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tain none of it are incombustibles. All
combustibles are composed of an incom-
bustibie body and phlogiston united ; and
during the combustion the phlogiston
flies off, and the incombustible body is
left behind. Thus, when sulphur is burnt,
the substance that remiains is sulphuric
acid, an incombustible body. Sulphur
therefore is said to be composed of sul-
phuric acid and phlogiston. This theory

has long since given place to that esta- °

blished by Lavoisier. See Comsusrion.
It must, however, be observed, that Pro-
fessor Davy, in his late discoveries, seems
inclined to admit,of an inflammable prin-
ciple, which pervades the whole of na-
ture. How far his future experiments
may lead to the establishment of the La.
voisierian theory, or that of Stahl, time
only can show. See PoTassron, &ec.

PHLOMIS, in botany, a genus of the
Didynamia Gymnospermia class and or-
der. Natural order of Verticillatz or
Labiate, Essential character: calyx an-
gular; corolla upper lip incumbent, com-
pressed, villose. There are twenty-two
species.

PHLOX, in botany, a genus of the
Pentandria Monogynia class and order.
Natural order of Rotacez. Polemonia,
Jussien.  Essential character: corolla
salver-shaped ; filaments unequal; stig-
ma trifid; calyx prismatical; capsule
three-celled, one-seeded. There are
twelve species, natives of North Ame-
rica,

PHOCA, the seal, in natural history, a
genus of Mammalia of the order Ferz.
Generic character : fore teeth, in the up-
per jaw, six, sharp, parailel, and the ex-
terior ones larger; in the lower jaw four,
distinet, parallel; equal, and rather blunt;
tusks one on each side in both jaws,
large and pointed, the upper remote
from the fore teeth, the lower from the
grinders; grinders five on each side
“above, and six below, tricuspidated.
There are nineteen species, of which we

. shall notice the following:
~ P. vitulina, or the common seal, or sea-
" ealf., These animals are found on the
coasts of the polar regions, both to the
north and south, often in extreme abun-
dance, and are generally about five feet
in length, closely covered with short hair.
They swim with great vigour and rapidi-
ty, and subsist on various kinds of fish,
which they are often observed to pursue
within a short distance from the shore.
They possess no inconsiderable sagacity,
and may, without much difficulty, if taken
young, be familiwized to their keepers,
YOL. V. :

e
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ard instructed in various gesticulations,
They are supposed to attain great 10?-
vity. Thefemale is particularly attenti

to her young, and scarcely ever produces

more than two at a birth, which, after be-
ing suckled a fortnight on the shoreys
where they are always born, are con-
ducted to the water, and taught by their

dam the means of defence and subsist-

ence; and when they are futigued by

their excursions, are relieved by being

taken on her back. They distinguish her
voice, and attend at her call. The fiesh

of seals is sometimes eaten, but they are
almost always destroyed for their oil and

skins. The latter are manufactured into

very valuable leather, and the former is

serviceable in a vast variety of manufac-

tures. A young seal will supply about

cight gallons of oil. The smell of these

aniimals, in any great number upon the

shore, is highly disagreeable. In the

month of October they are generally con-

sidered as most valuable, and as they

abound in extended caverns on the’ coast,

which are washed by the tide, the hun-

ters proceed to these retreats about mid-

night, advancing with their boat as farin-
to the recess as they are able, armed

with spears and bludgeons, and furnished

with torches, to enable'them to explore

the cavern. They begin their operalions

by making the most violent noises; whiclht

soon rouse the seals from their slumbers,

and awaken them to a sense of extreme

danger, which they express by the most

hideous yellings of terror. In their ea-

gerness to_escape they come down from
all parts of the cavern, rushing in a pro-
miscuous and turbulent mass along the

avenue to the water. The men engaged
in this perilous adventure oppose no im-
pediment to this rushing crowd, but as
this begins to diminish, apply their wea-

pons with great activity and success, des-

troying vast numbers, and principally the

young ones. The blow of the hunter is

always levelled at the nose of the seal,

where a slight stroke is almost instantly

fatal.

P. ursina, or the ursine seal, grows to
the length of eight feet, and to the weight
of a lundred pounds. These are found
in vast abundance in the islands between
America and Kamtschatka, from June till
September, when they return to the Asi-
atic or American shores. 7They are ex-
tremely strong, surviving wounds and la-

erations which almost instantly destroy
life in other animals, for days, and even
weeks. They may bib observed, 3801 mege«
Iy by hundreds,but-bythousands on the
5 Sys = 7 ,khgi"*-.\
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‘fall upon one.
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shore, each male surrounded by his fe-
males, from eight to fifty, and bis off-
spring, amounting frequently to more
than than that number. Each family is
preserved separate from every other.
The ursine seals are extremely fat and
indolent, and remain with little exercise,
or even motion, for months together up-
on the shore. But if jealousy, to which
they are ever alive, once strongly operate,
they are roused to animation by all the
fierceness of resentment and vengeance,
and conflicts arising from this cause be-
tween individuals, soon spread through
families, till at length the whole shore
becomes a scenc of the most horrid hos-
tility and havoc. When the conflict is
finished, the survivors plunge into the
water, to wash off the bloud, and recover
from their exhaustion. Those which are
old, and have lost the solace of connubial
life, are reported to be extremely cap-
tious, fierce, and malignant, and to live
apart from all others, and so tenaciously
to be attached to the station, which pre-

ot occupancy may be supposed to give each

a right to call his own, that any attempt
at usurpation is resented as the foulest in-
dignity, and the ‘most furious contests
frequently occur in consequence of the
several claims for a favourite position, 1t
is stated, that in these combats two never
Tuese seals are said, in
‘grief, to shed tears very copiously. The
male defends his young with the most
intrepid courage and fondness, and will
often beat the dam, notwithstanding her
most supplicating tones and gestures, un-
der the idea that she has been the
cause of the destruction or injury which
may have occurred to any of them. The
flesh of the old male seal is intolerably
strong ; that of the female and the young
is considered as delicate and nourishing,
and compared in tenderness and flavour
to the flesh of young pigs.

The bottle-nosed seal is found on the
Falkland Islands, is twenty feet long, and
will produce a butt of oil, and discharge,
when stuck to the heart, two hogsheads
of blood.

PH@ENICOPTEROS, the famingo, in
natural history, a genus of birds of the
order Gralle. Generic character: bill
naked, toothed, bending in the middle,
as if broken; nostrils covered above
with a thin plate, and linear; tongue car-
tilaginous and pointed ; neck, legs, and
thighs exceedingly long; feet webbed,
back-toe very small. The P. rubra, or
comamon flamingo, the only species notic-
ed by Latham, is nearly of'the size of a
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goose, and upwards of four feet long.
When mature in plumage, these birds
are all over of the most deep and beau-
tiful scarlet; but this maturity they
never acquire till their third year. They
are found in America, as far north as
the southern borders of the United
States ; France, Spain, and Italy, in Sy-
ria and in Persia, but more frequently
than any where else, on the coast of
Africa downwards to the Cape. They
build their nest of mud, in the shape
of a hillock, and in a cavity on the top
of it the female deposits two white
eggs, on which she sits, having her legs
dependent one on each side of the hil-
lock. The young ones run with great
swiftness, but are unable to fly till they
have attained nearly their complete
rowth. They subsist chiefly on small
shes, ova, and water insects, and fre-
quent, during the day, the borders of
rivers and lakes, withdrawing at night to
the high grounds, and lodging amidst the
long grass. They are extremely shy, and
are stated, almost always, unless in the
breedini season, to keep together in
flocks, having a centinel, ever vigilant
at his post, by whom the slightest ap-
proaching danger is announced, by inti-
mations which produce immediate flight.
Their flesh is thonght by some not in-
ferior to that of the partridge, but their
tongue was one of the most valued
dainties of Roman epicurism. They have
been sometimes reared tame, but are
with difficulty preserved, and their sus-
ceptibility of cold is exquisite.

PHENIX, in astronomy, one of the
constellations of the southern hemi-
sphere, unknown to the ancients, and
invisible in our northern parts. This con-
stellation is said to consist of thirteen
stars.

Pu@x~rx, in botany, a genus of the Ap-
pendix Palme. Natural order of Palms.
Essential character: calyx three parted;
corolla three-petalled: male, stamina
three ; female, pistil one;.drupe ovate.
There are two species, 2. P. dactylife-
ra, date palm-tree, and P. farinifera, na-’
tives of the Levant and Coromandel.

PHONICS, the doctrine or science of
sounds. See Acoustics. This science
has been considered as analogous to
that of optics, and is divided into di-
rect, refracted, and reflected ; these
have been called phonics, diaphenics,
and cataphonics; but the terms are now
well nigh obsolete. Phonics is a science
that may be improved with regard to
the object, the medium, and the organ.
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The object may be improved with re-
spect to the production and propagaticn
of sounds. With regard to the medium,
phonics may be improved by its thinness
and quiescency, and by the sonorous bo-
dy being placed near a smooth wall,
either plain or arched, more especially
if it be formed after some peculiar curve,
as from this arises the theory and prac-
tice of whispering places. Sound is much
sweetened if it is propagated in the vicini-
ty of water ; and on a plain, itwill be con-
veyed much further than on uneven
round.

PIIORMIUM, in botany, a genus of the
Ilexandria Monogynia class and order.
Natural order of Coronariz. Asphodcli,
Jussieu. Essential character : calyx none ;
corolla sig-petalled, the three inner petals
longer; capsule oblong, three-sided;
seeds oblong, compressed. There is but
one species, viz. P. tenax, New Zealand
flax-plant. The inhabitants of New Zea-
land make a thread of the leaves, with
which the women weave a variety of fine
matting for clothing, and several other
purpeses. It is also manufacturedin Nor-
folk Island for canvass and coarse linen
cloths. s

PHOSPHATES, in chemistry, salts
formed of the phosphoric acid, with
earths, alkalies, &c. The alkaline phos-
phates are soluble and crystallizable ;
they are also fusible, forming a kind of
ﬁlass, and facilitate the fusion of a num-

er of other substances. They may be
decomposed in the humid way, by sul-
phuric and some other acids; but in
the dry way these decompositions do
not often happen. The phosphate of so-
da is much used in medicine; it is pure-
ly saline, without any bitterness, which
renders it a good substitute for Epsom
and Glauber’s salts. As it melts easily,
and promotes the fusion of the earths
and metallic oxides, it is used in che-
mical operations as a flux. Phosphate
of ammonia exists in the urine of car-
nivorous animals, in considerable quan-
tity, united with phosphate of soda,
forming a triple salt, formerly denomi-
nated ‘microcosmic, or fusible salt, in
urine.

PHOSPHITES, are salts formed of the
phosphorous acid, with alkalies, earths,
&c. In several of their properties they
resemble the phosphates; but may be
distinguished from them, by appearing
luminous when heated with the blow-
Pipe, and by affording, by distillation, a
small quantity of phosphorus. - They de-
tonate, too, with oxy.muriate of potash,

riao

and precipitate gold from its solation in
a metallic state. By exposure to the air,
they pass into phosphates. )

PHOSPHORESCENCE

PHOSPHORI, "5 See Lisen

PHOSPHORIC acid. When phosphos
ras undergoes combustion in oxygen gas,
a great quantity of white fumes are pro-
duced, which are deposited in white
flakes. These are phosphoric acid; so
that it is a compound of phosphorus and

oxygen. The phosphoric acid was first

shewn to be distinct from all other acids,
in the year 1743, by Margraaff. He found
that it existed in the salts which were
taken from human urine, and that phos-
phorus could only be obtained from
this acid ; as well as that it could be con-
verted into phosphoric acid. This acid
was found to exist in some vegetable sub-
stances, although it was formerly suppos-
ed to be peculiar to animal matters.
Phosphoric acid may be obtained, not on -
ly by the method just mentioned, but also

by transmitting a current of oxygen gas,
through phosphorus melted under water."

The acid, as it is formed, combines with
the water, from which it may be obtained
in a state of purity by evaporation. The
specific gravity of this acid varies accord-
ing to the different states in which it ex-
ists. In the liquid state itis 1.4; in the
dry state it is 2.7; in the state of glass
2.85. Tt changes the colour of vegetable
blues to red; has no smell, but a very
acid taste. When it is exposed to the
air it attracts moisture, and is converted
into a thick viscid fluid, like oil. It is very
soluble in water. When in the form of
dry flakes, it dissolves in a small quantity
of this liquid, producing a hissing noise
like that of a red-hot iron plunged into
water, with the extrication of a great
quantity of heat. The component parts
of this acid have been accurately as-
certained by Lavoisier, and it consists
of,

o8 5 TR it 60
Phosphorus . ... ... 40
100

s

It combines with the alkalies, earths,
and metallic oxides, and forms salts which
are denominated phosphates. g

PHOSPHORITE, in mineralogy, is ‘of
ayellowish white, frequently spotted with
grey : it occurs massive ; internally it is

listening, sometimes dull; it is trans-
ucent on the edges, soft, brittle, and not

T



PHOSPHORUS.

very heavy. It forms a great bed in the
rovince of Lstremadura in Spain. In
mearance it resembles curved, lamellar,
heavy-spar; butitis harder and hghter
than this kind of heavy-spar
PHOSPHOROUS acid, is obtained by
the slow combustion of pliosphorus at the

" common temperature of the air. 1fphos-

phorus, in small pieces, be exposed to
the air in a glass funnel placed in a bot-
tle, it attracts the oxygen and moisture
from the atmosphere, and runs down in-
to the bottle. Thisis the phosphorous
acid. By this process, about three times
the weight of the phosphorus is obtain-
ed. Itis then in the form of a thick li-
quid, adhering to the sides of the vessel.
It varies in consistence , according to the
state of the air. Its specific gravity is
not knowii. It has an acid pungent taste,
not different from phosphoric acid. It
also reddens vegetable blne colours. The

hosphorous acid is not altered by light.

When exposed to heat in a retort, part

of the water combincd with itis first
' driven off, and whenit is concentrated,

bubbles ofair suddenly rise to the surface,
and collect in the form of white smoke,
and sometimes inflame, if there be any
air in the apparatus. If the experiment
be made in an open vessel, each bubble
of air, when it comes to the surface, pro-
duces a vivid deflagration, and diffuses
the odour of phosphorated hydrogen gas.
This acid is composed of the same con-
stituent parts as the phosphoric, and is
considered by some as the phosphoric
acid holding in solution a small quantity
of phosphorus.  Phosphorous acid forms
compounds with alkalies, earths, and me-
tallic oxides, which are known under the
name of phosphites.

PHOSPHORUS. This singular sub-
stance was accidentally discovered in
1677 by an alchymist of Hamburgh, nam-
ed Brandt, when he was engaged in
searching for the Philosopher’s stone.—
Kunkel, another chemist, who had seen
the new product, associated himself with
one of his friends, named Kraflt, to pur-
chase the secret of its preparation; but
the latter deceiving his friend, made the
purchase for himself, and refused to com-,
municate it. Kunkel, who at this time
know nothing further of its preparation
than that it was obtained by certain pro-
cesses from urine, undertook the task and
succeeded. Itis on this account that the
substance long went under the name of
Kunkel’s phosphorus. Mr. Boyle is also
considered as one of the discoverers of
phosphorus, He communicated the se-

cret of the process for preparing it to the
Royal Society of London in 1680. It is
ssserted, indeed, by Krafit, that he dis-
covered the secret to Mr Boyle, having
in the year 1678 carried a small piece of
it to London, to shiew it to the royal fami-
ly ; but there is little probability that a
man ot such integrity as Mr. Boyle would
claim the discovery of the process as lis
own, and communicate it to the Royal So-
ciety, if this had been the case. Mr,
Boyle communicated the process to God-
frey Hankwitz, an apothecary of London,
who for many vears supplied Europe
with phosphorus, and hence it went un-
der the name of English phosphorus. In
the year 1774, the Swedish chemists,
Gahn and Scheele, made the important
discovery, that phosphorus is contained
inn the bones of animals, and they improv-
ed the processes for procuring it.

The most counvenient process for ob-
taining phosphorus seems to be that re.
commended by Fourcroy and Vauquelin,
which we shall transcribe. Take a quan.
tity of burnt bones and reduce them to
powder. Put 100 parts of this powder
mto a porcelain or stone-ware bason, and
dilute it with four times its weight of wa-
ter. Forty parts of sulphuric acid are
then to be added in small portions, tak-
ing care to stir the mixture after the ad-
dition of every portion. A violent effer-
vescence takes place, and a great quanti-
ty of awr is disengaged. Let the mixture
remain for twenty-four hours, stirring it
occasionally, to expose every part of the
powder to the action of the acid. The
burnt bones consist of the phosphoric
acid and lime; but the sulphhuric acid
has a greater affinity for the lime than the
phosphoric acid. The action of the sul-
phuric acid uniting with the lime, and the
separation of the phosphoric acid, occa-
sion the effervescence. The sulphuric
acid and the lime combine together, be-
ing insoluble, and fall to the bottom.—
Pour the whole mixture on a cloth ﬁlf‘er,
so that the liguid part, which is to be re-
ceived in a porcelain vessel, may pass
through. A white powder, which is tle
insoluble sulphate of lime, remains on the
filter,  After this has been repeatedly
washed with water, it may be thrown
away ; but the water is to be added to
that part of the liquid which passed
through the filter. Take a solution of
sugar of lead in water, and pour it gradu-
ally into the liquid in the_porcelain ba-
son. A white powder falis to the bottom,
and the sugar of lead must be added so
long as any precipitation takes place,
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‘The whole is again to be poured upon a
filter, and the. white powder which re-
mains is to be well washed and dried.
The dried powder is then to be mixed
with one-sixth of its weight of charcoal
powder. Put this mixture into an earth-
enware retort, and place it in a sand bath,
with the beuk plunged into a vessel of
water. Apply heat, and let it be gradual-
ly increased, till the retort becomes red
hot.  As the heat increases, air-bubbles
rush in abundance thiough the beak of
the retort, some of which are intlamed
when they come in contact with the air at
the surfuce of the water. A substance at
last drops out similar to melted wax,
which congeals under the water. This is
phosphorus, - To have it quite pure,
melt it in warm water, and strain it sever-
al times through a piece of shamoy lea-
ther under the surface of the water. To
mould it into sticks, take a glass funnel
with a long tube, which must be stopped
with a cork. Fill it with waterand put the
phosphorus into it. Immerse the funuel
in boiling water, and when the phos-
phorus is melted, and flows into the
tube of the funnel, then plunge it into
cold water, and when the phosphorus
has become solid, remove the cork, and
push the phosphorus from the mould
with a piece of wood. Thus prepared, it
must be preserved in close vessels, con-
taining pure water. When phosphorus
is perfectly pure, it is semi-transparent,
and has the consistence of wax. It is so
soft that it may be cut with a knife. Its
specific gravity is from 1.77 to 2.03. Tt
has an acrid and disagreeable taste, and
a peculiar smell, somewhat resembling
garlic.

