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art

THE
taking

of
to

dilTeding,
pieces, the

or

artificially feparating

O

and

different parts of the human

body, in order to an exact difcovery of their fituation,
flructure,'and ceconomy. The word is Greek, «v*to//» ;
derived from mart/Ma, to difTect, or feparate by cutting.
—

INTRODUCTION.

§

t.

Hiftory of Anatomy.

This art feems to have been very ancient; though,
for a long time, known only in an imperfect manner.
The firft men who lived mult have foon acquired
fome notions of the ftmdure of their own bodies, par
ticularly of the external parts, and of fome even of
the internal, fuch as bones, joints, and finews, which
to the examination of the fenfes in living
are
—

expofed

bodies.
This rude knowledge mufl have been gradually im
the accidents to which the body is expofed,
of life, and by the various cullqms,
neceffities
the
by
ceremonies, and fuperftitions, of different nations.
Thus, the obfervance of bodies killed by violence, actention to wounded men, and to many difeafes, the
various ways of putting criminals to death, the fune
ral ceresnonies, and a variety of fuch things, mufl have
fhown men every day more and more of themfelves ;
as curiofity and felf-love would here urge
"

proved, by

efpecially
them

powerfully

to

obfervation and reflection.

M

Y,

The brute-creation having fuch an affinity to man
in outward form, motions, fenfes, and ways of life ;
the generation of the fpecies, and the effect of death
upon the body, being obferved to be fo nearly the
fame in both ; the conclufion was not only ©bvious, but

unavoidable, that their bodies were formed nearly upon
And the opportunities of examining
the fame model.
the bodies of brutes were fo eafily procured, indeed fo
neceffariry occurred in the common bufinefs of life, that
the huntfman in making ufe of his prey, the priefl in
facrificing, the augur in divination, and, above all, the
butcher, or thofe who might out of curiofity attend upon
his operations, mufl have been daily adding to the little
flock of anatomical knowledge. Accordingly we find,
in fact, that theSouth-fea-iflanders, who have been left
to their own obfervation and
without the
afliflance of letters, have yet a confiderable fhare of
rude or wild anatomical and phyfiological knowledge.
Dr Hunter informs us, that when Omai was in his
mufeum with Mr Banks, though he coald not explain
himfelf intelligibly, they plainly faw that he knew the
principal parts of the body, and fomething likewife of
their ufes; and manifefted a great curiofity or defire
of having, the functions of the internal parts of the bo
dy explained to him ; particularly the relative functions
of the two fexes, which with him feemed to be the moft
interefling object of the human mind.
We mav farther imagine, that the philofophcrs 6f
the

reasoning,

ANATOMY.

H iflory.
the moft

is the centre or knot of the blood-veffels ; the fpnng
or fountain of the blood which is carried impetuoufly
round ; the blood is the pabulum or food of the fiefh ;
and, for the purpofe of nouriihment, the body is laid
out into canals, like thofe which are drawn through
gardens, that the blood may be conveyed, as from a
fountain, to every part of the pervious body."

ginning.

philofophers

early ages, that is, the men of curiofity, ob
fervation, experience and reflection, could not over
look an inflance of natural organization, which was fo
interefllng, and at the fame time fo wonderful, more
efpecially fuch of them as applied to the ftudy and cure
We know that phyfic was a branch of
of difeafes.
the age of Hippocrates.
till
philofophy
Thus the art mufl have been circumflanced in its be
We fhall next fee from the teftimony of hiftorians and other writers, how it actually appeared as
an art, from the time that writing was introduced aand conveyed down
mong men ; how it was improved
to us through a long feries of ages.
Civilization, and improvements of every kind, would
naturally begin in fertile countries and healchful cli
and
mates, where there would be leifure for reflection,
an appetite for amufement.
Accordingly, writing,
and many other ufeful and ornamental inventions and
arts, appear to have been cultivated in the caflern parts
of Afia long before the earlieft times that are treated of
by the Greek or other European writers ; and that
the arts and learning of thofe eaftern people were in

fubfequent times gradually communicated to adjacent
countries, efpecially by the medium of traffic. The
cufloms, fuperftitions, and climate of eaftern coun

unfavourable
the ftudy
practical anatomy,
of aftronomy, geometry, poetry, and all the fofter arts
of peace.
Animal bodies there, run fo quickly into naufeous
putrefaction, that the early inhabitants mufl have avoided fuch offenfive employments, as anatomical in
quiries, like their poflerity at this day. And, in fact,
it does not appear, by the writings of the Grecians,
or
Jews, or Phoenicians, or of other eaftern countries,
that anatomy was particularly cultivated by any of thofe
eaftern nations. In tracing it backwards to its infan
than the times
cy, we cannot go farther into antiquity
As an art in the flate of
of the Grecian philofophers.
fome cultivation, it may be faid to have been brought
forth and bred up among them as a branch of natural

tries, however, 'appear
to

as

to

have been

they

were

as

inviting to

knowledge.

