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PREFATORY NOTE TO THE AMERICAN EDITION.

Tue volume which we here present to the American Public is one which
we unhesitatingly believe will command the respeet and confidence of all who
may choose to avail themselves of the valuable information which it contains ;
and will also be approved by onr Medical Faculty.

The chief part of the volume is derived from a work by the celebrated
Kerra Imray, M. D.; which work has elicited flattering praise both in Great
Britain and in this country.

We have thought, however, that something more was desirable for general
readers ; and have therefore prefixed valuable articles upon Anatomy and
Physiology, upon Popular Surgery, Dietetics, and the Management of Sick
Rooms, in a form which we believe adapted to those not familiar with medical
phrases and terms. This part of the volume is compiled from the works of
eminent medical writers; and some articles in this same part. for the sake of
consecutive order, have been fransferred from Dr. Imray’s work.

It has been our special object, to adapt this volume to popular use in this
eountry ; we have, therefore, stricken from the original works from which the
compilation is made all words, phrases, and allusions appropriate to England
alone. Much matter which seemed unnecessary for the general reader has
been omitted ; original matter, however, has been introduced more appropriate
to this country. In very many instances the structure of the language has
been changed; sometimes because, in the original works, it was decidedly
incorrect, and sometimes merely for the sake of brevity and perspicuity.

These statements are made in justice to the authors from whose works we
have compiled this volume.

All paragraphs included in brackets have been furnished by medical
gentlemen in New-York.

Every one should have a general knowledge of Anatomy, Physiology,
Surgery, and Medicine ; a knowledge easily acquired, by the attentive
examination of such a work as we now offer. Many have lost their lives, or
have been rendered permanently wretched, and many have been erippled, for
lack of the knowledge to which we refer. Thousands of lives have been
annually sacrificed by the heedless treatment of men calling themselves
Physicians and Surgeons, who have known almost nothing of the modem
researches and discoveries in the science of medicine, or of the structure of the
human frame, or of the means of definitely ascertaining and correctly treating
diseases.
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We are confident that the following volume, if carefully studied, will
enable the reader to avoid the impostures of such men.

We make the following extract from Dr. Imray’s preface to his work.
** The object of the Cyclopedia of Popular Medicine is indicated on its title
page, to describe, in plain and simple terms, the causes, symptoms, and
treatment of disease. The whole science of medicine rests on these three
points ; we ascertain causes for the purpose of avoiding, symptoms for the
purpose of distinguishing, and treatment for the purpose of curing disease. In
a great many affections, and particularly in disorders which depend on
derangement of the functions of a part, common sense, aided by the rules
which are to be found in the present pages, will enable the reader to recognize
the symptoms, and select the proper treatment. Still I cannot sufficiently
impress on his mind the necessity of having at once recourse to medical assistance
whenever it can be obtained, in all serious cases of disease.” The Cyclopedia
of Popular Medicine is not intended to supersede the practice of medicine, by making
every man his own doctor, but to afford simple rules for the alleviation of disease
and the preservation of health, which may be had recourse to whenever
circumstances render it expedient or necessary. It is hoped that the rules
herein laid down are expressed in a manner to be intelligible to all persons
who have received any education. This has been the main object of the
author, and in this, he trusts, he has succeeded. In recommending any
particular line of treatment, the author has availed himself of the best medical
authorities, confirmed by his own experience, and the results of a long practice
both in the West Indies and different parts of Europe.”

With these few remarks, we submit this volume to the judgment of the
community,

New-Yorg, March, 1849,



DOSES OF MEDICINES.

Tue Doses of Medicines directed in this work, unless otherwise
particularly mentioned, are intended for grown-up persons of moderate
strength. The following table shows the proportions in which the
doses should be diminished during the earlier periods of life.

Suppose the dose for a person

of middle age to be .. ... . one, or one drachm, (60 grains.)
For one from 14 to 21 years,
wowill ber s i two-thirds, or two scruples, (40 grains.)
For one from 7 to 14 years .. one-half, or half a drachm, (30 grains.)
ek 4to 7 * .. one-third, or one scruple, (20 grains.)
“ of 4 years of age . one-fourth, or fifteen grains.
S = . one-sixth, or half a scruple, (10 grains.)
LB i L . one-eighth, or eight grains.
“ of 1 L . one-twelfth, or five grains.

A tea-spoonful (sixty drops) is considered equal to a drachm, and
a table-spoonful to half an ounce; but the propriety of accurately
weighing or measuring the doses of medicines must be obvious to
every one; every medicine chest should be furnished with a set of
apothecaries’ weights, a graduated measure for drops, (minims,) for
drachms, and for ounces.

The proportions of some medicines for children vary from those
mentioned above. For example, castor oil and ealomel; of which the
doses for a child two or three years old are about half those for an
adult.

One drop of laudanum is a full dose for an infant less than a
month old.—Ebp.
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MODERN DOMESTIC MEDICINE.

ANATOMY AND PHYSIOLOGY.

BRIEF VIEW OF THE HUMAN BODY.

Tuar we may understand for what purpose the human body is
made to consist of such a variety of parts; why it possesses such a
complication of nice and tender machinery ; and why there was not
a more simple, less delicate, and less expensive frame, it is ne-
cessary that we, in our imagination, make a man; in other words,
let us suppose that the mind or immaterial part is to be placed in
a corporeal fabrie, in order to hold intercourse with other material
beings by the intervention of the body ; and then consider what will
be wanted for its accommodation. In this inquiry we shall plainly
see the necessity, advantage and wonderful adaptation of most of the
parts which we actually find in the human body. And if we con-
sider that in order to answer some of the requisites, human wit and
invention would be very insufficient ; we need not be surprised if we
meet with some parts of the body whose use we cannot yet perceive,
and with some operations and functions which we eannot explain.
We can see that the whole bears the most striking tokens of ex-
celling wisdom and ingenuity ; but the imperfect senses and eapaecity
of man cannot reach every part of a machine, which nothing less
than the intelligence and power of the Supreme Being could con-
trive and execute.

First, then, the mind, the thinking, immaterial agent, must be
provided with a place of immediate residence, which shall have all
the requisites for the union of spirit and body: accordingly it is
provided with the brain, and is governor and superintendent of the
whole fabrie.



o} ANATOMY AND PHYSIOLOGY.

In the next place, as it is to hold a correspondence with all ma-
terial external beings, it must be supplied with organs fitted to
receive the different kinds of impressions which they will make.
In fact, we see that it is provided with the organs of sense, as we
call them ; the eye is adapted to light; the ear, to sound ; the nose,
to smell ; the mouth, to taste; and the skin, to touch.

Further, it must be furnished with organs of communication
between itself in the brain, and those organs of sense, to receive
information of all the impressions that are made upon them; and it
must also have organs between itself in the brain, and every other part
of the body, fitted to convey its commands, and to influence the
whole.  For these purposes the nerves are actually given. They are
soft white cords which rise from the brain, the immediate residence
of the mind, and disperse themselves in branches through all parts
of the body. They convey all the different kinds of sensations to the
mind in the brain; and likewise carry out thence all its com-
mands to the other parts of the body. They are intended to be
occasional monitors against all such impressions as might endanger
the well-being of the whole, or of any particular part; which vindi-
cates the Creator of all things, in having actually subjected us to
those many disagreeable and painful sensations to which we are
exposed from a thousand aceidents in life.

Moreover, the mind, in this corporeal system, must be endowed
with the power of moving from place to place; for the sake of
intercourse with a variety of objects; of escape, from such as are
disagreeable, dangerous, or hurtful; and for the pursuit of such as
are pleasant or useful. Accordingly it is furnished with limbs,
musecles, and tendons, the instruments of motion, which are found
in every part of the fabric where motion is necessary.

But to support ; to give firmness and shape to the fabrie; to keep
the softer parts in their proper places; to give fixed points for, and
the proper directions to, its motions, as well as to protect some of the
more important and tender organs from external injuries, there must
be some firm prop-work interwoven through the whole. And in fact,
for such work the bones are given.

This prop-work is not made with one rigid fabrie, for that would
prevent motion. Therefore there are a number of bones.

These pieces must all be firmly bound together, to prevent their
dislocation. And this end is perfectly answered by the ligaments,

The extremities of these bony pieces, where they move and rub
upon one another, must have smooth and slippery surfaces for easy
motion. This is most happily provided for, by the cartilages and
mucus of the joints.
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The spaces between these different organs must be filled up with
some soft and duetile matter, which shall keep them in their places,
unite them, and at the same time allow them to move a little upon
one another. These purposes are answered by the cellular membrane
or adipose (i. e. fatty) substance.

There must be an outward covering over the whole apparatus,
both to give it compactness, and to defend it from a thousand inju-
ries ; which in fact, are the very purposes of the skin and other in-
teguments. .

Lastly, the mind being formed for society and intercourse with
beings of its own kind, must be endued with powers of expres-
sing and communicating its thoughts by some sensible marks or
signs, which shall be both easy to itself, and admit of great varie-
ty. Accordingly it is provided with the organs and faculty of
speech, by which it ean throw out signs with amazing facility, and
vary them without end.

Thus we have built up an animal body which would seem to be
pretty complete ; but as it is the nature of matter to be altered and
worked upon by matter, so in a very little time such a living crea-
ture must be destroyed, if there is no provision for repairing the in-
juries which it must eommit upon itself, and those to which it
must be exposed from without. Therefore a treasure of blood is
actually provided in the heart and vascular system, full of nutritious
and healing particles, fluid enough to penetrate into the minutest
parts of the animal, impelled by the heart, and conveyed by the ar-
teries. It washes every part, builds up what was broken down, and
sweeps away the old and useless materials. Hence the necessity or
advantage of the heart and arterial system.

What more there is of the blood than enough to repair the pre-
sent damages of the machine, must not be lost, but should be re-
turned again to the heart ; and for this purpose the venous system
is provided. These requisites in the animal explain the ecirculation
of the blood.

The old materials which were become useless, and are swept off
by the current of blood, must be separated and thrown out of the
system. Therefore glands, the organs of secretion, are given for
straining whatever is redundant, vapid, or noxious, from the mass of
blood ; and when strained, they are thrown out by emunctories,
called organs of exeretion.

But as the machine is constantly in action, the reparation must
be carried on without intermission, and the strainers must always
be employed. Therefore there is actually a perpetual circulation of,
the blood, and the secretions are always going on.
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All this provision, however, would not be sufficient ; for that
store of blood would soon be consumed, and the fabric would
. break down, if there was not a provision made for fresh supplies.
These, we observe, are profusely scattered around her in the animal
and vegetable kingdoms; and hands, the fittest instruments that
could be contrived, are furnished for gathering them, and for pre-
paring them in a variety of ways for the mouth.

But these supplies, which we call food, must be considerably
changed ; they must be converted into blood. Therefore are pro-
vided teeth for eutting and bruising the food, and a stomach for
melting it down ; in short, all the organs subservient to digestion.
The finer parts of the aliments only ean be useful in the econ-
stitution. These must be taken up and conveyed into the blood,
and the dregs must be thrown off. With this view the intestinal
canal is provided. It separates the nutritious part, which we call
chyle, to be conveyed into the blood by the system of absorbent
vessels; and the coarser parts pass downwards to be ejected.

We have now got our animal not only furnished with what is
wanting for its immediate existence, but also with powers of protract-
ing that existence to an indefinite length of time. But its duration,
we may presume, must necessarily be limited ; for as it is nour-
ished, grows, and is raised up to its full strength and perfection ;
so it must in time, in common -with all material beings, begin to
decay, and then hurry on to final ruin. Hence we see the necessity
of a scheme for its renovation. Accordingly wise Providence, to
perpetuate, as well as to preserve his work, besides giving a strong
appetite for life and self-preservation, has made animals male and
ferale, to continue the propagation of the species to the end of time.

Thus we see, that by the very imperfect survey which human
reason is able to take of this subject, the animal man must necessarily
be complex in his corporeal system, and in its operations.

He must have one great and general system, the vascular,
branching through the whole for circulation; the nervous, with its
appendages the organs of sense, for every kind of feeling; and a
third, for the union and connection of all these parts.

Besides these primary and general systems, he requires others
which may be more local or confined ; one for strength, support, and
protection, the bony structure ; another for the requisite motions of
the parts among themselves, as well as for moving from place to
place, the musecular system ; another to prepare nourishment for the
daily recruit of the body, the digestive organs ; and one for the con-
tinuance of the species.

In taking this general survey of what would appear originally to
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‘be necessary for adapting an animal to the situations of life, we
observe, with great satisfaction, that man is accordingly made of
such systems, and for such purposes. He has them all ; and he has
nothing more, except the organs of respiration. Brpathmg it would
seem at first difficult to am‘:ruunt for ; we only know it from observa-
tion to be essential to life. Notwithstanding this, when we see all
the other parts of the body, and their functions, so well accommodated
for, and so wisely adapted to their several purposes, there can be no
doubt that respiration is so likewise ; accordingly the discoveries of
Dr. Priestly, and of later inquirers, have thrown light e this
function also, as will be shown in its proper place.

Of all the different systems in the human body, the use and
necessity are not more apparent than the wisdom and contrivance
which have been exerted in putting them all into the most compact
and convenient form; in disposing them so, that they shall receive,
helps from one another ; and that all or many of the parts shall not
only answer their principal end or purpose, but operate successfully
and usefully in a variety of secondary ways.

If we consider the whole animal structure in this light, and com-
pare it with any machine in which human art has exerted its
utmost skill ; (suppose the best contrived ship that ever was built;)
we shall be convineced beyond the possibility of doubt, that intelli-
gence and power have been exerted in its formation far surpassing
anything of which men can boast.

One superiority in the animal economy is peculiarly striking. In
machines of human contrivance there is no internal power, no prin-
ciple in the machine itself, by which it can alter and accommodate
itself to any injury which it may suffer, or remedy any mischief
which admits of repair. But in the animal body this is most
wonderfully provided for by the internal powers of the system ; many
of which are not more certain and obvious in their effects than they
are above all human comprehension as to the manner and means of
their operation. Thus a wound heals by a natural process; a broken
bone is made firm again by a deposit of new bony matter; a dead
part is separated and thrown off; noxious juices are driven out by
some of the emunctories; a redundancy is removed by some sponta-
neous bleeding ; a bleeding naturally stops of itself ; a great loss of
blood from any cause, is in some measure compensated by a contract-
ing power in the vascular system, which accommodates the capa-
city of the vessels, to the quantity contained. The stomach gives
information when the supplies have been exhausted ; gives intima-
tions, with great exactness, of the quantity and quality of what is
wanted in the present state of the machine; and in proportion as it
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meets with neglect rises in its demands, and urges its petition in a
louder tone, and with more forcible arguments.

For the protection of the animal amidst the fluctuations in the
heat of external bodies, a power of generating warmth has been
provided ; and to prevent its undue accumulation in a heated atmos-
phere, or its excessive loss in a cold one, the quantity carried away
is regulated with wonderful nicety to its wants; so that an equal
temperature is preserved in all the range of climates, from the
extreme point of habitable existence near the poles, to the intense
heat of the equatorial regions.

A farther excellence in the natural machine, and if possible still
more astonishing and more beyond all human comprehension than
that of which we have been speaking, is the capability individuals
possess of reproducing beings like themselves, which are again
endued with similar powers for producing others, and so of multiplying
the species without end.

These are powers which mock all human invention or imitation.
They are characteristics of the Divine Architect.

L

OF THE BONES.

BONE AN ORGANIZED SUBSTANCE.

The bones, constituting, as was before observed, the basis and
support of the body, are necessarily its most hard and solid parts;
appearing to superficial observation tobe merely inorganic compounds;
resisting for ages the test of time; and remaining impressive memo-
rials of the decay of past generations. Hence, some have been led to
think they were without organization, and consequently not liable,
like the soft parts of the body, to disease and death. But this erro-
neous opinion is refuted by minute dissection, which discovers the
internal structure of bones, traces their numerons vessels, and shows
‘them to be supplied with blood like the softer parts ; and also, that,
like these parts, they have their periods of growth and decay, and are
lialhle equally with them to internal diseases, and to derangement
from external injuries. -

If, for instance, the vessels of adult bone be injected with red
colored wax, and the earthy particles be dissolved by a mineral acid,
the bone will be reduced to a membraneous state, but a jelly-like
substance, full of vessels, will remain; and these vessels will now
appear as numerous as in the fleshy parts, a proof that they were
before concealed only by the earthy portion of the bone.

Before birth all the bones of the feetus are of a cartilaginous
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character. This cartilage is not, as was erroneously supposed,
hardened into bone ; but is absorbed and carried away by one set of
vessels, while another set is employed in depositing, in its room,
matter for forming the new bones. This process is effected in the
following manner.

The transparent vessels of the cartilage first begin to dilate to re-
ceive the red blood ; at this time an artery can be observed penetrating
towards the middle of the bone; this artery is soon accompanied
by others, all forming a sort of net-work, and conveying red blood ;
and now ossification may be said to have commenced. Gradually
the cartilage grows opaque and brittle, and will no longer bend. The
bony centre spreads according to the dimensions of the bone; and
may be known by its hard feel, when examined by a sharp instruo-
ment ; similar points of ossification are now found and in a like
manner, in other parts of the bone, till its whole body becomes opaque ;
and now the vessels, stretching from the centre towards the extremi-
ties, having penetrated the cartilages which separate the heads from
the body of the bone, enter these heads, when ossification commences
here also. From this mode of process it will be seen, that the heads
and body are at first distinet bones, formed separately and connected
only by cartilage, anl they are not united till the age of eighteen or
twenty years.

Thus the formation of bone is effected by the action of its blood
vessels, which may be seen entering in one great trunk into the body
of each bone, and spreading thence towards both extremities. It is
by this action all the parts of the body are evolved ; it forms the blood
as is seen in the case of the chick, which has no other way of receiv-
ing this fluid but by forming it within its own body; and from the
blood are all the solids construeted, by the same action of the vessels.
All animals have the power of assimilating their food, and with the
assistance of air, of converting it into blood ; and as by the action of
their larger vessels they can thus elaborate fresh supplies of red blood,
so the action of particular vessels is intended to prepare particular
parts. Thus some add to the solids to assist growth, others for sup-
plying the continual waste; while more are employed in eflecting
the different seeretions within the body, one of which is the forma-
tion of bone. In this manner then is ossification accomplished ; the
arteries of the transparent cartilage of the feetus, beginning at length
to receive the red blood, commence their deposition of earthy matter.
This at first appears in numerons specks, which spreading, afterwards
meet, and at last constitute perfect bone. But, while these arteries
are thus employed in depositing bone, there are other vessels, (called
absorbents, from the nature of their funetion) busily engaged in re-
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moving the cartilage, modelling the new bone into its proper form,
shaping out its cavities, and also hardening it into due consistence.

This organization of arteries to deposit bone, and of absorbents
to convey away the cartilage, which was necessary to its formation
and growth, is also essential to the life and health of the full formed
bone. Indeed, the latter depends on the regular deposition al_ld
reabsorption of the parts; for by varying the degree of action 1n
either of these operations, bone may be made to inflame and unlcerate
like the softer parts, or to become too brittle by an over secretion of
earth, or too soft from its excessive absorption. It is this earth which
constitutes the hardness, and, indeed, all the serviceable properties
of bone. It lies dead in the inorganic interstices of the mem-
brane, and is united with animal mucilage to give it consistence and
strength. -

That the bones, in common with the rest of our frames, undergo a
constant renovation of parts, is proved by the following experiment.
If madder be given to animals, then withheld for some time, and
afterward given again, in twenty-four hours after it had been first
aiven, all their bones will become tinged ; and in two or three days
the color becomes very deep. In a few days after the madder has
been discontinued, the red color disappears ; but on its being again
given to the animals, their bones become a second time tinged.
Further, the absorption of bones, is also proved by the disappearance
of a carious or dead bone, even before the skin is opened ; and by
the destruction of a bone, merely from the pressure of a tumor against
it ; in which cases the bone must have been taken up by the absorb-
ing vessels and conveyed away ; and lastly, this absorptionis placed
beyond all controversy, by the fatal disease called ““mollities ossiam ;"
(softening of the bones ;) which in a short time dissolves and carries
off, by an excessive action of the absorbents, the bony system ; dis-
charging the earthy matter by the kidneys, and gradually rendering
the bones soft, till they bend under the weight of the body and may
be cut with a knife.

But this vascular nature of bones not only sustains their health
by constantly removing and carrying off their wasted and unsound
particles, and furnishing them with new ones ; but also, by extend-
ing to them the circulation in common with the other parts of the
body, it enables those useful organs to repair their injuries by uniting
such as may be broken. And here we cannot help admiring the
beneficence as well as wisdom of the Creator, who thus kindly inter-
weaves, not only with the soft parts of the human machine, but also,
with its most hard and solid substances, the means of supplying their
waste and of repairing their injuries.
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If, for instance, a bone be fractured, its broken ends will unite in
the following manner ; first, the arteries discharge a thin mucus,
which afterwards thickens into a transparent jelly and becomes
vascular, by the elongation of vessels from the neighboring parts ;
these vessels soon begin to secrete the osseous matter, till the whole
jelly becomes one bony mass, and thus the fractured ends are com-
pletely united. That this desirable result may be the more cer-
tain, the formation of new bony matter is not confined to any one
part or to particular vessels in the bone ; but is generously bestowed
upon its entire system ; for not only will the vessels of the periostenm,
(the membrane covering and lining the bones) produce fresh osseous
matter ; but so also will those of the bone itself; as will likewise
the vessels of the marrow, which is contained within the cavity of
the bones. Thus, if by puncturing the bone of an animal we destroy
the marrow, the old bone decays, and a new one will be formed from
the periostenm ; and, should the creature soon afterwards die, and
the bone be inspected, it will be found to be a secretion from the
inner surface of the periostenm, bearing all the characteristies of true
bone, and containing within it the old bone, dead and black. But
if this experiment be reversed, and the periosteum only is destroyed,
preserving the nutritious vessels of the bone ; in this case the new
bony matter is formed by the medullary vessels, and the old bone
surrounding it, will become black and dead. Lastly, when the
knee-pan, where there are no medullary vessels, is fractured, the bro-
ken parts are united by the intervention of a callus, secreted from
the vessels of the bone itself.

Again, if a bone is injured by blows or other accidents, which
derange its economy and damage its structure, the cireulation soon
repairs the mischief in the following manner. First, inflammation
takes place, as in the soft parts of the body ; next, a swelling and
spongy looseness with a fulness of blood ensue; suppuration and
uleeration soon follow ; and finally, the diseased bone becomes eom-
pletely dead, and is discharged from the system.