When a stick of phosphorus is broken,
it exhibits some appearance of crystalliza-
tion. The crystals are needle shaped,
or long octahedrons ; but to obtain them
in their most perfect state, the surface of
the phosphorus, just when it becomes so-
1id, should be pierced, that the internal
liquid phosphorus may flow out, and
leave a cavity for their formation. When
‘phosphiprus is exposed to the light, it be-
comes of a reddish colour, which appears
to be an incipient combustion. It is
therefore necessary to preserve it in a
dark place. At the temperature of 99°
it becomes liquid, and if air be entirely
excluded, it evaporates at 219°, and boils
at 554°. At the temperature of 43° or
44°, it gives out a white smoke, and is
{uminous in the dark. This is a slow
combustion of the phosphorus, which be-
comes more rapid as the temperature is
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raised. When phosphorus is heated to
the temperature of 148° it takes *,
burns with a bright flame, and gives out
a great quantity of white smoke. Phos-
phorus enters into combination with 0xy-
gen, azote, hydrogen, and carbon. Phos-
phorus is soluble in oils, and when thus
dissolved, forms what has been called li=
quid phosphorus, which may be rubbed
on the fuce and hands without injury. 1t
dissolves 100 in ether, and a very beauti-
ful experiment consists in pouring this
phosphoric ether in small portions, and
in a dark place, on the surface of hot wa-
ter. The phosphoric matches consist of
phosphorus extremely dry, minutely di-
vided, and perhaps a little oxygenized.
The simplest mode of making them is to
put alittle phosphorus, dried by blotting
paper, into a small phial ; heat the phial,
and when the phogsphorus is melted turn it
round, so that the phosphorus may adhere:
to the sides. Cork the phial closely, and it
is prepared. On putting a common sul-
phur match into the bottle, and .stirring
it about, the phosphorus will adhere to
the match, and will take fire when
brought out into the air.
PHOSPHURETS, in chemistry, are
substances formed by an union with phos-
phorus ; thus we have the phosphuret of
carbon, which is a cotmpound of carbon
with phosphorus : we have also the phos-
huret of lime, hydrogen, &c.
PHOSPHURET1ED hydrogen, phos-
phorus dissolved in hydrogen gas; which
may be done by introducing phosphorus
into a glass jar of hydrogen gas standing
over mercury, and then melting it by
means of a burning glass; the gas dis-
solves a large proportion” of it. The
compound has a very fetid odour, some-
thing like that from putrid fish, When
it comes into contact with common air, it
burns with great rapidity, and if mixed
with that air it detonates violently. Oxy-
gen gas produces a still more rapid and
briliant combustion than common air.
When bubbles of it are made to pass up
through water, they explode in succes-
sion as they reach the surface of the lie
quid ; a beautiful column of white smoke
is formed. This gas is the most combus-
tible substance known. Its combustion
is the combination of its phosphorus and
hydrogen with the oxygen of the atmos-
phere, and the products are phosphoric
acid and water. These substances mix-
ed or combined, constitute the white
smoke. ¥ 9% s
PHOTOMETER, an instrumentintend-
ed to indicate the different quantities of
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light, as in a cloudy or bright day, or be-
tween bodies illuminated in different de-
giees. The ratio of the intensities of two
luminous objects has been attempted to be
measured, by placing them at dhfferent dis-
tances from a given object, until that object
cast two shadows of equal darkness ; or by
observing when two equal objects appear-
ed to be equally illuminated each by one of
the lummous objects; tor then, by a well
known and established law, the proportion
of the intensities of their light was suppo-
sed to be as the squares of the distances.
Thus if two equal objects appear to be
equally itluminated, when one of them is
three teet from a tallow candle, and when
the other is nine feet from a wax candle,
then it is inferred that the intensity of the
light of the former candle is to that of the
latter asnine to eighty-one. Mr. Leslie has
more recently invented an instrument of
this kind, the essential part of which con-
sists of a glass tube like a reversed sy-
phon, whose two branches should be
equal in height, and terminated by balls
of equal diameter ; one of the balls is of
black enamel, and the other of common
glass, into which is put some liquid.

The motions of the liquor, which is sul-
phuric acid tinged red with carmine, are
measured by means of a graduation, the
zero ig situated towards the top of the
branch that is terminated by the enamel-
led ball. The use of this instrument is
founded upon the principle, that when
the light is absorbed by a body, it pro-
duces a heat proportional to the quantity
of absorption. When the instrument is
exposed to the solar rays, those rays that
are absorbed by the dark colour, heat the
interior air, which causes the liquor to
descend at first with rapidity in the cor-
responding branch. But as a part of the
heat, which had introduced itself by means
of the absorption, is dissipated by the ra-
diation, and as the difference between the
quantity of heat lost and that of the heat
acquired goes on diminishing, there will
be a point where, these two quantities hay-
ing become equal, the instrument will be
stationary, and the intensity of the incident
light is then estimated by the number of
degrees which the liquor has run over.
The author of this ingenious instrument,
has pointed out its advantages in deter-
mining the progressive augmentation un-
dergone by the intensity of the light, and
the gradation in a contrary sense, which
succeeds to that progress, both from the
beginning of day to its end, and from the
winter solstice to the end of the succeed-
ing autumn. With the belp of such an
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instrument, one might also compare the
action of rays of light i different coun-
tries, of which some dart with sufficient
constancy from a fine and serene sky,
while others seem to be covered with a
veil which dims and obscures their lustre.
Mr. Leslie, having proposed to himselfto
measure the energy ot the several colour-
ed rays which compose the solar speca
trum, caused a beam of light to pass
through a prism of flint glass; and the
indications of the photometer presented
successively to the different parts of the
spectrum, have furnished nearly for the
relation, between the degrees of force of
the blue, green, yellow, and red rays, that
of the numbers 1, 4, 9, 16; a relation
which, considered in the Lwo extreme
terms, is more than quadruple that which
was substituted for it by Dr. Herschel,
who has made experiments for the same
purpose.

PHRYGANEA ,in natural history, a ge-
nus of insects of the order Neuroptera.
Generic character: mouth with a horny
short curved mandible; feelers four;
three stemmata ; antennz setaceous, long-
er than the thorax ; wings equal, incum-
bent, the lower ones folded. There are
nearly sixty species, in two divisions, A.
Tail with two truncate bristies, B. Tail
without bristles. ‘The insects of this ge-
nus are seen in a summer’s evenng float-
ing in the air in large masses, and are ea-
gerly devoured by swallows. They re-
semble moths, particularly the division
called Tinez ; but may readily be distin-
guished by their feelers, and also by the
stemmata situated at the top of the head.
The phryganez proceed from aquatic lar-
vz of a lengthened shape, residing in tu.
bular cases, which they form by aggluti-
nating various fragments of vegetable sub-
stances, &c. These tubular cases are
lined within by a tissue of sitken fibres,
and are open at each extremity. Thein-
cluded larvz, when feeding, protrude the
head and fore-parts of the body, creeping
along the bottom of the waters they in-
habit, by means of six short and slender
legs; on the upper part of the back is a
sort of prop, preventing the case, or tube,
from slipping too far forwards during the
time the animal is feeding. One of the
largest species is the P.grandis, (see
Plate IV. Entomology, fig. 2.) This in-
sect is about an inch in length, very like
a phalxna; the upper wings are grey,
marked by varions darker and lighter
streaks and specks, and the under wings
yellowish brown, and semitransparent.
The larvz of this genus is known by the
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name of cadew-worm, and is frequently
used by anglers as a bait. ' When arrived
at full growth, it fastens the case or tube,
by several silken filaments, to the stem
of some water plant, or other convenient
substance, in such a manuer as to project
alittle above the surface of the water,
and casting its skin, changes to a chrysa-
lis of a lengthened shape, and displaying
the immature limbs of the future phryga-
nea, which in a fortnight emerges trom
its confinement, It inhabits Europe.

PHRYMA, in botany, a genus of the
Didynamia Gy mnospermiaclass and order.
Natural order of ' Personatz., Labiate,
Jussieu. Essential character : seed one.
There are two species, viz. P. leptostachya
and P. dehiscens ; the former is a native
of North America, the latter was found at
the Cape of Good Hope, by Thunberg.

PHRYNIUM, in botany, a genus o1 the
Monandria Monogynia class and order.
Essential character : calyx three-leaved ;
petals three, equal, growing to the long
channelled tube of the nectary; nectary
tube filiform ; border four-parted ; capsule
three celled ; nuts three. There is but
one species, viz, P.capitatum, which is a
native of Malabar, China, and Cochin
China, in shady moist places.

PHTHISIS, a species of consumption,
arising from an ulcer of the lungs. See
MEeEDICINE.

PHYLACTERY, in antiquity, a charm,
or amulet, which being worn, was suppos-
ed to preserve people from certain evils,
diseases, and dangers.

PHYLLACHNE, in botany, a genus of
the Dioecia Monandria class and order.
Essential character: calyx three-leaved,
superior ; corolla funncl-form; female
stigma four-cornered ; capsule inferior,
many seeded. There is only one species,
vz, P. uliginosa, a small mossy plant,
growing in tufts; stems closely approxi-
mating, covered with imbricate leaves,
proliferous into two or three branchlets ;
leaves small, awl-shaped, flowers termi-
nating, sessile, white; this plant has the
Structure of a moss, but adorned with
‘Hlowers of a very different kind. It is a
‘native of Terra del Fuego.

PHYLLANTHUS, in botany, a genus
of the Monoecia "Triandria class and or-
‘der. Natural order of Tricoccz. Eu.
phorbiz, Jussieu. Essential character:
male, calyx six-parted, bell-shaped; co-
rolla none; female, calyx six-parted;
‘carolla none ; styles three, bifid ; capsule
three-cclled ; seeds solitary. There are
eleven species, ameng which we shall no-
tice the P, niruri, annual phyllanthus; this
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is a plant, with an herbaceous stalk a foot
and a halfin height ; the leaflets contract
every evening, turning their under side
outwards ; the flowers are produced on
the under side of the leaves along the mid-
rib, and turn downwards; it usually flow=
ers here from June to October; the seeds
ripen in succession, and are cast out of
the capsules, when ripe, with so much
force, as to be thrown to a considerable
distance : it is very common in Barbadoes
and Japan.

PHYLICA, in botany, a genus of the
Pentandria Monogynia class and order.
Natural order of Dumosz. Rhamni,Jus-
sieu. Essential character: perianth five-
parted, turbinate; petals none, but five
scales defending the stamens; capsule
tricoccous, inferior. There are twenty
species, of which P. ericoides, heath-leav-
ed phylica, is a low bushy plant, seldom
more than three feet in height ; the stalks
are shrubby and irregular, dividing into
many spreading branches; at the end of
every shoot, the flowers are produced in
small clusters, sitting close to the leaves,
of a white colour; they begin to appear
in the autumn, continue in beauty all the
winter ; they decay in spring ; it grows
naturally at the Cape of Good Hope; it
also occupies large tracts of ground about
Lisbon, in the same manner as many lands
in England are covered with heath.

PHYLLIS, in botany, a genus of the
Pentandra Digynia class and order, Na-
tural order of Stellatz. Rubiacew, Jus-
sieu, Essential character: stigmas his-
pid; fructifications scattered ; calyx two-
leaved, obsolete; corolla five-petalled;
seeds two. Thereis but one species, viz.
P. nobla, bastard hare’s ear, a native of
the Canary islands. ’

PHYSALIS, in botany, winter-cherry, a
genus of the Pentandria Monogynia class
and order. Natural order of Luridz, So-
lanez, Jussieu. Essential character: co-
rolla wheel-shaped ; stamina converging ;
berry within an inflated calyx, two-celled.
There are seventeen species, of which the
P. alkekengi, common winter-cherry, has
a perennial root, creeping to a considera-
ble distance; it shoots up many stalks in
the spring; leaves of various shapes, ofa
dark green colour, on long foot stalks;
flowers axillary, on slender peduncles;
berry round, the size of a small cherry,
inclosed in the inflated calyx; it isa na-
tive of the south of Europe.

PHYSETER, the cachalot, in nataral
history, a genns of Mammalia, of the or-
der Cetz. Generic character : teeth per-
ceivable in the lower jaw only; spiracle
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on the head. There are four species, P.
macrccephalus, or the spermaceti whale,
is sixty feet in length, and the head is
nearly one-third of the bulk of the whole
animal. It is found in the European seas,
and on the coasts of New England ; swims
with extreme swifiness, and persecutes
the white shark with violent and fatal en-
mity. The lump fish, also, it pursues
with great avidity. Itis one of the most
difficult of all whales to be taken, and sur-
vives for several days, the deepest wounds
given it by the harpoon. Tts skin, oil, and
tendons are all converted by the Green-
landers to some valuable purpose, and its
flesh is not altogether rejected by them.
The spermaceti is found n a vast hollow
in the head of this animal, and, when
warm, is nearly fluid, but dries by espo-
sure to the air into flaky masses. Am-
bergris, also, is produced by this species,
and consists, in fact, of the fxces of the
animal. The origin of this substance had
long baffled the curiosity of the enquirer,
but is at length unquestionably ascer-
tained.

PHYSICIANS. By statute 3 Hen.

' VIIL c. 11, no person within London, nor

within seven miles of the same, shal! prac-
tice as a physician or surgeon, except he
be examined and approved by the Bishop
of London, or by the Dean. of St. Paul’s,
assisted by four persons of the faculty,
under a penalty of 5/. per month, half to
the King, and half to the informer. A
doctor of physic of the Universities must
still have a licence from the College of
physicians to enable him to practice in
London, and within seven miles of the
same. In the country such a doctor of
physic may practice, but no other, with-
out licence from the College. It has been
said, itis murder if a person die under
the care of a medical practitioner not
qualified ; but although it might be pun.
1shable as a misdemeanour, yet it certain.
dy cannot be murder.

- PHYSICS, a term made use of by Dr.
Keil and others, for natural philosophy,
explains the doctrines ot natural bodies,
their phenomena, causes and effects, with
the various affections, motions, and ope-
rations, Experimental physics inquire
into the reasons and nature of things by
experiments, as in hydrostatics, pneuma-
tics, optics, &c. but more particularly in
chemistry, in which more has been done
the last thirty years than could possibly
have been conceived by the imagination,
Mechanical physics explain the appearan-
ces of nature from the matter, motion,
structure, and figures of bodies, and their
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parts, according to the settled laws of
nature. See MECHANICS.

PHYSJIOGNOMY, is the peculiar com-
bination of features, which designates the
feelings and dispositions of the mind.
That every individual of the human race
possesses a set of distinctive marks, in
the form of the head and the outlines of
the countenance, is visible to the most
inattentive observer; and it is well known,
that those marks insensibly lead us to
form conclusions as to the nature and in-
clinations of persons to whom we are in-
troduced for the first time, which may
sometimes be correct, but are frequently
€erroneous.

Every man is unconsciously a physiog-
nomist, he feels a partiality or dislike,
which partakes exceedingly-of-the sense
of the lines in one of Richardson’s novels.

“ I do not like thee, Dr. Fell,
The reason why I cannot tell 3
But I do not like thee, Dr. Fell.”?

Admitting this fact, as to mankind in
general, it will be proper to observe, that
however the study of physiognomy may
be commended and recommended, it
should be exercised with great discretion
and judgment, or very fatal, or, at least,
very disagreeable consequences may be
the resuit; for it must be remembered,
that numerous causes exist to derange
and discompose the human frame during
infancy, and even betore the birth, which
may impress a character or expression on
the features, descriptive of evil passions
that never existed in the mind of the un-
fortunate person so situated ; for instance,
it would be inhuman to judge of the soul
of one who has had the vertebrz of his
back doubled, from the expression of his
face, which is unitormly that of peevish-
ness and confirmed ill-nature ; nor would
it be just, to think a man capable of eve-
ry kind of wickedness, whose head and
face bear the marks of malice, through
a deformity existing perhaps before his
birth. Were the bones incompressible
from the instant they are formed, and the
muscles incapable of being moulded to
their. shape, in short, did mankind receive
a decided and unalterable outline from
the Creator, we should then make correct
conclusions from the beauty or irregula-
rity of his face. ;

Having thus hinted at the impropriety of
forming hasty conclusions, we shall give
a sketch of what has been advanced on
this subject by a person of greut observa-
tion, and extremely capable of drawing
just inferences, but who was rather tinc
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tured by enthusiasm, Lavater asserts,
that “each creature is indispensable in
the vast compass of creation; but each
individual,” he adds, *is not alike inform-
ed of the truth of this fact, as man only
is conscious that his own place cannot be
supplied byanother.” The idea thus con-
ceived, he thinks one of the best conse-
quences of physiognomy, and he exults,
that the most deformed and wicked per-
sons are still superior to the most perfect
and beautiful animal, because they always
have it in their power to amend, and in
some degree to restore themselves to the
place assigned them in creation; and
however their features may be distorted
by the indulgence of their passions, still
the image of the Creator remains, from
which sin only is to be expelled, to render
the likeness nearer perfection.