The sera of philofophy, as it was called, began
with Thales the Milefian being declared by a very ge
neral confent of the people, the moft wife of all the
Grecians, 480 years before Chrift. The philofophers
of his fchool, which was called the Ionian, cultivated
natural knowledge.
Socrates, the feventh

principally

in fucceffion of their great teachers, introduced the
.ftudy of morals, and was thence faid to bring down
philofophy from heaven, to make men truly wife and
happy.
In' the writings of his fcholar and fuccefTor Plato,
we fee that the philofophers had carefully confidered
the human body, both in its organization and func
tions ; and though they had not arrived at the know
ledge of the more minute and intricate parts, which
•required the fucceffive labour and attention of many
ages, they had made up very noble and comprehenfive
ideas of the fubject in general. The anatomical defcriptions of Xenophon and Plato have had the honour
of being quoted by Longinus (§ xxxii.) asfpecimens
of fublime writing: and the extract from Plato is ftill
more remarkable for its containing the rudiments of

the circulation of the blood.

"

The heart

(fays Plato)

was nearly contemporary with the
great
of whom we have been fpeaking, about
He is faid to
400 years before the Chriftian asra.
have feparated the profeffion of philofophy and phyfic,
and to have been the firft who applied to phyfic alone
He is likewife generally
as the bufinefs of his life.
fuppofed to be the firft who wrote upon anatomy. We
know of nothing that was written exprefsly upon the
fubject before; and the firft anatomical diffection which
has been recorded, was made by his friend Democritus of Abdera.
If, however, we read the works of Hippocrates with
impartiality, and apply his accounts of the parts to what
we now know of the human body, we muft allow his
defcriptions to be imperfect, incorrect, fometimes ex
travagant, and often unintelligible, that of the bones
only excepted. He feems to have Itudied thefe with
more fuccefs than the other parts, and tells us that he
had an opportunity of feeing an human fkeleton.
From Hippocrates to Galen, who flourifhed towards
the end of the fecond century, in the decline of the
Roman empire, that is, in the fpace of 600 years, ana
tomy was greatly improved ; the philofophers ftill confid ering it as a moft curious and interefting branch of
natural knowledge, and the phyficians, as a principal
Both of them, in that inter
foundation of their art.
val of time, contributed daily to the common flock, by
more accurate and extended
obfervations, and by the
lights of improving philofophy.
As thefe two great men had applied very particular
ly to the ftudy of animal bodies, they not only made
great improvements, efpecially in phyfiology, butraifed
the credit of natural knowledge, and fpread it as wide
as Alexander's empire.
P'ew of Ariftotle's writings were made public in his
lifetime.
He affected to fay that they would be un
intelligible to thofe who had not heard them explained
at his lectures : and, except the ufe which
Theophraftus made of them, they were loft to the
public for above 130 years after the death of Theophraftus ; and
at laft came out defective from bad
preservation, and
corrupted by men, who, without proper qualifications,
prefumed to correct and fupply what was loft.
From the time of Theophraftus, the ftudy of natu
ral knowledge at Athens was forever on the decline ;
and the reputation of the Lycaeum and Academy was
almoft confined to the fludies which are fubfervient 10
oratory and public fpeaking.
The other great inftitucion for Grecian education,
was at Alexandria in Egypt.
The firft Ptolemies, both
from their love of literature,'5 and to give true and per
manent dignity to their empire, and to Alexander's
favourite city, fet up a grand fchool in the palace
itfelf,
with a mufeum and library, which, we may fay, has
been the mofl famed in the world. Anatomy,
among
other fciences, was publicly taught ; and the two diftinguithed anatomifls were Erafiftratus the pupil and
friend of Theophraftus, and Herophilus. Their vo-

Hippocrates

4?