Bones, besides arteries, veins, and absorbing vessels, have also,
like the soft parts, their nerves. These may be discovered entering
like small threads into the body of the bone, in company with its
nutritious vessels; and yet, notwithstanding we can trace the course
of some of these nerves, a bone appears to possess no sensibility.
Thus, rasping the periosteum, and even seraping it from the bone,
produces no pain. In amputation bones are cut without exciting
particular feeling. Even the application of the actunal cautery
formerly in use, was known to produce only a kind of heat along the
course of the bone, not unpleasant to the patient. Buf it must not
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be supposed from these facts that bones are wholly insensible, they
are in reality otherwise; but their sensibility being fitted to their
funetions, is so regulated as not fo appear under the generality of
those circumstances, which produce it in the soft parts of the body.
Hence the shocks from running, leaping, and other violent exercises,
cause no sensation in the bones; and which, if otherwise ordered,
must have subjected them to almost continued pain, from the nu-
erous blows and other accidents they encounter. The same wise
provision is extended to the cartilages, ligaments, and other parts
cﬂmﬁnsing the joints, and for the same reason ; namely, to prevent the
occurrence of pain on every uneasy motion or concussion which these
parts are liable to endure.

But though bones exhibit this inaptitude to sensibility, in their
healthy state, and on ordinary occasions; this is far from being the
case when they are diseased. Injuries will produce inflammation in
the bones as well as in the soft parts, and now their hidden sensibility
becomes roused, and even surpasses that of the latter, thongh exeited
from a like eondition. This is also the case with the cartilages, liga-
ments, and all the other parts in which sensibility appears dull
during health. Thus the wound of a joint is certainly less painfual
at first, but inflammation coming on, the sensibility of the injured
parts rises to an excruciating degree ; and no pains are felt to equal
those arising from bones and joints.

Thus it will be seen that ossification is a process of a truly
animal nature ; and that bone is a regularly organized substance,
whose form subsists from the first. Bone partakes by its vessels
of the general changes with all the other parts of the body ; the
absorbents removing the old wasted parts, while the arteries are
constantly depositing new ones; and thus it lives, grows, and is
enabled to repair its injuries. Ossification is at first rapid ; advances
slowly after birth; but is not completed in the human body till
the twentieth year; it is forwarded by health and strength of con-
stitution ; and is retarded by weakness and disease. In scrofula it
is imperfect ; and so children become rickety, the bones softening
and swelling at their heads, and bending under the weight of the
body.

The structure of bones, as may be seen by breaking those old and
decayed ones which are found in church-yards, consists of plates
made up of fibres, and those plates connected by other fibres; by
which formation a great number of interstices or cells are to® be

met with in the heads of the long bones, while their sides have a
more dense, and firm construction.
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THE PERIOETEUM.

The bones are covered with a membrane, called on that account
periostenm. It adheres closely to their surface, by small points,
which dive into the outward substance of the bones, so that it may
bear the pulling of the great tendons, which are fixed rather into the
periosteum than into the bone. It is also connected with the bones
by innumerable vessels, which are transmitted to them through the
medinm of this membrane. The periosteum is not itself vascular,
and appears to be merely condensed cellular membrane. If, however,
it be hurt by injuries, the outer layers of the bone die, because the
vessels which nourished and sustained their health, are now destroyed
or prevented from continuing their funection, by the injury of the
membrane through which they passed into the bone. But the inter-
nal layers will now set about repairing the mischief. These, being
fully nourished by the internal arteries, inflame, swell, become po-
rous and spongy, and form granulations. These granulations, push
off the mortified plate, and form themselves into new bone, which
supplies its place.

The uses of the periosteum appear to be, to nourish, by the vessels
which pass through it, the external layers of the bone; to afford
a convenient origin and insertion to several muscles and fendons
which are fixed into this membrane; and to prevent, by the loose-

ness of the external surface, friction, in the sliding of the muscles
over the bones.

THE MARROW.

The marrow is an oily secretion from the blood, and is lodged in
membraneous vesicles or cells, which fill up the larger and smaller
cavities within the bones. These minute bags are formed from the
membrane which lines the cells within the bones.

The precise use of the marrow is not yet ascertained ; but its
consistence varies in different periods of life. In infancy it is thin
and tinged with blood. It thickens as we advance in life.

The destruction of the marrow, as we before observed, produces
the death of the bone in which it is contained ; and from the same
cause, that injuries of the periosteum will be the means of destroy-
ing the external plates, namely the destruction of the vessels; for as
the periosteum is the medium by which the external vessels are con-
veyed to the bone, so the internal ones are conducted to its substance
by the membrane containing the marrow, and lining the inside of
the bone ; whence the marrow being destroyed, the channels for con-

veying nourishment are cut off, and the bone dies.
2
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LIGAMENTS.

‘The bones are conneeted to each other by ligaments, which are
strong, white, flexible substances, and but little elastic. They are'of
two kinds, the round or cord-like ligament, which grows from the
head of one bone, and is inserted into that of the other, tying the two
bones together ; and the capsular ligament, which encloses the whole
joint as in a purse or bag, and has numerous arteries opening upon
its internal surface, for the purpose of keeping it moist, and of dimin-

ishing friction.

CARTILAGES,

But the more effectually to preclude friction and coneussion, all the
bones forming moveable joints, have their ends covered with plates
of cartilage, which being of a solid, smooth, elastic nature, renders
all the motions of the joints easy and free from shocks in running,
jumping, &c.; and fo increase this effect, there are also moveable
cartilages interposed between the ends of the bones, in some of the
joints.

THE SYNOVYIA.

Besides the flnid which the eapsular ligament throws out, there
are small fringe-like bodies placed within the joints, for securing a
constant and copious supply of moisture. They secrete a singularly
glairy and slippery liquor called synovia, for lubricating the different
surfaces of the joint, and preventing frietion in the various motions
of the body. After the synovia has performed its office, it is re-
absorbed by the absorbent vessels, which arise by open extremities
from all the cavities of the body.

OF THE BKELETON OF THE HUMAN BODY.

The bones of an animal connected together, after the soft parts
have been removed, is called a skeleton ; and is said to be a natural
one when they are kept together, as in the living state, by their own
ligaments ; but artificial if they are joined with wire, or any other
substance, foreign to the animal.

The human skeleton we shall divide, for the purposes of deserip-
tion, into the head, the trunk, the superior and inferior extremities.

OF THE HEAD,

By the head is meant all that part which is placed above the first

bone of the neck. It therefore comprehends the bones of the skull
and those of the face.
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THE SKULL.

The skull or brain-case consists of eight bones, which form a
vanlted cavity for lodging and defending the brain ; this great cavity
1s proportioned to its contents, which is the cause of such variations
in its size in different persons; while its roundish figure is chiefly
owing to the equal pressure of the contained parts, as they grow and
increase, before the skull is entirely ossified ; and to the management
of the head during this period is to be attributed the difference of
shape observable in different nations. Hence from the use of the
turban, the head of a Turk assumes a round figure, greatly different
from that oblong shape, which characterizes those nations, with whom
the turban is not in use.

A more striking instance of the degree in which the human head
may be modelled by national eustoms, is found among the Caribbee
Indians, who by flattening the forehead in early infancy, produce
a hideous deformity of aspect.

Some of the Faquirs of India are well known for the cone-like
shape to which they mould their heads.

The bones of the skull are composed of two tables, and an infer-
mediate lattice-work, nearly of the same structure and use, as that of
the other bones. The outer table or plate is the thicker and stronger
of the two, being more immediately concerned in warding off’ injuries
of the head.

The eight bones of the skull are the frontal-bone, which forms the
whole fore-part of the skull; the two parietal-bones forming its upper
and middle part ; the two temporal-bones composing the lower part of
the sides; the occipital-bone making the whole hinder part, and
some of the base; the ethmoid-bone, placed in the fore-part of the
base of the skull ; and the sphenoid-bone in its middle.

SUTURES.

These bones are joined to each other by what anatomists call su-
tures, which are indented or dovetailed seams; their uses are not
well understood. Some have supposed that they were intended to
limit the extent of fractures in the skull ; others, that they enable
the dura mater, or membrane lining the inside of the head, to sus-
pend itself more firmly, by insinuating its fibres through those sutures,
and communicating with the membrane on the ontside. But these
opinions, with many others, are contested and admit of doubt ; and,
perhaps, it is more reasonable to believe that sutures are merely a
consequence of the mode in which the ossification of the skull takes
place, rather than a formation, designed for certain uses. We see
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the bones of the skull ossify from the centre towards their eircumfer-
ence, their fibres spreading and extending on every side, till at last
those different bones meet, and shooting in between each other, form
the suture or serrated line of union. Nature, in the formation of all
bones, hastens their ossification, by beginning the process in many
points, and she observes this law in healing a broken bone, as well
as in forming the skull. Had the process of ossification in the head
been confined to one point, it must necessarily have been slow and
imperfect, and the brain would have continued a long time exposed
to injuries from without. Instead of this, we find a distinet system
of ossification going forward at the same time in each of the bones
composing the skull, all spreading from their centres, and approach-
ing each other to make one whole, perfect, bony case for lodging the
brain. But it should be observed here, that this ossification is not
complete for a long time after birth ; the bones not having yet suffi-
ciently grown for their edges to meet. The imperfectly ossified state
of the skull appears to be better suited to the growing and inecreasing
condition of the brain during this period, than if its ossification had
been quite complete ; as in this case the flexibility of the skull must
be less, and its capacity not so easily enlarged by the increasing bulk
of the brain. One beneficial consequence results from the imperfect
ossification of the skull at birth, which is too important to omit, and
which, perhaps, was the principal aim nature had in view, in adopt-
ing this peculiar structure; namely, the opportunity it affords of
contracting the size of the head in child-birth. It is almost constant-
ly found that the bones overlap one another very considerably, and
lessen the head in both its diameters to a surprising degree.

BONES OF THE FACE.

The face is the irregular pile of bones composing the fore and
under part of the head. It constitutes the bony portion of some of the
organs of sense, affording sockets or orbits fo the eyes, an arch to the
nose, and a support to the palate; it also forms the basis of the
human physiognomy, and enters into the composition of the mouth.
Anatomists, in their deseription, commonly divide the face into the
upper and lower jaws.

It consists of six bones on each side ; of a thirteenth placed in the
middle, and having no fellow ; and of sixteen teeth. The thirteen
bones are, viz. the two nasal ; two ungular; two cheek-bones ; two
maxillary bones ; two palate bones ; two spongy bones of the nose :
and the single bone, called the vomer, and which divides the nose.

The two nasal bones form the root and arch of the nose.
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The two wungular bones, so called from their resembling the nail
of one’s finger, constitute the inner angle of each orbit. FEach of
these bones has a deep perpendicular canal for lodging a part of the
lachrymal sac and duet, by which the tears are conveyed into the
nose ; and it is this bone which is operated upon in the disease called
fistula lachrymalis, which is an obstruetion of the duet, by which the
tears, instead of flowing off by the nose, trickle over the face. The
operation is performed by piercing the bone with an instrument, which
opens an artificial communication with the nose, and the tears are
condueted through that channel.

The two cheek bones are the prominent square bones, which form
the upper part of the cheeks. They constitute a distinguishing
feature in the human countenance, as may be seen by comparing the
high cheek-bones of the Tartars, and other northern nations, with the
more regularly formed countenances of the people of southern
climates.

The two mazillary bones are the largest, and constitute the far
oreater part of the upper jaw. They form the most part of the nose,
a great portion of the roof of the mouth, and also a considerable share
of each orbit; at their lower edge they afford a base and sockets for
containing the sixteen upper teeth. Each of these bones has a large
hollow in its body, which is lined with a continuation of the membrane
of the nose. It is called the maxillary sinus, has a small opening
into the nostrils, and is supposed to be intended for raising and making
the voice more perfect, by creating a reverberation of the sounds.
Sometimes collections of matter form in this sinus, attended with
areat pain, inflammation, and swelling of the cheek, and even distor-
tion of the face ; in this case the matter is discharged by pulling out
the second or third of the grinding teeth, and introducing a sharp
stillet by the socket of the drawn tooth, then perforating the bony
partition, which is here generally very thin, into the sinus.

The palate-bones are placed at the back part of the palate or roof
of the mouth, and are continued up the back part of the nostrils, to
the orbits ; forming part of the palate, nostrils and orbits.

The spongy bones are four in number, two in each nostril; they
are so named from their porons texture, being rolled into serolls, and
their thin laminz of bone are pierced by many holes, which renders
them very light. They are covered with the membrane of the nose,
which lines universally all the cavities of this organ. The points of
the lower of these bones form those projeetions which may be felt by
the finger, and from the improper practice of picking the nose, very
often serious eonsequences arise ; for in many instances polypi of the
spongy bones which are fleshy excrescences, and which can be traced
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to injuries of this kind, grow so as to extend down the throat, and
cause suflocation and death.

The vomer, so called from its supposed resemblance to a plough-
share, is a thin flat bone ; constituting the thirteenth and lasilz !:urne
of the upper face. It forms the lower and back parts of the _dmslnn
of the nose. Its upper edge is united to the base of the sphenoid-bone,
and to the nasal-plate of the ethmoid. Its anterior edge has a long
furrow for receiving the middle cartilage of the nose; and its lower
edge is joined to the maxillary and palate bones. This bone divides
the nostrils from each other, and like the spongy bones enlarges the
organ of smelling by affording greater space for the expansion of the
membrane of the nose.

THE LOWER JAW.

The lower jaw consists of only one moveable bone and sixteen
teeth. It is nearly of the form of a crescent, or half moon, terminating
the outline of the lower part of the face, forming the under part of the
mouth, and serving as a frame for holding and working the lower
teeth. The fore-part of this bone is termed the chin, from this its
sides extend back to what are called the angles of the lower-jaw.
Here its base ends, and the bone bends upwards at right angles, to be
articulated with the head. From these rising branches shoot out two
processes or bony projections on each side; the first is called the
coronoid, or horn-like process, and is intended for the convenient
insertion of the temporal muscle, the lower end of this muscle being
fixed into the whole of that process ; and being placed at a distance
before the articulation of the jaw, gives the muscle great power in
moving it. The other is the articulating process; it lies behind the
. former, is of an oblong shape, and set across the branch of the jaw,
These articulating extremities are received into two large cavities,
hollowed out in each temporal bone near the ear, and are connected
to these bones, by means of capsular lizaments, which extend from
one bone to the other, and enclose the joint as in a bag. Not only
the surfaces of the bones composing these joints are covered with
cartilage, to prevent friction, but, to render their large and numerons
motions more secure and easy, a moveable plate of cartilage is inter-
posed, which plays between the articulating surfaces, and thus
facilitates their motions. It is thin in its centre and thickens towards
its circumference, by which contrivance the hollow of the joint is
deepened, and the hazard of dislocation is lessened. Such moveable
cartilages are generally placed in joints where frequent and rapid
motion is required.

The sockets of the teeth in the lower-jaw are similar to those of
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the upper, but their number and size in both are various, Hecause of
the different numbers, as well of the teeth themselves, as of their
roots. As the body grows, the jaw-bone slowly inecreases in length,
and teeth are added in proportion, till the jaws acquire their full size,
when the sockets are completely filled, the lips are extended, and the
mouth is said to be formed. But, in the decline of life, when the
teeth fall out, the sockets are reabsorbed and carried away, as if they
had never been ; then the chin projects, the cheeks become hollow, and
the lips fall in, the sure marks of old age.

Fractures of the lower-jaw are more or less transverse, and are
known by the falling down of one part of the bone. They happen
from blows or falls, but never by pulling teeth, the sockets of the
teeth which alone are broken in their extraction, bearing but a small
proportion to the rest of the jaw ; and even in children this eannot
happen, forin them the teeth have no roots, nor any hold or dangerous
power over the jaw.

OF THE TEETH.

The teeth of an adult are generally in number sixteen above, and
as many below, though some people have more ; others, fewer. The
part appearing without the socket, is called the base or body, and
those parts within, the roots or fangs. These roots become generally
smaller towards the end farthest from the base ; and are nearly coni-
cal, by which the surface of their sides lessens the pressure made by
their bases, and prevents the soft parts, at the small points of the
sockets, being hurt by such pressure. Each tooth is composed of its
enamel, (an extremely hard substance covering the outer surface of
the tooth) and an internal bony substance. The enamel has no cavity
or place for marrow, and is so extremely hard, that saws or files can
with difliculty make an impression upon it. It is thickest upon the
base, and becomes thinner towards the extremities of the roots. Its
fibres are all perpendicular to the internal substance, and are straight
on the base, but at the sides are arched with a convex part towards
the roots, which enables the teeth to resist the compression of any
hard body between the jaws, with less danger of breaking these fibres,
than if they had been situated transversely. The spongy sockets in
which the teeth are placed, likewise serve better to prevent such an
injury, than a more solid base would have done. The internal bony
part of the teeth is of the nature of other bones ; like them if is sup-
piied with blood-vessels and nerves, and like them it is subject to the
disorders of other vaseular parts. Hence, when the enamel breaks or
falls off, and the internal part becomes exposed to the air, it soon cor-
rupts, and a earious tooth is produced, perfectly hollow within, and
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having only a small hole externally. The vessels and nerves enter by
a small opening placed a little to the side of each root, and thence
descend to be lodged in canals formed in the middle of the teeth; here
they are employed in replacing the waste constantly made by the fric-
tion they undergo in mastication.

The teeth are commonly divided into three classes, viz: the inci-
sores, canini, and grinders or molares. The incisores, so called from
their use in cutting the food, are the four teeth in the fore-part of
each jaw. The canini derive their name from their resemblance to a
dog’s tusks. They are the longest of all the teeth, are placed one on
each side of the incisores, so that there are two canini in each jaw,
which seem to be intended principally, not for dividing or grinding
like the other teeth, but for laying hold of substances. The grinders,
of which there are ten in each jaw, are so named, because from their
shape and size they are fitted for grinding the food. Each of the in-
cisores and canini is furnished only with one fang ; but in the molares
of the under jaw, we constantly find two fangs, and in those of the
upper jaw, three fangs.

This strueture and arrangement of all the teeth displays a wonder-
ful degree of art. To understand it properly, it will be necessary to
consider the under jaw as a kind of lever, with its fixed points at its
articulations with the skull; that this lever is worked by its musecles;
and that the aliment constitutes the object of resistance to its
elevation. Thus it will be seen, that the grinders, from being placed
nearest the centre of motion, and from their uneven surfaces, are fitted
for the purpose of grinding food; while the canini and incisores, being
placed farther from this point, from the sharpness of their edges, which
overlap each other as the blades of scissors do, are particularly adapted
to cut and tear the food.

There are examples of children who have come into the world with
two, three, and even four teeth ; but these examples are very rare ;
and it is seldom before the seventh, eighth, or ninth month after birth,
that the incisores, which are the first formed, begin to pass through
the gum. The symptoms of dentition, however, in consequence of
irritation from the feeth, frequently take place in the fourth or fifth
month. About the twentieth or twenty-fourth month the canini and
two grinders make their appearance. The symptoms are more or less
alarming, in proportion to the resistance whieh the gum aflords to the
teeth, and according to the number of teeth, which may chanece to seek
a passage at the same time. Were they all to appear at onee, chil-
dren would fall vietims to the pain and excessive irritation ; but
nature has so very wisely disposed them, that they usually appear one
after the other, with some distance of time between each. The first
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incisor that appears is generally in the lower jaw, and is followed by
one in the upper jaw. Sometimes the canini, but more commonly
one of the grinders, begin to pass through the gum first. These
twenty teeth, viz. eight incisores, four canini, and eight grinders,
are called temporary or milk teeth, because they are all shed
between the age of seven and fourteen, and are sncceeded by what
are called the permanent or adult teeth ; and which are of a firmer
texture, and have longer fangs. These adult teeth being placed in a
distinet set of sockets, and the upper sockets being gradually removed
as the under ones increase in size, at length the temporary, or upper
teeth, having no longer any support, fall out. To these twenty teeth,
which succeed the temporary ones, twelve others are afterwards
added, viz. three grinders in each side, in both jaws; and in order to
malke room for this addition, we find that the jaws gradually lengthen
in proportion to the growth of the teeth; so that with twenty teeth
they seem to be as completely filled, as they are afterwards with
thirty-two. This is the reason why the face is rounder and flatter in
children than in adults. In extreme age the teeth drop out, their
sockets are removed also, and the face again shortens.

With regard to the formation of the teeth, we may observe, that
in a feetus of four months the alveolar process appears only as a shal-
low longitudinal groove, divided by minute ridges into a number of
intermediate depressions; in each of which we find a small pulpy
substance, surrounded by a vascular membrane.  This pulp gradually
ossifies, and its lower part is lengthened out to constitute the fang.
When the bony part of the tooth is formed, its surface begins to be in-
crusted with the enamel. The rudiments of some of the adult teeth
begin to be formed at a very early period, for the pulp of one of the
incisores may generally be perceived in a fretus of eight months, and
the ossification commenees soon after birth.

THE BONE OF THE TONGUE.

There is a small bone, nearly of the figure of the lower-jaw bone,
and which though not classed with those of the head or trunk, yet as
being situated near to the head, we shall deseribe before we come to
those of the trunk. This bone corresponds in place with the chin,
below which, about an inch, it may be felt, the uppermost of the hard
points in the fore part of the throat ; where being placed horizontally,
it lies immediately between the root of the tongue and the upper part
of the wind-pipe, and carries upon it a valvular cartilage, for shutting
the passage and preventing any thing getting down this tube ; while
its legs extend along the sides of the throat, keeping the openings of
the wind-pipe and gullet extended, as we would keep a bag extended
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by two fingers, This-bone is the centre of the motions of the tongue,
for it is the origin of those muscles which compose chiefly the bulk of
the tongue ; of the motions of the wind-pipe, for it forms at once the
top of the wind-pipe and the root of the tongue, and joins them both
together ; of the motions of the gullet, for its legs surround the upper
part of the gullet, and join it to the wind-pipe; and it also forms the
centre for all the motions of the throat in general ; for muscles come
down from the chin to this bone, to move the whole throat upwards ;
others ascend from the breast, to move it downwards ; while different
muscles come from the sides to move the throat backwards. This
bone is called the os hyoides.

OF THE TRUNK OF THE HUMAN BODY.

The Trunk of the Human Body Comprises the Spine, the Pelvis, and the Thoraz, or
Chest,

THE SPINE.

The spine or back-bone is that long chain of bones which extends
from the skull to the end of the loins. It consists of twenty-four dis-
tinet bones named vertebree, from the Latin word verfere to turn ; be-
cause they perform at certain points the chief turnings and bendings
of the body. They also form a tube or canal along the whole length
of the spine, for lodging and defending from harm the spinal marrow ;
and they support the whole weight of the trunk, head, and arms,
without suffering under the longest fatigue, or the greatest load
which the limbs can bear. Hardly any thing can be more beautiful
or surprising than this mechanism of the spine, where nature has
established the most opposite and inconsistent funections in one set
of bones ; for their motions are so free as to turn continually, yet
so strong as to support the whole weight of the body ; and so flexible
as to bend quickly in all directions, yet so steady within as to contain
and defend a material and very delicate part of the nervons system.