The aid of Lavater is not necessary to
inform us, that there exists a national
physiognomy, by which a stranger in any
given country may be known, by those
who are possessed of previous observa-
tion, to be a Spaniard, a German, or a
Frenchman, and which impels even the
very vulgar to exclaim, * He is a foreign-
er,” though they cannot appropriate him
to his country ; but the mind of Lavater,
being almost exclusively turned to this
pursuit, we must profit and be informed
by his relation of the distinguishing traits
which point out the natives of different
regions. This great physiognomist ob-
serves, that the placing o}Y several persons
together, selected from nations remotely
situated from each other, gives at one
glance their surprising varieties of visage ;
and yet he acknowledges, that to point
out those variations is a task of consider-
able difficulty, and his assertion, that
this may be done with more facility from
an individual than the mass of population,
seems extremely probable. The French,
he thinks, do not possess equally com-
manding traits with the English, nor are
they so minute as those of the Germans,
and it is to the peculiarities of their teeth,
and manner of laughing, that he attribut-
ed his power of deciding on their origin.
The Italians he appropriated by the form
of their noses, their diminutive eyes, and
projecting chins. The eye-brows and
forcheads are the criterion by which to
Judge of the natives of England. The
Dutch possess a particular rotundity of
the head, and have weak, thin hair: the
Germans, numerous angles and wrinkles
about the eyes and in the cheeks; and
the Russians are remarkable for black
and light-coloured hair, and flat noses.

VOL. V.

It must be extremely grateful to the
natives of England to reflect, that Lavater
considers them, in the aggregate, the
most favoured upon the earth with re-
spect to personal beauty; he says, they
have the shortest and best-arched fore-
heads, and that only upwards, and
towards the eye-brows, sometimes gra-
dually declining, and in other cases are
rectilinear, with full, medullary noses,
frequently round, but very seldom point
ed, and lips equally large, well defined,
curved, and beautiful, with the addition
of full round chins. Still greater perfec-
tions are attributed to the eyes of English-
men, which are said to possess the ex-
pression of manly steadiness, generosity,
liberality, and frankness, to which the eye-
brows greatly contribute. With com-
plexions infinitely fairer than those of the
Germans, they have the advantage of es-
caping the numerous wrinkles found in
the faces of the latter, and their general
contour is noble and commanding.

Judging from the ladies he had seen of
our country, and from numerous portraits
of others, Lavater was led to say, they ap-
peared to him wholly composed of nerve
and marrow, tall and slender in their
forms, gentle, and as distant from coarse-
ness and harshness as earth from heaven,
His own countrymen he found to have
many characteristic varieties ; those of
Zurich are generally meagre, and of the
middle size, and either corpulent or very
thin.

To pursue this subject something fur-
ther, it will be found, that the people of
Lapland, and parts of Tartary, are of
very diminutive stature, and of extremely
savage countenances, formed by flat faces,
broad noses, high cheek bones, large
mouths, thick lips, peaked chins, and
their eyes are of a yellow brown, almost
black, with the lids retiring towards the
temples; nor are the females of this disa«
greeable race more favoured by nature;
and each sex is distinguished by the gross-
est manners, and minds stupid beyond
credibility ; but of all the varieties of
the human species, the inhabitants of the
coast of New Holland seem the most de-
based and miserable; those are tall and
slender, and to add to the deformity of
thick lips, large noses, and wide mouths,
they are taught from their infancy to keep
their eyes nearly closed, to avoid the in-
sects which swarm around them.

Tprning to the more favourable side of
this picture of national physiognomy, we
shall find the people of Cachemire, the
Georgians, the Circassians, and Mingre-

Tt :
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Jians, erect, noble, and formed for admi-
ration, particularly the females, whose
charms of face and person are proverbial.

There are too many local and physical
causes for this difference in the external
appearance of the inhabitants of the differ-
ent parts of the world, for enumeration
and explanation in so confined a space as
that to which we are limited. Professor
Kant, of Konigsberg, in an essay on this
subject, divides the human race into four
principal classes, into which the interme-
diate gradations may readily be resolved :
those are the Whites, the Negroes, the
Huns, (Monguls or Calmucs), and the
Hindoos, or people of Hindostan, Cir-
cumstances purely external may be the
accidental, but cannot be the original
causes of what is assimilated or inherited ;
as well could chance produce a body
completely organized. ¢ Man,” says the
Professor, © was undoubtedly intended to
be the inhabitant of all climates and all
soils. Hence the seeds of many internal
propensities must be latent in him, which
shall remain inactive, or be put in motion
according to his situation on the earth:
so0 that in progressive generation, he shall
appear as if born for that particular soil
v which he seems planted.”

In the opinion of this gentleman, the
air and the sun are the two causes which
most powerfully influence the operations
of propagation, and give a lasting deve-
lopment of germ and propensities, or in
other words, the above powers may be
the origin of a new race.

Food may produce some slight varia-
tions; those, however, must soon disap-
pear after emigration, and it is evident,
that whatever affects the propagating
powers, does not act upon the support of
life; but upon the original principle, the
very source of animal conformation and
motion. It has been observed that man
degenerates in stature and facuities the
nearer he is situated to the frigid zone;
this seems a mnecessary consequence of
that situation, for this obvious reason;
were men of the common stature in those
regions of extreme cold, the impelling
power of the heart must be increased, to
force the blood through the extremities,
which would otherwise chill and become
totally useless; but as the Creator did
not think it useful to adopt this mode of
preserving the limbs, they have been
shortened, for the purpose of confining
the circulating fluid to the trunk, where
the natural heat accumulating, the whole
body has a greater proportion of that
comfortable sensation than strangers feel
when visiting those northern countries.

The propensity to flatness observable
in the prominent parts of the countenance
of the persons under consideration, ex-
posed to the effects of cold, is accounted
for by that very circumstance ; and it ap-
pears probable, that their high cheek-
bones, and small imperfect eyes, are so
contrived, to preserve the latter from the
piercing effects of the wind, and the of-
fensive brilliancy of the almost eternal
snows. The Abbe Winkelman attributes
the enormous and disgusting lips of the
Negraes to the heat of the climate they
inhabit ; others account for the blackness
of their skin by supposing, “ the surplus
or the ferruginous, or iron particles, which
have lately been discovered to exist in
the blood of man, and which, by the
evaporation of the phosphoric acidities,
of which all Negroes smell so strong,
being cast upon the retiform membrane,
occasions the blackness which appears
through the cuticle, and this strong re-
tention of the ferruginous particles seems
to be necessary, in order to prevent the
general relaxation of the parts.”

Professor Camper concludes, from long
and attentive observation, applied to the
skulls of the inhabitants of many different
nations, which he had dissected in nu-
merous cases soon after death, that it is
extremely difficult to draw any head ac-
curately in profile, and to define the lines
of the countenauce, and their angles with
the horizon; but he thinks he has been
thus led to the discovery of the maxi-
mum and minimum of this angle. He
commenced his operations with the mon-
key, and proceeded with the Negro and
European; and, finally, he examined the
profiles of the most valuable statues of
antiquity. 'With respect to the breadth
of the cheek-bones, he found that the
largest were amongst the Calmucs, and
considerably smaller amongst the Asiatic
Negroes. The Chinese, thenatives of the
Molucca and other Asiatic Islands, ap-
peared to him to have broad cheeks and
projecting jaw bones, particularly the un-
der, which is very high and almost forms
a right angle: on the contrary, those of
Europeans are extremely obtuse, and. of
Negroes even more so. Succeeding thus
far, the Professor acknowledges he was
foiled in his attempts to discriminate the
differences in the European nations; nor
was he more successful with the Jews,
whose countenances are possessed of ma-
ny marked peculiarities ; and yet this gen-
tleman asserts, he never had been able to
draw them with any tolerable accuracy ;
and, in this particular, the Italian face
was equally difficult.



PHYSIOGNOMY.

Making due allowance for the aberra-
tions of the imagination, the Professor ei-
ther had, or conceited he had, attained
the faculty of distinguishing the heads
of English, Scots, and Irish soldiers; but
he was incapable of describing the marks
which announced their profession. More
reliance may, however, be placed on his
assertion, that the upper and under jaws
of Europeans are less broad than the
breadth of the skull, and that among the
Asiatics they are much broader.

The most unequivocal proofs exist of
family physiognomy, or, in other words,
family resemblance. Buffon, Bonnet,
Haller, and many others, have endeavour-
ed to account for this circumstance, but, as
may be supposed, without the least pro-
bable success; we shall therefore pass
this part of the subjcct in silence, as it
must be evident that we have no kind of
data on which to argue, nor can the secret
operations of nature ever be penetrated
which relate to the formation of man.
Much of the general resemblance be-
tween members of a family depend upon
a congeniality of sentiments and manners;
each turn of thought gives a peculiar ex-
pression to the features, and as those are
sufficiently strong to explain ‘to what
class they belong, to an indifferent spec-
tator it is by no means improbable that
they assist at least in designating a family.
Very intimate friends are sometimes
thought to resemble each other, and a real
or fancied resemblance often occurs be-
tween man and wife; when it is consider-
ed that connections of the above descrip-
tions are very often formed by persons
who had never previously seen eac
other, it is impossible to doubt but that the
similarity of mind thus generated influen-
ces the muscles, and disposing them into
the same kind of expression, a muscular
likeness occurs, which has no influence
upon the bones, and would proably va-
nish were the connection dissolved, and
the parties examined after long separa-
tion. Lavater indulged in many flights
of fancy when treating on this part of the
science of physiognomy ; he even imagi-
ned, that a person deeply enamoured of
another, and thinking intensely on the
form and position of their features, might
assume a resemblance of the admired
object, though miles of space intervened
between them ; and pursuing his mental
dream he adds, that it is equally proba-
ble an individual meditating revenge in
secret may compose his countenance into
a likeness of him who was to be its vic-
tm. The incorrectness of the latter fan-
¢y may be exposed by merely observing

that the person under the influence of the
passion of revenge, must bear in his
countenance the lines expressive of that
restless affection; now as the object in-
tended to be injured is unconscious of
the secret machinations against him, he
may at the instant be engaged in some
benevolent pursuit, or may feel some in-
ternal joy, which moulds his features into
an expression directly opposite to that of
his adversary, who may have gencrally
seen him thus; for revenge is often aim-
ed by the wicked, at the best of men;
consequently the countenance of a fiend
grimiing with malice cannot at the same
time beam with a complacency ansing
from a set of features entirely unruffled.

Before we enter upon a description of
the marks, which, according to Lavater,
point out the character of the possessor,
it may be proper to give one or two in-
stances of the fallacy, and of the truth,
of the conclusions drawn from them, in
order that our readers may form their
own conclusions, as to the folly or pro-
priety of entertaining a propensity to form
a judgment of mankind from the shapes
of their noses, eyes, foreheads, and chins.

M. Sturtz declared to Lavater, that he
“once happened to see a criminal cons
demned to the wheel, who, with satanic
wickedness, had murdesed his benefac-
tor, and who yet had the benevolent and
open countenance of an angel of Guido.
It is not impossible, adds this gentleman,
to discover the head of a Regulus among
guilty criminals, or of a vestal in the
house of correction.”” Lavater admits
this assertion in its fullest extent, but his
reasoning to reconcile it to his system is
by no means conclusive.

When we hear of any atrocious act,
the natural abhorrence of vice and cruel-
ty implanted in us, leads the imagination
to form a portrait of the perpetrator,
suited to the deformity of the mind capa-
ble of committing it; without reflecting,
that had such an index existed in the
countenance of the abhorred object, it is
most probable, his murderous and horri-
ble exterior would have placed mankind
so far on their guard as to detect his in-
tentions. Upon viewing the culprit we
are perhaps surprized to find that there
is nothing particularly indicative of cruel-
ty in the outlines of his face, and we in-
dustriously endeavour to force each into
the immediate form of our pre-conceived
portrait. Thisoccasions us to read lurking
villainy in his eyes, and converts the
wrinkles of disease, or approaching age,
into the frown of a dzmon; anq we de-
part, exclaiming against the striking con-
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tour of the miserable wretch, when per-
haps many of our friends, and even rela-
tives, would suffer by a comparison, and
yet had led uniformly innocent lives. On
the other hand it must be admitted, that
vice generally stamps her votaries with
marks, which may be known at a glance,
but this admission applies only to the con-
firmed enemies of virtue, those whose ha-
bits of living are so uniformly vicious, that
very little propriety occurs in their con-
duct.

The following anecdote related by La-
vater, may serve as a partial illustration
of the assertion, that the features are af-
fected by the turn of the mind; or, per-
haps more correctly speaking, the mus-
cles of the face. An innocent, amiable,
and virtuous young lady, of high birth,
who had been educated in the retirement
of the country, happened one evening to
pass a mirror, immediately after having
attended evening prayers, and with a can-
dle in ber hand was depositing a bible
on a table, when she observed her image
reflected in the glass: affected with a
sense of humility, and of extreme modes-
ty, she averted her eyes and retired. A
succeeding winter was passed in the
amusements and dissipation of a city,
where this lady had the misfortune to
forget all her previously devout pursuits;
but returning to the country, she once
more passed the glass and the bible, and
saw her features reflected, now deprived
of those fascinating graces which belong
alone to the serene and happy state of
mind she had lost. Alarmed at the
change, she fled from the spot, and retir-
ing to a sofa, ejaculated sentences of pe-
nitence, and formed resolutions of future
amendment.

Lavater begins his remarks on the hu-
man face with the forehead. According
to this observer, the general form, pro-
portion, the arch, obliquity, and position
of the scull of the forehead, denotes the
degree of thought, the sensibility, the
mental vigour, and the propensities of
man ; and at the same time the skin of
this part of the head explains, by its hue,
tension, or wrinkles, the state of the
mind at the moment of observation, and
the passions which influence it, the
bones affording the internal quantity, and
the covering the application of power :
however the latter may be affected, it is
well known that the bones must remain
unaltered, and yet they regulate the
wrinkles by their variation of component
form. Wrinkles are produced by a cer-
tain degree of flatness ; others arise from

arching, and those considered separatély
will give the form of the arch, and wice
versa. Some foreheads are furnished
with wrinkles that are confined to hori-
zontal, perpendicular, curved, and others
confused and mixed lines; those least
perplexed when in action are usually ob-
served in foreheads without angles.
Lavater appears to have been the first
who attended to the peculiar turns of the
position and outline of the forehead,
which he considered the most important
part presented for the study of the physi-
ognomist. This he divides into three
classes, and those he termed the perpen-
dicular, the projecting, and the retreat-
ing, each possessing a number of varia-
tions ; the principal, however, are rectili-
near, “ half round, half rectilinear, flow-
ing into each other; half round, bhalf
rectilinear, interrupted : curve-lined, sim-
ple; the curve-lined double and triple.”
A long forehead denotes much capaci-
ty of comprehension, and less activity;
a compressed, short and firm forehead,
more compression, stability, and little
volatility ; severity and pertinacity belong
to the rectilinear; and the more curved
than angular portends flexibility and ten-
derness of character; deficiency of un-
derstanding is discoverable in those whose
foreheads are perpendicular from the
hair to the eye-brows ; but the perfectly
perpendicular, gently arched at the top,
signifies that the possessor thinks coolly
and profoundly. The projecting forehead
indicates stupidity and mental weakness ;
the retreating, exactly the reverse; the
circular and prominent above, with
straight lines below, and nearly perpen-
dicular, shews sensibility, ardour, and
good understanding ; the rectilinear,
oblique forehead has the same properties ;
arched foreheads are considered as fe-
minine ; an union of curved and straight
lines, happily disposed, with a similar
position of the forehead, gives the charac-
ter of consummate wisdom. * Right
lines, considered as such, and curves,
considered as such, are relaxed, as power
and weakness, obstinacy and flexibility,
understanding and sensation.” When
the bones surrounding the eye project,
and are sharp, the person thus formed
possesses a powerful stimulus to exercise
a strong mental energy, which is pro-
ductive of excellent and well digested
plans, and yet this doth not seem a pecu-
liarmark of wisdom, as many wise men
have been known without it : those thus
circumstanced have more firmness, when
the forehead rests perpendicularly upon
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horizontal eye-brows, and is considerably
rounded towards the temples. Perpen-
dicular foreheads, which, however, pro-
ject so as not to rest on the nose, and
which are short, small, shine, and
are full of wrinkles, give undoubted in-
dications of a weakness of the thinking
faculties ; perseverance and oppressive
violent activity, united with vigour and
harshness, belong to the forehead com-
posed of various confused protuberances ;
and on the other hand, when the profile
of this part of the head affords two well
proportioned arches, the lowest project-
ing, it is a certain sign of'a good tempera-
ment and a sound understanding. All
great and excellent men have been found
to have their eye bones firmly arched,
and well defined; and circumspection,
followed by stability, attends square fore-
heads, with spacious temples, and eye-
bones of the above descriptions when
perpendicular natural wrinkles appear,
they express power of mind and applica-
tion; but horizontal, interrupted in the
middle, or broken at the extremities, be-
tray, in general, negligence, if not want of
ability.

De{p indenting in the bones of the fore-
head, situated between the eye-brows,
and extending in 2 perpendicular direc-
tion, mark the happy few who possess ge-
nerous and noble minds, connected with
excellence of understanding; besides, a
blue vena frontalis, in the form of a Y,
situated in an archied smooth forehead, is
an indication of similar advantages. . La-
rater having given the above hints, des-
cribes the following characteristics, which,
lie asserts, give * the indubitable signs of
an excellent, a perfectly beautiful and
significant, intelligent, and noble fore.
head.”” Such must be one-third of the
face in length, or that of the nose, and
from the nose to the chin; the upper
part must be oval, in the manner of the
great men of England, or nearly square ;
the skin must be smooth, and wrinkled
only when the mind is roused to just in-
dignation, or deeply immersed in thought,
and during the paroxysms of pain; the
upper part must recede, and the lower
project; the eye-bones must be horizon-
tal, and present a perfect curve upon *be-
ing observed from above ; an intersecting
cavity should divide the forehead into
four distinct parts, but with that slight
effect as to be only visible with a clear de-
scending light 3 and all the outlines should
be composed of such, that if the section
of one-third only is observed, it would be
difficult to decide whether they were cir-

cular or straight; to conclude this por-
trait of a transcendent forehead, the skin
must be more transparent, and of a finer
tint, than the remainder of the face.—
Should an :infant, a relative, or friend,
who possesses a forehead resembling the
above description, seriously err, the good
enthusiast entreats, that the corrector
may not despair of success, as in all hu-
man probability the latent seeds of virtue
may be roused into growth by perseve-
rance, and finally produce the desired
fruit.