2

luminous

ANA'
f.iminous works are all loft ; but they are quoted by Ga
Thefe profeifors were pro
le:.! almoil in every page.
bably the lirft who were authorized to diffect human
bodies ; a peculiarity which marks ftrongly the philofophkal magnanimity of the firft Ptolemy, and fixes
a
great sera in the hiftory of anatomy. And it was,
no doubt, from this
particular advantage which the
Alexandrians had above all others, that their fchool
not
only gained, but for many centuries preferved, the
firft reputation for medical education. Ammianus Marcellinus, who lived about 650 years after the fchools
were fet up, fays, they were fo famsus in his time, that
it was enough to fecure credit to any phyiician, if he
could fay he had fludied at Alexandria.
Herophilus has been faid to have anatomized 700 bo
dies. We mufl allow for exaggeration. Nay, it was
faid, that both he and Erafiftratus made it a common
practice to open living bodies, that they might difcover
the more fecret fprings of life. But this, no doubt, was
only a vulgar opinion, rifing from the prejudices of
mankind ; and accordingly, without any good reafon,
fuch tales have been told of modern anatomilts, and
have been believed by the vulgar.
Among the Romans, though it is probable chey had
phyficians and furgeons from the foundation of the ci
ty, yet we have no account of any of thefe applying
themfelves to anatomy for a very long time. Archagachus was the firft Greek phyfician eftablifhed in
Rome, and he was baniihed the city on account of the
fevericy of his operations. Afclepiades, who flouriflied in Rome iot years after Arch agathus, in the time
of Pompey, attained fuch a high reputation as to be
He feem
ranked in the fame clafs with Hippocrates.
ed to have fome notion of the air in refpiration acting
by its weight ; and in accounting for digeftion, he fuppofed the food to be no farther changed than by a com
minution into extremely fmall parts, which being diftrihuted to the feveral parts of the body, is affimilated to
One Caffius, commonly thought
the nature of each.
to be a difciple of Afclepiades, accounted for the right
fide of the body becoming paralytic on hurting the left
fide of the brain, in the fame manner as has been done
by the moderns, viz. by the croffing of the nerves from
the right to the left fide of the brain.
From the time of Afclepiades to fhefecond century,
phyficians feem fo have been greatly encouraged at
Rome ; and, in the writings of Celfus, Rufus, Pliny,
Ccelius, Aurelianus, and Arseteus, we find feveral ana
tomical obferyations, but moftly veryfuperficial and in
Towards the end of the fecond century
accurate.
lived Claudius Gallenus Pergamus, whofe name is fo
He applied himfelf
well known in the medical world.
particularly to the ftudy of anatomy, and did more in
He feems,
that way than all that went before him.
however, to have been at a great lofs for human fubjects to operate upon ; and therefore his defcripcion of
His
the parts are moftly taken from brute animals.
works contain the fulleft hiftory of anatomifts, and the
rnoft complete fyftem of the fcience, to be met with
or for feveral centuries after ;
any where before him,
fo that a number of paflages in them were reckoned
abfohitely unintelligible for many ages, until explained
by the difcoveries of fucceeding anatomifts.
About the end of the fourth century, Nimefius biof Emiffa wrote a treatife on the nature of man,
—
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in which it is faid were contained two celebrated mo
dern difcoveries; the one, the ufes of the bile, boafted
of by Sylvius de la Boe ; and the other, the circulation
of the blood.
This laft, however, is proved by Dr
Friend, in his Hiftory of phyfic, p. 229. to be falfely
afcribed to this author.
The Roman empire beginning now to be oppreffed
by the barbarians, and funk in grofs fuperflition, learn
ing of all kinds decreafed ; and when the empire was
totally overwhelmed by thofe barbarous nations, every
appearance of fcience was" almoft' extinguifhed in Eu
The only remains of it were among the Ara
rope.
bians in Spain and in Afia.
The Saracens who came
into Spain, deflroyed at firft all the Greek books which
the Vandals had fpared : but though their government
was in a conftant
ftruggle and fluctuation during 8co
years before they were driven out, they received a tafte
for learning from their countrymen of the eaft ; feveral
of their princes encouraged liberal ftudies ; public
fchools were fet up at Cordova, Toledo, and other
towns, and tranflations of the Greeks into the Arabic
were univerfally in the hands of their teachers.
Thus was the learning of the Grecians transferred
to the Arabians.
But though they had fo good a foun
dation to build upon, this art was never improved while
they wrere mailers of the world : for they were fatiffied with commenting upon Galen ; and feem to have
made no diffections of human bodies.
Abdollaliph, who was himfelf a teacher of anatomy,
a man eminent in his time
(at and before 1203) for his
learning and curiofity ; a great traveller, who had been
bred at Bagdad, and had feen many of the great cities
—