The vertebrae are divided into those of the neck, back, and loins,
and the number of pieces corresponds with the length of these divi-
sions. The vertebre of the neck are seven in number ; their form is
simple, they being almost like rings, their processes scarcely project ;
they are very loose and free; and their motions are the widest and
easiest of all the spine. The twelve immediately below these are
the vertebree of the back ; they are larger and stronger than the
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former, and their processes project obliguely downwards, so as to be
laid over each other ; hence one bone is fastened to the other, which,
together with their connection with the ribs, renders this the steadiest
part of the spine, and allows it only a very limited motion. The
vertebra of the loins are the next and the last; they are five in
number ; they bear the whole weight of the body, and perform the
chief motions of the trunk, and with this view, nature has made
them the largest and strongest of the entire vertebre, and given them
a wide and free arrangement of their processes.

The form of each vertebra is particularly caleulated for producing
the different uses of the spine, and displays at once the astonishing
designs and execution of the Supreme Architect. The spine is
intended as a support to the trunk, head, and arms; for this purpose
each vertebra is composed of a main part, called its body, which is
a thick, spongy, and therefore light bony substance, convex before,
concave at the back part, and almost horizontal upon its upper and
under sides, when it is joined to similar bodies of the other vertebree.
All these bodies are connected together, like the sections of a large
cane, and constitute a bony pillar for sustaining the upper parts of
the body. But, besides support, these parts require motion; hence,
this pillar is furnished with all the means of producing it. First, then
we see it divided into many pieces; having a perfectly elastic substance
interposed between every two bodies, and which by easily yielding
to whatever side we bend, and afterwards, by a powerful rebounding
returning to its place in a moment, takes off pressure from the
delicate nervous column, and thus preserves it from injury in the
violent and sudden motions of the body. During the day this elastie
substance is continually yielding to the pressure, so that we are an
inch taller in the morning than at night ; we are shorter in old age
than youth; and the aged spine is bent forwards, owing to the
yielding of this part.

Next, we observe projections standing out from the back-part of
the spine for different purposes. The first are the articulating
processes, of which the body of each vertebra furnishes four. They
grow out obliquely, two from the upper and two more from the under
part of each body, and incline towards those of the other vertebre,
till they meet to be articulated ; when they serve the double purpose
of fastening together, and securing, in conjunction with the interverte-
bral substances, the different pieces of the spine ; and also, by affording
so many moveable joints, of assisting in its motions.

From between these superior and inferior articulating processes,
the body of each vertebra sends out two arms, which meeting behind
form an arch or canal for the spinal marrow; and from the middle
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of that arch, and opposite to the body, another process, called the
spinous projects. These processes have their direction backwards, and
from the sharpness of their points, which form the ridge of the back,
give the name of spine to the whole column. They are intended to
serve as so many handles and levers for moving the spine; their size
enabling the muscles to take a firm hold, while their length gives
those muscles a powerful force in extending and raising the spine.
But, beside these, there are other processes, which, from their diree-
tion, are called transverse processes, because they stand ouf at right
angles, or transversely, from the body of the bone. They grow out
from the sides of the arms or branches which form the arch for the
spinal marrow, and are two in number to each vertebra. They also
serve as levers, and long and powerful ones, in moving and turning
the spine. '

Thus we see that each vertebra consists of a body and seven
processes ; but it must be understood, that this is not the case with
all the vertebrse. As we observed before, the vertebrae of the neck
are very indistinetly marked, and the first two materially differ from
the general character, for the purpose of adopting a most beautiful
piece of mechanism,

The first vertebra of the neck is named atlas, from the globe of
the head being immediately placed upon it. Its processes are scarcely
distinguishable ; it has no body ; and is simply a ring, throngh which
the spinal marrow passes from the great hole of the skull into the
rest of the tube, formed for its reception. The atlas is articulated at
two points, one on each side, with the occipital bone of the skull, and
these joints being strictly hinge-like, enable the head to move
backwards and forwards, but allow it no motion to either side. This
motion, called the rotatory, is performed by means of a tooth-like
process, which rises from the upper part of the body of the second
vertebra of the neck, and which forms the chief characteristic of that
bone. This process is about an inch in height, resembling in some
degree the little finger; stands perpendicularly upwards, passing
through the ring of the atlas, and serves as an axis, on which this
bone, and with if the head may perform all the rotatory motions. It
is confined by ligaments, one of which connects its front with the
edge of the oceipital hole, and the other, extending from one side of
the atlas to the other, embraces the footh-like process, and prevents
its injuring the spinal marrow. When this ligament is burst by
violence (as has happened) the tooth-like process breaks loose, and
pressing upon the spinal marrow, the person dies,

AI‘I the vertebree conjoined, make a large canal of a triancular or
ronndish form, for lodging the spinal marrow, and which, as it descends,
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gives off its nerves to the neck, arms, and legs ; and the whole course
of this canal is rendered safe and smooth by living membranes, which
serve the double purpose of conneeting the different bones together,
and of affording a soft and easy sheath to the marrow.

Thus we see that a vertebra consists of different parts, all admira-
bly suited to produce their various purposes. Its body helps to form
the pillar for sustaining the upper parts of the frame. The interver-
tebral cartilages, which are placed between the different bodies, being
of a highly elastic nature, admit motion and prevent concussion ;
while the numerous processes, which grow out from the bone behind,
act as so many handles and levers, by which the muscles move and
work the spine ; and also serve to form the tube or canal for con-
taining the spinal marrow.

O0F THE PELVIS.

To give a steady bearing to the trunk, and to connect it with the
lower extremities, by a sure and firm joining, the pelvis is interposed.
It is a cirele of large and firm bones, standmﬂ' as an arch betwixt the
lower extremities and the trunk. Its arch is wide and strong, so as
to give a firm bearing to the body. Its individual bones are large,
so as to give a deep and sure socket for the implantation of the thigh-
bone. Its motions are free and large, bearing the trunk above, and
rolling upon the thigh-bones below ; and it is so truly the centre of
all the great motions of the body, that when we believe the motion to
be in the higher parts of the spine, it is either the last vertebra of the
loins bending upon the top of the pelvis, or the pelvis itself rolling
upon the heads of the thigh-bones.

The pelvis, is constructed, in the adult, of four large bones, viz.
of the os saecrum behind, the ossa innominata on either side and before,
and the os coceygis below.

The os sacrum or hinder bone is the base, on which the spine, and
consequently the whole body, rests, its upper surface being articula-
ted with the under one of the last vertebra of the loins. It is of an
irregular triangular shape, broad above for supporting the trunk;
narrow below ; convex behind ; and concave before; it guards the
_nerves proceeding from the end of the spinal marrow, and also forms
the back part of the pelvis. Within this bone, there is a triangular
cavity, which is a continuation of the canal of the spine. Here the
spinal marrow ends, and branching into a great many thread-like
nerves, has the form of a horse- tall and 1s thc*rc‘f‘ore named cauda
equina. These nerves afterwards go out by five great holes, which
are on the fore-part of the bone, to he distributed to different parts.

The os coeccygis is a continuation of, or rather an appendage to,
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the sacrum ; it consists of four bones in the middle age, each bone
becoming smaller, as it descends, till the last ends almost in a point,
and by bending inwards serves to contract the lower opening of the
pelvis, so as to support effectually the viscera within. These two
bones, the sacrum and coceygis, are described by most anatomists as
parts of the spine, and certainly not without reason. They are a
continuation of that chain of bones, and perform some of their fune-
tions ; supporting, like them, the weight of the body, lodging the
spinal marrow, and transmitting some of its nerves ; but as they are
precluded motion, and are closely locked in between the other bones of
the pelvis, so as to constitute a principal share of this basin, at its
hinder part, we think it adviseable to class them as bones of the pelvis
in the deseription.

The sides and fore-part of the pelvis, as we before observed, are
composed of two bones, which correspond in size and figure with each
other, but, being of a most irregular shape, are called the ossa inno-
minata, or nameless bones. In children each of these bones consists
of three separate pieces, which afterwards, when greater strength is
acquired, and ossification is become more perfect, are so firmly united
as to form but one bone ; still these bones continue to be desecribed
as though each consisted of three pieces.

The os ilium, or haunch-bone, is the highest, constituting each
upper side of the pelvis, and has its posterior edge firmly and im-
moveably articulated to that of the os sacrum. It forms the flank,
and is the largest division of the os innominatum,

The os ischinm, or hip-bone, lies perpendicularly under the former,
and is the lowest point of the pelvis, upon which we sit.

The os pubis, or share-bone, is the last and smallest piece of the
three, forming the fore-part of the pelvis, and completing its brim.

Each os innominatum has a cup-like hollow for the head of the
thigh-bone to move in. It is formed at that part where the three
original pieces, which we have described, meet, to form one bone,
and is called the acetabulum, from its resemblance to a measure
which the ancients used for vinegar,

The pelvis is intended for many great purposes in the human
frame ; first, it is the base for supporting the superior parts of the
body ; next, it is so construected as to receive into its sockets, and to
roll upon the heads of the thigh bones, by which means it conneets
the ]fnver Exjcrﬂmxtlﬁs with the upper parts of the frame, without pre-
cluding motion; and, lastly, bi_‘f forming a kind of basin at the lower
end l.:lf the trunk 1:.-1' th.e body, it helps to sustain its viscera ; while its
f'“tﬂd”_ surfaces, its ridges, _&1}'1 PTQi*3_*’5tiﬂﬁ points, serve as so many
convenient places for the origin and insertion of numerous muscles,
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which, having one of their extremities fixed into the pelvis, as into a
kind of circular basis, perform, by means of it, with the advantage
of a lever, some of the motions of the trunk, and many of those of
the lower limbs. The male pelvis differs from the female, in being
much thicker, and more rough, and its cavity being less.

OF THE THORAX.

The thorax or chest is that large cavity reaching from the neck
to the lower end of the breast-bone before, but extending further
downwards at the back, and including all that space which lies be-
tween the opposite ribs. It is intended to afford a secure and com-
modious residence for the heart, lungs, &ec., and is formed, behind,
by the twelve dorsal vertebre of the spine ; at the sides, by the ribs ;
and by the breast-bone, before,

THE RIBS.

The ribs form the sides of the chest, covering and defending the
heart and lungs. They also assist in breathing, being joined to the
spine by regular hinges which allow of short motions, and te the
breast-bone by cartilages, which yield to the motion of the ribs, and
return again by means of their elastic nature, when the muscles cease
to act. 'They are generally twelve in number on each side, thongh
frequently eleven or thirteen have been found. Those whose carti-
lages are separately inserted into the breast-bone are called the true
ribs, and are seven in number, while the five lower ones, whose car-
tilages do not reach that bone, but run into each other, and are joined
to it by a common cartilage, are designated by the name of false
ribs. The lower edge of each rib is furrowed along its internal side
for the safe passage of the vessels and nerves between the ribs; and,
to the ridge, at each side of this canal, are fixed the double rows of
muscles, which lie between the ribs.

THE STERNUM.

The sternum, or breast-bone, is commonly composed of three
bones, joined together by cartilages. It extends from the upper to
the lower part of the breast anteriorily, and has the ends of the ribs
and collar bones articulated with it, by which the cavity of the chest
is completed, as far at least as the bones are concerned.

This bone, the ribs, and indeed all the chest, stand so much ex-
posed, that did we not guard them with the hands, fractures must be
very frequent; but, when they are broken and beaten in, they hurt
the heart or lungs, and not unfrequently the most dreadful conse-
quences ensue. Often, by a wheel passing over the body, the breast-



32 ANATOMY AND PHYSIOLOGY.

which 1s

bone is broken; its pieces press inward upon the. heart,
slow and

sometimes burst; but more commonly the patient dies a
painful death; for the inflammation, wh ich begins in the place of the
wound is extended to the lungs, and propagated still onwards to the
heart ; which, being once inflamed, brings on anxiety, oppression,
faintings and palpitations ; then anxious breathing, quick and inter-
rapted pulse, still more frequent faintings, and lastly death. But
the ribs, covering more properly the lungs, do not always produce
death by their fractures, for the wound by the point of a rib is no
deeper than just to puncture the lungs; yet through this small
wound on their surface, the lungs breathe out their air into the cavity
of the chest, and at last it escapes under the cellular substance of the
skin, when the man becomes exceedingly inflated, his breathing
more and more interrupted, and, if not assisted, he must die.
Having now described the bones which form the trunk of the
body, we next come to those of the the limbs, and first to the bones

composing the upper limbs.

THE SUPERIOR EXTREMITIES.

Bach Superior Extremity consists of the Shoulder, Arm, Fore-arm, and Hand.

THE SHOULDER.

The shoulder includes two bones, the clavicle and scapula. The
elavicle or collar-bone is placed at the root of the neck, and at the
upper part of the breast. It lies almost horizontally, and extends
across from the tip of the shoulder to the upper part of the breast-
bone. Its figure is long, round, and curved like an italic S, and
serves the shoulder as a kind of arch, supporting and preventing it
from falling in and forwards upon the breast, by which the motions
of the arms would be confined, and the chest made narrow, which
must be the case, were these bones wanting. The collar-bones also
make the hands strong antagonists to each other, which otherwise
they could not be.

The scapula, or shoulder-blade, is the other bone of the shoulder.
It is a broad, flat, triangular bone placed upon the outside of the ribs,
and serving as a base to the whole superior limb. Its under side is
somewhat concave, to match the convexity of ribs, yet it is not
in immediate contact with them, but is separated from them by
several layers of muscular flesh; so that this bone may glide upon
the trunk, and increase the motion of the limb which is suspended
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from it. For this reason the scapula is not jointed with any bone of
the trunk, or connected to it by ligament, as such connections must
impede the freedom. of its motions ; but it is securely held to the
trunk by those very musecles which perform its movements. The
arm-bone is jointed with the scapula, at one of its angles; this angle
terminates in a flat surface, not more than an inch in diameter, for
receiving the head of that bone; and, as it is very shallow, dislocations
of the shoulder are more frequent than of any other joint. A high
ridge called the spine, rises from the back or external surface of the
scapula, and traversing its whole length, runs forward to terminate
in that high point or promontory which forms the tip of the shoulder
and overhangs and defends the joint. This projecting point of the
scapula is called the acromion process; it almost makes a part of the
shoulder joint, preventing dislocation upwards; and is the part which
is jointed with the collar-bone. There is also another process which
stands out from this angle of the scapula, and is intended to secure
the joint, and prevent dislocation likewise. It is a thick, short, but
crooked process, and is adapted to defend the joint at its inner side.
But the principal strength of this union of the joints arises from the
muscles, which, passing from the shoulder-blade over the joint, are
inserted into the arm-bone close to its head. These muscles in their
passage, closély embrace the head of the arm-bone, adhere to the
capsular licament which encloses the joint; and, by spreading them-
selves over it, thicken and increase its strength. They also by
their contraction hold the arm-bone in its place.

The shoulder-blade, as we before observed, is not fixed, but moves
upon the trunk ; it therefore serves as a moveable intermediate base
to the whole arm which hangs from it. For this purpose it is firmly
held to the trunk by numerous and strong muscles, which can move
it in various directions, and, by a quick sucecession of these movements,
can carry its whole body in a circle, by which greater scope is given
to the motions of the arm. This bone also serves to cover and defend

the back-part of the chest.

THE ARM.

The arm is commonly divided, in the deseription, into two parts,
which are joined with each other at the elbow. The upper part, or
os humeri, refains the name of arm, properly so called, and the lower
part is usunally termed the fore-arm.

The arm, then, is that division extending from the shoulder to
the elbow. It has only one bone, which is long, round, and nearly

straight, and which is united at the shoulder by its round head being
3
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received into the hollow of the shoulder-blade, and connected thereto
by ligaments, which enclose the whole joint as in a bag. But that
this joint may have the freest motion, the hollow for receiving the
arm-bone is extremely shallow, so that its round head micht easily
turn in all directions : and the connecting ligaments, for the same
reason, are longer than in other joints. Then, as in all other
moveable unions of the joints, not only is the head of the arm-bone
tipped with cartilage, but the surface of the eavity into which 1t 1s
received is also lined with the same substance, for the purpose of pre-
venting concussion and friction ; and the more effectually to preclude
the latter, an oily fluid is constantly moistening the whole internal
surfaces of the joint, and is supplied from the inner side of the capsu-
lar ligament, and also from soft, spongy substances, which are placed
within the joint. The lower end of the arm-bone is connected with
those of the fore-arm, at the elbow, carrying them with it in all its
motions, and serving as a base on which they perform their peculiar
movements,

THE FORE-ARM.

The fore-arm is composed of two bones, viz. the ulna and the
radins. The unlna is the longer of the two bones, and is extended
from the wrist on the side of the little finger to the point of the elbow,
where it assumes a hook-like form ; the concave side of which being
fitted to the pulley-like surface of the lower end of the arm-bone,
produces the motions of flexion and extension, so that the fore-arm
may be bent to a very acute angle, or extended to almost a straicht
line with the arm. 2

The radius is the second hone of the fore-arm. It is but partially
articulated (1. e. jointed, or joined) with the end of the arm-hone, and
has its position reversed with that of the ulna : for the ulna, belonging
principally to the elbow, has its greater end upwards ; the rariius:
principally belonging to the wrist, has its greater end downwards ; and
while the ulna only bends the arm, the radins carries the wrist with
a rotatory motion, and for this purpose it is so artieulated with the
ulna at the ends, (the only points where these bones meet) that it
turns upon it in half circles. The two bones are connected tosether
along their whole length by a strong ligament, which extundsn from
one to the other, filling up the vacant space between them, and ren-
dering their position the more secure. The radius is hollowed at ts
lower end for receiving the bones of the wrist in articulation, but the
ulna does not reach quite so far as to come in contact w;th those
bones.
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THE HAND.

The hand comprehends all from the joint of the wrist to the ends
of the fingers. Its back-part is convex for greater firmness and
strength ; and it is concave before for containing more conveniently
such bodies as we take hold of.

Anatomists generally divide the hand into the ecarpus, or wrist-
bones ; the metacarpus, or bones that stand upon the wrist, and serve
as a basis to the fingers; and the fingers, consisting, each one, of its
three joints.

The carpus, or wrist, 1s composed of eight small bones, disposed
in two rows. Those of the upper row form an oblong head, to be
articulated with the cavity of the radius of the fore-arm, so as to
allow motion on all sides; and, by a quick succession of these
motions, the hand may be moved in a circle. The lower row is
articulated with the bones of the metacarpus, to which they serve
as a solid foundation or centre. These small bones are firmly tied
to each other by strong ligaments. There are two in particular
which deserve notice ; one is situated on the external, and the other
on the internal, side of the wrist, and both not only help to strengthen
the parts on which they lie; but also confine, and serve as smooth
lubricated sheaths to the tendons which pass under them.

The metacarpus consists of four long round bones for sustaining
the fingers. They are founded upon the wrist bones ; but, departing
from them as from a centre, in somewhat of a radiated form, they
allow the fingers a freer play. These bones are connected to each
other by plain surfaces, and are tied at their lower ends by ligaments,
which prevent their being drawn asunder. Consequently they have
not a large motion,

THE THUMES AND FINGERS.

The thumb and four fingers are each composed of three bones.
The thumb is placed obliquely with respect to the fingers, and its
bones are thicker and stronger than those of the former; which is
necessary, as the thumb is intended to counteract all the fingers.
All the bones of the fingers are placed in three rows, called phalanges.
The first phalanx is articulated with the bones of the metacarpus,
and consists of the largest bones; the second stands out from the
first ; and the last grows ouf from the second and completes the
fingers. These different bones composing the fingers are all regularly
jointed with each other, and in such manner as to allow not only a
hingelike but also a rotatory motion.
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THE INFERIOR EXTREMITIES.

Each of the Lower Extremities comprises the Thigh, the Leg, and the Foot, and has a great
analogy in the structure and distribution of its paris with the Upper Extremities.

THE THIGH.

The thigh, like the arm, has only one bone, which is the longest
in the whole body, and the largest and strongest of all the round
bones. Its upper end inclines inwards, and swells into a large,
smooth, round head, to be articulated with the cavity, which is
afforded by the side bones of the pelvis. Just below this head the
bone becomes small, whence this part is called its neck. The artie-
ulation of the thigh-bone with the trunk is secured by strong liga-
ments; the first is almost peculiar to this point, and is called, from
its shape, the round ligament. It grows out of the arficulating
cavity, and is inserted directly into the head of the bone. The other
is the capsular ligament, which, arising from the rim of the articula-
ting cavity of the pelvis, passes over the whole joint, embraces the
head of the thigh-bone as in a purse, and is inserfed into this bone at
its neck. The body of the thigh-bone continues thick and strong
down to its lower end, where it spreads with two great protuberan-
ces, called condyles, to be articulated with the bones of the leg. This
bone not only serves as a fixed point for performing several motions
of the trunk, which it sustains like a pillar, but it also affords a base
for the leg to carry on its own motions, and is principally concerned
in walking, running, &e.

THE LEG.

The leg is composed of three bones; two long ones, called tibia
and fibula; and a small one placed at the knee.

The tibia is the long triangular bone at the inside of the leg; it
runs nearly in a straight line from the thigh-bone to the ankle, sup-
porting the whole weight of the body, and has its upper end expanded
into a large surface for receiving the lower end of the thigh-bone, and
forming the knee-joint. This articulation admits flexion and exten-
sion, and is secured by very strong ligaments ; to compensate for the
weakness of its bony structure, arising from the flatness of the
articulating surfaces; the joint not being protected as in other cases
by a ball and socket, by a large head imbedded in a deep cavity, by
over-hanging bones, or by hook-like projections, all which were con-
trivances ill adapted to its motions. In this instance the strencth
and complexity of the ligaments are the resources which have b:en
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elected. At the sides of the joint the capsular ligament is peculiarly
strong. The contrivance of a ligament within the cavity of the joint,
and directly conneeting the two bones, is improved upon by a strik-
ing adaptation to the nacessities of the case. Instead of one, there
are two such ligaments which eross each other, and hence are named
“ecrucial (or cross) ligaments ;” and by a varied tension of each in
different’ positions of the joint, they check its motions and secure its
safety.

This, however, is not all that is admirable in the mechanism of
this eurious joint. On the top of the tibia are placed two moveable
carfilages of a erescent-like form. Their ountward edges are thick,
while their inward borders are extremely thin, and they thus form a
hollow, in which the protuberances of the thigh-bone play with secun-
rity, and with a facility that is much increased by their loose
connections,

Hence, although this joint be the most oppressed by great loads,
and the most exercised in continual motions, yet it is less frequently
displaced than any other. The lower end of the tibia is artmulﬂtr..d
with the foot and forms the inner anlkle.