The eyes of mankind are composed of
various shades of colour, the most com-
mon of which are grey mixed with white,
grey tinged with blue, and shades of
green, orange, and yellow. According
to Bufion, the orange and blue are most
predominant, and those colours often
meet in the same eye; those generally
supposed be black are not really so, and
may be found on attentive examination,
and with a proper disposition of the light,
to consist of yellow, a deep orange, or
brown, which being violently opposed to
the clear white of the ball, assumes a
darkness mistaken for black. The same
naturalist observes, that shades of yel-
low, orange, blue, and grey, are visible
in the same eye, and when blue, even of
the lightest tint, appears, it is invariably
the predominant colour, and may be found
in rays dispersed throughout the iris : the
orange is differently disposed, at a tri-
fling distance from the pupil, is in flakes,
and round; but the blue so far overpow-
ers it, that the eye assumes the appear-
ance of being wholly of that colour. The
fire and vivacity emitted by the eye can-
not be so powerful in those of the lighter
tints; it is therefore in the dark ones

“alone that we look for the emotions of

the soul ; quict and mildness, and a cer-
tain degree of archness, are the charac-
teristics of the blue. Seme eyes are re-
markable for the absence of colour; the
iris is faintly shaded with blue or grey,
and the tints of orange are so light that
they are hardly observable; in eyes thus
constituted, the black of the pupil ap-
pears too conspicuous, and it may be said
that portion is alone visible at a little dis-
tance, which circumstance gives the per-
son a ghastly and spiritless appearance.
There are eyes whose iris may be said
to be almost green; but these are very
uncommon. It would require the pen of
an inspired.writer to describe the aston-
ishing variety of expression of which the
eyes are capable: being situated near the
supposed seat of the soul, every sensa-

rd
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tion of that invisible spirit appears to rush
infull vigourfrom those intelligentorgans :
all the passions may be seen in them:
we shrink from their indications of anger,
we find pleasure with all her train of joys
dancing in them, we feel their force
love, and melt into tears upon observing
them suffused with the moisture of grief’;
in short their language is far more power-
ful than that of the tongue. The transi-
tions are so rapid in the expression of the
eyes, that it requires very close and atten-
tive examination to catch and describe
the emotions of the mind visibie in them;
admitting this tact, it will appear that the
physiognomist is liable to numerous and
egregious errors in drawing his conclu-
sion of propensities from them. Paracel-
sus, a man of strong genius, and, like La-
vater, misguided in many instances by
enthusiasm, and a kind of superstition
allied to the study of this art or science,
pronounced that those eyes generally term-
ed black frequently denoted health, firm-
ness, courage and honour ; but the grey,
deceit and instability. Thus far proba-
bility at least accompanies his remarks.
It is, however, impossible to subscribe to
bis assertion, that short-sighted persons
are. deceitful and crafty, or that those
who squint have similar propensities to
evil, as it is evident both the peculiarities
alluded to are the consequences of inju-
ry, and are never found in people whose
organs of vision are perfect: indeed ma.
ny instances might be cited of the actual
and known causes of squinting and near
sight, which frequently occur in adults
from extreme anxiety and disease.

/ Small eyes situated deep in the sock-
ets are said, by Paracelsus, to indicate
active wickedness, with a mind calculat-
ed to oppose with vigour, and suffer with
perseverance ; and their opposites, or
verylarge prominent eyes, he conceived,
explained the avaricious, covetous, pro-
pensities of their possessor; those in con-
stant motion denote fear and care; wink-
ing is the mark of foresight, of an amo-
rous disposition, and ?uickness in pro-
jecting; and the eye fearful of looking
directly forward, decides upon innate mo-
desty.

Lzz’vater thought blue eyes, in general,
signified effeminacy and weakness, and
yet he acknowledged that many eminent
men have had blue eyes; still he was con-
vinced that strengh and manhood more
particularly belong to the brown : in op-
position to this opinion, the Chinese, who
are known to be an imbecile people,
rarely have blue eyes; these contradic-

-

tions, it must be confessed, weaken the
reliance we are inclined to place on ap-
pearances during the quiescent state of
the eyes, and the indications of their co-
lour.  Men intemperate in anger, and
easily irritated, may be found with eyes
of all the usual colours; when they in-
cline to green, ardour, spirit, and cou-
rage, are constant attendants. People of
a phlegmatic habit, but who may be rous-
ed to activity, have clear blue eyes,
which never belong to those inclined to
melancholy, and they rarely belong to the
choleric. Benevolence, tenderness, ti-
ruidity, and weakness, are exhibited by
the perfectly semicircular arch formed
by the under part of the upper eye-lid:
persons of acute and solid understandings
have a generous open eye, composing a
long and acute angle with the nose ; and
when the eye-lid forms a horizontal line
over the pupil, it is a strong indication
that he who possesses it is subtile, able,
and penetrating. Widely opening lids,
shewing the white of the ball under the
other colours, may be observed in the
phlegmatic and timid, as well as in the
courageous and rash; but upon compar-
ing these marks in the different charac-
ters just mentioned, a very perceptible
difference is discovered in the character-
istics of the eyes; the latter are less ob-
lique, better shaped, and more firm.

The eye-brows are essential in the ex-
pression of the eyes, in anger they are
broughtdown and contracted; in all plea-
sant sensations, and in astonishment, they
assume a fine arch ; in youth they are na-
turally and regularly arched; the hori-
zontal and rectilinear eye-brow belongs
to the masculine bias of the soul; and
the above designations combined shew
strength of understanding, united with
feminine kindness; those that are de-
ranged in their appearance, and the hairs
growing in various directions, demon-
strate a wild and perplexed state of mind;
but if the hair is fine and soft, they signi-
fy gentle ardour. The compressed firm
eye-brow, formed of parallel hairs, is a
certain proof of profound wisdom, true
perception, and a manly firm habit of
thought. There are eye-brows which
meet across the notes ; this circumstance
gives the person an air of ferocious
gloom, which is admired by the Arabs,
but the ancients, versed in physiognomy,
conceived such to be characteristic of
cunning ; Lavater, on the_ contrary, ob-
serves, that he had discovered them on
the most worthy and open countenances,
admitting at the same time that they may



PHYSIOGNOMY.

denote a heart ill at ease. Those who
think profoundly, and those equally pru-
dent and firm in their conduct, never
have high and weak eye-brows ; in some
measure equally dividing the forehead,
they rather betray debility and apathy,
and though men of an opposite character
may be found with them, they invariably
signify a diminution of the powers of the
mind. Thick angular eye.brows, inter-
rupted in their lengths, signify spirit and
activity ; and when they approach the
eyes closely, the more firm, vigorous, and
decided, is the character; the reverse
shews a volatile and less enterprizing
disposition; when the extremes are re-
mote from each other, the sensations of
the possessor are sudden and violent.
White eye-brows are demonstrative of
weakness, in the same degree that the
dark-brown are of firmness.

The good Lavater considered the nose
as the abutment, or buttress, of the fore-
head, the seat of the brain, without which
the whole face would present a misera-
ble appearance ; indeed an ugly or dis-
agreeable set of features is never accom-
panied by a handsome nose : but there
are thousands of fine and expressive eyes
where a perfectly formed nose is want-
ing ; he describes this portion of the face
as requiring the following peculiarities :
¢¢Its length should equal the length of the
forehead ; at the top should be a gentle
indenting; viewed in front, the back
should be broad, and nearly parallel, yet
above the centre something broader ; the
bottom, or end of the nose, must be nei-
ther hard nor fleshy, and its under out-
line must be remarkably definite, well
delineated, neither pointed nor very
broad; the sides, seen in front, must be
well defined, and the descending nostrils
gently shortened ; viewed in profile, the
bottom of the nose should not have more
-than one third of its length ; the nostrils
above must be pointed below, round, and
have in general a gentle curve, and be
divided into equal parts by the profile of
the upper lip; the side, or arch of the
nose, must be a kind of oval; above, it
must close well with the arch of the eye-
bone, and near the eye must be at least
half an inch in breadth. Such a nose is
of more worth than a kingdom.” Num-
bers of great and excellent men have
flourished in all ages of the world, whose
noses would suffer essentially by a com-
parison with Lavater’s description of a
nose, more valuable to the possessor than
extensive empire ; indeed, he is compel-
led to acknowledge this indisputable fact,

and observes that he has seen persons en-
dowed with purity of mind, noble in
their conceptions, and capable of exer-
tion, whose noses were small, and the
arches of their profiles inverted ; and yet,
true to his first principles,4e discover-
ed, or imagined he discovered, their
worth to consist chiefly in the elegant ef-
fusions of their imaginations, their learn-
ing, or fortitude in suffering, and this is
accompanied with a proviso, that the re-
mainder of their form must be correctly
organized.

Noses arched near the forehead be-
long to those who possess the energy to
command, are capable of ruling, acting,
overcoming, and destroying ; others, rec-
tilinear, are the medium between the ex-
tremes above noticed, and are appropri-
ated by nature to personswho act and suf-
fer with equal power and patience. Socra.
tes, Lairasse, and Boerhaave, were great
men, and had ill-shaped noses, and were
distinguished for meekness and gentle-
ness. Were it possible to attribute a ge-
neral prevalence of disposition to a gene-
ral form of the nose, individuals of every
nation would be found to resemble the
Tartars, who have flat indented noses, the
Negroes, who have broad, and the Jews,
who have high arched noses, in their pro-
pensities, and it must follow that what-
ever qualities the physiognomist may ap-
ply to those individuals, must also belong
to the whole people whose noses bear a
resemblance to them ; were this particu-
lar accurately examined into, it would
tend, in a great measure, to confirm the
correctness or incorrectness of the sci-
ence, as it has hitherto been practised.

The admirers of this study attribute
great powers to the mouth, in expressing
the emotions of the mind; and Lavater
expatiates on it with enthusiastic fervour
indeed: ¢ Whoever,” he exclaims, “in-
ternally feels the worth of this.member,
so different from every other member,
so inseparable, so not to be defined, so
simple, yet so various; whoever, I say,
knows and feels this worth, will speak and
act with divine wisdom.” He then pro-
ceeds to call it * the chief seat of wisdom
and folly, power and debility, virtue and
vice, beauty and deformity, of the human
mind ; the seat of all love, all hatred, all
sincerity, all falsehood, all humility, all
pride, all dissimulation, and all truth.”
Granting the benevolent pastor full as-
sent to these observations on the mouth,
it becomes the indispensable duty of
all men to notice the physiognomy, or
indications of that organ ; in making those
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observations it will be necessary to exa-
mine the lips separately, and to ascertain
when they are closed, during the mo-
ments of perfect tranquility, whether that
operation is performed without a forcible
exertion of the muscles, particularly the
middle of the upper and under lips, the
bottom of the middle line at each end;
and finally, the extending of the middle
line on both sides.

The character of the man is proclaim-
ed in the lips; the more firm the latter,
the more fixed the former ; the weak and
irresolute man has weak lips, with rapi-
dity in their motion. The vicious, cring-
ing, mean, and bad countenance is never
formed with lips well defined, large, and
justly proportioned to the other parts of
the face, aud the line of which is equally
serpentine on each side; such, though
they may denote a tendency to sensuali-
ty, belong exclusively to a character de-
]s.etz‘rving of admiration in most relations of

ife.

A mouth, the lips of which are so thin
as to present, at first view, little more
than a line, is said to indicate apathy and
quiet, but industrious when roused. When
this description of mouth is raised at the
extremities, vanity or vain pretensions,
affectation, and probably deliberate ma-
lice, distinguish those so formed. The
opposite of this kind of lips, swelled into
considerable size, is a mark of indolence
and sensuality. The ¢ cut through, sharp
drawn lip,” as Lavater terms some, has
to contend with avarice and anxicty.
Lips closed accurately, without exertion,
and handsome in their outline, belong
to the exercise of discretion and firmness.
Lips with the latter advantage, and the
upper projecting, are generally appro-
priated to the virtuous and benevolent,
though there are, without doubt, num.
berless persons of excellent characters
whose under lips project, but in Lava-
ter’s opinion, the last peculiarity implies
a well mweaning man, whose goodness
consists rather of cold fidelity than ardent
friendship. The under lip, hollowed in
the middle, denotes a fanciful character.
Let the moment be remarked, when the
conceit of the jocular man descends to
the lip, and it will be seen to be a little
hollow in the middle.

The mouth remdining naturally closed,
invariably signifies fortitude and courage.
“When the latter quality is in operation,
the mouth closes insensibly; the natu-
rally open mouth makes a disposition to
complain ; the closed, on the contrary,
designates endurance. ¢ Though phy-
siognomists,” adds Lavater, “have as yet

but little noticed, yet much might be said
concerning the lips improper, or the
fleshy covering of the upper teeth, on
which anatomists have not, to my know-
ledge, yet bestowed any name, and which
may be called the curtain, or pallium,
extending from the beginning of the
nose to the red upper lip proper. If the
upper lip improper be long, the proper
is always short ; if it be short and hollow,
the proper will be large and curved;
another certain demonstration of the
conformity of the human countenance.
Hollow upper lips are much less com-
mon than flat and perpendicular; the
character they denote is equally uncom-
mon.”

The ancients who studied the phy-
siognomy of man, supposed that diminu-
tive short teeth betrayed the weakness
of those who possessed them; more mo-
dern observers contradict this supposi-
tion, and declare that men of uncommon
strength have such, but they are rarely
of that pure white so necessary to pre-
serve the general beauty of the counte-
nance. Teeth of unusual length, and
narrow, are signs of weakness and cow-
ardice ; those justly proportioned to each
other, white and transparent, which ap-
pear immediately vpon opening of the
mouth, though not projecting, and in-
tirely exposed to view from the insertion
in the gums to the opposite extremities,
are seldom to be met with in the jaws of
persons who possess unamiable propen-
sities ; when teeth of a different descrip-
tion are discovered belonging to amiable
and worthy characters, enquiry will ge-
nerally satisfy the physiognomist that his
conclusions on this head were just, and
that the blackness and derangement were
occasioned by disease.

In one way the observer and admirer
of this art cannot possibly be mistaken,
for he that neglects his teeth, suifering
them to decay through contempt of pub-
lic opinion and indolence, may be safely
pronounced an unhappy character, with
many evil propensities.

The chin alone remains to be noticed
in this slight survey of the human face, as
connected with the internal operations
of the soul or mind. The projecting chin
is said to mark something decided, and
the receding the reverse ; and it has been
asserted that the presence or absence of
strength is frequently demonstrated by
the form of this part of the countenance ;
it has also been remarked, that sudden
indentings in the midst of the chin are
peculiar to men of excellent cool under-
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standings, unless attended by marks of a
contrary tendency. When the chin is
pointed, those so formed are su?posed to
be penetrating and cunning, though it
seems there are people with pointed
chins who are different at least in the lat-
ter particular; and here again the chin
offers a certain criterion for the physiog-
nomist, who may securely pronounce a
large fat double chin an appendage of
gluttony. “ Flatness of chin speaks the
cold and dry ; smallness, fear ; and round-
ness, with a dimple, benevolence.”

After all, it will be admitted, that this
science, if such it can fairly be denomi-
nated, must be precarious, and, in some
respects, delusive. It cannot, however,
be doubted, that there is an apparent
correspondence between the face and the
mind : the features and lineaments of the
one are directed by the motions and af-
fections of the other; theve is, perhaps,
even 2 peculiar arrangement of the mem-
bers of the face, and a peculiar disposi-
tion of the countenance to each particu-
lar affection of the mind. Some, indeed,
have asserted, that the language of the
face is as copious, and as distinct and in-
telligible as that of the tongue : to this,
however, we must beg leave to object;
it may be as sincere, but certainly not so
intelligible. The face has been said to
act the part of a dial-plate, and the wheels
and springs within the machine actuating
its muscles, shew what is next to be ex-.
pected from the striking part. Butif, by
repeated acts, or the frequent entertain-
ing of a favorite passion or vice, the face
is often put into that posture which at-
tends such acts, it may, in some measure,
become fixed, and almost unalterable, in
that posture, unless some present object
distort it therefrom, or some dissimulation
hide it; and hence it has been assumed
that much accuracy would enable one to
distinguish, not only habits and tempers,
bat also professions. ¢

We have asserted that all men are in-

* voluntarily physiognomists, but the im-

pression made by the first sight of a
person, is generally too slight to leave an
mjurious bias upon the mind of the ob-
server; and it i1s fortunate for man that
this is the case, otherwise prejudices
would be generated which might set half
the world at variance with the remain-
der. 'We have thought it necessary to
explain the nature of the science under
consideration, but we by no means re-
commend its study, as nothing can be
more dangerous to the existing harmony
of society ; besides, every person is not
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prepared for this pursuit, which requirées

a sound judgment, a good educationya. .

perfect knowledge of what human fea
tures are in their pristine shape, and. of
the numerous canses which occasion their
derangement. For instance, it is very
evident that a peevish habit, and a me-
lancheoly countenance, may be produced
by a series of misfortunes; besides, the
writer of this article has had an oppor-
tunity of observing two persons who have
been the victims of excessive anxicty,
whese faces now possess a character to-
tally foreign to that which they possessed a
few years past, one a handsume man with
perfectly regular features, passing through
the streets under the influence of deep
thought and perplexity, suddenly per-
ceived that every object changed its
place ; in short, the eyes were turned in-
wards towards the nose, in which posi-
tion they remain, and he will squint, as
the term is, to the last moment of his
life : a physiognomist, a stranger to this
fact, must conceive a very difterent cha-
racter of the man from the truth: the

* other person, enduring the same species

of mental pertarbation, experienced a
slight paralytic affection, and from that
moment the right corver of his mouth has
been drawn downwards, producing an
appearance of immoderate grief, even
when the rest of hi$ features are enliven-
ed with pleasure. “No one,” says La.
vater, “ whose person is not well-formed,
can become a good physiognomist. Those
painters were the best whose persons
were the handsomest. Reubens, Van-
dyke, and Ruphael, possessing three gra-
dations of beauty, possessed three grada-
tions of the genius of painting.  The
physiognomists of the greatest symmetry
are the best. As the most virtuous can
best determine on virtue, so can the most
handsome countenances on the goodness,
beauty, and noble traits of .the human
countenance, and consequently on its de-
fects and ignoble-properties. The scar-
city of human beauty is the reason why
physiognomyis so much desired, and finds
so many opponents. No person, there-
fore, ought to enter the sanctuary of phy-
siognomy, who has a debased mind, an
ill-formed forehead, a blinking eye, or a
distorted mouth. ¢ The light of the body
isthe eye; if therefore thine eye be sin-
gle, thy whole body shall be full of light !
but if thine eye be evil, thy whole body
shall be full of darkness: if therefore that
ight that is in thee be darkness, how

eat is that darkness

PHYSIOLOGY is, according to the de-
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vivation of the term, a discourse on natu-
ral bodies : but it formerly denoted only
an internal reasoning, which terminates in
_ speculation, or abstract contemplation of
. its object ; namely, natural appearances,
‘their causes, &c.: but the usual accepta-
tion of the word is very different in the
El'esent state of science, as we shall see
y the following article.