and principal places for ftudy in the Saracen empire ;
who had a favourable opinion of original obfervation,
in oppofition to book-learning ; who boldly corrected
fome of Galen's errors, and was perfuaded that many
more might be detected ; this man, we fay, never
made or law, or feemed to think of a human direc
tion.
He difcovered Galen's errors in the cfteology,
by going to burying-grounds, with his ftudents and others, where he examined and demonflrated the bones;
he earneflly recommended thac method of ftudy, in
preference even to the reading of Galen, and thought
that many farther improvements might be made; yet
he feemed not to have an idea that a frefh fubject might
be difTected with that view.
Perhaps the Jewifh tenets, which the Mahometans
adopted, about uncleanlinefs and pollution, might pre
vent their
handling dead bodies ; or their opinion of
what was fuppofed to pafs between an angel and the
dead perfon, might make them think difturbing the
dead highly facrilegious.
Such, however, as Arabian
learning was, for many ages together there was hard
ly any other in all the weftcrn countries of Europe. It
was introduced by the eftablifhment of the Saracens in
Spain in 711, and kept its ground till the refloration
of learning in the end of the 15th century. The ftate
of anatomy in Europe, in the times of Arabian influ
ence, may be feen by reading a very (hort fyftem of aIt
natomy drawn up by Mandinns, in the year 1315.
was extracted principally from what the Arabians had
preferved of Galen's doctiine; and, rude as it is, in
that age, it was judged to be fo mafterly a performance,
that it was ordered by a puLlic decree, that it fhould
be read in all the fchools of Italy ; and it actually con

tinued-

ANA

Hiftory.
tinued

be almoft the only book which was read up
on the
fubject for above 200 years. Cortefius gives
him the credit of being the great reftorer of anatomy,
and the firft who diflected human bodies among the
moderns.
to

A general prejudice againft direction, however, pre
vailed till the 16th century. The emperor Charles V".
ordered a confultation to be held by the divines of Sa
lamanca, in order to determine whether or not it was
lawful in point of confeience to diflect a dead body.
In Mufcovy, till very lately, both anatomy and the
ufc of fkeletons were forbidden, the firft as inhuman,
and the latter as fubfervient to witchcraft.
In the beginning of the 15th century, learning re
vived confiderably in Europe, and particularly phyfic,
by means of copies of the Greek authors brought from
the fack of Conftantinople ; after which the number of
anatomifts and anatomical books increafed to a prodi
gious degree. The Europeans becoming thus poffeffed of the antient Greek fathers of medicme, were for
a
long time fo much occupied in correcting the copies
they could obtain, ftudying the meaning, and com
menting upon them, that they attempted nothing of
their own, efpecially in anatomy.
And here the late Dr Hunter introduces into the
annals of this art, a genius of the firft rate, Leonardo
da Vinci, who had been formerly overlooked, becaufe
he was of another profeffion, and becaufe he publilhed
nothing upon the fubject. He is confidered by the
Doctor as by far the beft anatomift and phyfiologifl of
his time ; and was certainly the firft man we know of
who introduced the practice of making anatomical
—

drawings.
VafTare, in his lives of the painters, fpeaks of Leo
nardo thus, after telling us that he had compofed a
book of the anatomy of a horfe, for his own ftudy :
"
He afterwards applied himfelf with more diligence
to the human
anatomy ; in which ftudy he reciprocally
received and communicated affiflance to Marc. Anto
nio della Torre, an excellent philofopher, who then
read lectures inPavia, and wrote upon this fubject ; and
who was the firft, as I have heard, who began to iiluftrate medicine from the doctrine of Galen, and to give
true light to anatomy, which till that time had been
In this
involved in clouds of darknefs and ignorance.
he availed himfelf exceedingly of the genius and labour
of Leonardo, who made a book of ftudics, drawn with
red chalk, and touched with a pen, with great diligence,
of fuch fubjects as he had himfelf differed ; where he
made all the bones, and to thofe he joined, in their or
der, all the nerves, and covered them with the mufcles.
And concerning thofe, from part to part, he wrote re
marks in letters of an ugly form, which are written by
the left hand, backwards, and not to be underflood but
by thofe who know the method of reading them ; for
they are not to be read without a looking-glafs. Of
thefe papers of the human anatomy, there is a great
part in the polTeffion of M. Francefco da Melzo, a Milanefe gentleman, who, in the time of Leonardo, was a
mofl beautiful.boy, and much beloved by him, as he is
old man, who. reads thofe
now a beautiful and