The fibula is a long slender bone placed at the outside of the tibia.
Its head is connected to that bone by ligaments, but does not reach
high enough to enter into the composition of the knee-joint; it lies
along-side the tibia, somewhat like a splint, increasing the strength
of the leg, and like the double bone of the fore-arm, also completing
its form. This bone descends to the foot, where it forms the external
ankle, and is connected to the tibia, along its whole length, by a
broad thin licament, similar to that which is found between the
bones of the fore-arm.

The knee pan is the third and last bone of the leg. It is a small
thick bone, of an oval, or rather triangular form. The base of this
triangle is turned upwards to receive the tendons of the great museles
which extend the leg, the pointed part of this triangle is turned
downwards, and is tied by a very strong ligament to the upper part
of the tibia, just under the knee. The patella, or knee-pan, is in-
tended as a lever; for by removing the direction of the muscles of
the leg farther from the centre of motion, it enables them to act more
powerfully in extending the limb. To facilitate its motions, its
internal surface is smooth, covered with cartilage, and fitted to the
pully of the thigh-bone, upon which it moves.

THE FOOT.

The foot, like the hand, is divided into three parts, viz. the farsus
or instep, the mefatarsus, and the toes.
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The tarsus or instep is composed of seven bones, firmly ! bound
together by strong ligaments ; and forming a sure and elastic arch
for supporting the body. The uppermost of these bones, called the
astragalus, is articulated at its superior surface with the bones of ‘.t]'lﬂ
leg in such manner, as to afford the motions of flexion and extension
in the ankle joint ; while the sides of this bone are overlapped by the
two processes which descend from the tibia and the fibula, to fnm} 'Ehe
internal and external ankles so completely, as to secure the joint
from dislocations. The astragalus is joined below to the os caleis,
and serves as the immediate base for supporting the bones of the leg.
The os calcis or heel-bone is the largest of the seven bones. Behind,
it projects, forming a large knob, called the heel, for receiving the
insertion of the tendon of Achilles® It is sitnated under the astra-
galus, with which it is so firmly connected as scarcely to admit
motion, but which renders this prineipal part of our base, which rests
on the ground, secure and firm. Its lower surface is pressed flat at
the back-part, by the weight of our bodies, this bone being the basis
of the whole frame.

The tarsus or instep is convex above, but leaves a concavity below
for lodging safely the several museles, tendons, vessels, and nerves,
that lie on the sole of the foot ; and being composed of several bones,
all having slight moveiments with each other, and firmly tied together
by ligaments, so as to prevent dislocation, is well adapted to afford
sufficient elasticity for precluding shocks in walking, running, or the
other motions of the body ; and also for security against fractures, to
which it would have been liable had the tarsus been composed of only
one bone.

The metatarsus is composed of five bones, which correspond in
their general character with the metacarpal bones of the hand; but
are longer, thicker, and stronger than the latter. The bases of these
hones rest upon the instep; while their extremities support the toes,
in like manner as the metacarpal bones sustain the fingers. When
we stand, the fore-ends of these bones and the heel-bone are our only
supporters.

THE TOES.

Each of the toes, like the fingers, consists of three bones, except
the great toe, which has only two bones. Those of the other four are

# Ancient fable says that Achilles, when an infant, was dipped in the river Styx by his
mother, to render him invulnerable. She held him by the cord of the heel, and this was

the only point which was not plunged. On this very point he received his death-wound
in battle, Hence the name of this tendon among anatomists—FEnp,




ANATOMY AND PHYSIOLOGY. 39

distinguished into phalanges. In walking the toes bring the centre
of gravity perpendicular to the advanced foot.

THE SESAMOID BONES.

There are small bones found in different parts of the human body,
and which, from their resemblance to the seed of the sesamum, obtain
their name. They are nothing more than portions of the licaments
of joints, or of the tendons of muscles become bony by pressure ; and
are uncertain both in their number and situation.

RETROSPECT OF THE SKELETON.

‘When the bones of an animal are connected together, after the
soft parts have been removed, the whole is called a skeleton. Upon
its dimensions depend the height, and, in a great measure, the breadth,
and strength of the human body. Had this frame been constructed
of fewer bones, our actions must necessarily have been rendered
constrained, and less convenient. It is therefore wisely divided into
numerous pieces, for enlarging the sphere of motion; while all its
divisions are peculiarly and admirably fitted to the various uses for
which they have been designed.

The head, as we have seen, forms a spheroidal case for lodging and
defending the brain within its cavity. In the head, and contiguous
to the emporium of sense, we also find organs of sight, hearing,
smelling, tasting, and speech; the more rapidly to transmit informa-
tion to the brain, and also to obey its commands.

From the head, we see descending a large chain of bones, called
the spine, or back-bone, and reaching down to the extremity of the
pelvis. This bony pillar not only supports the head, and superior
parts of the body, but also affords a canal along its descent for safely
lodging that continuation of the brain called the spinal marrow; and
being divided into several small bones, connected together by elastic
substances, and having a great number of processes projecting like so
many small handles, for the muscles to take hold of and work by, it
~ allows the neck, back, and loins, a sufficient motion.

From the upper part of the spine, the ribs extend out on each side,
and meeting at the breast-bone before, they form the cavity of the
chest for lodging and defending the heart, and the organs of respira-
tion,

The lower part of the spine, supporting all the parts of the body
which are superior to it, is itself received in a wedge-like form, and
supported by the bones of the pelvis. These bones are so constructed
as to serve at the extremity of the trunk not only as a kind of basin,
for sustaining some of its viscera, as the intestines, &c. but also, as
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a medium of connection between the body and the lower extremities,
affording a firm and safe support to the former, and producing the
necessary motion at the hip-joints, by rolling upon the round heads
of the thigh-bones.

In viewing the superior extremities, we observe that the base of
each is placed in a situation, the best caleulated for the limb to per-
form all its motions, and at the same time to defend from injuries
the head and chest; while the muscles which are necessary to work
the limb, serve as a defence and covering to the vital parts within the
ribs. The division of each extremity into several bones, and their
peculiar connection, are intended to produce large motion; that, at
the shoulder, is sufficiently free for describing a circle ; at the elbow
the arm may be bent to an acute angle, whilst the wrist is capable of
much motion ; as are the thumb and fingers; the whole limb pro-
ducing a collective motion sufficiently great for all the purposes of
necessity and convenience.

The inferior extremities we also see divided into several bones,
and for the purposes of motion ; but, serving as two moving columns
for the support and carriage of the rest of the body, they are necessa-
rily stronger, and their joints firmer and more confined. Hence the
thigh-bone has less motion than that of the arm; the joint of the knee
is stronger than that of the elbow ; and the motion of the ankle and
toes is slower, but more firm than that of the wrist and fingers.
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EXPLANATION OF FIGURE 1.

bhase to the central pillar of the body ; the Ossa
Innominata, are seated at the sides amd the
fore-part of the Pelvis: they are divided intoa.
The Pubis—¥&. The Ischium.—c. The DHium.

HEAD AND NECK.

1. The Frontal-bone.
2. Parietal-bone,
3. Temporal-bone,
4. Cheok-bone,
3. Upper Jaw.
6. Lower Jaw,
T. Teeth, imbedded in their bony cavities formead
by the alveslar processes,
B, One of the Sutures separating the Bones of the
Head ; the Corounl,
9. Vertehrme of the Neck.
10, The Transverse Projoctions from the YVertebre
for the nitachment of Muscles,

THE TREUNK.

11. The Sternom or Breast-hone,

12, The Kihs, T true and 5 false Riba.

13. Their Cartilages, eonnecting them with the
Sternum, and which replace the Ribs, by their
eilnnlicil_'n when they are elevated by inspira-
tiomn,

14. The Yertebrme of the Loins with their transverse

Processes,
15. The Bones of the Pelvis: the Sacrum is a broad

UPPFER EXTREMITY.

16, The Clavicle or Collar-bone.
17. The Scapula or Blade-bone.
18, The Humerus or Arm-bone.
19, The Bones of the Fore-arm,
. The Radios, on which the Arm turns.—b.
The Ulna.
20, The 8 Bones of the Carpus or YWrist.
21, The Bones of the Thumb.
22 The Metacarpus, forming the Palm, the back of
the Hand, and the Finger-bones,

LOWER EXTREMITY.
23, The Thizgh-bone.
M. The Patella or Knee-pan.

95 The Bones of the Leg.
a. The Tikia.—~b. Tne Fibula,

2. The Inner Ankle formed by a projection of the
Tihia.

27, The Metatarsus,

28, The Toes.
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OF THE MUSCLES.

GENERAL DESCRIPTION.

Those organs which move the bones, and put the whole frame into
motion, are called muscles, and constitute all that part of the human
body known by the name of flesh. Bach large musele consists of two
distinet portions, namely, its belly, which is the only part that is
active, and its thin cordy fibrous and shining extremities, or tendons.
The only purposes of the last are to fix the muscles to the moveable
parts in a concentrated form; in consequence of which, a greater
power is permitted to act, as laborers are assisted by ropes in moving
weighty bodies ; hence they are principally employed in implanting
muscles upon bones, and are not discoverable in the heart, stomach,
or intestines. Muscles are universally the organs of motions in
animals.

The whole fleshy portion of the human body consists of a great
number of muscles, or distinet fleshy bundles, whose surfaces,
although in contact, are still separate, sliding over each other, in their
alternate contractions and elongations ; and having both ends fixed
into the parts which they are intended to move. They are of different
sizes and shapes, according to the degree of force required from them,
and the form of the part on which they are sitnated. Hence those on
the body are mostly broad and flat, while those of the extremities
are of a long, round figure, with tendinons ends.

Each musele performs its action by contracting both ends towards
the centre, when one of these ends, serving as a fixed point, the other,
with the bone to which it is aflixed, is necessarily drawn towards it;
and thus, by the co-operation of several museles, the movement of the
limb, and even of the whole body, is effected.  As soon as the motion
is accomplished, the muscles, which performed it, relax, and allow
their ends to elongate to their former position.,

The strueture of a musele appears to consist of a number of long
soft fleshy fibres, lying parallel with each other; and these fibres
being enveloped in a thin cellular membrane, are fastened by it into
little bundles, which are again tied by some of the same membrane
into larger bundles, until the whole muscle is produced ; but, though
this is the apparent structure of the muscle, its ultimate divi:-_:iqmﬁis
unknown ; that which appears to the eye to be an ESIEIT]EI]t;,tr}r {ibre
being discovered, by the help of glasses, to consist of a bundle of ﬁhres;.

In this very general description of muscles the form and ap-
pearance of those larger ones which cover our bones have been kept



ANATOMY AND PHYSIOLOGY. 43

more particularly in view. But it would convey a very imperfeet
idea of their extent and importance to confine our observations to
them. Muscular “fibres, in fact, enter into the structure of almost
every organ where motion is necessary, and are adapted in their form
and size to that of the parts to which they are attached. The heart
and blood-vessels ; the stomach and intestines ; the bladder, &ec ; are
composed, in a great measure, of very minute muscular fibres,
stretching longitudinally, transversely, or obliquely, and sometimes
in all directions ; often so small are they that we can only discover
their structure by our glasses, and not unfrequently they escape our
detection altogether.

We shall now take a rapid view of the different muscles which
move the human body; first, however, observing, that excepting a
few, the whole of the musecles on the one side of the frame have cor-
responding muscles on the other. If an exact section of the whole
human body were made, from the top of the head to the lower end of
the trunk, the divided sides would be found similar in structure and
parts to each other, the contents of the breast and abdomen only
excepted, and which from their nature and situation do not admit of
equal division.

We also observe, that the end of the musele, which forms its
more fixed point, is called its origin; while the other end, which is
fastened to the bone to be moved, is termed its insertion ; and likewise,
that the shape and turn of the part, particularly of the limbs, depend
prinecipally upon the size and proportions of the muscles which are
situated thereon. Thus we see many of them taper into long slender
tendons, where a decrease of size is necessary and beautiful, as at the
small part of the fore arm and leg; while others swell out in sym-

metrical proportion, and give the appearance of fulness and strength
to other parts of the frame.

MUSCLES OF THE HEAD.

The fore-head is wrinkled and drawn upwards, as are also the
eye-brows, by a broad thin musele, which rises at the back-part of
the skull, and covering the head runs down the forehead, to be
ingerted into the skin of the eye-brows.

The eye-brows are drawn towards each other, and the skin of the
fore-head pulled down and made to wrinkle, as in frowning, by a
pair of small museles, which rise from the root of the nose, and are
inserted into the inside of the eye-brows.

The ear is moved by eleven small musecles. The first three are
called common, because they move the whole ear.  The next five are
termed proper, and only move the parts to which they are connected ;
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while the other three are internal, to move the small bones situated
within the ear.

The eye-lids are closed by a muscle, which, rising from the inner
angle of the orbit or cavity in which the eye is embedded, covers the
under eye-lid, then surrounds the outer angle, and passing over the
upper eye-lid, descends to be inserted, by a short, round tendon, near
to its origin.

The eye is opened by a mtscle, which (rising from the inner and
upper part of the socket) is inserted into the upper eye-lid, to draw
it upwards.

The eye-balls are carried through all their motions by six small
slender museles to each. They arise from the bottom of the socket,
and are inserted into the outer coat of each eye-ball at different points.
Four of these move the eye upwards or downwards, fo the right and
to the left ; while the two remaining museles give oblique directions
to the eyes, at the same time protruding it; and all, acting in quick
suceession, enable the ball of the eye to describe a complete cirele.

The nose is affected by several small musecles of the face, but
only one muscle on each side is proper to it, This musele straightens
the nostrils, and wrinkles the skin of the nose.

The mouth and lips are moved by nine pair of museles, which
arising from the contiguous bones of the face, are inserted into the lips
and angles of the mouth; and from the termination of these muscles
a tenth is formed, which surrounds the mouth like a sphincter,* and
closes it, by drawing the lips together. It is from the actions of
these muscles on the mouth, particularly at its eorners, that the
emotions of the mind are expressed, and the predominance of partie-
ular feelings in individuals is indelibly stamped ; save in those whom
nature has gifted with an unimpressible dulness of character, or in
whom the more delicate lines are filled up by too great fatness.
Perhaps it may be worth while to notice the canse of that distortion
of features which is produced by palsy. The muscles on one side
then cease to act, while those of the other, confracting with their
usual foree, the mouth is drawn on one side.

The lower-jaw has four pair of muscles for pulling it upwards,
as in chewing, viz. two pair which are seen upon the outside of the
face, and two pair that are concealed by the angles of the jaw. The
first pair arise from the sides of the skull, above the temples, whence
they are called temporal muscles; and then descending under the
bony bridges of the cheek-bone, are inserted into the lﬂwr;r-jaw near
its ends. The second pair arise, at each side, from the under edge of
the bony bridge, and descending along the cheek, are inserted into

* A muscle which contracts or shuts an orifice round which it is placed.—Enb.
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the angle of the lower-jaw. These four musecles act powerfully in
pulling the jaw upwards, and when we bite, may be felt swelling
out in the flat part of the temple, and upon the back-part of the
cheek. The other two pair of muscles arise from the base of the
skull, and are inserted into the lower-jaw internally for enabling
this bone to move from side to side, the more effectually to grind the
food. The lower-jaw is pulled downwards by muscles, which extend
between it and the bone of the tongue, and which also serve to raise
the throat upwards.

MUSCLES OF THE NECK.

The neck is covered with numerous and complicated museles.
Those on the fore-part or throat extend some between the head and
upper part of the trunk; others between the lower-jaw and the
tongue-bone ; more between this bone and the cartilages of the
throat ; while numerous other small muscles are situated between
these cartilages and the trunk ; and also about the root of the tongue
and the back-part of the mouth.

Their uses are, viz. to bend the head forwards; to open the mouth
by pulling the lower-jaw downwards; and to move the parts con-
cerned in deglutition and speaking.

The muscles on the back-part of the neck are rather portions of
the great muscles, which cover the back, than distinet bundles of
fibres ; but, having some of their extremities fixed fo the back-part
of the skull, and also to the hinder portion of the spine of the neck,
are intended to move those parts, drawing them backwards and
sideways.

MUSCLES OF THE TRUNK.

These are principally the muscles which cover the breast ; those
which constifute the fore-part and sides of the abdomen; and the
great muscles that are spread over the back.

The muscles of the back are numerous and large. They arise
from the whole length of the spine or back-bone, having their origina-
ting fibres firmly fixed to the numerous processes or handles of that
bone ; from the upper and posterior edge of the pelvis; and also some
portions from the back part of the skull; and from these different
organs, they spread over and cover the back of the trunk, and run to be
inserted, some into the base of the arm, others into the spine at a
distance from their origin, and the remainder into the ribs and back-
part of the skull. They consequently not only cover and protect the
whole back-part of the body, but also serve to pull the head back-
wards, move the whole arm, assist respiration by acting on the ribs,
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and to give us an erect posture by extending the spine. ThES-B+ are
the museles which suffer in the barbarous practice of whipping;
and instances have occurred, where from the too great weight of
the whip, or the excessive number of lashes inflicted, the structure
of these musecles has been so eruelly torn and destroyed, as to put
it out of the power of nature to restore it; mortification has fol-
lowed, and the unfortunate sufferer expired a victim to inhuman-
ity or ignorance. :

The cavity of the abdomen is completed at its fore-part and sides
by a few broad and thin muscles, which extend from one bone to the
other, having their ends firmly fixed to the edges of these bones; and
passing over each other, constitute walls for covering in and con-
taining the bowels. These muscles also assist respiration by helping
to expel the air from the lungs ; and they contribute to the movement
of the body, by bending it forward as in bowing, and by raising the
pelvis,

The breast is covered by a few broad and strong muscles, which
arise from the whole length of the breast-bone, and form the fore-part
of the ribs, and running from each other over the chest, are inserted
into the shoulder for moving the limb forward.

The ribs are raised, and the cavity of the chest enlarged, during
inspiration, by eleven double rows of small muscles on each side.
They grow out from the lower edge of one rib, and are inserted inte
the upper rim of the next.

MUSCLES WITHIN THE BODY.

The principal one is called the diaphragm; it is a broad thin
muscle, oceupying partly a horizontal position, when the body is erect;
but inclining downwards towards the back, and dividing the trunk
of the body into the two great cavities, the thorax and the abdomen.
It arises from the lower end of the breast-bone; from the cartilages
of the seventh, and of all the inferior ribs on both sides; and from the
second, third and fourth vertebrae, belonging to the loins, called lumbar
vertebree ; and from these origins its fibres run, like radii, from the
cireuamference to the centre of a circle, to be inserted into a broad
flat tendon, which is situated in the middle of this musecle. The
diaphragm is the principal agent in respiration, as shall be more fully
described under that head.

The other muscles within the body arise from the sides of the
lower end of the back-bone, and from the inner surface of the pelvis,
and passing down to be inserted into the thigh-bone, a little below
its head, they help to turn the toes outwards, and to bend the thigh ;
or when the limb is fixed, they assist in bending the body.
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MUSCLES OF THE SUPERIOR EXTREMITIES,

These, anatomists divide into the muscles that are situated on the
shoulder-blade, on the arm, on the fore-arm, and on the hand.

The muscles situated on the shoulder-blade are called musecles of
the arm, because, though they arise from the former bone, which
serves to them as a base, yet they are inserted into the bone of the
arm, to effeet its movements. The same observation holds with re-
spect to the other divisions of these museles.

The arm, then, is moved by seven muscles, which arise from the
shoulder-blade, and passing over the joint are inserted into the arm-
bone at its upper and middle parts. These, together with the mus-
cles coming from the back and breast, which are already described,
complete the motions of this part of the limb.

The fore-arm is moved in flexion and extension by four muscles,
which arise from the upper part of the arm-bone ; run down its whole
length, and constitute its fullness and figure; they then pass over
the elbow joint to be inserted into the upper ends of the two bones
of the fore-arm.

The hand is moved at the wrist by six muscles ; three of these
arise from the upper part of the fore-arm, and descending along its
whole length, are continued over the wrist, and are inserted info the
hand close to this joint; they bend the hand, and are consequently
called its flexors. The three extensors, so called because they extend
the hand and bring it backwards, arise from the lower end of the
arm-bone, and passing down the fore-arm also, run to be inserted into
the back of the hand just beyond the wrist. All these muscles, be-
fore they reach to the wrist, become slender tendons, which is the
cause of the tapering of the fore-arm from about its middle to the
hand.

Besides flexion and extension, the hand has a circular kind of
motion, called pronation and supination. The former takes place
when we turn the palm down, as upon a table ; the latter when we
turn the palm upwards; and both motions are produced by four
short muscles which extend obliquely across from one bone of the
fore-arm to the other, and roll the radius upon the ulna, carrying the
wrist round in circles.

The fingers are principally moved by two flexors and one extensor.
The former muscles arise from the upper part of the fore-arm near
the bend, and running down towards the wrist, send off’ four round
tendons each ; which passing over the palm of the hand, are inserted
the one set of tendons into the upper part of the second bone, and the
other into the last bone of each of the four fingers. The latter
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set of tendons pass through slits in the former, which help to bind
them down, when the fingers are bent. The extensor muscle arises
above the elbow, passes down the fore-arm, and also splits into_four
round tendons, which can be plainly felt on the back of the hand, and
are inserted into all the bones of the four fingers for extending them.

The other movements of the fingers, and those of the thumb, are
performed by muscles, chiefly situated upon the hand; and which,
together with those we have described, complete the motions of these

parts.

MUSCLES OF THE INFERIOR EXTREMITIES.

The great muscles which move the thigh all arise from the pelvis,
or the lower part of the trunk, covering, and also giving plumpness
and shape to the external surface of these parts, they descend over
the hip-joint, to be inserted into the thigh-bone below its articulating
head. By the action of these powerful muscles, the thigh is carried
through all its motions.

The leg is moved by eleven muscles, which arise partly from the
pelvis, and partly from the upper end of the thigh-bone. They descend
along this bone, giving fullness and shape to the thigh, and passing
over the knee-joint, are inserted into the bones of the leg; the
extensors, into the upper edge of the knee-pan, for extending the leg;
and the flexors, into the posterior sides of the long bones of the leg, a
little below their heads. The tendons of these musecles form the inner
and outer hamstrings. They bend the leg.