PaysioLocx is the science which treats
of the powers that actuate the compo-
nent parts of living animal bodies, and of
the functions which those bodies execute.
It presupposes, therefore, a knowledge
of the structure of the body, which is the
object of anatomy; the latter may be
called the science of organization, while
physiology is the science of life. The
two subjects are so closely connected,
that they would be most advantageously
considered in connection with each other.
Hence the reader will find many physio-
logical considerations under the articles
Axatomy and COMPARATIVE ANATOMY,
which indeed he should peruse as an in-

“ troduction to the present article.
by > A
General View of the Functions exercised by
*  the animal Body.

The term life denotes one of those ge-
neral ‘and obscure notions produced in
our minds by certain-series of phenome-
na, which we have observed to succeed
each other ina constant order, and to be
connected together by mutual relations.
Being ignorant of the bond of union
which connects these, although we are
convinced of its existence, we have de-
signated the assemblage of phenomena
by a name which is often regarded as the
sign of a peculiar principle; although it
should indicate nothing more than the
collection of appearances, which have
given rise to its formation. Thus, as our
own bodies, and several others, which
resemble them more or less strongly in
form and structure, appear to resist for a
certain time the laws which govern in-
animate matter, and even to act on sur-
rounding objects in a manner quite con-
trary to these laws, we employ the ex-
pressions of life and vital power, to de-
signate these at least apparent exceptions
to general rules. Our only methol of
fixing the meaning of these words is, to
determine exactly in what these excep-
tions consist. With this object, let us
consider the bodies alluded to in their
active and passive relations to the rest of
nature. Let us contemplate, for instance,
the body of a female in the vigour of
youth and beauty: those rounded and

voluptuous forms; those graceful and
easy motions; those cheeks glowing with
the roses of pleasure; those eyes spark-
ling with the inspirations of genius, or
fired by the warmth of love; that physi-
ognomy enlivened by the sallies of wit,
or animated by the fire of the passions;
all unite to form a truly enchanting ob-
ject. A single moment is sufficient to
destroy this pleasing illusion: sensation
and motion often cease on a sudden, with-
out any apparent pre-existing cause ; the
muscles, losing their plumpness, shrink,
and expose the angular projections of the
bones; the lustre of the eyes is gone, the
cheeks and lips grow livid. These are
only the prelude to still more unpleasant
changes: the flesh turns successively to
blue, green, and black; it imbibes the
moisture of the atmosphere, and, while
one part is evaporated in pestilential ema-
nations, the other melts into a putrid
sanies, which also is speedily dissipated.
In short, after a few days, nothing re-
mains but a few earthy, or saline princi-
ples; the other elements having been
dispersed in the air, or waters, to form
new combinations.

This separation is the natural effect of
the action of air, moisture, and heat, that
is, of all the surrounding external agents,
on the dead body; and it arises from the
elective attractions which these agents
possess for the materials of the body.
Yet it was equally surrounded by them
during life : their aflinities for its com-

onent parts were the same; and the
atter would have yielded in the same
manner, if they had not been held to-
gether by a superior power, the influence
of which continues to operate until the
moment of death.

This resistance then, of the laws which
act on dead matter, is one of the particu-
larideas entering into the general notion
of life, which seems, in a more especial
manner, to constitute its essence; for
without it life cannot be conceived to
exist, and it continues uninterruptedly
until the moment of death.

Almost endless disputes have arisen
among physiologistsconcerning the essen-
tial nature of this vital principle. Vitality
is one of those attributes which can be
more easily discerned and recognized
when present in any object, than accu-
rately defined. Definition indeed would
be more likely toconfuse than to illustrate
it. It is manifested most incontestibly
by certain eftects, referrible to peculiar
powers, which are justly called living or
vital, because the actions of the living
body are so far depending on these pow-
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ers, that they can, by no means, be ex- the materials of the body are held to-
plained by the physical, mechanical, or gether. For, besides the absorption of
chemical qualities of matter. Yet the alimentary matter from the intestines, and
operation of the latter can be clearly dis- its entrance into the circulating fluid,
cerned in many instances in the animal carrying it to all parts, which processes”
economy; thus the humours of the eye experience no interruption, but are con-
variously affect the rays of light according  tinued from one meal to another, there
to their figure and density: and the me- is another kind of absorption constantly
chanical elasticity of the epiglottis, and going on from the surface of the body,"
the chemical affinities exercised in respi- and a third which takes place by means
ration, are further examples to the same of respiration. The two latter alone exist
effect. Yet the energy and power of in such living bodies as have not the func-
the vital force is most clearly evinced in tion of digestion; viz. in plants. Now,
resisting and overcoming, as we have since living bodies do not grow indefi-
already stated, the common laws of mat- nitely, but have certain limits assigned by
ter. Stahl and his followers, were so nature to their size; they must lose on
struck with the circumstance of living one side at least, a large part of what
bodies resisting those affinities, which they receive on the other; and, in fact,
produce putrefaction in dead animal mat- attentive observation shows us, that per-
ter, that they made life itself to consistin spiration, and several other processes,
this antiseptic property. The celebrated are constantly destroying parts of their
experiment of Borelli, in which a muscle, substance.

deprived of life, was immediately torn Hence the idea which we formed at
by a weight which it could lift easily du- first of the principal phenomenon of life,
ring life, shows how the laws of gravity must be considerably modified. Instead .
are overcome. This vital power, in the of a constant union of the composing par-
explanation and illustration of which all ticles, we observe them in a state of con-
physiology is concerned, is so apparent in  tinual circulation from without inwards,
every living process, that it has been and from within outwards. Thus, a living
observed by the physiologists of every body is a structure into which dead par-
age, although designated by very various ticles are successively brought, for the
appellations, and defined in very different purpose of combining together in various
ways, Calidum innatum, arch=zus, spiritus  ways, occupying places and exercising
vitalis, principium sentiens, &c. are offices determined by the nature of the
among its numerous appellations. Let it combinations into which they enter, and
be remembered, that neither these, nor departing, after a certain period, to he
the phrases of vital principle, &c. express brought under the action of those laws
any being existing by itself, and mde- which regulate inanimate matter. We
pendently of the actions by which it is must observe, however, that the propor-
manifested ; they are only to be consider- tion of particles, entering into, or quitting
ed as denoting the assemblage of powers the system, varies according to the age
that animate hving bodies, and distinguish  and health of the individual, and that the
them from inert matter. Some writers, velocity of the general motion differs ac-
realizing the offspring of a mere abstrac- cording to the different states of each liv-
tion, have talked of the living principle ing body.

as something distinct from the body, to 1t appears, too, that life is arrested by
which they have ascribed powers of see- causes similar to those which interrupt
ing and feeling, and even of acting with other known kinds of motion; and that
design. the induration of fibres, and obstruction

A more close inspection of any living of vessels, would render death an inevita-

body will speedily convince us, that this ble consequence of life, as rest necessa-
force, which holds together its compo- rily follows all movements which are not
nent parts, in spite of the external pow- performed in vacuo, even if the hour of
ers, which tend to separate them, does its approach were not hastened by-a mul-
not confine its influence to this passive titude of extraneous causes.

result, but that its operation extends even This general and common motion of all
beyond the limits of the living body itself. parts constitutes the very essence of life,
It seems, at least, that this power does insomuch that parts separated from a
not differ from that by which new parti- living body immediately die, because they
clesare attracted, and interposedbetween have 1o power of motion within them-
ithe old constituent ingredients of the selves, and only participate in the general
body; the Iatter effect seeming to be ex- motion = produced by the. assemblage.
erted as constantly as the power by which  Thus, the peculiar mode of existence of
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any part of a living body arises from the
whole ; while, in dead matter, each par-
ticle has it withia itself.

When this nature of life was once
clearly recognised by the imost constant
of its efiects, physiologists naturally at-

_tempted to discover its origin, and the
mode of its communication to bodies
which it animates. They looked at them
in their earliest state, apprcaching as
nearly as possible to the instant of their
formation ; but they could only discover
them completely formed, and already
possessing  that circulatory motion, of
which they were investigating the first
cause. However delicate the parts of a
foetus, or a vegetable, in the first moments
that we can perceive them, they stiil pos-
sess life, and have within themselves the
germ of all the phenomena which this life
will develope in the sequel. These ob-
servations having been repeated in every
class of living bodies, have led to the
general conclusion, that there is none
which has not formerly constituted part

. of a body like itself, from which it has

. been detached; all have participated of
~ the life of another body, before the vital

motions were carried on independently
in themselves; and it is, indeed, throngh
the means of the vital powers, inherent
in the bodies of which they formed part,
that they have been so far developed as to
become susceptible of an isolated life.

For although copulation is necessary in

the act of reproduction in several species,
it is by no means an essential circum-
stance, and does not, therefore, change
the nature of generation. In reality, then,
the peculiar powers of living bodies have
their origin in those of the parents; this
is the source of the vital impulse, and,
consequently, it follows, that life is only

roduced from life, and that no other ex-
1sts, except what has been transmitted
from living bodies to living bodies, in an
uninterrupted succession.

Since we cannot go back to the first
origin of living bodies, our only resource
in investigating the true nature of the
powers which animate them consists in
examining their structure, and tracing the
union of their elements, Our knowledge
of these points is too imperfect for us to
draw all the necessary inferences. The
minute branches of vessels and nerves,
and the intimate structure of the organs
in general, elude our imperfect means of
research: our analysis of fluids 1s also
very incomplete, and there are, probubly,
several of which we have no means at all
of subjecting to examination. Yet, though
pur knowledge of organization be not

sufficient to enable us to explain ali the
facts presented to our observation by
living bodies, we may, by means of it, re-
cognise them, even in an inactive state,
and trace their remains after death. No
inanimate matter has that fibrous and
cellular texture, nor that multiplicity of
volatile elements which form the charac-
ters of living bodies, whether alive or
dead. Thus, while inorganic solids are
only composed of many-sided particles,
attracting each other by their surfaces,
and receding only for the purpose of se-
parating ; while they are resolved into a
very limited number of elementary sub-
stances, and are formed merely by the
combination of these elements, and the
aggregation of these particles ; while they
grow only by the juxta-position of new
particles, which are deposited exteriorly
to those already existing, and are de-
stroyed only by the mechanical separa-
tion of their parts, or the decomposing
agency of chemical means; organized
bodies, made up of fibres and laminz,
whose intervals ave filled by fluids, are
resolved almost entirely into volatile ele-
ments, grow on bodies similar to them-
selves, and separate from these only when
they are sufficiently developed to act by
their own powers; constantly assimilate
foreign matters to themselves, and, inter-
posing these between their own particles,
grow by the operation of an internal pow-
cr, and perish at last by this interior prin-
;:_i‘_ple; indeed, by the very effect of their
ie.

An origin by generation, a growth by
nutrition, and a termination by death, are
the general characters common to all or-
ganised bodies; and if several of such
bodies possess these functions only, and
such as immediately depend on them,
and have only the organs required for
their performance, there are many others
exercising particular functions which re-
quire appropriate organs, and also modi-
fy the general functions and their organs.

Of all the less general powers, which
presuppose organization, but which do |
not seem to be necessary results of struc-
ture, those of sensation and voluntary
motion are the most remarkable, and ex-
ert the greatest influence over the other
functions. We are conscious of the exist-
ence of these powers in ourselves, and
we attribute them, by an analogip_al mode
of reasoning, to many other beings, which
we therefore name animated beings or
animals. They seem to be necessarily
connected together ; for the idea of vo.
luntary motion contains in itself that of
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gensation ; since volition. cannot be con-
ceived without desire, and without a feel-
ing of pleasure or pain. The goodness,
which we cbserve in all the works of na-
ture, will not allow us to believe that she
has formed beings with the power of sen-
sation, that is, with a susceptibility of
pleasure and pain, without enabling them
at the same time to approach to the one
and fly from the other, at least to a cer-
tain degree. And if, among the too real
misfortunes which afflict our species, one
of the most aflecting is the sight of a
man of sensibility deprived by superior
force of the power of resisting oppression ;
the poetic fictions, most apt to excite our
pity, are those which represent sensible
beings inclosed in immovable bodies ;
and the tears of Clorinda, flowing with
her blood from the trunk of a cypress,
ought to arrest the blows of the most
savage man.

Independently of the chain, which
unites these two powers, and of the
double apparatus of organs which they
require, they produce also several modi-
fications in the faculties common to all
organized bodies; and these modifica-
tions, joined to the two peculiar powers,
constitute more particularly the essential
nature of animals. Thus, in respect to
nutrition, vegetables being attached to
the earth, absorb nutritive fluids directly
by their roots ; these almost infinitely sub-
divided, penctrate the smallest intervals
of the soil, and, if we may use the ex-
pression, travel to a distance in quest of
nourishment for the plant to which they
belong; their action is quiet and constant,
being liable to interruption only when
drought deprives them of the necessary
Jjuices. Animals, on the contrary, fixed
1o no spot, but frequently changing their
abode, required the power of transporting
with them the provision of fluids neces-
sary for their nutrition; they have there-
fore an interior cavity to receive their
foed ; and on its inner surface there are
the openings of absorbing vessels, which,
to use the energetic language of Boer-
have, are real internal roots. The size of
this cavity, and of its orifices, allowed in
several animals the introduction of solid
‘substances. These required instruments
for their division, and liquors for their so-
lution; in a word, nutrition was no longer
performed by°the immediate absorption
of matters in the state in which the earth
or atmosphere furnished them; it was
necessarily preceded by various prepara-
tory operations, which, taken altogether,
constitute digestion.

Thus digestion is a function of a secon-
dary class, peculiar to animals. Its ex-
istence, as well as that of the alimentary
cavity in which it takes place, is render-
ed necessary by the power which animals
have of voluntary motion ; but it is not
the only consequence of that power.

Vegetables, having few faculties, are
simple in their organization ; being com-
posed almost entirely of parallel or slightly”
diverging fibres. Moreover, their fixed
position admitted of the general motion of
their nutritive fluid being kept up by sim-
ple external agents; thus it ascends by
means of suction in their spongy or ca.
pillary texture, and also through the in-
fluence of evaporation, from the surface ;
it is rapid in a direct ratio to this evapo-
ration, and may even become retrograde
when that process ceases, or when it is
changed into absorption by the moisture
of the atmosphere.

It was necessary that animals should
have within themselves an active princi=
ple of motion for their nutritive fluid, not
only because they were destined to con-
stant changes of situation and tempera-
ture ; but also from their more numerous
and highly developed faculties requiring
a much greater complication of organs.
Hence the component parts became very
intricate in their composition, and often
very distant, and possessed in many in-
stances a power of changing their relative
position, consequently the means of carry-
g the nutritive fluid through such mul-
tiplied intricacies must be more powerful
than in vegetables, and differently arrang-
ed. It is contained, in most apimals, in
itinumerable canals, which branch out
from two trunks, that communicate to-
gether in such a way, that the fluid urged
ito the branches of one is received by
the roots of the other, and carried back
to a common centre, from which it is pro-
pelled afresh.

At the point of communication between
the two great trunks is placed the heart,
whose contractions impel the nutritive
fluid into all the branches of the arterial
trunk ; for the orifices of the heart pos-
sess valves, disposed in such a way that
the circulating juices can only move in
the directions now described, viz. from
the heart towards all parts by the arte-
ries, and from all parts to the heart in
the veins,

In this rotatory motion consists the cir-
culation of the blood, which is another
secondary function peculiar to animals,
chiefly performed and regulated by the
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heart. This, however, is not so essen-
tially connected to the faculties of sen-
sation and motion as the business of di-
gestion ; for whole classes of animals (as
insects) possess no circulation, and are
nourished, like vegetables, by the mere
imbibing of fluids prepared in the intesti-
na canal.

The blood seems to be merely a ve-
hicle, receiving constantly from the intes-
tines, skin, and lungs, different substan-
ces, which it incorporates intimately, and
by which its losses, arising from the pre-
servation and growth of parts, are sup-
plied. The nutrition of the body is per-
formed during the course of the blood in
the minute extremities of the arteries;
here the fluid changes its nature and co-
lour; and it is only by the addition of the
various substances just pointed out, that
the venous blood again becomes proper
for the purposes of nutrition, or, in one
word, again becomes arterial.

The venous blood receives the supplies
furnished to it by the skin and alimentary
canal, by a particular set of vessels, call-
ed lymphatics; in the same way it re-
ceives also the particles detached from
wvarious orgays, in order to be sent out of
the body by the different secretions.

The air entering the lungs, seems to
produce a sort of combustion in the ve-
nous blood, which is necessary for the
support of life in all organized bodies.
Vegetables, and such animals as have no
circulation, respire (for that is the name
given to this action of the atmosphere on
the nutritive fluid) by their whole surtace,
or by means of particular vessels which
convey air into the interior of the body.—
Those only, which enjoy true circulation,
breathe by means of a particular organ;
because, in them, the blood constantly
flowing to and from the common source,
its vessels have been so arranged, that it
is not distributed to the other parts of the
body until after passing through the lungs ;
a circumstance which could not take place
where the nutritive fluid is distributed
uniformly through the body without be-
ing contained in vessels. Thus respira-
tion is a function of a third order, de-
pending entirely on circulation, and_aris-
ing as a remote consequence trom the fa-
culties which characterise animals.

Generation is the only process in ani-
mals, the mode of which does not depend
on their peculiar faculties, at least as far
as the fecundation of the germs is con-
cerned. Their power of moving and ap-
proaching to each other, of desiring and
feeling, has allowed them to receive all

the enjoyments of love, while the spermaz-
tic fluid is conveyed uncovered immedi-
ately upon the germs; in vegetables, on
the contrary, which have no power of pro-
pelling this fluid, it is inclosed in small
capsules, capable of being transported by
the wind, and forming what is called the
dust of the stamina. Thus, while the or-
gans of the other functions are more com-
plicated in animals, on account of their pe-
culiar functions, generation is exercised
in them, for the very same reason, in a
more simple way than in vegetables.