genteel
writings, and carefully preferves them, as precious re
liefs, together with the portrait of Leonardo, of happy
It appears impofiiblc that that divine fpirit
memory.
fliould reafon fo well upon the arteries, and mufcles,
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and nerves, and veins ; and with fuch diligence of every
thing, &c. &c."
Thofe very drawings and the writings are happily
found to be preferved in his BritannicMajefty's great col
lection of original drawings, where the Doctor was per
mitted to examine them ; and his fentiments upon the occafionhe thus expreffes : " I expected to fee little more
than fuch defigns in anatomy, as might be ufefal to a
painter in his own profeffion ; butlfaw, and indeed with
aftonifhment, that Leonardo had been a general and a
deep ftudent. When I confider what pains he has ta
ken upon every part of the body, the fuperiority of his
univerfal genius, his parcicular excellence in mechanics
and hydraulics, and the attention with which fuch a
man would examine and fee
objects which he was to
draw, I am fully perfuaded that Leonardo was the beft
anatomift at that time in the world. We muftgive the
15th century the credit of Leonardo's anatomical fludies, as he was 55 years of age at the clofe of that cen

tury."
of the 16th century, Achilliuus and
but parcicularly Berengariusand Mafia, fol
lowed out the improvement of anatomy in Italy, where
they caught it, and publilhed upon the fubject. Thefe
firft improvers made fome difcoveries from their own
directions : but it is not furprifing that they fiiould
have been diffident of themfelves, and have followed
Galen almoft blindly, when his auchority had been fo
long eftablifhed, and when the enthufiafm for Greek
anchors was rifing to fuch a pitch.
Soon afcer this, we may fay about the year 1540,
the great Vefalius appeared.
He was ftudious, labo
rious, and ambitious. From Bruffels, the place of his
birth, he went to Louvain, and thence to Paris, where
anatomy was not yet making a confiderable figure, and
chen to Louvain co ceach ; from which place, very for
tunately for his reputation, he was called to Italy,
where he met with every opportunity that fuch a ge
nius for anatomy could defire, that is, books, fiibjecfs,
and excellent draughtsmen.
He was equally laborious
in reading the ancients, and in dilTecting bodies. And
in making the comparison, he could not but fee, that
chere was great room for improvement, and that many
of Galen's defcriptions were erroneous. When he was
but a young man, he publifhed a noble fyftem of ana
tomy, illuftrated with a great number of elegant fi
gures. In this work he found fo many occafions of
correct ing Galen, that his contemporaries, partial to
antiquity, and jealous of his repatacion, complained chat
he carried his turn for improvement and cricicifms to
licentioafnefs. The fpirit of oppoficion and emulation
was prefently roufed ; and Sylvius in France, Colum
bus, Fallopius, and Euftachius in Italy, who were all
in high anatomical repucacion about the middle of this
i6ch century, endeavoured to defend Galen ac the expence of Vefalius. In their difpuces they made their
appeals to the human body : and thus in a few years
And Vefalius being de
the art was greatly improved.
tected in the very fault which he condemned in Galen,
to wit, defcribing from the di flections of brutes, and
not of the human body, it expofed fo fully that blun
der of the older anatomifts, that in fucceeding times
there has been little reafon for fuch complainc.
Befides the above, he publifhed feveral other anatomical
trcatifes. He has been particularly ferviceable by imIn the

beginning

Bencdictus,

—

—

pofing
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day.

numbers, which

moft of which

mufcles,
Formerly they

the

were

were

are

retain

diftinguifhed by

differently applied by

almoft

e-

very author.