The foot is moved by three extensors, and by four flexors. The
extensors arise, the two first by double heads from the lower end of
the thigh-bone, near the bend of the knee. These heads soon after
unite into the great fleshy bellies, which, swelling out, form the ealf
of the leg; but decreasing where the leg begins to grow small, they
each give off a broad thin tendon, which also uniting, form the tendon
of Achilles, to be inserted into the extremity of the heel. These
powerful muscles extend the foot by bringing it backwards, and are
principally engaged in running, walking, leaping, &ec. The third
extensor of the foot arises also from the lower-end of the thigh bone,
and descending by a long, slender tendon, is inserted into tL:I.m heel,
to assist the former ; but this muscle is sometimes not to be found in
the human subject.

The four flexors arise, the two first from the upper part of the
tibia, or principal bone of the leg, and continuing fleshy about half
way down that limb, send off two round tendons, which pass under
the inner ankle, and are inserted into the bones of the foot. The
other two flexors of the foot arise from the superior part of the fibula



ANATOMY AND PHYSIOLOGY. 49

or smaller bone of the leg, and sending off two round tendons, which
pass under the outer ankle also, are inserted into the bones of the
foot. These assist the former in bending the foot by drawing it
upwarids.

The toes have two extensors and three flexors. The first extensor
arises from the upper part of the leg, and descending to the ankle,
splits into four round tendons, which run forward upon the upper
part of the foot, where they can be plainly felt; and are inserted into
the four small toes to extend them. The other extensor arises from
the heel, and running forward upon the foot, also splits into four
tendons, to be inserted into the toes likewise, and to assist in extend-
ing them.

The flexors of the toes arise, the first from the under and back
part of the heel, and ranning forward along the sole of the foot, sends
off four tendons to be inserted into the second row of bones of the
four smaller toes. The second flexor arises from the back part of the
tibia below its head, and descending the leg, passes at the inner ankle
to run along the sole of the foot, on the middle of which it splits into
four slender tendons, which perforate the former, in the manner of
those which bend the fingers; and extending beyond them are
inserted into the extremities of the last joint of the four small toes.
The third flexor assists the two former in bending the toes, and also
draws them inwards. Besides these there are other small muscles
which are situated upon the foot, and which with those coming from
the leg to be inserted into the great toe, complete the movements of
these parts.

Thus we see that the muscles or flesh cover and spread over the
whole frame of bones; eonnecting and securing its different divisions
and parts ; and not only producing all its movements, but also giving to
it fullness, shape, and beauty. We shall now speak of the motionary
powers of those muscles.

OF MUSCULAR MOTION.

Muscular motions are of three kinds; namely, voluntary, invol-
untary, and mixed. The voluntary motions of muscles are such as
proceed from an immediate exertion of the will ; thus the mind
directs the arm to be raised or depressed, the knee to be bent, the
tongue to move, &e. The involuntary motions of muscles are those
which are performed by organs, seemingly of their own accord, (but
really by their proper stimuli,) without any attention of the mind or
consciousness of its active power ; as the contraction and dilatation
of the heart, arteries, veins, absorbents, stomach, &e. The mixed

motions are those which are in fact under the control of the will, but
4
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which ordinarily act without our being conscions that they do s6; as
in the museles of respiration, the intercostals,® the abdominal muscles,
and the diaphragm.

Motion, as we before observed, is produced by the muscle con-
tracting both its ends towards the centre, when one end being fixed,
the other is drawn towards the centre of motion, and with it the bone
or any other part to which it is affixed ; and thus by the co-operation
of several muscles, not only a limb, but even the whole body is put
into action. This is the case with all the muscles of voluntary
motion ; their fibres contract on the application of the nervous influ-
ence, and the whole muscle shortens itself; and on the same prineiple
the other museles perform involuntary motion. The heart, for in-
stance, contracts from the stimulating properties of the blood, the
arteries do the same, as do the absorbent vessels, by a similar action
of their contents, and all those organs and parts which have the
power of acting independent of the mind.

We may define all motion in animals then to be the contraction
of the museular fibre from the presence of some stimulating influence.
But whence the muscular fibre derives this contractile power, and
what is its nature, remains still a phenomenon that baflles inquiry.

EFFECTS OF NERYOUS INFLUENCE.

The nervous influence is a stimulus to the voluntary museles, as
blood is to the heart and arteries; food to the stomach; or bile to
the intestines. It loses its influence over the system sooner than
the irritable prineiple in the fibre fails ; for the irritable state of the
muscle continues long after the voluntary motion, or power of excite-
ment from the nerves, is gone. Tf, while in perfect health, we are
killed by a sudden blow, the irritable power of the muscles survives
the nervous E:j,fstem many hours. It is this remainder of the contrac-
tile power which fixes the dead body in whatever posture it is placed,
and preserves freshness in the animal which seemed dead, but which is
really dying still; for the moment this lingering portion of life is gone,
the body dissolves and falls down ; and so we judge of freshness by
the rigidity of the flesh, and foresee approaching putrefaction by its
becorning soft. There is no speedy putrefaction in ereatures sud-
denly killed; in these the body continues fresh and susceptible of
stimuli long after death. But if their contractile prineiple, this
irritable nature of the muscular fibre, be exhausted before death, or
in the moment of death, then does the body fall quickly into the con-
dition of dead matter, ranning through those changes which are the

* The intercostals are those which lie between the ribs—Fp,
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only true marks of death. The fish which is allowed to struggle till
it be dead, and is not instantly killed, as in erimping ; the ox over-
driven before it be brought to the slaughter-house ; the animal killed
by lightning, which suddenly destroys all powers of life; in these
the contractile power is effectually exhausted ; no mark of irritabil-
ity remains; and putrefaction comes quickly on. So in those who
die of the plague, of poison, of some fevers, or of any sudden and violent
disease, which at once extinguishes life, in the common sense, and
robs the system of that remnant of life which the physiologist could
produce to view. In all these cases the body becomes putrid in a few
hours. That a body becomes putrid so early in warm elimates is not
merely because putrefaction is favored by heat; but becaunse heat
extracts the vital power, and often a part of the body has lost its
organized power, and is almost putrid, before the whole be dead.
We find that we often err in this, that when a body has lost all feel-
ing and motion, we pronounce it dead ; the nerves indeed, have ceased
to act and perform their office ; all feeling and conseiousness is gone;
but the mere animal power survives the nerves, and through it the
whole system may be recalled into perfect life ; as after suffocation or
drowning, we can by operating upon these poor remains of life, re-
store the cireylation, reanimate the nervous system, and recover that
life which seemed to have left the body.

The powers of the nervous system ought, however, to be justly
estimated. - The perfect animal feels and moves by means of the
nerves, which at the same time convey the determinations of the will
to the voluntary muscles, and unite every part into a perfect whole.
But the muscles themselves are actuated by laws of their own. The
heart of the chick begins to move before we dare presume that there
is any organ for distributing this nervous power. The punctum
saliens® is the heart of the chick; it is seen beating while the body
of the chick is but a rude, unformed, and gelatinous mass ; daily the
active centre increases in strength and power; and it has a delicate
feeling of stimuli, so that it quickly reacts, when they are applied to
it. Its motions are excited by inereased heat and languish when
cold, till at last it dies. Then it ceases to act, but still heat restores
it to life; and again, when we eut out the heart of a grown animal,
so as to separate it from the nervous influence, it will for some time
act on the application of stimuli, then appearing to have its power
exhausted, it will lie dead for some time, till recovering that power,
it will again act.

Sensibility, therefore, depends upon the nerves ; but mofion, upon

* The point at which animal life is first discovered.—Ebp.
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the musecles. Both are equally admirable and inserutable ; the one
conduces to all the enjoyments, and all the su flerings of life; and to
the intellectual faculties of man; the other is the chief support of
animal life, and the source of all the bodily powers. And here we
cannot refrain from contemplating this living power. The genius of
man has invented pulleys and levers to accelerate motion ; and has
enabled him even to anticipate all the mechanical helps which he has
found in the mechanism of the human body. But, compared to the
lowest creature, animated with the living principle, the proudest
works of his hands are but as dead matter. In the most perfect
machines no new power is acquired ; if there is any acquisition of
force, there is a proportionate loss of time; while in muscular contrac-
tion, which is the immediate source of power in animals, there i1s a
real increase of power without any loss of time.

THE BRAIN AND NERVES,
1. THE BRAIN.

We now come to those organs which endow the human body with
feeling ; cause all the voluntary motions ; and afford a fit residence
for the soul. We shall first deseribe them anatomically, and after-
wards speak of their nature and properties.

The brain is a soft pulpy mass of a whitish color on the inside,
but greyish exteriorily. It oceupies all that cavity which is formed
by the bones of the skull; and is surrounded by two membranes ;
the first or outermost is called the dura mater, which lines the inside
of the skull, and prevents its eminences from giving injury to the
delicate structure of the brain. This membrane also serves another
useful purpose; it helps to prevent concussions of this organ; for,
sending off large folds which enter between the divisions of the brain,
it separates the whole mass into portions, which by its partitions it
supports and protects from pressure, in the different motions and
positions of the head. Three of those partitions are considerable.
The first commences at the inside of the fore-head, and running along
the roof of the skull, descends to about the centre of the back-part of
the head. It divides the upper part of the brain into two great por-
tions, called hemispheres. The second partition runs nearly at right
angles with the first or horizontally, whose termination it receives
at its middle ; but, extending itself towards each ear, it divides the
brain into the upper and under parts, thus forming a floor for sus-
taining the former. The third fold runs down from the middle of
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the second, opposite to where the first ends, and separates the posterior
part of the brain also into two divisions. This membrane is strong
and of a tendinous nature. Like all other membranes of the body,
which are only intended to perform subservient offices for the living
parts, it 1s insensible; being like them composed of cellular mem-
brane ; and it may be cut, rasped, or torn, without giving pain. It
adheres closely to the inside of the skull, by a great number of
filaments, and small vessels, which enter the bones every where, and
communicate with the membrane covering the skull.

The second membrane of the brain, called pia mater, is a soft,
thin, transparent substance, and full of vessels. It is connected to
the former only by the veins which pass between them, and lies in
immediate contact with the surface of the brain, not only covering
this delicate organ on the outside, but also insinuating itself into all
its windings and fissures for the conveyance of vessels, and nourish-
ment; to supply the wastings of this active intellectual machine.
Between these two membranes there is spread a third, which is
extremely delicate, resembling a cob-web; but it does not dip into
the convolutions of the brain.

Because the folds of the outer membrane of the brain dip deeply
into its substance, anatomists pursue this division in their deseription.
Hence, althoungh all the parts of the brain unite at the centre of its
base, they desecribe it as consisting of three great portions,

The first, called cerebrum, is the largest of the three divisions,
It oceupies all the space above the horizontal floor of the dura mater,
and is separated into two great parts, called, as we before observed,
hemispheres. Each hemisphere is again divided into three parts
called lobes, and has several winding furrows on its surface. The
substance of the cerebrum is greyish on the outside, but is white and
firmer in texture within.

The cerebellum, or second division of the brain, lies under the
former floor at the under and back part of the skull, and is also
divided into two portions by the third or descending fold of the dura
mater. It consists, like the first division, of a greyish and white
substance ; and has each portion or half, again divided into three
bodies, but lacks the furrows on its surface.

_The third division is called the medulla oblangata. It lies at the
base of the skull, and is a continuation or union of the white sub-
stances of the other two divisions ; being like these of a white color, and
its consistence more firm than that of the greyish portion of the brain.

2. SPINAL CORD.
The spinal marrow, as it is called, is a continuation of this third
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division of the brain ; it passes out of the head by the great opening
of the skull, and running down the canal of the back-bone, where
it is safely lodged, gives off nerves, till it reaches the pelvis, where
(as was before said, when deseribing those parts,) it splits into
numerous thread-like nerves, resembling a horse’s tail. The spinal
marrow, like the brain, consists of a whitish and a greyish substance,
and is covered and protected by a continuation of the membranes,
belonging to that organ.

3. NERVES

The nerves arise from the brain and spinal marrow. They come
out in pairs, and are distributed over the whole body. Forty pairs
are counted in all. Of those, nine pairs arise from the base of the
brain within the skull ; a tenth from the brain, as it passes through
the great hole of the skull into the spine; and the remaining thirty
from the spinal marrow. Those arising from the brain pass through
holes in the base of the skull, and are distributed chiefly to the organs
situated in the head, and to those contained in the chest and belly;
while the nerves which arise from the spinal marrow go, partly among
the internal organs of the trunk, to be distributed principally to the
~exterior parts of the body, and to the extremities or limbs. All the
nerves arise, first by medullary (or marrow-like) fibres, which after-
wards meet, and form soft, white, pulpy cords. These cords run
out in pairs from their origin ; but soon afterwards separate, and
spread themselves over the whole body, by splitting into innumerable
branches.

STRUCTURE AND FUNCTIONS OF THE BRAIN AND NERVES.

The strueture of the brain and nerves, has been a matter of
unsuccessful investigation. Their substance appears to be a mere
soft, pulpy, mass ; and this simplicity of texture baffles the eye and
researches of the anatomist. We see their form, and can trace
different appearances which it would be here needless to describe;
but we are scarcely able to discover any system of organization.

Resigning, therefore, all inquiry after that link which connects
the mind with the matter of the brain, and which, perhaps, is reserved
for future anatomists to discover ; we now advert to those known
properties of the brain and nerves, which experiment enables us to

state as facts.

1. SENSIBLITY.

The brain and nerves are sensible, constituting the organs of
feeling in the animal machine.
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That the brain and nerves are sensible is proved by the following
facts.

Upon touching the brain with a knife or any other instrument,
or upon applying a caustie, the animal will be seized with viclent
convulsions. Its body will be contorted on one side or the other in
the form of a bow ; and most violent anguish will ensue.

If a probe be thrust into the spinal marrow, (the continuation of
the substance of the brain) all the museles of the limbs will be
violently convulsed, and those of the back will be so much aflected,
as to bend the animal backwards.

By touching, irritating, or tying a nerve, the musecles to which
its branches are distributed, will be violently convulsed, and the
animal thrown into acute pain.

2. THE SOURCE OF SENSIBILITY TO OTHER PARTS.

Again, all the other parts of the body derive their power of sen-
sation from the brain, the spinal marrow, and the nerves, being in
themselves wholly insensible, and made capable of feeling only in
proportion as they have the nervous branches distributed to them.

That this is the case, is proved as follows.

Tie a nerve going to any part, that part becomes immediately
paralytic, and insensible below the ligature, but will recover its powers
on freeing the nerve.

The same thing is also proved by the degrees of sensibility of
the different parts of the body, bearing proportion to the quantity
of nervous branches, which can be discovered to belong to the part.
Thus, while in some places, we find a conflux of nerves forming the
most delicate and perfect sense, and endowing that part with full
life ; there are other parts of the body, as the bones, cartilages, liga-
ments, and tendons, which while they are almost destitute of nerves,
are so insensible, as to be cut, torn, or even totally destroyed without
exciting pain.

3. SOURCE OF VOLUNTARY MOTION.

The excitement to all voluntary motion, flows from the brain or
spinal marrow, through the medium of the nerves, to those parts of
the body which we wish to move.

That the immediate cause of all voluntary motion depends upon
the brain and spinal marrow, is seen by the loss of this motion taking
place on the injury of these organs.

If, for instance, the brain be compressed either from a rush of
blood, or water, or from other mechanical causes, the whole body will
become paralyzed, and the power of motion suspended; but, on
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removing the compressing cause, this paralysis will cease, and the
whole frame will recover its power of sense and motion.

Compression of the spinal marrow will also cause loss of motion
and sense, but only in those parts which receive their nerves from it,
as the external flesh of the trunk of the body, and musecles of the
limbs.

And if a nerve which conveys the immediate cause of motion from
the brain, or spinal marrow, to the parts to be moved, be either cut
or tied, or otherwise compressed, the part to which this nerve is dis-
tributed, will immediately become insensible, and lose its power of
motion. Thus injuries of particular nerves produce palsies of the
parts to which those nerves are sent; as loss of voice, hearing, and
speech ; but on removing the cause, the disabled parts will recover

their funetions.

4. SEAT OF SENSATIONS.

The nerves are the organs and the brain the receptacie of all our
sensations.

That sensation arises from an impression made on a nerve and
conveyed by it to the brain, to be followed by some action or change
in that organ, which change is so far permanent as to produce ideas,
is proved by the following facts.

If a nerve be in any way irritated, a sharp sense of pain is im-
mediately produced. The mind in the brain, becomes instantly
informed of the suffering, and efforts are made to relieve the part.
But if that nerve be compressed above the seat of its irritation, so as
to eut off the channel of communication between it and the brain;
the mind is then no longer conscious of any irritation that is made
below the point of compression; and the affected parts are reduced
to a state of insensibility similar to that of parts which are destitute
of nerves, and may be cut or destroyed without exciting pain.
But by removing the compression from the nerve, the parts below
will recover their sensibility ; the irritation will be felt anew; and
the sensation of pain again propagated along the nerve to the brain,
to inform the mind of the presence of an injury.*

* The reader should be here informed that each nerve issuing from the spinal marrow
is divided into two distinct parts, or branches; each of which has its own special office.
The anterior branch imparts motion ; the posterior branch, sensation. Thus the cutting,
or compressing by ligature, of the one, will paralyze the power of motion at that point in
the system which it iz designed to serve. The other, treated in the same manner, will
fail of its office of sensation. :

While the power of sensation is destroyed by the une operation, that of motion re-
mains.  So, while the power of motion is destroyed by the other operation, that of sensa-
tion remains.—Enp,
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Now, pain is only the result of an impression made to excess;
that is, a set of disagreeable sensations, produced by the too foreible
contact of bodies with the organs of sense. It is wisely implanted in
the human system to guard it against injury; for without it, the
delicate structure of our frames would be almost continually liable to
destruction from various bodies in nature around us. But as pain is
the salutary consequence of excessive, so sensations without pain are
the results of adue impression on our sensitive organs, from the objects
which are calculated to influence us; and as long as the body
remains in health in all its parts, these impressions will continue to
cause sensations in the nerves ; which on their part, will forward them
to the brain, where ideas of the nature and properties of the impres-
sing objects will be instantly formed for the instruection of the mind.
Thus the skin and other parts possessed of what is generally called
feeling, will be susceptible of touch, and communicate to the mind
in the brain, the sensations of the hardness or softness, the ronghness
or smoothness, &e., of such bodies as may be brought in contact with
it ; while the organs of the other senses, as the eye, ear, nose and
palate, being differently and more highly organized than the skin ;
(though deriving their sentient powers from the same source as the
latter, namely, the nerves;) are enabled, by their regular structure,
to receive different kinds of impressions, each according to its proper-
ties and conformation. The eye will be impressed from light, the
ear from sound, the nose from smell, and the palate from taste; and
by those various impressions, an extensive and varied knowledge
will be transmitted to the mind, in the brain, of the nature of the
objects in correspondence without,

That the brain not only collects, but also preserves the sensations
to an indefinite length of time, is seen in the astonishing strength of
the memory of some individuals,

That the brain is the seat of ideas any one may convince himself,
by shutting his eyes for a moment to exclude the influence of present
objects, when he may figure in his mind the exact likeness of some
dead or absent friend, of a favorite horse or dog, or of any other fami-
liar object. -

9. SEAT OF THE S0UL.

il

The brain is the seat of the soul. :

This is proved by the constancy and powers of the mind remain-
ing the same, even after the spinal marrow is obstructed, by
compression, or any other injury ; while compression of the substance
of the brain itself, instantaneously, and until removed, suspends the
mental powers.
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ﬁ- DIFFERENT PARTS POSSESS DIFFERENT DEGREES OF SENSIBILITY.

Thus we see that the brain, spinal marrow, and nerves, alone
constitute the sensitive or feeling part of the human system, and that
all its other parts, being composed of matter, totally insensible in itself,
are possessed of the capability of feeling only in proportion as they
receive the branches of nerves. Hence, there is a gradation of feel-
ing throughout the whole body, each of its organs and parts being
endowed with that precise degree of sense, which will be suflicient
for the performance of its function in the living machine. The cel-
lular membrane, for instance, whose office it is to unite into one
whole, all the moving parts of the system, is without feeling, being
insensible to stimuli. This also is the case with the coverings of the
brain ; the eoats of the nerves; the sheaths of muscles; of tendons;
ligaments ; and all the apparatus of joints; together with the sub-
stance of the tendons and ligaments themselves; for these parts
performing only subservient offices to the living organs, would
derange the whole system, by being possessed of a sensibility, which
would leave them no longer capable of bearing the friction, straining,
shocks, and blows, which they now endure without injury in the
different movements of the frame. "The feeling of bones is dubious.
If they possess any, they certainly do not send the sensation to the
brain, but in their diseases, as in wounds of joints, &e., the great
pain, which the patient suffers, evidently shows them to be then not
insensible. The muscles are all endowed with the sense of feeling,
by a distribution of the nervous fibre every where throughout their
substance. This is necessary to their office. As agents of voluntary
motion, they must be eapable of receiving and obeying the commands
of the will, and they are so. Hence the mind no sooner wills an act,
than the command flies along the nerve to the part to be moved, and
the action is instantly performed. This dispateh is illustrated in the
rapid movements of an opera dancer, every one of which were resolved
upon in the mind, before they could have been executed by the feet;
and at least as strikingly in the organs of speech, by which two
thonsand letters can be pronounced in a minute, each requiring a
distinet and successive contraction of many musecles, The skin
possesses a finer degree of sense than the flesh, being fuller of nervous
branches ; and, rising in the seale of sensibility, may be said to form
the lowest of the organs of the senses.  Feeling is the property and use
of the skin of the human body, which enjoys it over its whole surface,
but more exquisitely in some parts than in others. Thus while the
greater part of the skin possesses it in a degree sufficient only to
guard the body from danger, by warning it of the contact of sub-
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stances, which might be injurious ; there are other parts, as the palm
of the hands, and sole of the foot, which are endowed with a greater
sensibility ; so much as, on a slight friction, to create a tickling kind
of pleasure; and in some persons involuntary laughter. But this
sense exists in a higher degree at the points of the fingers, which,
from their convexity, are particularly adapted to be the organs of
touch. The tongue, the organ of taste, possesses this sensibility in
a higher degree still ; for though it judges of the substances which
constitute our food, by the same process as that used by the fingers,
namely, contact; yet the latter with their finest feeling wounld be
inadequate to discover bodies by their flavor. A step higher may be
ranked the organ of smelling ; the nose is so acute in its sense, as to
be impressed by the light and volatile effluvia rising from bodies, and
floating in the air, and ean consequently distinguish substances at a
considerable distance. Higher again stands the sensitive faculty of
the ear. This organ is qualified to be acted upon by the mere vibra-
tions of the air, which striking against this delicate part of our
mechanism, produce sounds, and aflords us information of things
occurring at a great distance. But the most acute sense, and rank-
ing, perhaps, next to the more simple operations of the mind, is that
of sicht. The eye, the beautiful organ of this power, is a type of its
functions. In transparency, delicacy, and brillianey, it surpasses all
other parts of the body, appearing to lose the grosser characteristics
of animal matter, and to approach the nature of the mind, to which
it serves as the most useful, rapid, and extensive messenger, for
procuring knowledge of the various objects around us.