* Such are the principal functions that
compose the animal economy ; they have
usually been arranged in three orders.
Some of them counstitute animals what
they are, render them proper to fill the
space which nature has marked out for
them, in the general arrangement of the
universe, and would be sufficient for their
existence, if that were momentary. These
are the faculties of sensation and motion ;
of which the former determines them in
the choice of such actions as they are ca-
pable of, and the latter enables them to
execute these actions. Each animal may
then be considered as a partial machine,
co-ordinate to all the other machines,
which, by their assemblage, form this
world : the organs of motion are the wheels
and levers: in a word, all the passive
parts; but the active principle, the spring
which sets all in motion, resides only in
the sensitive facuity, without which ‘he
animal would be lost in a constant sleep,
and be really reduced to a merely vege-
tative life. These two functions, then,
form the first order, or the animal func-
tions.

But the animal machine, in addition to
the powers which those of human con-
struction possess, is endowed with a prin-
ciple of preservation and repair, consist-
ing in the assemblage of functions which
contribute to nutrition, viz, digestion, ab-
sorption, circulation, respiration, and se-
cretion ; these form the second order, or
the vital functions. Lastly, as the duration
of each animal is limited according to its
species, the generative form a third order
of functions, by means of which the indi-
viduals that perish are replaced, and the
existence of the species preserved.

This threefold division of the objects of
physiology is open to many objections,
which we have not room to consider in
this place; and we therefore add another
more complete and natural classification,
which will be sufficiently explained in the
subjoined tabular view.
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CLASSIFICATION OF FUNCTIONS.

CLASS T.

FUNCTIONS CON-
TRIBUTING TO

THUE PRESERVA-4

TION OF THE
INDIVIDUAL . .

(Individual life)

(" Finst ORDER.

By assimilating
alimentary
matters to his
own substance$

(Assimilating,
internal, or nu-
tritive  func-
tions.)

SecoNp ORDER.

By establishing
his relations to
surrounding
beings . .. .

ing: 4

(External, orre-

lative functions)

L

(Geyus I. DicESTION.

{ Prehension of food.
Mastication.
Salivary secretion.
Extracts from it the< Deglutition.
nutritive parts . . . | Digestion,
Chylification.
Excretion of feces & urinegs,
Absorption of chyle.

IL. AmsoreTiON. |—v lymph.
Carries it into the cir—< Action of vessels.
culating fluid . ., . glands.

thoracic duct.

THFCri s st rActxon of the heart.

. arteries.
C";‘: ?':S't to all thes __ capillary vessels.
g veins.

Action of the parietes of
IV. Reseirarion. {  the thorax. .
Combines it with the lungs.
oxygen of the at-§ Changes in the air.
mosphere .. .. blood.

" LAnimal heat.
V. BzonzrigN.

Makes it undergo va.

Transudation of serum,
Mucous secretion. >

rious modifications.

VL Nurritios, [

Action of glands.

Applies it to the ar- | Differing in every part ac-
gans for the pur{ cording to its peculiar
poses of growth composition.
and repair . . . .. :

Of sight.
— hearing.

“(Organs {— smelling.

— tasting.
— touching.

Action of the nerves.

brain,

Human understanding.

Perception.

Memory.

Judgment,

Volition.

Sleeping and waking.

Dreams.

| Somnambulism.

r Muscular organs & actions,

Skeleton.

Articulations.

Standing.

Progressive motions.

fGENUS I. SENSATIONS
Inform him of their<
presence . . . .

II. MorToNS.
Enable him to ap-

proach to or avoid :
them ...... .| Motions of the upper extre=
p mities. X
articulated;
1II. Vorice & SerEch . or speech :
Give him the power Foesvaie ] modulated ;
of communicating . or singing.
with his species, | Stammering.
{ without change of | Lisping.
sityation , . . . .. LDumbness.

Ventrilpquism,
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(" F1rST ORDER.

General difference of sex.

Whether they { CoxcerTioN . . . . H hrodi
CLASS 1L require the {GENERATION . . .. &S ertmap rt? S
¥ co-operation ystems of generation.
~ Fuxcrioxscox- |  ofbothsexes. J

TRIBUTING TO
THE PRESERVA-<

Pregnant uterus.
History of the embryo.

FION OF THE ersume A fetus.
SPECIES . . . . coverings of
SEconD ORDER. the fetus.
(Life of the Spe- State of the uterus after par-
cies.} Or belong ex-) PARTURITION . . . turition.
clusively to Lochia.
\, the female. B v Action of the breasts.
L NG ... 3w
Infancy—Dentition—
G];;g; :H g Ossification.
PERICSIN: Ly s abo Puberty—Menstruation.
-(‘Sanguineous.
Choleric
emperaments § g lancholic.
LPhlegmaﬁc.
Mux- | Idio-syncracies.
b Caucasian.
Negro.
Races of man- Mongul.
kind, s
Malay.
Sr American.
. Age of decrease.
DE](;I(;I;\T'E OF THE )iy Age.
TATTS Decrepitude.
DraTa.
PUTREFACTION.

To trace out completely all the sub-
jects which this table exhibits, would
lead into a very wide field of discussion;
we shall, after devoting a short space to
the consideration of those ' vital powers
which animate living bodies, shortly con-
sider the principal functions.

Of the Vital Powers, Sensibility and
Contractility.

Struck with the numerous differences
that are observable between ‘organized
and living, and inorganic matters, philo-
sophers have admitted in the former a
peculiar principle of action, a force which
maintains the harmony of their functions,
and directs them all to one object; the
preservation of the individual and of the
species. No one at present doubts the
existence of alliving principle, which sub-
Jjects the beings endued with it to a differ-
ent order of laws from those which go-
vern inanimate things, and whose princi-

.

pal effects are seen, in its removing the
bodies which it animates from the agen-
cy of chemical affinities, to which the
multiplicity of their elements would
otherwise have rendered them prone;
and in its maintaining their temperature
at an uniform standard. All the pheno-
mena observed in the living animal body
might be cited in proof of this principle.
The effects produced on the food by the
digestive organs; its absorption by the
lacteals ; the circulation of the nutritive
Jjuices in the blood-vessels; the changes
which they undergo in the lungs and se-
cretory glands; the capability of receiv-
ing impressions from external objects,
and the power of approaching to, or
avoiding them, all demonstrate its exist-
ence. But we prove it more directly bf,
means of the two properties, with which
the organs of these functions are endued.
These are, sensibility, or the faculty of
feeling ; the aptness to receive, from the
contact of foreign bodies, more orless vi-
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vid impressions, which change the order
of their motions, accelerate or retard,
suspend or terminate them; and contrac-
tility, by which parts, when irritated, con-
tract, act, or execute motions.

By means of the senses, and of the
nerves which are continued from them to
the brain, we perceive or feel the impres-
sion made on our bodies by external ob-
jects. The brain, which is the true seat of
thisrelative sensibility, (or, asit might well
be cailed, perceptibility), being excited
by these impressions, influences the
moving powers of the muscles, and de-
termines the exercise of their contractili-
ty. This property, subjected to the com-
mand of the will, is manifested by the
sudden shortenini of the muscular or-
gan, which swells, becomes hard, and cau-
ses those parts of' the skeleton to which
it is attached to move. The nerves and
the brain are the essential organs of these
two properties; division of the former
destroys sensation; and the voluntary
motion of those parts to which the nerves
are distributed. But there is another
kind of sensibility, quitg independent of
the presence of nerves, existing in all or-
gans, even where no nervous filaments
are distributed. Bones, cartilages, liga-
ments, arteries, and veins, in short, all
parts which are not influenced by the
will, posssess no nerves. Yet, though in
their natural state they transmit to the
brain no perceptible impression, though
they may be injured without giving the
animal any pain, and though the will has
no influence over them, yct they enjoy a
sensibility and contractility, by virtue of
which they perceive impressions, and
contract in their own manner, recognize
in the fluids which circulate through
them what is proper for their nutrition,
and, separating this part, appropriate it
to their own substance.

We recognize then in the parts of our
body two modes of sensation, as well as
two species of motion: a sensibility, by
means of which certain parts transmit to

the brain impressions which they feel, -

and of which we therefore become con-
scious : a second kind, pervading every
part without exception, and presiding
over the assimilating functions. We ob-
serve also two kinds of contractility cor-
responding to the differences of sensibi-
lity: the one by which the voluntary
muscles perform the contractions deter-
mined by the action of the will ; the other
manifested by actions which are equally
unknown as the causes which give rise
to them. >
When we have once clearly distin.
VOL. V.

guished these two grand modifications of
sensibility and contractility, we shall find
out, without difliculty, the source of those
eternal disputes, raised by Haller and his_
followers, concerning the irritable and.
sensible nature of parts. Bones, tendons, .
cartilages, &c. to which this great physio-
logist denied these two properties, enjoy -
only that lateral sensibility and obscure
contractility which ‘are common to all
living beings, and without which we can-
not conceive the existence of life. In the
healthy state they are completely desti-
tute of the power of transmitting percep-
tible impressions to the brain, or of being
influenced by that organ to any manifest
motion. It has also been disputed whe-
ther sensibility and contractility depend-
ed on the existence of nerves; whether
these were its necessary instruments, and
whether their injuries were followed by
aloss of those vital powers in the parts
which have nerves. We may answer in
the affirmative, as far as regards percep-
tive sensibility, and veluntary motion,
which is entirely subordinate to it; but ®
in the negative, with respect to the sen-
sibility and contractility which'are indis-
pensable in the processes of assimilation.
Sensibility may then be either pegcep-
tive or latent. The former is attended
with a conscience of the impressions or
perceptibility, and requires a peculiar ap-
paratus. The latter, unaccompanied by
consciousness, is common to every thing
that lives; it has no particular organs,
but is universally expanded in all living
parts, whether of vegetables or animals.
Contractility may be either voluntary and
sensible (vis nervosa), which is subordi-
nate to perceptibility ; involuntary and
insensible, which corresponds to latent
sensibility; or involuntary and sensible

 (wis insita), as in the action of the heart,

stomach, &c.

The former species of sensibility be-
ing that which is observed in the func-
tions, which connect the animal with ex-
ternal objects, is called by Bichat, animal
sensibility ; and the corresponding con-
tractility is distinguished by ‘the same
term. The other kind of these two vital
powers, which are exerted in the inter-
nal processes of nutrition, &c common to
animals and plants, thatis, to all organiz-
ed bodies, is named the organic.

Organic sensibility is merely the facul-
ty of receiving an impression ; animal sen-
sibility is the same faculty, W.Ith the ad-
ditional power of conveying it to a com-
mon centre. In the former case the ef-
fect terminates in the organ, The latter

X x
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belongs only to animals, whose perfec-
tion is in a direct ratio to the quantity of
this sensibility. There is some reason for
supposing that these two are not differ-

ent powers, but that they differ only in

~quantity.
increased action of parts, raises organic

For inflammation, which is an

' into animal sensibility in diseases of

bones, &e.

Different stimuli, applied to the same
organ, determine the developement of
one or other of these powers: thus no
sensation is transmitted to the brain from
the passage of blood in the arteries, but
when an extraneous fluid is injected, the
animal’s cries shew that he feels it. The
coats of the stomach experience in the
healthy state no perceptible' impression
from the food, but very distinct and even
painful sensations are transmitted to the
brain when a few grains of poisonous mat-
ter are mingled with the aliment. The
animal sensibility excited on mucous mem-
branes by foreign bodies (as bougies in

_the urethra, &c.) is quickly lost, and sub-
-_sides inteorganic.

Each #rgan seems to have, indepen-
dently ofccidental variations, an original
quantity or dose of sensibility, to which it
returns after any deviation. In this con-
sists'ghe peculiar life of each organ, and
from this arise the relations which it has
to extraneous substances. Hence excre-
tory ducts, opening on mucous mem-
branes, refuse admission to the sub-
stances passing along those canals. Hence
the lacteals absorb the chyle only. These
particular relations may also take place
with matters foreign to the body, as well
as with animal fluids, as we see in the
case of medicines acting on particular
organs, as cantharides, mercury, &c.

Contraction is the common, but not the
universal mode of animal motions. For
the iris, corpus cavernosum, &c. dilate
when they move. Organic contractility

+is always and immediately connected with
organic sensibility, for there is no inter-
mediate function between these; the or-
gan itself is the point in which the sen-
sation ends, and from which the principle
of contraction begins. The animal sensi-
bility and contractility are not so closely
united; we may feel without moving:
here the nerves and brain' perform their
functions between the action of the two
powers.

| Sensible organic, or, in other words,
involuntary and sensible contractility, cor-
responds very nearly to irritability ; while
the insensible seems more like tenacity.
To consider irritability as the exclusive

endowment of muscles, is taking a very
contracted view of the subject. These
organs have indeed the largest portion,
but every part possessing life reacts, al-
though Iess manifestly, on the applica-
tion of certain stimuli. No rule is more
fallacious than that of estimating the 1us-
cularity of a part by the action of arti-
ficial irritants. The organic and animal
contractilities cannot be converted into
each other as the corresponding sensibili-
ties can. ¢

The parts of the living body possess
also some powers which result merely
from their organization, and have been
denoted by physiologists under the epi-
thet of wis mortua. Thus they admit of
extension beyond the natural state from
extraneous impulse, and of contraction
when that impulse ceases to operate.
This extensibility and contractility are
independent of life, and are terminated
only by death. The stretching of mus-
cles by moving a limb, the extension of
the skin over a tumour, its retraction
when divided, &c. are examples of these
powers. They have been confounded by
some physiologists with the insensible
organic contractility.

A muscle exhibits all the powers now
enumerated. It contracts, in obedience
to the will, by its animal contractility;
from the application of stimuli, by its or-
ganic sensible contractility. Tts nutrition
and growth show the existence of orga-
nic insensible contractility ; and its re-
traction on a section exemplifies the con-
tractility of organization. The internal
organs of the body have only the three
last powers, and the white organs (car-
tilage, tendon, ligament, &c.) only the
two last. While, therefore, the two first

roperties exist only in certain parts, the
atter are found in all. Hence the orga-
nic insensible contractility may be select-
ed as the general character of all living
parts; and the contractility of organiza-
tion as the common attribute of all living
or dead parts that are organically con-
structed.

As for porosity, divisibility, elasticity,
and the other properties which living bo-
dies have in common with inanimate mat-
ter; they hardly deserve mention here,
because they are never exerted in their
whole extent, or in their genuine purity,
if we may use that phrase. Their results
are always affected by the influence of
the vital powers, which constantly mo-
dify those effects which seem to flow
most directly from physical, mechanical,
or chemical causes.
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Digestion. Is a function common to all
animals, by which foreign substances, in-
troduced into their bodies, and submitted
to the action of certain organs, change
their qualities and form a new compound,
fit for the purposes of nourishment and
growth. Animals alone are provided with
digestive organs; all, from man to the
polype, have an alimentary cavity, and
1ts existence is, therefore, an essential
character of animals. The loss which the
body sustains in performing the various
actions that take place in the living ani-
mal machine, is supplied by means of the
food. Hunger and thirst admonish us of
the wants of our frame, and the pleasures
of the palate are a no less strong induce-
ment to the procuring and taking of
food.

The cause of hunger has been placed
in the mutual attrition of the rug=z of the
empty stomach ; in the irritation produc-
ed by the gastric juice, &c. Perhaps it
may be derived more justly from a sym-
pathy between the stomach and the body
at large. For when, in diseases of the
pylorus, the food cannot be transmitted
into the intestines, and does not there-
fore enter the system, great hunger is
experienced, even although the stomach
may be filled. Much depends on habit,
and on the operations of mental cau-
ses: hunger is felt at the usual periods
of our repasts; and, if it be not then re-
moved by eating, will often cease spon-
taneously. - The man of letters, absorbed
in meditation, often forgets the natural
wants of his body. Whatever diminishes
the sensibility of the stomach makes hun-
ger more tolerable. Thus, the Indian
and Turkish fanatics (Mollahs and Fa-
kirs) are said to support their long fasts
by the habitual use of opium. Thirst

seems to consist more in a very trouble-

some dryness of the fauces and asopha-
gus, and in a peculiar irritation of these
parts from the admixture of acrid, and
particularly saline matters, with the food.
The necessity of cheying both these calls
varies according to the age, constitution,
and particularly the habits of individuals :
yet we may state, on the whole, that a
healthy adult could not abstain from food
for a whole day without bringing on con-
siderable weakness; and that this absti-
nence could not be continued to the
eighth day without the most imminent
risk of life. Continued abstinence dimi-
nishes the weight of the body to a de-
gree which becomes sensible in twenty-
four hours, causes absorption of fat, great
prostration of strength, increased sensi-

bility with watchfulness, and a most pain-
ful dragging at the epigastric region.
Hunger 1s more speedily fatal in propor-
tion to the youth and strength of the |
individual. Thus, the wretched father,
whose dreadful history is immortalised by <
Dante, shut with his children in a dun-
geon, perished last, on the eighth day of °
confinement, afler witnessing the death
of his four sons, amid the convulsions of
rage and cries of despair. We meet
with a large collection of examples of
long abstinence in the great work of
Haller ; but they do not seem to possess,
in every instance, the requisite authenti-
city, Many of the subjects were weak
and delicate women, living in a state of
almost complete inaction, where the
powers of life, almost extinct, were only
evinced by a very low pulse and respira-
tion repeated at long intervals. They
might be compared to hybernating ani-
mals, where the waste, occasioned by the
functions of active life, does not take
place, and where consequently the, usual ",
supplies cannot be needed. Alth@ugh the
admouitions of thirst are very imtperious,
yet drink does not seem so negsary to
life and health as solid food. The mouse,
quail, parrot, and several other warm=
blooded animals never drink, and sin-
stances have been knowa in the human:
subject. Thirst always becomes greater
when any watery secretions are much
augmented, as in dropsy, and particularly
in diabetes.