56 1, Gabriel Fallopius, profeffor of anatomy
Padua, publilhed a treatife of anatomy under the

In
at
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title of Obfervationes Anatomic*. This was defigned as
fupplement to Vefalius ; many of whofe defcriptions
he correds, though he always makes mention of him
in an honourable manner. Fallopius made many great
and his book is well worth the perufal of
a

difcoveries,

every anatomift.
In 1563, Bartholomseus Euftachius publifhed his 0fince been
pufcula Anatomica at Venice, which have ever
and
juftly admired for the exact nefs of the defcriptions,
"the difcoveries contained in them. He publifhed after
wards fome other pieces, in which there is little of ana
the great work he had protomy ; but never publifhed
mifed, which was to be adorned with copperplates
Thefe
reprefenting all the parts of the human body.
for upwards
plates, after lying buried in an old cabinet
of 150 years, were at laft difcovered and publifhed in
the year 1714, by Lancifi the pope's phyfician ; who
added a fhort explicatory text, becaufe Euftachius's
own writing could not be found.
of anatomy gradually difFrom this time the

ftudy

fufed itfelf over Europe ; infomuch that for the laft
hundred years it has been daily improving by the la
bour of a number of profeffed anatomifts almoft in
every country of Europe.
We may form a judgment about the ftate of anatomy
the 1 7th century,
even in Italy, in the beginning of
from the information of Cortefius. He had been profeffor
of anatomy at Bologna, and was then profeffor of medi
cine at Maflana ; where, though he had a great defire
himfelf in the art, and to finifh a treatife
to

improve

which he had begun on practical anatomy, in 24 years
he could twice only procure an opportunity of diflectdifficulties and
ing a human body, and then it was with
in hurry ; whereas he had expected to have done fo,
he fays, once every year, according to the cuflom in the
famous academies of Italy.
In the very end of the 16th century, the great Har
of the times, went to Italy to
vey, as was the cuflom
was ftill the favourite feat of
for
medicine
;
Italy
ftudy
the arts : And in the very beginning of the 1 7th cen
return to England, his ma
tury, foon after Harvey's
iler in anatomy, Fabricius ab Aquapendente, publifh
ed an account of the valves in the veins, which he had
difcovered many years before, and no doubt taught in
his lectures when Harvey attended him.
This difcovery evidently affected the eftablifhed doc
trine of all ages, that the veins carried the blood from
the liver to all parts of the body for nourifhment. It
fet Harvey to work upon the ufe of the heart and vafcular fyftems in animals ; and in the courfe of fome
as to difcover, and to prove be
years he was fo happy
yond all poffibility of doubt, the circulation of the blood.
He taught his new doctrine in his lectures about the
it in 1628.
year 1616, and printed
It was by far the moft important ftep that had been
made in the knowledge of animal bodies in any age.
It not only reflected ufeful lights upon what had been
found out in anatomy, but alfo pointed out the

already
means

of further

investigation.

And

accerdingly

we
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that from Harvey to the prefent time, anatomy
has been fo much improved, that we may reafonably
outdone by
queftion if the ancients have been further
the moderns in any other branch of knowledge. From
one day to another there has been a conftant fucceffioii
of difcoveries, relating either to the ftructure or func

fee,

tions of our body ; and new anatomical proceffes, both
of inveftigation and demonflration, have been daily in
vented.
Many parts of the body, which were not
known in Harvey's time, have fince then been brought
to light : and of thofe which were known, the inter
nal compofition and functions remained unexplained ;
and indeed mufl have remained unexplicable without

knowledge of the circulation.
Harvey's doctrine at firft met with confiderable oppoficion ; but in the fpace of about 20 years it was fo
generally and fo warmly embraced, that it was imagi
But
ned every thing in phyfic would be explained.
time and experience have taught us, that we ftill are,
and probably mufl long continue to be, very ignorant ;
and that in the ftudy of the human body, and of its
difeafes, there will always be an extenfive field for the
the

exercife of

fagacity.