Such is the varied distribution of sense which we see the brain
and nerve bestowing upon the other parts of the frame. We are
familiar with its uses. We know the kinds of bodies which are
calculated to impress the different organs ; and even the manner in
which those bodies effect their impressions. And farther, we can
define and trace the limits of the senses themselves, For instance,
we can determine the extent of vision, hearing, &ec.; but, when we
ascend one step higher in our researches, and inquire into the nature
of the brain and its operations, our reasoning becomes but conjecture,
and the further we advance, the more are we lost in wonder and ad-
miration of this astonishing part of our system.
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THE SENSES AND THEIR ORGANS.

Next in order to the Brain and Nerves, come the Organs of the Senses.

We commence with the description of the eye.

DESCRIPTION OF THE EYE.

The eye is lodged, for its safety, in a socket formed partly by the
bones of the skull, and partly by those of the face ; and for the greater
security of this delicate organ, it is defended on the outside by the
eye-lids, which serve as an occasional covering against external
bodies ; while a fine, limpid fluid, secreted from a small gland, situa-
ted near the outer angle of the eye-lids, is constantly spread over the
surface of the eye, to keep it moist and transparent; and to wash
away those particles, which, floating in the air, might have attached
themselves to this surface, and produced injury. This fluid, called
the tears, afterwards passes oft by two small openings at the opposite
or inner angle of the eye; and thence descends by means of a canal,
into the nose. The eye-lashes serve not only to protect the eye from
inseets and niinute bodies ; but also to moderate the action of the
rays of light in their passage fo the eye.

Each eye-ball is partly transparent and partly opaque. The
former portion transmits the rays of light to the nerve spread at the
back part of the eye; while the latter serves as a covering to this
organ, and is intended also to confine the waters of the eye, and limit
the passage of light. The opaque part consists; first, of the white
outside coat which covers all the back part of the globe of the eye;
and, running forward, joins its anterior edge to that of the transparent
coat, called cornea, which is placed at the fore part of the eye. 'These
two coats form the outside covering or case for containing the other
parts of the eye, and from their difference of structure and use, are
not inaptly compared to the outside case of a watceh ; the transparent
coat answering to the glass, and the opaque one to the ease into which
it is fixed. It is the external part of this opaque coat which forms
the white of the eye. Immediately upon the inner surface of this
coat is spread the second coat, the choroid, which is also opaque ; but
being of a more delicate structure than the former, serves as a soft,
easy bed for the optic nerve to expand upon. This coat also runs
forward towards the circular edge of the transparent part of the eye,
and here its edges appear to be thrown off, to form a kind of curtain
with an opening in the middle, the pupil, for the passage of the rays
of light. This curtain is called the iris, and together with the choroid
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eoat, of which it seems to be a continuation, owes its dark color to a
black mucus, not dissimilar to that which is found under the scarf-
skin of the negro; and which is spread more or less on the surfaces
of these parts of the eye for the purposes of accurate and distinet
vision by absorbing the superfluousrays. The optic nerve, descending
directly from the brain, passes through an opening into the orbit, to
enter the posterior side of the eye in a trunk, about the size of a
goosequill.  Having penetrated the coats which we have deseribed,
« then expands into a very delicate membrane, lining the ball of the
eye, for receiving the rays of light, which the transparent parts of the
eye transmit to it. We will now deseribe those parts.

The lucid, or transparent portion of the eye, constitutes the prin-
cipal share of this organ, and is composed of extremely fine
membranes, and humors of a greater or less density. The first and
principal membrane is that which we have compared to the glass of a
watch, serving at the fore part of the eye as a covering to the parts
within, and adapted also to transmit the rays of light. Immediately
before the retina or expansion of the opfic nerve, and occupying the
posterior part of the eye, lies the vitreous humor, so called from its
resemblance to fused glass. This humor consists of a fine clear
liquid, contained within the very minute cells of a delicate mem-
brane; and is a little hollowed at its fore part for lodging another
humor, the erystalline, which is of a firmer texture, and of a len-
ticular (or double convex) shape. All the remaining space of
the eye is filled with what is named the aqueous humor, because it
is a thin, clear water, not contained within any cells, but lying im-
mediately in contact with the coats and other parts of the eye.
This fluid supports the convexity of the eye before, and will escape
on puncturing the transparent cornea, which lies on its outside.

VISION.

Vision is effected by the eye, through the medium of light, for
the rays passing directly from the objects which we behold, to this
organ, penetrate its transparent parts, till they fall upon and impress
the retina or expanded nerve at the bottom of the eye. Now, the
scope of vision being great, while the retina or seat of impression is
but limited in size, it follows that objects can be painted only in min-
iature on this part, and that for this purpose its apparatus is ne-
cessary to converge the rays of light, so that they should convey a
diminished figure of the object to the nerve of the eye. This is really
and prineipally the use of the transparent humors of this organ, They
refract and converge the rays of light, in the manner of a camera
obscura ; which represents an artificial eye ; so that a distinet image
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of the object we look at, is formed at the bottom of the eye ; and this
point of convergence of the rays, is called its focus. As in a camera
obscura, so also on the retina, objects are painted in an inverted
position. This happens from the necessary crossing of the rays in
their passage to the nerve, and may be seen by cufting away the
back part of the opaque coat of the eye, and placing a piece of paper
to receive the object. Habit alone enables us to judge of the true
situation, and likewise of the distance and magnitude of objeets,
To a young man who was born blind, and who was couched by Mr,
Cheselden, every object (as he expressed himself) seemed to touch
his eyes as what he felt did his skin; and he thought no objects so
agreeable to him as those which were smooth and regular, although
for some time he could form no judgment of their shape, or guess
what it was in any of them that was pleasing.

To paint objects distinetly on the retina, the cornea or transpa-
rent fore-part of the eye should have such a degree of convexity,
that the rays of light may be collected at a certain point, so as to
terminate exactly on the nerve. If the cornea be too prominent, the
rays, by converging too soon, will be united before they reach the
refina, as is the case with near-sighted people. On the contrary, if
it be not sufficiently convex, the rays will not be perfectly united
when they reach the back-part of the eye, which happens to long-
sighted persons, and which is found constantly to take place as we
approach to old age, when the eye gradually flattens. These defects
are to be supplied by means of glasses. He who has too prominent
an eye, will find his vision improved by means of a concave glass, and
a convex glass will be found useful to a person whose eye is too flat.

HEARING.

The internal ear, the immediate organ of hearing, is seated within
the temporal bone of the skull, and consists of certain cavities, laby-
rinths, and passages, hollowed out of its substance; together with
their fine lining membranes, some very minute bones, and the audi-
tory nerve. The first passage is a canal of considecable length,
which leads from the external to the internal ear. Tt is lined with a
fine membrane, and is furnished with several small hairs for guard-
ing the parts within from the entrance of inseets. The inner extrem-
ity of this canal is closed by a thin transparent membrane, set in a
bony cirele like a drum-head. Under this membrane runs a branch
of a nerve ; and immediately beyond it lies a small cavity, called the
drum of the ear. This cavity contains a chain formed by four small
bones, which are furnished with muscles, cartilages, and reaular
articulations. It is of a hemispherical shape, and has four openings
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from it ; the first is a small canal communicating with the back-part
of the mﬂuth the other three are holes which open into different
recesses of the ear, and are covered with a very fine membrane.
One of these openings directly leads through a bony partition, into
what is called the labyrinth of the ear. This part of the organ of
hearing consists, first, of an irregular cavity much smaller than the
drum of the ear ; next, of three semicireular canals, each of about a
line, (the twelfth part of an inch) in diameter, which open by both
their extremities into this cavity ; and lastly, of a spiral canal, not
unlike the shell of a snail, making two turns and a half fmm its
base to its apex, and opening also info the former cavity.  All these
parts of the labyrinth are lined with a very fine membrane, and are
filled with a watery fluid, which transmits to the nervous pulp in
contact with it, the vibrations it receives from the membrane separa-
ting the labyrinth from the drum of the ear.

Owing to the situation, the variety, and the minuteness of the
parts composing the ear, we do not know exactly the mode of action
of this intricate but admirable organ. It is certain however, that the
aunditory nerve, which is distributed over the whole of the labyrinth,
18 the seat of the sense of hearing ; and that a certain modulation of
the air, colleeted by the funnel-like shape of the external ear, and
conveyed through the first canal which we have deseribed to the
membrane, and thence communicating its vibrations to the nerve, is
the cause of hearing. That sound is propagated to the ear by means
of the air, is proved by ringing a bell under the receiver of an air-
pump ; the sound it affords being found to diminish gradually as the
air becomes exhaunsted, till at length it ceases. We now deseribe
the manner in which if is supposed that hearing is effected.

The stroke of some body against another, causes an undulating
action in the surrounding air, not unlike to the cireles which take
place on throwing a stone into smooth water ; and these waves of the
air, travelling at the rate of about thirteen miles in a minute, beat
against the external ear. Here they are collected and conveyed
through the canal to the membrane eclosing the drum of the ear.
This membrane they force into vibration, which is propagated onwards
by the small bones in the drum of the ear, till it reaches the labyrinth,
where communicating its impulse to the watery flnid contained in its
cavities, the anditory nerve at length becomes affected by the tremor
of the water, and the sense of sound is produced.

SMELLING.

The nose externally is constructed of bones, cartilages, small
muscles, and the skin. Its internal part, which is the seat of smel-
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ling, has an extensive surface formed by the convolutions of four small
bones ; two in each nostril. A soft pulpy membrane covers them
through all their windings, and upon this the branches of the olfac-
tory or smelling nerve are copiously distributed.

Many cavities and recesses, formed in the bones of the skull,
communicate with the nose, perhaps to increase the power of the
organ, as well as to give distinctness and volume to the voice.

The sense of smelling is effected by the membrane before
described. The subtile and invisible effluvia of bodies, being carried
with the air in which they float, through the nose in inspiration,
strike against the almost naked and soft olfactory nerves which are
every where spread throughout this membrane, and are kept moist
by a constant secretion of mucus, and produce in them a feeling,
which we call smelling. This sense, besides adding to our pleasura-
ble feelings, seems intended to direct us to a proper choice of aliments,
warning us to avoid those which may be putrid or otherwise dan-
gerous ; and also for admonishing us to avoid exhalations and vapors
which render the air unhealthy. When we wish to take in much of
the effluvia of any thing, we naturally close the mouth, that all the
air we inspire may pass through the nostrils, and at the same time,
by means of the musecles of the nose, the nostrils are dilated, and a
greater quantity of air is drawn into them.

THE TASTE.

Another sense which the all-wise Creator has given to assist us
in the proper choice of food, and also for combining pleasure with the
reception of nourishment, is that of taste. This property resides
in the nervous extremities or papillee, (minute terminations of the
nerves) which lie upon the extremity and sides of the tongue. It is
excited by the contact of those bodies, whose properties are fitted to-
act uponthesenerves. Thus by making different kinds of impressions,
owing to their various qualities, (some substances being mild, others
aerid and pungent,) the different tastes of sour, sweet, austere, &e.
are produced ; but the particular state of these nervous papille, of the
tongue, with respect to their moisture, their figure, and their covering,
will produce a considerable difference in the exercise of this sense.
Hence it varies in different people, and suffers great changes even in
the same person, by sickness, and various other causes,

The ability of the tongue to distinguish tastes, has been provi-
dently implanted, that we may discern what food is most salutary.
In general that which is so, is pleasant, and that which is ill-tasted is
rarely fit for our nourishment. In this manner nature has invited
us to take necessary food, as well by the pain called hunger, as by
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the pleasure arising from the sense of taste. Brute animals, govérned
by instinet merely, have the faculty of distinguishing flavors more
accurately, by means of which they abstain cautiously from poison-
ous or unhealthy food. Thus herbiverous animals, to which many
noxious plants are offered, are furnished with long and large papille
in the tongue ; which are not so necessary to man, whose reason and
means of information serve, in part, instead of mere animal instinet. :

TOUCH.

The sense of touch is that faculty by which we distinguish cer-
tain properties of bodies by the feel ; and in a general acceptation,
may, perhaps, be said to exist in all the parts of the body possessed of
sensibility. But the term is commonly confined to the nervous
extremities or papille of the skin, which being more numerous, or
covered with thicker or thinner cuticle in some places than in others,
aive, as we before observed, a grosser or finer degree of feeling to the
different parts. These papillee are capable of being impressed by
the exterior properties of bodies, whence the mind is enabled to form
ideas of their solidity, moisture, inequality, smoothness, dryness,
measure, fluidity, and heat. But the part of the skin which most
possesses this sense for the examination of substances, is that cover-
ing the points of the fingers ; which from the peculiar disposition of
its nervous papillee, and also from the convex shape of the part on
which they lie, is admirably gdapted for inquiring into the nature of
bodies by the feel.

We have now rapidly described the senses and their organs. In
each of the latter we have seen the nerve to be the seat of impression ;
and the organ itself to be an apparatus for conveying to the nerve a
particular influence from the impressing object. Thus the transpar-
ent parts of the eye transmit the rays of light to the nerve which is
spread behind them. The ear is adapted to collect, concentrate, and
propagate the vibrations of sound, till they strike against the nerves
distributed in the labyrinth. The nose, tongue, and fingers, are so
constructed that the nerves, spread upon those parts, receive diflerent
kinds of impressions from contact, owing parfly to the difference of
the medium through which the nerves are acted upon; the mem-
brane which covers them, being in some organs of a different structure,
and in some of greater density than in others. Thus there is a
common seat for impression in all the organs. The difference of
sense is ereated by the organ itself, whose peculiar construction is
fitted to receive only a particular influence from the impressing body.
What admirable simplicity ! and yet how astonishing are the opera-

tions of these beautiful parts of onr mechanism.
5]
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THE FACE.

The features of the face viewed collectively present a striking and
beautiful characteristic of the superior nature of man. Perhaps
nothing in creation enjoys and expresses so many, various, and elevated
influences as does the human countenance. It is the image of the
soul, the place where its ideas, motions, &e. are chiefly set to view,
and the seat of the principal organs of sense. To the countenance
we naturally look in conversation for the full meaning of the words
expressed. By it we are enabled to anticipate the emotions and
feelings of others, before they yet reach the tongue. It speaks a
language peculiar to itself, anticipating and outstripping all others
in rapidity ; which is general to all nations, and intelligible to every
individual of the whole human race. FEwven brutes, whom man has
domesticated and made his occasional companions, are not ignorant
of this kind of expression. When the dog would know the commands
of his master, unable to understand them in the complicated sounds
of speech, he looks intently upon his face, and endeavors to collect
thenee his wishes and the disposition with which he regards him,
Nor does this expression entirely forsake the face of man even in
death. All the affections of the mind are more or less portrayed in
turn in this limited but expressive field; love, pity, courage, fear,
calmness, anger, and every other strong characteristic of the man.

To the size and proportion of the pones underneath, which con-
stitute the base of the face, the difference of features is to be prinei-
pally attributed. Youth, age, sickness, health, and even the stronger
affections of the mind, have an effect in changing the countenance ; but
that diversity of feature consisting of the difference of length, breadth,
or projection, depends chiefly upon the bony frame that lies below it.

From this difference of features, is that great diversity produced,
which varies the countenances not only of nations, but of individuals;
so that no two, perhaps, of the whole family of mankind, could be
found exactly alike. But, notwithstanding this surprising diversity,
we are not to suppose that the individual features composing each
face are different from those of all other faces. We are rather led to
believe, that each is eapable of an indefinite number of combinations
with other features; and that from a very few kinds of features, the
astonishing and beautiful variety of faces we see round us are, by
transposition, produced.

This supposition is supported by the simplicity of means which
nature selects for eflecting her purposes; and in a great degree by
the likeness which often exists between two faces, sometimes so exact
that one shall be mistaken for the other.
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THE COMPLEXION.

It was not till lately that the true seat of the color of the skin
became known. Previously anatomists supposed that color depended
on the outer or scarf-skin. Malpighi, an eminent Italian physician,
at length led the knowledge of its true seat. He found that the skin
of the human body consists of three parts, separable one from the
other ; namely, the scarf-skin which is external, the thicker or true
skin beneath it, and a coagulated substance which lies between both.
. On future investigation it was discovered that this coagulated
substanece is execlusively the seat of color in the skin, and is what
causes the various shades of complexion in the different inhabitants
of the globe. This discovery has been since fully confirmed. If the
scarf-skin be separated from the coagulated substance beneath, it will
be found tobe semi-transparent. This is invariably the case with
the scarf-skin of the blackest negro, and with that of the purest white.
‘Whenee it follows that the outer skin of both being similar in trans-
parency and color, (and the inner or thicker skin being known not to
differ in persons of the most opposite complexions,) the intermediate
coagulated substance must be the seat of color; and this substance
varying in its tint, and appearing through the transparent scarf-skin,
produces the different complexions of the human race.

Whatever causes co-operate in creating these appearances,
produce them by acting upon the eoagulated substance ; which, from
the almost incredible manner in which the searf-skin is perforated, is
as accessible as this skin itself. These causes are probably those
various qualities of things, which, combined with the influence of the
sun, contribute to form what we eall climate. For the coagulated
substance is found to vary in its color from the equator to the poles.

SPEECH.

We shall first examine the organs of speech, and afterwards take
a view of this superior and distinetive faeculty of man.

The organs of speech are the month, the windpipe, and the lungs.
The first of these is known to every one, as also the parts which it
contains. The windpipe is a passage commencing at the back part
of the mouth, and thence descends along the neck to open into the
lungs. At its upper part it is constructed of five thin cartilages,
connected together by ligaments, and put into motion by small
muscles. These cartilages form a chamber at the head of the tube,
which is situated at the root of the tongue, and may be felt to project
in the upper and fore-part of the throat. The opening of this chamber
into the throat is a very narrow chink, which is dilated and contracted
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to produce every change in the modulation of the voice, by the muscles
attached to the cartilages. To defend this opening, a beautiful
contrivance is adopted of an elastic valve, which falls flat upon it
whenever we swallow, like the key of a wind instrument ; and which
at other times rises up and leaves the aperture uncovered for the
uninterrupted ingress and egress of the air into the lungs.

The tube leading to the lungs is formed by numerous semicircular
cartilages, connected by muscular fibres and membranes. They are
elastic and firm, to keep the canal of the windpipe always open, and
to resist compression. At the same time it is nearly as flexible as
though it was wholly membranous, and gives way to all the bendings
of the neck. Had it not been so, we should have been in perpetual
hazard of strangulation. The passage tothe stomach, on the contrary,
being intended only for occasional use, has its sides always collapsed,
unless when distended by the passing food. The lungs are two
cellular bags for containing air; they are situated in the chest, and
both open into the bottom of the windpipe.

In inspiration the air dilates the lungs. These, like bellows,
forece it back in expiration into the windpipe. Here the air is
straightened in its passage, and made to rush with force along the
tube towards its upper end, where striking against the elastic carti-
lages of this part, it is variously modulated, and the sound of the
voice produced. DBut these cartilages do not articulate the sounds;
to effect this the voice is required to pass through the mouth, where
it is differently modified by the action of the tongue, which is either
pushed against the teeth, or upwards towards the palate, detaining
it in 1fs passage, or permitting it to flow freely, by contracting or
dilating the mounth. It has been humorously and truly remarked
of the tongue, that it is the only muscle under the control of the will
which is not wearied by incessant use.

THE BLOOD,

Having now deseribed those parts of the human body on which
its figure, support, strength, motion, sensibility, &e., immediately
depend ; we next come to those which are intended to replace the
waste of the machine, and to supply it with new enersies.

Like all other animal matter, the human body suffers a constant
change. Life itself is an action inducing change, which ultimately
leads to death. This change is continually taking place, a removal of
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EXPLANATION OF FIGURE II.

Thiz Plate shows the Nervous System ; consisting of the Brain, Spinal Cord, and Nerves. The brain
gives arigin o nine pairs of nerves ; and the spioal cord, connected with tho broin, gives off thirty-one
pairs.  Therg are, properly, two brains: the large brain, occupying the apper and front partof the skuoll,
and the small brain which oceapies the posterior and base of the skall.

A. A, The two halves of the Large Brain,

B. B The two halves of the Small Braiu.

F. F. Bpinal Cord, joined to the Large Brain,

(0. Eranches of the Fifth Nerve going to the face, tesih, and eye.

E. Five nerves forming the Brachial Flexus, and going to supply the aros and hands,

W. Branches of the Daorsal, or Nerves of the Back. Those near the lower F. are the Nerves of the
Loins.

H. Sacral Nerves, going to the thighs, legs, and feet.
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the old, worn out particles, and an incessant deposition of new
ones. To effect the latter purpose, nutritious matter must be
lodged in the animal machine, otherwise it will speedily wear
down and run into dissolution. We therefore find it supplied with
a rich store of a nutritious fluid, fine enough to penetrate its
minutest parts, and constantly eirculating through the whole machine.

This fluid, ealled blood, is of a rich and beautiful color, vermillion
in the arteries, but modena red in the veins, and black, or almost so,
at the right side of the heart. In various individuals, but much more
so in different animals, it varies with their funetion and manner of
life. It is more or less perfect in quadrupeds, in birds, in fishes, and
in insects. It is thick or thin, has gross particles or small, is red or
pale, hot or cold; and the last circumstance is so striking, as tfo
have led to a division of animals into those of hot and cold blood.

Blood recently drawn from a vein into a basin, would seem to be
a homogeneous red fluid ; but when suffered to rest, it soon coagulates
and divides into two parts, viz., a red clot or cake, and the transparent
serum or water in which it floats. The former may be again divided
by washing away the red particles, when a pure and white coagulum
only will remain.

In the blood of all animals, even in colorlegs insects, globular
particles are found; in white ones they are white ; in those which
are green they are green also, but in most insects they are transpar-
ent. These red globules are easily seen in the human blood by the
help of a simple lens; they are larger in the feetus than in a grown
animal, and also vary in size in different creatures. In the skate
the red globules are much larger, but in the ox smaller than they are
in man. Fish have large globules, serpents smaller ones, and man
smaller still. In man the diameter of each globule is much less than
the three thousandth part of an inch. Their quantity, in regard to
the whole mass, varies so much, that the appearance of the blood is
a real index to the state of the constitution. In some diseases
attended with weakness, the blood is poor and colorless. In health
and strength it is rich and florid. By labor the red particles may be
inereased in a wonderful degree ; in hard working men they abound.
They may be accumulated by exercise into particular parts, as in the
wings of moor-fowl or pigeons, and in the legs of common hens.
The wings of the latter being rarely used, the muscles which move
them contain but few red globules, and are of a paler tint. The
color of the flesh of animals is altogether derived from these particles,
and if they are remoted by repeated bleedings, it becomes unnatu-
rally white. This effect of bleeding is well known to the feeders
of calves. The uses of the red particles are not ascertained ; but
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their color depends upon the action of the air in respiration. They
are found to contain some iron in their composition.