In the dispute, whether man be natu-
rally carnivorous or herbivorous, we are
inclined to suppose that truth lies on
neither side. That the structure both of
the teeth and intestines, as well as of the
Jjoint of the lower jaw, occupies a middle
place between the two just mentioned,
and constitutes him an omnivorous ani-
mal. This, indeed, seems to follow ne-
cessarily from the unlimited extent of his
habitation; he can dwell in every coun-
try and climate of the globe; and makes
use, in various situations, of every variety
of alimentary matter, furnished by the
animal and vegetable kingdoms.

The food of man, and probably of every
anima), is derived from organized matter.
Nothing seems capable of furnishing
nourishment that has not lived : the mi-
neral kingdom, indeed, supplies some ar-
ticles of seasoning, which are mixed with
our food, and various medicines and
poisons, which do not seem to be nu-
tritious.

As man on the one hand is a most truly
omnivorous animal, and capable of con-
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verting into nourishment almost every
production of the animal and vegetable
kingdoms, so on the other side he may
continue strong and healthy although
using one, and that avery simple kind of
aliment. A woman, whose case is related
in the memoirs of the Medical Society of
Edinburgh, lived on whey for fifty years.
Many men live only on certain vegeta-
bles, as potatoes, chesnuts, dates, &c.
Some wandering Moors, according to
Adamson, live almost entirely on gum
Senegal. Fish is the only food of nume-
rous uncivilized tribes on different coasts:
and flesh of others. Some barbarous
hordes still eat raw meat, and even the
human body sometimes serves them as a
repast. In several islands between the
tropics, particularly in the South Sea,
there is no fresh water, and the milk of
the cocoa-nut is used instead: various
other singular facts relating to the food
and drink-of man, might be collected
here, showing very clearly that he is an
o‘mniv‘ous animal.

Whatever be the diversity of food, the
action of our organs always separates the
same nutritive principle from it: in fact,
let the diet be totally vegetable, or totally
avjinal, the peculiar composition of our
organs does not alter, an evident proof
that the matter we extract from aliment
to appropriate to ourselves, is always
alike.

Tt has been a matter of dispute, whether
pure water furnish any nourishment, or
be a mere diluent.

We have nothing further to say con-
cerning the processes of mastication and
deglutition, than what the reader will
find in the article AnAtomy, under the
head of “ Organs of Mastication and De-
glutition.”

Salivary Secretion. This has been es-.
timated by Nuck at the quantity of one
pint in twenty-four hours. Although it
probably goes on, to a certain degree, at
all times, yet it is more copious when we
take food ; and the augmentation of quan-
tity arises partly from stimulus, partly
from mechanical pressure. When any
acrid matter is taken into the mouth, an
increased flow of saliva is produced; and
this may also follow the mere sight of
food, and hence has arisen the well-known
expression of the * mouth watering.”

All the salivary glands are so situated
that the motions of the jaw, and other in-
struments of mastication, necessarily sub-
Jjects them to considerable pressure, by
which their secretory tubes are evacuat-
¢d, and new secretion promoted,

The saliva is conveyed into the mouth
by the contractile power .of the salivary
ducts, which, in some rare instances, are
said to have projected it even from the
cavity of the mouth. The great number
of vessels and nerves which belong to, and
are placed near these glands, correspond
to the copious supplies of fluid which they
furnish.

Besides the simple water furnished by
the true salivary glands, the mucous fol-
licles, which abound on the surface of the
mouth. supply a considerable proportion
of that fluid, to be mixed with the food.
These additions being, by means of mas-
tication, intimately blended with the food,
not only reduce it to a soft pultaceous
mass, more fit for the process of deglu-
tition, but also bring it into a state of con-
venient preparation for thie subsequent
process of digestion and assimilation. la
this point of view, mastication is very im-
portant, as we may observe from the ill
effects which ensue when the loss of the
teeth renders it imperfect in old persons,

For the chemical analysis of SarL1va,
the reader will look to that word ; and for
an account of the digestive process itself,
to the article DieTETICS; in which are
also several observations respecting food.

While the dissolution of the food, pro-
duced by the solvent action of the gastric
juice, is going on, the two orifices of the
stomach remain accurately closed. No
gas ascends through the csophagus, ex-
cept when the digestive process is imper-
fect. - Soon the muscular fibres of the or-
gan begin to act: the circular ones, con-
tracting at first in a vague and oscillatory
manner, soon act more uniformly from
above downwards, and from right to left;
that is, from the csophagus to the pylo-
rus ; while the longitudinal part approxi-
mates the two openings. The pylorus
seems to possess a peculiar and exquisite
sensibility, by which it distinguishes whe-
ther the substances brought in contact
with it have been sufficiently acted on by
the gastric juice ; ifthat is the case, itre-
leases and allows them to pass, while it
remains closely contracted against those
which are not thoroughly digested.

The time occupied by the digestive pro-
cess must be expected to vary according
to the constitution, age, and health of the
individual, and the nature of the aliment ;
but it may be stated, in general, at four
hours.

The action of the stomach is sometimes
inverted, and the contractions, which in
that case are forcible, rapid, and convul.
sive, cause vomiting. The exertions of
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the respiratory muscles are, however, ne-
cessary to the production of this effect.

Although the stomach belongs to those
organs whose action is independent of the
will, and goes on, therefore, without the
attraction of the individual, yet it is so far
influenced by the brain, that the section of
its nerves entirely obstructs digestion. Tt
sympathises most remarkably both with
the constitution at large, and with parti-
cular organs.

The chyme, or semifluid substance, in-
to which the action of the stomach reduces
the food, is propelled by the muscular
power of that bag into the duodenum,
where it undergoes new changes, particu-
larly from the admixture of other animal
fluids, the bile and pancreatic juice: and
this process is termed chylification.

The secretion of the pancreas seems to
bear a considerable analogy, both in its
nature and office, to the saliva and gas-
tric juice. It is very difficult to procure
itin a pure and unmixed state from a
healthy animal, but the facts which we
hitherto possess, shew, that its properties
are very like those of sahiva. 1Itis poured
into the duodenum by the contractile pow-
er of the pancreatic duct: and its secre-
tion, like that of the salivary glands, is
said to be promoted by the pressure of
the stomach in its filled state; and by the
stimulus of the chyme and bile on the ori-
fice of its duct.

The bile is the fluid furnished by the
liver, the largest viscus of the human
body, whose importance in the animal
economy is evinced by its large apparatus
and complicated distribution of blood-
vessels, as well as by its constantly exist-
ing in all animals which have a heart.

The source of the bile has been ques-
tioned, whether it be secreted from the

- hepatic artery, or vena portarum? The
analogy of other secretions, which are all
made from arteries, favours the former
opinion ; but the blood of the vena porta-
rum seems to be the fittest, from its na-
ture, for the secretion of bile. The hepa-
tic artery probably serves to nourish the
liver, asthe lungs are nourished by the
bronchial artery. The distribution of the
vena portarum is like that of an artery.
If we suppose the hepatic artery to furnish
the bile, the excretory duct would be dis-
proportionately large.

The bile, when secreted, passes by a
slow but constant stream through the he-
patic duct; but a greater or less pro-
portion is conveyed by the cystic duct into
the gall-bladder, in which it is accumu.
lated, as in a reservoir, and undergoes

certain changes of properties, which make
it cystic bile. 'The biliary fluid probably
flows directly into the intestine, while the
assimilation of the food is going on ; and,
when the empty state of the duodenum
causes the end of the ductus communis
chioledochus to be compressed by its mus-
cular coat, it regurgitates into the gall-
bladder.

There is no direct communication be-
tween the liver and gall-bladder, and con-
sequently noother way for the bile to en-
ter that bag, except by the cystic duet.’
The hepatic bile is a thin fluid, of a clear
orange colour, and slightly bitter; the
cystic is viscid and tenacious, intensely
bitter, and very dark coloured. The bile,
thus changed by its residence in the gall-
bladder, is expelled by the contractile
powers of the gall-bladderand cystic duct
into the ductus communis, and thence
passes to the duodenum. This bladder
absorbs the watery parts.of the hepatic
bile, and adds a mucous secretion to it.

The chemical analysis, and thejses of
the bile, are considered under that article.

Function of the Spleen. The situation |
and attachments of this organ lead usto
suppose, that its uses are in some way
connected with the functions of the sto-
mach ; yet there is nothing more than
conjecture to be offered on this subject.
The removal of the part has been per-
formed in dogs without any material in-
jury to the animal. Itssize differs, ac-
cording the quantity of blood contained in
its cells. Physiologists have stated, that
its blood possesses peculiar properties ;
that it is more fluid, does not coagulate,
nor separate readily into serum and cras-
samentum ; is more livid, and possesses
a greater quantity of carbon. As this
blood goes to the liver, and as the part
possesses no excretory duct, it has been
argued, that its function is subservient to
that of the liver, in imparting to the blood
those properties which fit it for the secre-
tion of bile,

By others, the spleen bas been regard-
ed as a sponge, swelling with blood when
the stomach is empty, and squeezed out
by the pressure of the stomach when that
organ is full. Thus, it is said, moreblood
will go into the stomachic arteries when
the secretion of the gastric juice is going
on, and the superfluous part in the inac-
tive state of the stomach will distend the
spleen.

Action of the small Intestines. The chyle,
formed in the duodenum, passes through
the tube of the small intestine, which is
the organ for'absorbing its nutritive parts.



PHYSIOLOGY.

The description of this fluid will be found
under the article CEyLE. Its progress
through the intestine is retarded by
the numerous convolutions of the tube;
and the chyle, separated from the
excrementitious part of the food, is
brought into contact with the inhaling
erifices of the lacteals, that commence,
according to Lieberkiihn and other mi-
croscopical observers, by patulous orifices
on the surface of the villi. The latter
projections, so named from 2 comparison
with the pill of velvet, are very nume-
rous on the circular projecting folds of
the internal coat, called valvulz conni-
ventes. These latter not only render the
Pprogress of the chyle slower, but increase
very greatly the absorbing surface, and
penetrate, in consequence of the intesti-
nal contractions, into the midst of the
chyle, in quest of its nutritive particles.
A fluid is secreted from the intestine,
analogoys to that furnished by the sto-
mach, ,agtlzlough an accurate examination
%l its nature and properties is one of the
physiological desiderata (succus intesti-
naliz). At the same time that the absorp-
tion of the chyle from the villous surface
of the intestine is going on, it is moved
gradually downwards, towards the large
Hiestine, by the peristaltic motion. This
is an undulatory and gentle constriction,
taking place in several parts of the tube
at once, and producing therefore a singu-
lar appearance, compared to the crawling
of worms, and hence termed vermicular.
It moves the chyle repeatedly over the
surface of the intestine; and though it
must urge that fluid partially upwards,
yet its chief effect in the healthy state is
exerted in the opposite direction. It is
chiefly in disease that an antiperistaltic
movement occurs, which conveys bile
into the stomach, and even the whole
contents of the small and large intes-
tine.

By the powers now explained, which
propel the alimentary mass by their con-
tractions, and by the admisture of the
various fluid menstrua which dilute and
alter its propertics, those memorable
changes are effected, by which our food
is said to be animalized or assimilated.
In the duodenum and upper part of the
jejunum it forms an equably mixed fluid,
of the consistence of thick cream, grey-
ish, and rather acid. Lower down it se-
parates into two parts; the excremen-
titious of a pale brown or yellow colour,
and nauseating smell; and the true chyle,
separated from the former by the bile,
and swimming on its surface.

Action of the large Intestine, The excre-
mentitious portion of the chyme, deprived
almost entirely of every nutritive portion,
enters the cxzcum: its passage through
the last part of the ileum being favoured
by a copious secretion of mucous from
the glands which abound in that part.
The valvula coli, which is the boundary
between the large and small intestines,
is designed to prevent the contents of the
former from regurgitating into the latter :
and it performs this office in general ; for
nutritive clysters would otherwise enter
the small intestines, and thus enable us
to administer food enough for the support
of life per anum: yet it occasionally
fails in 1ts office: hence vomiting of
feces, and of tobacco clysters.

The Jarge intestine may be regarded as
the organ in which the residue of the
chyme undergoes its last change; wviz.
the conversion into feces; as a reservoir,
protecting us from the disgusting neces-
sity of having that residue constantly
flowing off'; and as the instrument of its
final expulsion from the body.

Some absorbents exist in this last part
of the alimentary tube, and convey what
nutritive parts still remain in the intesti-
nal contents ; but they are comparatively
few, and hence the impossibility of nou-
rishing the body by way of clyster.

The conversion of the alimentary resi-
due into feces, is owing to some ac-
tive operation of the intestine ; as these
are very different from the mere putrid
remains of animal or vegetable matter.

.And when this operation is deficient,

portions of the food are seen in the eva-
cuations per anum, but slightly changed.
The fecal matter is conveyed onwards by
the peristaltic motion of the large intes~
tine: it become thicker and more con-
sistent in its progress, and is usually
formed more or less decidedly by the
cells of the colon. Its natural consist-
ence is just sufficient to retain these
marks; and its appearance throughout
should be homogeneous. The colour de-
pends on the admixture of bile, and in

‘the most natural state is of a yellow

brown. Although the change which re-
duces the residue of our food to feces, is
so far from being mere putrefaction, that
the excrement is in fact less prone to pu-
trefy than other animal matter; yet
there is, as in putrefaction, a disengage-
ment of gaseous products, particularly of
sulphurated hydrogen. The colouring
matter of the vegetables is often seen in
the feces, as the green of spinach, and
red of beet root ; and the fibrous indiges-
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tible parts of vegetables, as the skin of
fraits, husks of grain, &c. The latter,
indeed, is so little affected by the powers
of digestion, that when the covering is
entire, a grain may pass through the
body, and still retain the power to ger-
minate.

The expulsion of the feces take place
when they arrive in the rectum, which is
speedily irritated by their presence ; and
is performed partly by the muscular coat
of that intestine, and partly by the mus-
cles of respiration, producing the effort
called straining. The periods of voiding
the excrement vary, from several causes :
they are more frequent in the young sub-
Jjects, where the stools are more liquid.
In the adult they should not be less, in a
healthy state, than once in twenty-four
hours.

Urinary Secretion. The liquids which
we drink, absorbed by the lacteals, toge-
ther with the nutritive part of the solid
aliment, dilute the latter, and serve as a
vehicle for it. They increase the quan-
tity of tlie blood, and render it more
fluid; conveyed into every part of the
circulating system, they penetrate all our
organs, carry away the particles detached
from them in the different vital processes,
and are then separated from the mass of
fluids by the urinary organs, together
with various other substances, whose re-
tention in the body would produce inju-
rious effects. The kidneys, therefore,
dispose of the residual part of our liquid
ingestu, as the feces are formed by the
more solid foods, and the quantity of
urine may, of course, be expected to vary
according to that of the drink. All the
old parts of the frame, which are con-
stantly removed by the absorbents, while
new depositions are formed by the nu-
trient arteries, go off in the same way;
and Lernce the urine, although apparent-
ly a watery fluid, and called in common
language water, contains a great deal of
animal matter.

From the above account it will be rea-
dily understood, that the properties of the
urine must vary according to the time at
which it is voided after meals, the quan-
tity of food and drink, the age and com-
plaints of individuals, &c. Physiologists
have distinguished urine of the drink,
chyle, and blood. The first is a watery
fluid, almost colourless, evacuated very
soon after drinking, and possessing very
slight urinous characters; the second,
evacuated two or three hours after meals,
is better elaborated, but not yet complete
I its constituent principles; the last,

voided after the repose of the night, has
all the properties of urine in an eminent
degree. In infants it possesses no phos-
phate of lime nor phosphoric acid, as
those substances are employed in the bu-
siness of ossification, which is then active.
In old persons, on the contrary, where
the bony system, already overcharged
with phosphate of lime, refuses to admit
any more, this substance is carried off by
the kidneys, Itis removed in the same
wayin rachitis and mollities ossium, where
the bones become softened by its ab-
sence.

The great quantity of saline and crys-
tallizable elements contained in the urine,
account for the frequency of calculous
concretions, which are found by recent
and accurate analysis to vary very consi-
derably in their composition. As there
it no substance in the body which may
not be evacuated by the urine, and mani-
fest itself in that liquid, so, undég diffe-
rent circumstances, every thing possesss '
ing a power of concretion may becomé
the subject of urinary calculus. This di-
versity of constituent elements, together
with the want of characteric symptoms of
the different species, and the irritation
which the coats of the bladder must exs,
perience from chemical reagents, will®
convince us how extremely difficult, if
not impossible, it must be, to discover a
lithontriptic that would obviate the ne-
cessity of a surgical operation.

The urine is very speedily and sensi-
bly affected by certain substances; thus
asparagus occasions a remarkable feetor
in this fluid : and turpentine imparts to it
a violet odour. For a further account of
its composition and physiology, see the
article URiNE,

Almost every physiologist has noticed
the rapidity with which this secretion is
carried on: aqueous fluids, taken by the
mouth, are sometimes separated so quick-
ly by the kidneys, that an immediate
communication has been suspected be-
tween the stomach and kidneys, on the
supposition that there had not beena suffi-
cient time for the fluid to arrive at the
latter organ in the regular course of ah-
sorption and circulation. This conjecture
derives no countenance from anatomy,
and the size of the renal vessels ex-
plains the fact without any such suppo-
sition,

Absorption, or the process by which
the chyle, separated from the food by the
digestive organs, is carried into the blood,
naturally follows the account of diges-
tion.  We have very little to add to what
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is stated on this subject in the article
ANATONY.