After the difcovery and knowledge of the circula
tion of the blood, the next queflion would naturally
have been about the paifage and route of the nutritious
the bloodpart of the food or chyle from the bowels to
veffels : And, by good fortune, in a few years after
Harvey had made his difcovery, Afellius, an Italian

phyfician, found out the lacteals, or vefiels which car
and printed his ac
ry the chyle from the inteftines ;
count of them, with coloured prints, in the year 1627,
the very year before Harvey's book came out.
For a number of years after thefe two publications,
the anatomifts in all pares of Europe were daily open
ing living dogs, either to fee the lacteals or to obfervc
In making an ex
the phenomena of the circulation.
periment of this kind, Pecquet in France was fortu
nate enough to difcover the thoracic duct, or common
trunk of all the lacteals, which conveys the chyle inta
the fubclavian vein. He printed his difcovery in die
year 1651. And now the lacteals having been traced
from the inteftines to the thoracic duct, and that duct
having been traced to its termination in a blood-veflel,
the paflage of the chyle was completely made out.
The fame practice of opening living animals furnifhed occafions of dilcovering the lymphatic vefiels. This
good fortune fell to the lot of Rudbee firft, a young
Swedifh anatomift ; and then to Thomas Bartholinc, a
Daniih anatomift, who was the firft who appeared in
print upon the lymphatics. His book came out in the
year 1653, that is two years after that of Pecquet.
And then it was very evident that they had been feen
before by Dr Higmore and others, who had miftaken

them for lacteals. Buc none of the anatomifts of thofe
times could make out the origin of che lymphatics, and
none of the phyfiologifts could give a facisfactory ac
count of their ufe.
The ^circulation of the blood and the paflage of the
chyle having been fatisfactorily traced out in full-grown
animals, the anatomifts were naturally led next to confider how thefe animal proceffes w7ere carried on in the
child while in the womb of the mother.
Accordingly
the male and female organs, the appearances and con
tents

of the pregnant uterus, the incubated egg, and
every
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every phenomenon which could illuftrate generation,
became the favourite fubject, for about 30 years, with
the principal anatomifts of Europe.
Thus it would appear to have been in theory : but
Dr Hunter believes, that -in fact, as Harvey's matter
Fabricius laid the foundation for the difcovery of the
circulation of the blood by teaching him the valves of
the veins, and thereby inviting him to confider that
fubject; fo Fabricius by his lectures, and by his ele
gant work De formato jcetu, et de formatione ovi et pulli,
probably made that likewife a favourite fubject with
But whether he took up the fubject of
Dr Harvey.
generation in confequence of his difcovery of the cir
culation, or was led to it by his honoured matter Fa
bricius, he fpent a great deal of his time in the inquiry ;
and publilhed his obfervations in a book De gencratione
animalium, in the year 1651, that is fix. years before
his death.
In a few years after this, Swammerdam, Van Horn,
De Graaf, excited great attention to the
of generacion, by their fuppofed difcovery that
the females of viviparous animals have ovaria, that is,
chillers of eggs in their loins, like oviparous animals ;
which, when impregnated by the male, are conveyed
into the uterus : fo that a child is produced from an
egg as well as a chick ; with this difference, that one
is hatched within, and the other without, the body of

Steno, and

fubject

the mother.

Malpighi, a great Italian genius, fome time after,
made confiderable advances upon the fubject of gene
He had the good fortune to be the firft who
ration.
ufed magnifying glafles with addrefsin tracing the firlt
appearances in the formation of animals. He likewife
made many other obfervations and improvements in the
mifiutia of anatomy by his microfcopical labours, and
by cultivating comparative anatomy.
This diflinguilhed anatomift gave the firfl.public fpecimen of his abilities, by printing a diflertation on che
lungs anno 1661 ; a period fo remarkable for the ftudy
jf nature, that it would be injuftice to pafs it without
particular nocice.
Ac the fame time flourilhed Laurentius Bellinus at
Florence, and was the firlt who introduced mathemati
In 1662, Simon Pauli pub
cal reafoning in phyfic.
lilhed a treatife De alhandis off bus. He had long been
admired for the white fkelecons he prepared ; and at
laft difcovered his mechod, which was by expofingthe
bones all winter co the weather.
Johannes Swammerdam of Amfterdam alfo publifhed
feme anatomical creacifes ; but was moft remarkable
for his knowledge of preferving the parts of bodies en
tire for many years, by injecting their veflels. He al
fo publiffied a treatife on refpiration; wherein he men
tioned his having figures of all the parts of the body as

bigas the life, cut in copper, which he defigned to publifh, with a complete fyftem of anatomy. Thefe, how
ever, were never made public by Swammerdam ;. but,
in 1683, Gorhofridus Bidloo, profeflbr of anatomy at
Leyden, publifhed a work intitled Auutonna corporis