The blood contains various saline particles, and the earth which
assists in forming bones; but of its other properties, and more
particularly those which are derived from the air in respiration, we
defer speaking till we shall have occasion to view the nature of this
fluid, and its influences on the animal body. We shall now deseribe
those parts which throw the blood into motion, sustain its constant
circulation throughout all the parts of the body, and which separate
various fluids of different properties from the blood.

THE ORGANS OF CIRCULATION.

These are the Heart, the Arteries, the Veins, the absorbing Vessels, and their Glands.

THE HEART.™

This organ is sitnated nearly in the centre of the human body,
oceupying a place in the chest rather to the left of the centre of this
cavity, and lying immediately upon the diaphragm or muscle dividing
the chest from the cavity below, with its apex or point inclining
towards the bony extremity of the sixth rib of the left side, and
against which it may sometimes be felt to strike. In this situation
the heart is sustained by the large blood-vessels which originate from
its base ; but its point is entirely free, and it is surrounded by a
strong membranous bag or purse, which is firmly fastened to these
vessels, and to the diaphragm. It serves to preserve the moisture of
its surface, by constantly exuding a fine thin lubricating fluid, and
thus lessens its friction with the parts in contact with it ; at the same
time that it supports the heart itself when under violent action.

The heart consists of four cavities or chambers for receiving the
blood, and for giving it a fresh impulse. Two of these cavities are
on each side, and communicate with each other by an opening
throngh the partition which divides them ; but they are totally dis-
tinet from the cavities on the other side, although they correspond
with them in shape, structure, and use. The heart may be said,
therefore, to consist of two distinet organs; one on the right heart
for sustaining the circulation through the lungs, and the other on
the left for impelling it throngh the rest of the body. The first cavity
on the right side of the heart is called its auricle, and receives the
terminations of two large veins which reconvey the blood returning

# See the frontispiece with explanations.
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from all parts of the body to the heart. This cavity may be viewed
as a reservoir for the returning blood, which it discharges into the
other cavity of the same side, called the right ventricle. The opening
into the ventricle is closed by a valve, which is so contrived as to
admit the blood, but to prevent its return. The ventricle has another
opening leading from it into an artery, and the right ventricle, when
filled with blood from the auricle, contracts and forces it into the
artery of the lungs ; and (that it may be able to propel the blood with
sufficient foree into this tube) it is constructed of greater strength
than the auricle, having its walls firmly supported by fleshy columns,
which extend across the cavity of the ventricle, and connect its
opposite sides together. There are valves also situated at the com-
mencement of the artery of the lungs, and for the same use as in the
auricle, viz., to prevent the blood from returning into the cavity,
whence it had just been expelled.

This description of the right side of the heart will suffice for that
of the left; both being constructed nearly in the same manner,
having corresponding cavities or chambers, and for similar purposes.
But it ought to be observed, that as the right auricle receives the
blood returned to the heart from all the parts of the body ; and the
ventricle of the same side propels it into the vessels of the lungs; so
the auricle on the left side of the heart receives this blood from the
lungs, by four veins which open into it, while it is the office of the
left ventricle to force it into a new cireulation along the extent of
the whole body. The left ventricle is stronger than the right, be-
cause it has a greater resistance to overcome,

The substance of the heart is muscular, being composed of red
and elastic fibres, similar to those which constitute the other museles
of the body ; but so arranged as to admit of contraction in all diree-
tions, and with such a peculiar modification of the excitable prineiple
as to be contracted and dilated alternately through the whole of life;
so that the circulation never ceases. The heart, in fact, possesses the
contractile power in a higher degree than any other muscle. It is
called into action partly by the mechanical distension of the blood,
although principally, no doubt, by its peculiar qualities as a stimulus.
The auricles of each side are filled at the same instant, while the
ventricles are at the same fime emptying themselves. The right
auricle, when filled, contracts, and urges the blood onward into the
now relaxed ventricle ; the last, when distended, contracts in its turn;
the flaps of the valves are thrown back, and close the opening into
the auricle, and the blood has no other outlet but into the pu]mhnar}'
artery, which leads to the lungs; where it is to be changed in its
color and other properties. The artery is now dilated, its valves are
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instantly closed, and prevent the return of the blood into the ventri-
ele. Then the artery contracts, and impels its contents onward, to
make way for a new wave of blood. During this time corresponding
motions take place in the left side of the heart, with this difference
only, that the left ventricle forces the blood into the aorta, or great
artery of the body, after it has undergone its due changes in the lungs,
throngh which it was cireulated by the force of the right ventricle.

It is observable, that this motion of the heart not only survives
that of the organs of voluntary motion, but continues a eonsiderable
time even after it is separated from the body. Nay, after it has
ceased to palpitate, yet its contraction and dilatation may, by the
application of stimuli, be alternately renewed and continued some
time longer. Hence in drowning and suffocation, though the pulse
be imperceptible, and life apparently extinguished, the heart still
preseives this latent power, or susceptibility of motion; for though
unable to propel the blood through the vessels of the body, it needs
only to be exeited by suitable stimuli to renew its action. In the
first rmdiments of life, even before the brain is formed, a pulsating
point or spot shews the embryo heart in miniature, and marks its
primeval irritability, as a sure pledge of vitality. The heart of the
ehick begins to move before we can presume that there is any organ
for distributing the nervous power. The palpitating point is the
heart of the chick, and it is seen beating while its body is but a rude,
unformed, and gelatinous mass.

As this singular organ exhibits irritability the first, so it never
relinquishes it till the last, and may therefore be considered as the
first part of the animal which lives, and the last which dies.

In animals with eold blood, this irritability is very great, and con-
tinnes a long while. The heart of a viper will palpitate when
taken from the body, twenty-four hours ; and that of a turtle, thirty,
or longer. In the warm blooded animals, it moves till the fat is ren-
dered stiff’ by the cold, when the motions of the heart and all the
other musecles commonly cease.

THE ARTERIES.

From the ventricles of the heart arise two large elastic tubes,
called arteries, which afterwards divide like the trunk of a tree, into
innumerable branches.  The one commencing at the right side of the
heart, conveys the blood to the lungs, while that which is continued
from the left ventricle, carries it to all the other parts of the body.
The arteries are composed of three membranes called coats, an exter-
nal eoat, a middle coat, which is muscular, and an inner one, which
is smooth.  They partake of the nature and action of the heart, for
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being dilated and irritated by the blood impelled into them from the
heart, they contract, by means of their muscular coat, upon this
blood, and thus propel it to all parts of the body, for their nutrition,
and the various secretions. This dilitation and contraction is called
the pulse, and is perceptible in the trunks and branches of the arteries,
but not in their minute ramifications, except when inflammation
1s going on.

THE VEINS.

The blood, having been conveyed by the arteries, even to the
extreme parts of the body, for its nourishment and repair, the sur-
plus is earefully returned to the heart and lungs, to be prepared for
a new circulation; and for this purpose are the veins provided,
They commence from, or rather are continuous with the minute
arteries, and as they approach the heart, they run into larger but
fewer tubes, till at last they terminate in it by six great trunks.
Two of them empty their contents into the right anricle; the one
collecting the blood from the vessels of the head and the upper extre-
mities, while the other ascends with it from the lower parts of the
frame. These are loaded with venous blood ; but the remaining
four veins pour the blood from the lungs into the left auricle ; it is
now changed into a bright red color, and is called arterial blood,
because it has the appearance with which it is always found in
arteries ; so that in the lungs the office of the arteries and veins is
transposed ; the former conveying venous blood, while the latter are
filled with arterial blood.

The continuation of the extreme branches of the arteries to those
of the veins, resembles two trees united to each other at their tops,
while their trunks are so disposed as to terminate in a common point,
the heart; and if we suppose that both these trunks and their rami-
fications are hollow, and that a fluid is incessantly circulating through
them, by entering into one of these trunks, and returning through
the other, we can conceive how the blood is eireulated through the
human body.

The veins do not pulsate, like the arteries. The blood which they
receive from those vessels flows through them very slowly, and is
conveyed back to the heart by the eurrent of blood from the arteries,
and the contraction of the muscles, among which they ramify. It is
prevented from flowing backwards in the veins by valves, which con-
stitute one of the great distinctions between these vessels and the
arteries. The valves are formed by the innermost membrane of the
vein rising up in a fold into the cavity of the vessel, like a curtain,
and stretching itself along the vein so as to form a kind of crescent,
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which permits the blood to flow on towards the heart, but imme-
diately stops it if attempting to flow back.,

The absorbents are thin and pellneid vessels arising from the
various surfaces of the body, and running to a common trunk or
tube, called the thoracie duet, becaunse it lies principally in the thorax
or chest, which empties itsell into a vein a little before it comes to
the heart. They are distingnished into two kindss the lacteals and
the lymphaties; the former absorb the nutriment from the intestines,
and convey it by the thoracic duct into the efrculation, while the
latter vessels take up the colorless fluid, ecalled lymph, (whence
they receive their name) and convey it from all the parts of the
body to the same point. Thus the parts of the blood which
either from their thin, oily, or nutritive qualities, had been separated
from the red, circulating mass, and thrown out by the secreting
or exhaling arteries, are absorbed, after having performed their varions
uses, and are again ednducted by the lymphatic vessels back into
the ecirculation to mix with the blood ; and the lacteals, or absorb-
ing vessels of the intestines, drink up the milky fluid formed from
our food, and earry it to the heart and lungs to be changed into
blood.

Hence we see that absorption is a funetion necessary to the
circulation, and highly essential to life. It completes the eirele in
which our fluids move, and supplies the constantly deereasing blood
with new parts. But there are other purposes, which this eurious
and beautiful operation of onr frame accomplishes. The skin is full
of small pores which are the mouths of lymphatic vessels. Through
these are absorbed properties from the surrounding bodies, as from
the air, water, or such substances as may be in contact with the
skin, and are thence conveyed into the system for its refreshment, or
cure ; for instance, medicines rubbed on the skin enter the body, and
affect the frame.

But a grand, constant, and universal agency of our lymphatie
system, is the removal of old, useless, and worn out parts, and the
making room for new ones. 'This astonishing power of our frame to
change its withered, for sound, healthy particles, is not confined to
any one part or organ of the body, but is possessed by all. Delicate
membranes, and strong tendons, the soft moving muscle, and the
hard, solid, inactive bone, are all acted upon by these modellers of
our frame, throw off the old exhausted particles of which they were
composed, and acquire fresh ones. By this constant and general
renovation of all its parts, which endures through life, are the health
and vigor of the whole body preserved.

Absorption also helps to remove those injuries which happen to
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the frame by accidents. If a tumor arises from a blow, the absorb-
ents will soon begin to act, and eventually remove the swelling. A
fluid poured from its ruptured vessel will be absorbed by the lympha-
tics, and carried again into the circulation. Even parts of the body
which are diseased, or have their organization destroyed, and are
consequently unable to perform their funetions, will have their dead
particles carried off by absorption, and room made for fresh, healthy
depositions. The black or greenish spot which is left by a bruise, is
owing to blood having exuded from a ruptured blood-vessel. Its
disappearance is the eflect of the action of the absorbents, which is
at all times, and in a similar degree, operating in every part of our
body, but not equally obviously. According to the proportion which
the action of the absorbing vessels bears to that of the arteries, by
which fresh supplies of nourishment are brought to all parts, will the
size of the body depend. Hence in youth the absorbents depositing
more nutritions matter than the arteries convey away, the frame
grows and expands. In middle age there being a balance between
the actions of the two systems of vessels, no change can take
place ; but the absorption being greater in old age than the nu-
tritions action of the arteries, (now declining agreeable to the
course of nature) the body shrinks from its usual dimensions, the
limbs become wasted and shriveled, and the whole frame totters
towards the grave.

The absorbents are full of valves like the veins, for preventing
the flowing back of the lymph; and the power by which they drink
up this fluid, and with it the decayed and dissolved solids of the
body, is supposed to depend prineipally on their muscular structure ;
the mouths of these vessels being filled with the particles of the fluid,
their coats contract, and their contents being pressed upon at the
sides, and prevented from returning by the valves, are necessarily
propelled towards the termination of the absorbents in the veins,
there to be mixed with the blood.

THE GLANDS.

These organs are designed to separate various substances from
the blood, and are sitnated in different parts of the body. They differ
in size, shape, and construction, according to the peculiar kind and
quantity of fluid which is meant to be separated from the mass of
blood.  Thus while some are of a small and roundish figure, others
are much larger and variously formed. Each of the small olands
consists, first of an artery for supplying the gland with blood, and
also for separating, by the peculiar disposition of its extremity, a
particular kind of fluid from this blood ; next of an exeretory duect
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or canal which goes out of the gland, and conveys thence the secreted
fluid, by the contractility of its coats; and lastly, of a vein for
returning to the eirculation, the blood remaining after the secretion
has been accomplished.

Of this simple kind are most of those little glands, which are
found in different parts of the body, as under the skin, in the mouth,
nose, eye, &c. and which, by secreting an oily or mucilaginous fluid
from the blood, keep the parts on which they lie constantly moist,
prevent friction, defend them from the air, and from the floating
particles which it may contain. That the vessels necessary to effect
secretion may not be extended into long and inconvenient lines, they
are skilfully coiled into a small space, and conneeted together by
cellular substance, and assume the roundish and even appearance,
which those little giands exhibit,

The large glands consist prineipally of an aggregation of the small
ones, but have the following peenliarities of general structure ; 1st,
all the arterial branches which bring the blood to the gland, and
alterwards become the organs of secretion, arise from one great trunk,
which does not divide till it has reached the body of the gland ; 2nd,
the excretory duets of the various small glands, composing the great
one, all run to unite into one large, common tube or canal for con-
veying away the collected secretions of the little glands; and 3rd,
the branches of the veins, corresponding with those of the artery, all
pour their blood into one great trunk, by which it is returned into the
eirculation.

This process of separating various bodies from the mass of blood
is termed secretion, and it is a most important funetion ; for every
animal production is a secretion, whether there be a complicated
apparatus for forming it or not. Thus bone, flesh, fat, skin, &e. are
as strictly secretitious as the urine, the bile, or the tears; only that
in the latter case, for the sake of compactness, or because the secretion
was wanted in one spot for a specific purpose, the apparatus for
producing it is limited ; while in the other instances, the substances
are formed in many parts of the body.

The term gland has been confined to the congeries of vessels, &e.
- above deseribed ; but as we have seen parts the least peculiar in their
structure perform the functions of a gland.

In general the substances they secrete are of immediate use in
the animal system, and are so either constantly or occasionally. In
the latter case, a reservoir is attached to the gland in which the
secretion is accumulated till it is wanted.

There are other secretions which separate useless or noxious
bodies from the blood ; these are termed excretions; such are the
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urine, the perspirable matter, and some others. They are the vehicles
by which worn out particles are removed, as well as noxious ones,

The manner in which the glands effect secretion is wholly un-
known. They are composed of similar vessels, have a common fluid
to secrete from, and still they separate substances wholly differing
from each other and from the blood.

Their mechanism is too minute for our inspection; and it never
will be in our power to examine the machine when at work ; all our
observations must, therefore, be confined to the dead body. Hence
we have little hiope of penetrating this mysterious process, although
we may conceive in general, that vessels of different sizes, lengths,
convolutions, and angles of separation from their trunks, will be fitted
to deposite different compounds.  In truth the body is a complicated
laboratory, where changes are incessantly taking place, partly chemi.

cal, and partly otherwise.

REVIEW OF THE CIRCULATION.

The celebrated Harvey was the discoverer of the cireulation of
the blood. ¢ Seeing,” says he, *“ that the blood passed from the arteries
in abundance into the veins, unless these were to empty themselves,
and the others to be refilled, that ruptures of vessels every where
would take place, which does not happen, I began to conjecture there
must be a cireular motion of the blood ; but this doectrine was so
new and unheard of, that I feared much detriment might arise from
the envy of some, and that a number wonld take part against me, so
much does custom and doctrine once received, and deeply rooted,
pervert the judgment. However, my resolution was bent to set this
doctrine forth, trusting in the candor of those who love and search
after truth.”

No sooner had he published his discovery of the blood’s circulation,
than prejudice assailed him. Few physicians, and none passed the
age of forty, believed his doctrine, which they sticmatised as an
heretical innovation in philosophy and physic. Even his practice
began to decline. But he had the happiness to outlive the clamors
of ignorance, envy, and prejudice. Professional men were at last
ashamed to own that they had ever disbelieved his doetrine, which
was essentially the same as that which we have previously deseribed.

The circulation of the blood can be easily seen, by the help of a
microscope, in the bodies of different ecreatures, which are either
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wholly, or in part transparent; and the observations made by this
means are preferable to any others we can make, since, in dissections,
the animal is in a state of pain, or dying; whereas in animals
viewed in the other mode, all is left in its usunal course, and we see
what nature does in her own undisturbed method. The tail of the
newt, or water-lizard, affords a very entertaining prospect of the cir-
culation of the blood, through almost numberless small vessels. But
no object shows it so well as one of those animals while so young
as not to be above an inch long; for then the whole body is so very
transparent, that the circulation may be seen in every part of it, as
well as in the tail; and in these subjeets nothing is more beautiful
than the course of the blood to and from the toes, where it may be
traced all the way with great ease. Near the head there are also
found three small fins, which afford a very clear view of the circula-
ting blood. These are all divided like the leaves of the poly-
pody ;* and, in every one of their branches, the blood may be very
accurately traced, running to the end through the artery, and then
returning back again by a vein of the same size. As the vessels are
very numerous and large in this part, when the third or fourth mag-
nifier is used, there are sometimes seen thirty or forty channels at
once. The large size of the globules of blood in the newt, and their
fewness in proportion to the quantity of serumn, renders them partie-
ularly distinet; and we remark that their figure, as they are
protruded through the vessels, changes in a very surprising manner.

The impetus, occasioning the circulation, is great enough in some
animals to raise the blood six, seven, or eight feet high from the
orifice of a divided artery; and that the force of the heart must be very
areat, appears also from its expelling about eight pounds and twelve
ounces every minute, with a velocity equal to one hundred and fifty-
nine feet in that time, besides overcoming a great resistance in dis-
tending the arteries. The space of time wherein the whole mass may
ordinarily circulate, is not ascertained. Some of the latest writers
however, state it thus. Supposing the heart to make two thousand
pulses in an hour, and that at every pulse there is expelled an ounce
of bload, as the whole mass is not ordinarily computed to exceed
twenty-four pounds, it must be eirculated seven or eight times in the
space of an hour,

Such is the eirenlation of the blood, and the astonishing arrange-
ment and powers of its organs. Whether we consider the force
which they exert, their never wearying action, or the admirable wis-
dom with which they are disposed, the subject forcibly impresses the
mind. Here we find one of the most noticeable and peculiar animal

* The common fern—Ep.
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functions. Far less magnificent in their plans, and less skillful in
their execution, hydraulics offer us but faint analogies with it, in
those machines, by means of which water is distributed into every
quarter of a great city. Upon the whole contrivance of the circula-
tion we may truly say that the Creator has impressed distinctly
his own signet.

ORGANS OF RESPIRATION.

We will now consider one of the most beauntiful and important
functions of the animal body; upon which life itself immediately
depends, and which is constantly replenishing all its springs. Breath-
ing, like the eirculation of the blood, is essential fo the preservation
of the animal. The one supplies it with fresh nutriment, and thus
prevenis decay. The other animates the whole of the machine, and
invigorates all its movements. To comprehend this function, it will
be necessary to extend our views to the nature and properties of the
air engaged in respiration, and to those influences which it has upon
the animal body. We first deseribe the organs of respiration, and
the manner in which it is performed in man, and in other creatures.

THE TREACHEA OR AIR-TUBE.

The trachea, or windpipe, by which the air is conveyed from the
mouth and nostrils into the lungs, has nearly the same construetion
in quadrupeds as in man. It is formed of ecartilaginous rings, and
an elastic ligamentous membrane. The rings are intended to keep
the area of the tube constantly open, but do not deseribe a circle;
the back part of the windpipe, or that side of it which lies next to
the canal leading from the mouth into the stomach, being composed
almost wholly of the elastic membrane, for the greater convenience
in the act of swallowing. This membrane also connects the cartil-
aginous rings together, and completes the sides of the tube, The
upper part of the frachea, as we have before observed, is peculiarly
formed for producing the voice, and has a small thin cartilage placed
over the mouth of the tube, which oceasionally shuts down, and
closes the passage to the lungs, as in swallowing. From this part
the air-pipe descends along the fore-part of the throat, till it passes
into the cavity of the chest, fo enter the lungs. Tts internal surface
is constantly kept moist, and defended from the air when passing, by
a mucus which is poured out from small glands every where strewed
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on the membrane lining, this tube. A similar mucus lines all the
passages which lead to the infernal cavities from without.

When the air-pipe has nearly reached the lungs, it divides into
two great branches. One of these goes to each lung, and is dis-
tributed through the whole of its substance, in an infinite number of
ramifications, all constructed in a manner similar to the original
tube, till they become very minute ; when instead of having cartila-
ginous rings, they are found to be wholly membranons.  These
small branches terminate in innumerable cells, which communicate
with each other, and give the lungs the appearance of a honey-comb
when its substance is cut into, particularly in some animals where
the cells are large ; as in the turtle.

EXPLANATION OF FIGURE IiL
HEART AND LUNGS.

This Plate shows the Larynx, Wind-
pipe, Heart, and Lungs, and the large
vessals by which they are connected.
L. Larynx, or Vocal-box; the organ

in which the voice is formed, {

T. The Trachen, or Windpipe; con-

necting the Larynx to the Lungs.

A, The Aorta, or Large Artery of the

Heart; arising from the Left Ven-
tricle.

P. Pulmonary Artery, or Artery of tha
Liungs ; this Artery arises from the
Lent Veotricle of the Heart, and
divides into two braoches, one go-
ing to each Lung,

. Left Auricle of the Heart.,

. Right Auricle.

. Air Cellz of the Lungs.

. Right Vantricle of the Henrr,

. The et emls of Arteries going to
the Heart,

. Small branches of the Right Pul-
monary Arlery ; a poriion of each
Lung having beencut nway to show
these branches and the Air Cells,

P=EEO

"

THE LUNGS.