The admission of matter into the
orifices of the absorbing vessels has
been accounted for in various ways.
Some physiologists consider it as a case
of capillary attraction. But a little re-
flection is sufficient to shew that the
absorbents are not like capillary tubes
immersed in a fluid. Besides, were
such attraction the cause of absorp-
tion, that process should be carried on
with regularity. On the contrary, absorp-
tion is occasionally very deficient, when
abundance of fluids is presented to the
mouths of the vessels, as in oedema; and
in other cases, after being for a long time
inactive, it is suddenly exerted to a great
extent; thus large abscesses have been
dispersed in one night. Others have en-
deavoured to discover some propelling
power which should protrude the matter
subject to absorption into the mouths of

the vessels. The pressure of the atmos-
“. - phere on the surface of the body has been

. considered adequate to this effect, and
.+ the deposition of new matter by the se-

cerning artery has been assigned as the
use of the propulsion of the old parti-
. -(ﬁés into the orifice of the absorbent. On
this theory, secretion and absorption
should correspond more exactly than they
are known to do. Mr. J. Hunter acknow-
ledged that he was unable to account for
the effects produced, unless by attribut-
ing to the mouths of the absorbing ves-
sels powers similar to those which a ca-
terpillar exerts when feeding on a leaf.
Some suppose that the absorbents can-
not take up any matter that is not fluid;
consequently, that animal solids must be
converted into fluids before they can be-
come fit subjects for absorption ; and that
probably some solvent fluid is secreted
for this purpose. The latter fact restson
no direct proof, and the whole hypothe-
sis is very unlike the simplicity observa-
ble in other parts of the animal economy.
It seems better, in these difficult investi-
gations, to note facts, than to form theo-
ries; and whoever contemplates the
things done in the animal body, will be
astonished at the power of the vessels, by
whose agency they must be effected; a
whole bone may perish, as, for example,
that of the thigh, and may be increased
by a new one ; the vascular lining of the
new bone will altogether remove the
dead one.
Besides the great and leading office of
the absorbents in conveying the chyle
into the venous system, their agency is

discerned in various other patts of the
animal economy. The nearly transparefit
fluid that lubricates the interstices of the
cellular substance, and the serous exha-
lation poured into circumscribed cavities,
are taken up by the lymphatics, which
must commence in all parts of the body
by open orifices. When the due balance
does not exist between the absorbing 4nd
secreting vessels, the cellular substance
becomes loaded with fluid (anasarca), or
circumscribed cavities are rendered drop-
sical. Together with the lymph or fluid
which the absorbing vessels derive from
the sources just mentioned, they convey
from every part of the body the old con-
stituent materials of our organs, in pro-
portion as new particles are deposited by
the arteries ; and these different elements
are intimately mingled and combined in
their passage through the absorbent
glands, and the plexures of lymphatic
vessels.

It has been a disputed point whether
absorption goes on from the surface of
the skin, while the cuticle is entire ; the
arguments on the affirmative sides are an
alleged increase of weight in the body
after a walk in damp weather; the abun-
dant secretion of urine after remaining
for some time in a bath ; the evident swell-
ing of the inguinal glands after a long
immersion of the lower extremities in
warm water; the effects of mercury ad-
ministered by friction, fumigation, &c. It
has been stated in opposition, that oil of
turpentine has not been absorbed after
long immersion of the arm ; that solutions
of medicated substances have not been
taken up under similar circumstances,
&c. We think it is sufficiently proved,
that absorption from the surface does take
place in the human body, but whether
this extends, as a modern physielogist has
stated, to gaseous bodies, cannot yet be
decided.

1t appears probable that the internal
surface of the bronchi and pulmonary ve-
sicles is an absorbing surface. For when
a person breathes air loaded with the va-
pour of turpentine, that substance ve
speedily shews itself in the urine, al-
though the skin will not take itup. If
the body really increase in weight in
damp air, it might be accounted for by
means of pulmonary absorption., It must
probably be rather in this way, or by the
skin, that contagious matters affect the
constitution. :

The absorbents are concerned in pro-
ducing changes in the different secreted
fluids ; they remove the aqueous portions
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of the bile and urine, and often take up
even the colouring parts of the former,
and convey them into the blood, whence
they are deposited in all our organs, and
produce the yellowness of jaundice.
‘They introduce various diseases into the
human frame, as syphilis, hydrophobia,
inoculated small-pox, &c.; and in other
instances act in a curative manner by tak-
ing up extravasated blood, by reducing
swollen parts, &e.

The circulation, is the motion by which
the blood, setting out from the heart, is
constantly carried to all parts of the body
in the arteries, and returns to the same
point in the veins. The uses of this cir-
culatory motion are, to submit the bload
altered by the mixture of lymph and
chyle to the contact of the atmosphbere
in the lungs (respiration), to convey it to
several organs m which various animal
fluids are separated from it, (secretion) ;
and to every part of the body, for sup-
plying its growth and repairing its losses,
by means of its nutritive particles when
completely assimilated (nutrition). The.
conveyance or transport of our fluids, ra-
ther than their elaboration, is the office
of the organs of circulation. In this view
they may be compared to those labour-
ers, who in a large manufactory, from
which various products issue, carry the
materials to the workmen employed in
the actual fabrication. Asamong the lat-
Ler there are same who purify and bring
to perfection the materials furnished by
others, so the lungs and secretory glands
are constantly employed in separating
from the blood all those heterogenous
matters which eould not be assimilated to
the substance of our organs.

‘The word circulation, when used abso-
lutely, comprehends the whole course of
the blood, as well in the lungs, as in the
arteries and veins of the body at large.
The greater circulation is the passage of
the blood from the left side of the heart,
through the arteries, to the extremities
of the body, and its return through the
veins to the right side of the same viscus.
The lesser circulation is the transmission
of the blood from the right to the left
side of the heart, through the lungs.

The course, which the blood takes, has
been already explained in the article
Axaromy. We sabjoin the proofs and ex-
periments, by which the facts there stat-

, €d are supported.

The passage of the blood through the
heart, ¢, e. from the right auricle to the
left ventricle, by the medium of the lungs,
is manifest from the structure of the

VOL. V. :

heart itself. The valves, which are plac-
ed at its various apertures, actually will
not admit of the blood’s motion in any
other direction than what we have des-
cribed. That this fluid passes from the
heart into the trunk of the aorta, thence
into its branches, and so on to the most
minute ramifications, is evinced; 1. By
the effect of ligatures on these vessels ;
the artery becomes turgid between the
hiecart and the ligature, and empty be-
tween the ligature and its distribution.
2. By openingan artery when tied, above
and below the ligature ; the blood in this
case flows from that opening only, which
is nearest to the heart. 3. By ocular
testimony ; the passage of the blood can
be seen with the aid of glasses in frogs,
fishes, &ec. The passage of the blood
through the veins, in a contrary course to
that in which it flows along the arteries,
i. e, from the minute ramifications towards
the trunks, and thence to the heart, is
proved. 1. By the structure and dispgas-
sition of the valves, which afford an invin=
cibleimpediment to all re{rograde motion,
2. By lLigatures on these vessels, whick
make the vein turgid between the extre-
mities of the body and the ligature, and
empty in the rest of its course. 3. 13§
opening a vein, when tied, above and Bé= "
low the ligature. 4. By mieroscopical ob-
servation in animals.

‘The passage of the blood from the ar-
teries into the veins seems to flow as a
corollory, from what we have stated con-
cerning the proofs of its course in these
two systems of vessels. We have shewn
that the ultimate arteries are continuous
with the origins of the veins; that the
bldod moves from the heart to the extre-
mities in the former vessels, and that i

asses from the extremities to the heart
u the latter. The intermediate passage is
a direct consequence of these facts. But
it may be demonstrated by direct proofs
independently of this argument. If we tie
the artery of a part, its correspondent
vein receives no blood ; if we take off the
ligature the vein is again filled. The
quantity of blood expelled from the aor-
tic ventricle is so considerable, that the
sapply can only be kept up by its return
to the heart. We calculate that two
ounces are sent into the aorta at each pul-
sation ; if we suppose 80 pulsations in a
minute, 9,600 ounces will be thrown out
in an hour{ and 14,400 pounds in a day.
The same blood, therefore, which the
aorta received from the heart, must be
returned to this viscus; and the only pas-
sage, by which'it can return, is through

Py
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the veins. Lastly, the passage of the
blood from the arteries into the veins,
may be proved by the direct testimony of
the senses in living animals. "T'he use of
the microscope affords this proof in the
transparent parts of cold blooded animals,
as the mesentery and web of the foot in
frogs, the tail of fishes, &ec.

The motions of any purt of the heart,
considered singly and individually, consist
in a constant series of alternate contrac-
tions and dilatations ; or, as they are tech-
nically named, alternate states of systole
and diastole. The contractions take place
as in other muscles, the dilating cause
consists in the forcible entrance of’ blood
into the cavity. The auricles and ventri-
cles, when viewed in relation to each
other, are successively contracted and di-
lated ; the corresponding parts acting at
the same time on both sides of the heart.
Thus, when the auricles contract, in or-
der to expel the blood which they have
received from the system at large, and
from the lungs, the ventricles are relaxed,
and therefore in a state fit for receiving
this blood. When, in the following mo-
ment, the recently filled ventricles con-
tract, in order to urge forwards the blood
into the two arterial trunks, the auricles
are relaxed, and become immediately dis-
tended by the current of venous biood.

The action of the heart, and of the ves-
sels connected with it, may therefore be
distributed into successive periods. In
the first of these, the venz cave and pui-
monary veins pour their blood into the
two auricles, and thus cause a diastole of
these cavities. The systole of the auricles
travsmits the blood into the ventricles.in
the sccond period; and these latter ca-
vities expel their contents into the arteries
in the third portion of time. Thus the ac-
tion of the veins takes place at the same
point of time with that ol the ventricles ;
and the contraction of the auricles is syn-
chronous with that of the arteries.

‘The systole of. the ventricles, which is
supposed to occupy one third of the time
of the whole pulsation of the heart, is ac-
complished by an approximation of the
sides of the cavities to the middle parti-
tion, amd of the apex to the basis of the
heart. The whole viscus by this means
becomes shorter and more obtuse. The
well known fact of the heart striking
against the left breast in its contraction,
may seem on the first glance to refute
this account of the systole of the ventri-
cles. But, on a further examination, it
can have no such effect; since the phe-
nomenon in  question depends on two
causes amply sufficient to produce the

effect. The swelling of the auricles,
which are at the back of the heart, and
particularly of the left auricle, which is
interposed between the spine and the base
of the left ventricle, necessarily causes
the point of the heart to advance towards
the side ; and this motion may be imitat-
ed in the dead bogdy by injecting or in-
flating the muscles. The other cause
consists in the connection of the large
arteries, particularly of the aorta, with
the base of the heart. A curved and flexi-
ble tube, when suddenly distended, be-
comes in some measure straightened.
Thus, when the blood is impelled into the
aorta, the curve of that vessel approach-
es more nearly to a straight line. Its
posterior end being firmly attached to
the vertebrz is immovable ; to its anterior
and moveable part is fixed the heart,
which, by the straightening of the vessel,
is obliged to describe a portion of a cir-
cle, in doing which, the apex strikes
against the side. These two circumstan-
ces occur simultaneously; the venous
blood rushes into the auricles at the same
time that the ventricle fills the aorta.
The impulse of the blood expelled by the
aortic ventricle is felt in the whole arte-
rial system; and it produces in all arte-
ries, which come within the sphere of the
touch, and which have an area of not less
than one-sixth of a line in diameter, an
obvious and perceptible effect, called the
pulse, which is a real state of diastole of’
the artery, and which is ascertained to
correspond exactly, and to be perfectly
synchronous with the systole of the heart.
The number of pulsations in a given space.
of time varies iofinitely in healthy per-
sons. Age is the chief cause of these
varieties; but other circumstances, which:
constitute the peculiar state of health of
each individual, have considerable effect 3
so that no standard can be settled which
shall prove generally correct. The fol-
lowing numbers afford, we believe, as
near an approximation as can be expect.
ed amidst so much uncertainty ; they will
sgrve at least as a comparative view in
subjects of diflerent ages. The heart of
an infant, sleeping tranquilly, performs in
the first days of existence about 140 pul-
sations in a minute; at the end of the
first year the pulsations are, in the same
space of time, 124.

At the end of the second year 110

‘Third and following years 96
Seventh and followiag 86
Time of puberty 80
Manhood 75
Sixtieth year 65

The pulsations cf the heart proceed in
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a regular and continued succession to the
last period of life, and then all its parts
do not cedse to act at once; but the
right auricle and ventricle survive the
opposite cavities for some little time, so
that the former part has been called the
ultimum moriehs. The blood, which re-
turns by the venz cavz after the last ex-
piration, no longer finds the usual pas-
sage through the lungs, which are con-
tracted, but it is still urged on from be-
hind by that which the aorta has recently
propelled. Hence it is forced into the
right auricle, and excites contraction in
that part, by the stimulus of its presence,
some time afler the left side has been at
rest. This congestion on the right side
of the heart in the last agony explains the
empty state of the arteries, particularly
the larger ones, after death.

It is hardly possible to determine the
velocity of the blood’s motion in the
healthy state ; for individuals differ from
each other in this respect, and considera-
ble variety probably takes place in diffe-
rent parts of thie body. It is generally
supposed, that the blood flows in a more
gentle stream through the small arteries
thanin the arterial trunks; and that the
velocity of its current is somewhat less in
the veins than in the arteries of the body.
These differences have, however, bcen
exaggerated by former physiologists. The
mean velocity of the blood in the aorta is
calculated at eight inches for each pulsa.
tion, which gives about fifty feet in a
minute. If we reflect, that the systole of
the ventricle, which gives the whole im-
pulse to the blood, occupies only one-
third of the whole pulse, the velocity of
the blood’s motion must be trebled in
that division of the time. It is said that
this velocity, which we have assigned to
the blood’s motion at its departure from
the heart, becomes speedily diminished in
its further progress; and the diminution
has been deduced from various causes.
The first and most powerful of these is
the constantly increasing area of the
branches, when compared with the trunk
ofan artery. (See AxaToMy) Itisa
well-known law in hydraylics, that the
velocity of a fluid passing through an in-
verted cone constantly decreases, and
that the diminution of velocity is in the
ratio of the increase of area, The mathe-
matical physiologists have also_ noticed
the effects of friction; deducing these
from a comparison with the course of
fluids in dead tubes. Other causes have
been derived from the same source ; hence
the serpentine course of some arteries, the

unfavourable angles by which they some-
times arise, and their communications with
each other, are enumerated among the cir-

cumstances which retard the course of the

arterial blood. But it must be remember-
ed, that in viewing these retarding cau-
ses we are considering their action on
the blood, as it this fluid were contained
in inanimate tubes, and influenced merely
by the contraction of the heart, without
taking into the account any accessory
impulse, which may be, and probably is,
derived from the arteries. This retarda-
tion has been variously estimated by dif-
ferent calculators, who have all made it
very considerable. Hales supposes the
blood to flow through the capillary arte-
ries of a frog at the rate of two-thirds
of an inch in a minute, which will be
about 650 times slower than in the human
aorta. Robinson and Whytt have gone
still further : the former stating, that the
velocity of the blood’s motion In the aor-
ta is to that in the smallest vessels as
1100 to 1. We mention these calcula-
tions, to shew what absurdities have been
committed by men of the greatest abili-
ties, when they have applied the daws
which regulate the properties of dead
matter to the living tunctions of the ani-
mal machine. Haller’s observations on
the circulation in living animals, (Elem,
Phys. lib. vi. sect. 1. §. 30) entirely over-
throw these calculations. He found by his
microscopical experiments, that the blood
flowed generally as rapidiy through the
small as through the larger vessels. He
states also, that in living animals it is
poured out as far from a small as from a
large artery. The numerous and diver-
sified experiments of Spallanzani afford
additional evidence of the same truth.

We have stated, that the blood is
thrown into the arteries by separate con-
tractions of the heart; yet these vessels
are constantly full, as may be proved by
opening them during the heart’s diastole.
For the blood flows on in such a way,
that the subsequent quantity discharged
from the right ventricle, overtakes that
which is before, and thus causes the pul-
sation of the arteries. The excess of ve-
locity in the blood coming from the heart,
over that contained in the arteries, be-
comes constantly less; and at a certain
point ceases altogether. Here the pulse
ceases also: hence in microscopical ob-
servations on the course of the blood in
small vessels; its stream appears to be
uniform; and it is commonly stated, that
the pulsation ceases in vessels of about
one sixth of a line in diameter.
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"I'he motion of the blood in the minute
veins seems {o be equal to'its velocity in
the small arteries; this increases in the
larger trunks; and there is a constant ac-
celeration in the blood’s course until it
arrives at the heart. This fluid is passing
through tubes which constantly decrease
in area; and it follows of necessity, that
by diminishing the channel of a fiuid, its
course must be acoelerated. Hence the
trunks of the venz cavz return to the
heart, within a given time, as much blood
as the aorta carried out of this viscus.

The motion of the blood along the veins
must be derived from the impulse which
it receives from the heart, and from the
actioh (if there be any) of the arteries.
Its circulation in these vessels is aided by
the contraction of the muscles, which
must urge on the contained fiuid towards
the heart; since their valves prevent any
retrograde motion.

e shall readily perceive, that no cer-
{ain calculation can be formed of the
powers of the heart, when we consider
that neither the quantity of blood ex-

_pelled at one pulsation, nor the distance
through which it passesin a given time,
nor the velocity of its course, can be de-
fined with any certainty ; much less can
we form any accurate estimate of the oh-
stacles which occur to the blood’s motion,
which must considerably affect such a
calculation. 'We may however approach
in some degree to the truth, by collecting
and comparing the results of probable
conjecture. If we calculate the blaod
contained in the'body at thirty pounds,
the number of pulsations in one minute
at seventy-five, and the quantity expelled
from the left ventricle at each pulsation
at two ounces and a half, the whole quan-
tity will pass through the heart about
twenty-two times in the coursc of an
hour; and it will perform the circulation
once in less than three minutes. The
velocity with which thig blood is pro-
pelled by the systole of the left ventricle
may be collected from the violence with
which it is ejected from a wounded
artery, and the altitude to which it as-
cends. Blumenbach has seenit projected
more than five feet from the carotid of an
adult during the first contractions of the
heart, Our countryman Ilales calculatec
from his experiments, in which Le mea-
sured the height of the blood’s ascent in
a glass tube, inserted into a large artery,
that it would be thrown seven feet and a
half from the human carotid: he estimates
the surface of the ventricle at fifteey
square inches; and #hus finds that one

thousand threec hundred and fifty cubic
inches, or about fifty-one pounds weight,
press upon the left ventriclé, and must
be overcome by its systole. Many other
calculations of the powers of the heart
have been formed upon mathematical
principles; but different persons have
been led to such opposite results, that we
are warranted from this circumstance
in disregarding them altogether. Borelli
makes the powers of the heart equal to
an hundred and eighty thousand pounds;
Keill to eight ounces. Senac observes,
that if a weight of fifty pound be attached
to the foot, with the knee of that side
placed on the opposite one, the weight
will be elevated at each pulsation: this
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