We have already observed that the trunk of the body is divided
into two great cavities by the diaphragm, which is a horizontal fleshy
partition, and that the superior cavity is called the thorax or chest,
and contains the heart and organs of respiration. This cavity is
is again divided into two lesser ones, by a strong membranous
partition, which runs in a direction perpendicular to the diaphragm,
and extends from the back-bone to the fore-part of the chest. It is
composed of the membranes lining the two cavities, which being
applied to eaclé other laterally, like two bags, form a partition for



82 ANATOMY AND PHYSIOLOGY.

separating and sustaining the lungs, and for preventing them from
pressing upon each other, in the different positions of the body. The’
laminz composing this partition do not every where adhere together.
At the lower part of the chest they recede from each other, to make
room for lodging the heart, and at the upper part of the cavity they
receive between them a eland called the thymus, the use of which in
the animal economy is not yet ascertained. The internal surface of
the chest, like all other cavities, is kept constantly moist and smooth,
for the greater safety of the delicate organs of respiration, by means
of this lining membrane, which is called the pleura, and which
exudes a fine watery fluid, preventing friction and adhesion of the
lungs to the sides of the chest.

The lungs are the prineipal organs of respiration. They are two
‘in number, one oceupying the right, and the other the left cavity of
the chest; but they respire by one common tube, the windpipe.
Their texture, as may be seen in those of any quadruped, is soft and
spongy, being composed of blood-vessels branching out with exquisite
minuteness upon the sides of the air-cells. They are united into a
mass of cellular membrane, and so disposed, that the blood can ex-
tract from the air certain properties whichshall be hereafter ex-

plained.

RESPIRATION.

Respiration consists of inspiration, or the ingress of the air into
the lungs, and expiration, or the egress of the air from the lungs; it
commences at birth, and continues through life. In man and quad-
rupeds it is performed in the following manner.

The diaphragm, dividing the chest from the abdomen, is strong
and musecular, and can act with great power in enlarging the cavity
of the chest. It is convex towards the lungs, and concave below.
When it contracts, its surface becomes nearly flat, and of course the
chest is deepened. At the same instant the intercostal muscles con-
tract, and raise the lower ribs which are moveable towards the upper
one which is more fixed. When the ribs are raised, they are so
contrived as to be drawn outwards, and the cavity of the chest is
dilated laterally.

Thus we see that when we inspire the chest is enlarged in all
directions. The lungs are suspended in the cavity, and follow all the
motions of the parts which enclose them, for when the pressure of the
ribs is removed, the air they contain expands by its elasticity, and
the external air rushes in to restore the balance. The lungs are now
in a state of inspiration, and they are emptied by the following

Process.
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When the diaphragm contracts, it would lessen the abdominal
cavity as much as it enlarges that of the chest, if its loose enclosure
did not give way by protruding.

This pretrusion of the belly excites the abdominal musecles to re-
act. Their contraction pushes up the now relaxed diaphragm into
the chest, and as they are attached to the lower edges of the ribs,
they pull them down with great power, and thus lessen the cavity of
the chest. The lungs are compressed, and the air which they had
just received is now expelled. This is expiration.

It is pleasing and instruetive to observe this admirable alternation
of motion by which the mechanism of respiration is effected. The
diaphragm and intercostal muscles co-operate in enlarging the chest;
they contract and are relaxed in the same instant; while the ab-
dominal muscles seize, as it were, the moment of their relaxation fo
counteract their motion, and to diminish the size of the chest.

Respiration is performed in the mode above deseribed ; in animals
which have a musele, the diaphragm is for this specific purpose.
Breathing is essential to all animals, though it is effected variously in
different ereatures, in correspondence with that indefinite diversity of
forms, and of habits, with which animal existence is endued.

ORGANS OF DIGESTION.

These occupy, for the most part, the great cavity of the abdomen, and are, principally, the
Stomach, the Intestines, Liver, Spleen, and Pancreas, or Sweet Bread.

THE STOMACH.

The stomach is a large bag or pouch for receiving the food. It is
sitnated a little below the diaphragm, and has two museular tubes
or pipes opening into it. One of these, leading from the back part of
the mouth down through the chest into the stomach, opens into this
organ at the left side. This tube is called the esophagus. It runs
between the air-tube and the spine, and conveys the food from the
mouth into the stomach. From the right orifice of the stomach
arises the other tube, intended to convey away the food after a certain
time. This tube constitutes the intestinal canal, and will be more
fully explained. The stomach is a highly irritable and sensible
organ, having numerons muscular fibres entering into its composition,
and being plentifully supplied with nerves. On its outside it is
covered by a membrane called peritoneum, because it lines the abdo-
men, and contains the different digestive organs within its fold. This
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membrane not only sustains those organs in their proper situations,”

but a]su affords a fine mucous fluid for keeping their surfaces con-
stantly moist, thus

to prevent injuries
which would other-
wise arise from frie-
tion. From the in-
M ternal sarface of the
Sl stomach there is a
fluid constantly se-
creting, called the
oastric juice, which
has the peculiar pro-
perties of dissolving
and attenuating the
food before it passes
into the intestines.

EXPLANATION OF FIGURE 1V,

& End of gullet. fg Lower or pylorie end of stomach,
¢ Large end of stomach. k  Muscular band round pyloric end.
d Cavity of the stomach. Il Folds of mucous membrane of stomach,

THE INTESTINES.

The intestines are a long membranous and musecular eanal, which
arises from the right orifice of the stomach, and is generally five or
six times the length of the body, forming many eircumvolutions in
the cavity of the abdomen, which it traverses from right to left, and
again from left to right. Their structure is not unlike that of the
stomach, being composed partly of museular and nervous fibres, and
possessing a high degree of irritability, as may be seen by their worm-
like motions, even ont of the body after death, when pricked with a
needle, or otherwise stimulated. Soon after the intestinal canal goes
out from the stomach, an oblique opening may be perceived by which
the fluids from the pancreas and liver are poured into the intestine
for the purpose of mixing with the food as it passes downwards.
That the descent of the aliment may not be too rapid, by which the
body would be deprived of a supply of nutrition sufficient for life
and health, the inner coat of the intestines is thrown into a number
of plaits, admirably fitted to retard the progress of food, till its
nourishing properties are absorbed by the proper vessels. The whole
internal surface of the intestines is kept constantly moist by the
discharge of a mucous fluid, which favors the proper descent of the
alimentary pulp, and helps to secure these organs from injury. The
intestines and stomach have a strueture very similar to each other;
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so that the deseription of one applies to the other with sufficient
aceuracy for our purposes,

They have three coats. The internal one has been described as
seereting a defending mueus. Here open into the cavity of the intes-
tines those small absorbing vessels which take up the nutritive
particles; they are called lacteals. They arise from the upper
intestines principally. Next to this is the muscular coat, the fibres
of which run in two directions. The one set embraces the intestines
as small eircular bands, or nearly so; and their purpose is obviously
to shorten, by their contractions, the diameter of the intestines.
Other fibres take a longitudinal course and lessen its length. The
combined action of these fibres produces the vermicular or worm-like
motions, and propels the contents of the intestines downwards; as
the parts are stimulated by the distention of the food. The last coat
is the peritonial, or investing one; it is a common covering to all the
contents of the abdomen ; which it at the same time lines. To cover
the intestines it rises double from the spine, to which it is attached.
It passes some distance before it reaches the intestines. These it
embraces and slings in its fold, as an injured arm is slung from the
shoulder. Between the spine and the intestines, it is seen like a thin
and transparent membrane, allowing a sufficient motion to their
different convolutions, without permitting them to become confused
and entangled.

This is the mesentery, which is thus found to be a double mem-
brane, including between its laming arteries and veins, nerves and
lacteals, branching with exquisite minuteness and delicacy.

THE LIVER.

This is the largest gland in the body, of a dusky red color, imme-
diately sitnated under the vaulted cavity of the diaphragm, chiefly
at the right side, but having the thin edge of its left lobe laid over
the right side of the stomach. Anteriorly it is convex. Posteriorly
it is concave, It is very thick in its superior part, and thin in its
inferior. The upper side adheres to the diaphragm, and is fixed to
this and to the breast-bone, by a broad suspending ligament. It is
also tied to the navel by a ligament, formerly the vein by which the
feetus received nourishment from the mother,

The liver secretes a dark-colored fluid called bile. For this pur-
pose it is supplied with a large quantity of blood. Most of the veins
of the other viscera of the ahdomen, instead of returning their blood
to the heart, agreeably to the general laws of circulation, by the
great returning veins, run forward towards the liver, where they
unite in one large trunk, called vena porta, and which soon after
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enters this gland, and is ramified thronghout its substance. Here
this great vein performs the oflice both of an artery and a vein; for
like the latter it returns the blood from the extremities of arteries,
while like the former, (and by a singular exception,) it accomplishes
secretion. Besides this vena porta, which furnishes the materials for
the secretion of bile, the liver has an artery of large size, for the pur-
poses of nutrition to the organ itself; which, it would seem, could not
be effected by the venous blood of the vena porta.

The bile, after being separated from the mass of blood in the liver,
is conveyed by very minute excretory ducts into larger ones, which
also convey it into one great duet or channel, and which, as we before
observed, opens into the intestines not far from the stomach. There
is attached to the lower part of the liver, a little membranous bag,
shaped like a pear, and which as a small reservoir, contains a por-
tion of the bile seereted in the liver. Its neck is continued in the
form of a canal, ranning to unite with that of the liver, when both
enter the intestine, and pour in their contents by a common opening.
" With respect to the precise use of the bile physiologists are not
determined. It seems to perform some important part in the econo-
my, and especially in the conversion of food into chyle, since that
fluid is not separated until the pulpy contents of the stomach have
been mixed with bile and the pancreatic juice. It certainly stimu-
lates the intestines to act; for when the entrance of bile into the
intestines is prevented by gall stones or any other obstrueting cause,
the bowels are costive. We know, too, that many of our diseases,
particularly those which we experience in hot climates, arise from
derangements of this organ.

THE PANCREAS.

This is a gland, in structure similar to the salivary glands. Itis
placed behind the bottom of the stomach, towards the first vertebra
of the loins, with one end pointing towards the spleen, and its other
extremity extending forwards. It is about eight inches in length,
two or three broad, and one in thickness; has a yellowish color,
inclining to red, and secretes a fluid resembling the saliva, by a duet
which enters the intestine, together with the biliary canal.

THE SPLEEN.

The spleen is sitnated immediately under the diaphragm, above
the left kidney, and between the stomach and ribs. Tts use is un-
known. So unimportant, however, is its function in the animal
economy, that Cheselden asserts it may be taken from dogs without
any marked inconvenience.
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THE OMENTUM OR CAWL.

There is a broad, thin, and transparent membrane arising from

the inferior border of the stomach,
and reaching down as far as the
navel ; it is every where double,
consisting of two thin mem-
branes, joined by cellular texture,
in the cells of which great quan-
tities of fat are sometimes depo-
sited, The secretion of this fat
is performed in the most simple
manner. The fat is distributed
very unequally in this membrane,
it being in some places quite thin
and transparent, and in other pla-
ces above an inch thick. The cawl
of calves gives a beautiful repre-
sentation of this fact.

The use of the cawl is prinei-
pally to interpose itself between
the peritonenm, the intestines,
and the stomach, to keep all these
parts moist, warm, slippery, and
to prevent their adhesion.

=
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EXPLANATION OF FIGURE V.,
REPRESENTING THE VISCERA OF THE CHEST AND ARDOMEN.

1. The Trachea or Windpipe, before it divides
to plunge into the substance of the Lungs.

3. The internal Jugular Vein returning the Blood
from the inside of the head, It joins the

3. Bubclavian Vein, conveying the Blood which
has circulated through the Arm; both form a com-
mon trunk, the

4. Descending Cava, which pours its contents
into the

5. Right Auricle of the Heart, which receives
algo the Blood from the rest of the hody by a large
Yenous Trunk, the Ascending Cava, uot to be seen
im this view,

6. The Right Yentricle. The Left Ventricle
cannot be seen, as it s sitoated behind the pares
LOW in View,

7. The Avrin, or Grest Artery of the Bady.,

B. The Right Lobe of the Lungs, part of which is
cnt aoff to show the great Blood-vessels; as 18 the
Mediastinum, a Membranoos Partition betwesn the
two Lobes of the Lungs, and dividing the Chest into
two distinet cavities,

The Pericardium also iz removed to show the
Heart more distinctly.

9, The Left Lobe of the Liunes,

10, The Diaphragm, or great Muscle of Kespira-
tion, separating the Chest from the Abdomen, and
upon which the Heart is seen to rest in its natural
position.  The Diaphragm is observed to be convex
towards the Chest, and when we ingpire this con-
vexily is lessened, so that the Cavity of the Chest is
lengthened ; the Intestines are pushed down, and
aree protruded at the same time, because the Ab-
dominal Muzele: are then relaxed.

1L. The Liver, which is suspended to the Dia-
phragm by o Lizament.

12, The Round Ligament, or what was the Um-
bilical Cord before birth ; now rendered solid.

13, The Gall Bladder.

4. The Stomach pressed to the left side by the
Liver.

15, The Small Intestines.

16. The Splean.

DIGESTION.

The food having been sufficiently divided, by the action of the
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teeth and saliva, passes in the form of a pulp through the esophagns
into the stomach. 8till retaining its peculiar properties, the food
gently irritates the inner coat of this organ, and occasions a contrac.
tion of its two orifices. Thus confined, it undergoes a constant
agitation by means of the abdominal muscles, and of the diaphragm
in breathing, and by the motion of the museular fibres of the stomach
itself. By these continual movements every part of the food is
&xposed to the action of the gastric juice, which has the power (as
water dissolves sugar) of farther dissolving it, before it passes into
the intestines. During this operation, mild and pleasing sensations
are felt, owing to the gentle stimulus of the food against the sensi-
tive nerves of the stomach, and the increased action produced in
other parts by the presence of the new chyle. To the irritation of
these nerves, by the gastrie juice when the stomach is empty, are to
be attributed those sensations of hunger, which are providently
implanted to warn us that the stock of aliment is exhausted, and
that the system needs a fresh supply.

CHYLIFICATION.

The aliment having remained until converted into a pulp, called
chyme, passes out by the right orifice of the stomach into the in-
testinal canal. Here, as the digested food passes along the mouths
of the duets opening into the intestine from the liver and panereas, it
stimulates those duets; the chyme receives a full supply of bile and
saliva, and is further animalized by a mucus which mingles with it
from innumerable exhalent arteries.

Thus diluted and mixed with juices, the chyme is in part changed
in the small intestines into a milk-like fluid, called chyle, which is
separated from the general mass, as it passes slowly along the intes-
tinal tube, where this milky fluid is absorbed by numerous small
vessels called lacteals, and the excrementitions remains are carried
down the canal, to be discharged.

COURSE OF THE CHYLE TO BE MIXED WITH THE BLOOD.

The intestines, as we have observed, are aenerally five or six
times the length of the body, and their internal surface is increased
by the plaiting of its internal cont. From a large proportion of this
great surface the new formed chyle is constantly absorbed by the
lacteals, which are minute, transparent vessels, arising in infinite
number from the inner surface of the intestines,

These vessels imbibe their chyle by absorption ; for this nutritious
fluid being pressed against their mouths, in the varions motions of
the intestine, acts as a stimulus, when these delicate and highly



ANATOMY AND PHYSIOLOGY. 89

sensitive organs contract, and propel the fluid forwards beyond the
first set of valves, which prevent its return. It would seem, how-
ever, that those orifices of the lacteals act by some other power
besides capillm'}r attraction, inasmuch as they select the chyle from
the rest of the chyme, and do not take up some fluids that have been
introduced into the intestines for the purpose of experiment. Thus
the lacteals perform absorption in the same manner as do the lym-
phaties ; nor is there any difference in the construetion or functions
of these vessels. There is however a difference in the color of the
fluids which they convey.

From the intestines the lacteal vessels convey the chyle along the
membrane ealled mesentery, which extends from the intestine to the
spine, to sustain the former in its proper place. Here they may be
easily seen in an animal killed two or three hours after feeding, for
then they are distended with the new, white chyle, which is going
forwards into the circulation. Passing through this membrane, the
lacteals run onwards to the thoracic duet. Into this duet the lacteals
empty their contents. Soon after, mixing with the lymph, conveyed
to this tube from the various parts of the body, both fluids are carried
along the thoracic duect to its opening into the vein, and there are
poured together into the circulation. Before it reaches the thoracic
duet, the chyle enters one or more glands, where it undergoes some
unknown change. These glands are attached to every part of the
absorbent system; more especially to the lacteals. They are very
numerous at the root of the mesentery.

The ehyle now mixing with the blood becomes soon assimilated.
From the vein where it enters, it is carried directly to the right side
of the heart, whence it is propelled into the lungs, to imbibe the
oxygen or vital portion of the atmospheric air, and to part with some
of its carbon ; returning to the heart again, now formed into perfect
blood, it is forced by the left side of this organ along the arterial tubes,
to distribute life and health to every part.

THE KIDNEYS.

There are two glandular bodies, situated in the loins, contiguons
to the two last short ribs, and lying close to the spine; the right
under the liver, and the left under the spleen. They are enveloped
in the lining membrane of the abdomen, as are the other contents of
this great cavity, and are retained in their position partly by this,
and partly by the blood vessels which run between them and the
great artery and vein of the body.

In each kidney three kinds of substance may be distinguished.
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The outer part is glandular, beyond this is tubular, and the inner
part is papillary or membranous. :

The kidneys drain the system of its redundant water. For this
purpose a considerable portion of the blood is constantly passing into
each kidney by an arterial branch, which runs directly from the
aorta or main artery of the body into this organ. Here, in the
glandular part of the kidney, the blood undergoes a change, having
its superfluous water, together with some saline bodies, separated,
and is itself again returned to the cireulation by means of a vein
which goes to the great ascending vein of the body. The water
being now strained from the blood is conveyed by an infinite number
of small tubes, constituting the second substance of the kidney, out
of its glandular part. These tubes, as they approach the inner sub-
stance of the kidney, gradually unite together; and thus forming
larger canals terminate at length in ten or twelve little protuberances,
called papillee, the orifices of which may be seen with the eye.
These papillie open into a small reservoir, called the pelvis of the
kidney, and formed by a distinet membranous bag which embraces
the papillee. The water being conveyed by the different tubes into
the reservoirs of the kidneys is farther conducted by two large mem-
branous canals, each about the size of a common writing-pen, and
which go out from the hollow sides of the kidneys. These canals
open into the back and under part of the bladder, whither they convey
the redundant water of the system, and where, as in a great reser-
voir, it remains till a quantity is collected suflicient to induce a contrac-
tion of this organ, by which the contained fluid is necessarily expelled.

The bladder is a hollow, membranous, and muscular organ,
sitnated at the bottom of the abdomen, immediately above the ossa
pubis, or share-bones.

It is lined by a membrane which is defended by a mucus secreted
from its inner surface. Next to this is its muscular coat, formed of
fibres running in various directions, to contract it when filled, and to
empty it completely. The outlet of the bladder is called its neck.
Here the muscular structure is more obvious, and by the action of
its fibres, which embrace the organ, the passage is closed until the
bladder is so distended, that the museles of its upper part by their
contraction overcome those at the neck of the bladder, and expel the
urine. "

The canals conveying the urine from the kidneys, are called
ureters. By a very simple but eflectual mechanism, they convey
their contents without a possibility of their being returned, merely
by passing obliquely about half an inch between the muscular and
inner coats ; which oblique entrance answers the purpose of a valve,
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Part of the bladder is covered by the lining membrane of the
abdomen; which having descended to the lower and fore-part of that
cavity, is reflected upwards over the top of the bladder. The neck
of the bladder leads to the uretha or canal, which guides the urine
altogether out of the body.

The kidneys and bladder are the seats of a most distressing
disease, when ¢alculi or stones are deposited from the urine, either
by a constitutional tendency, or from the presence of a nucleus, on
which the matter is inerusted.  Any part of the urinary system may
contain them. They are most more commonly found in the bladder.
They may be removed by an operation, the most formidable, and the
most painful one in surgery. It consists in making an artificial
opening near the neck of the bladder, and extracting the irritating
substance.

Happily, much talent and skill have combined to render this one
of the most successful and beneficial operations practiced by the
surgeon.®

THE UTERUS AND ITS APPENDAGES.

The uterus is an organ not unlike, in form and bulk, a middle-
sized pear. The broader part is called its fundus, the narrower
extremity is its neck, which is its lower part, and is closed by a
chink leading to the vagina, or eanal communicating with the out-
side of the body.

The uterus is placed immediately behind the bladder, and is
formed of coats very similar to it, excepting that they are thicker ;
being like those partly musenlar, and partly membranons.

Besides its lower orifice there are two smaller ones leading from
its fundus, on each side, to corresponding tubes, which are called the
uterine tubes, and which terminate at a short distance in open
mouths. The extremities of these tubes have several small finger-
like projections, which are loose, and allow of their grasping any body
to which they may become attached. These tubes are bent towards,
(without, however, being attached to,) two small bodies of an ege-like
form, placed on each side the uterus, called ovaries. These are firm,

* The propriety of the following section may, by some, be doubted. We think it,
however, essential, to illustrate the beautiful mechanism of the human frame. We do it
in a mode which we are confident wiil not offend the most chaste mind —Ep,
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and without any cavity, but they have several small vesicles im-
bedded in their substance. .

The uterus, its duects, and the ovaries, are connected together,
and covered by an enveloping fold of the peritoneal membrane, which
after having covered the top of the bladder, descends in order to re-
ascend over the uterus, and to be continued over its whole surface

and its appendages.

PREGNANCY.

When an intercourse takes place between the sexes, the whole
uterine system experiences a peculiar excitement. The fibrous ex-
tremities of the uterine tubes grasp the ovaries, and squeeze ont of
them one of the small bodies we have described. This is the origin
of the fetus, and is conveyed into the uterus along the channel,
probably by a muscular power. Then the female constitution expe-
riences striking changes. The monthly indisposition is stopped.
The uterns gradually enlarges to a prodigious size, and a far greater
quantity of blood eireulates through its vessels. Its internal surface
pours out lymph, which is the bond of union between it and the
vesicle, previously detached from the ovaries; for blood-vessels shoot
into it from the uterus, and enlarge its dimensions. It is now called
the ovum. When it is large enough to enable us to distingunish its
parts, we find it consists of membranes containing a fluid, in the
midst of which floats the feetus; at first gelatinous and shapeless.
Gradually its parts are developed, and we find that one extremity of
the ovam is attached to the uterus by a thick and spongy mass.
This is the placenta, the organ throngh which the future infant re-
ceives its nutrition in the womb. From the eentre of the placenta a
cord is continued to the navel of the feetus, along which run the
trunks of the vessels of which the placenta is made up.

Usually, when nine months have elapsed, the musecular fibres of
the uterus contract upon their contents, and labor commences. The
lower orifice of the womb, (during pregnancy sealed by ly