humani, where all the parts

were

delineated in very

large plates almoft as big as the life. Mr Cowper, an
Engliih fnrgeon, bought 300 copies of thefe figures ; and
in 1698, publifhed them with an Engliih text, quire
different from Bidloo's Latin one ; co which were ad
ded letters in Eidloo's figures, and fome few figures

of Mr

Cowper's own. To this work Cowper's name
prefixed, wichout the leaft mencion of Bidloo, ex
cept on purpofe to confute him. Bidloo immediately
publilhed a very ill-natured pamphlet, called Guliehnui
Cowperus citatus coram tribunali ; appealing to the
Royal Sociecy, how far Cowper ought co be punifhed as
a
plagiary of che worft kind, and endeavouring co prove
him an ignorant deceitful fellow.
Cowper anfwered
him in his own ftyle, in a pamphlet called his V'tn dicta: j
was

prove, either that Bidloo did not untables, or that chey were none of his.
It was even alleged chat thofe were the tables promifed by Swammerdam, and which Bidloo had goc from
his widow. This, however, appears to have been only
an invidious furmife, there
being unqueftionable evi
dence that they were really the performance of Bidloo.
Soon after, Jfbrandus Diembroeck, profeffor of ana
tomy at Utrecht, began to appear as an author. His
work concained very little original ; buthewas at great
pains to collect from ochers whatever was valuable in
their writings, and his fyftem was the common ftandard
among anatomical Undents for many years.
About the fame cime, Antonius Liewenhoeck of
Delft, improved confiderably on Malpighi's ufe of microfcopes. Thefe two authors took up anatomy where
others had dropt it ; and, by this new art, they brought
a number of
amazing things to light. They difcover
ed the red globules of the blood; they were enabled to
fee the actual circulation of the blood in the tranfparcnt
parts of living animals, and could meafure che velocicy
of ics motion; they difcovered thac the arceries and
veins had no incermediate cells or fpungy fubftance, as
Harvey and all che preceding anatomifts had fuppofed,
but communicated one with the other
by a continuation
of the fame tube.
Liewenhoeck was in great fame likewife for his dif
Indeed there
covery of the animalcula in che femen.
was
fcarcely a part of the body, folid or fluid, which
efcaped his examination; and he almoft everywhere
found, chat what appeared to the naked eye to be rude
undigefted matter, was m reality a beautiful and re

endeavouring
derftand his

to

own

gular compound.
After this period, Nuck added to our
knowledge of
the abforbenc fyftem already mentioned, by his
injeccions of the lymphatic glands; Ruyfch, by his
defcripcion of the valves of the lymphatic veflels ; and Dr
Meckel, by his accurace account of the whole fyftem,
and by tracing chofe veflels in many parts where
they
had not before been defcribed.
Befides thefe authors, Drs Hunter and Monro have
called che attention of the public to this part of anato
my, in their controverfy concerning the difcovery of
che office of che lymphatics.
When the lymphatic veflels were firft feen and trac
ed into the thoracic duct, it was natural for anatomifts
co fufpect,
thac as the lacteals abforbed from the
cavity of the inteftnes, the lymphatics, which arc fimilar in figure and ftructure, might poffibly do the
fame office with refpect to other parts of the body: and
accordingly, Dr Glifion, who wrote in 1654, fuppofes
thefe veiicls arofe from cavities, and that their ufe was
toabforb; and Frederic Hainan h.ts very "explicitly
laid down che. doctrine of che lymphatic vefiels be
ing a
fyftem of abforbents. But anatomifts in generaljhaye
becnof a ccnirary opinion; for, from experiments, par

ticularly

8
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ticularly fuch as were made by injections, they have
been perfuaded that the lymphacic veflels did not arife
from cavities, and did not abforb, but were
merely contin-ucions from fmall arteries.
The doctrine, there
fore, that the lymphatics, like the lacteals, were abforbenis, as had been fiiggefted by Glifion and by Hoff
man, has been revived by Dr Hunter and Dr Monro,
w-ho have controverted the experiments of their prede-

ceflbrs in anatomy, anihave endeavoured to prove that
the lymphatic veflels are not continued from arteries,
but are abforbents.
To this doctrine, however, feveral objections have
beenftarted, particularly by Haller (Elm. Phyf. 1. 24.
§ 2, 3.) ; and it has been found, that before the doc
trine of the lymphatics
being a fyftem of abforbents
can be eftabliihed, it mufl firft be determined whether
this fyftem is to be found in other animals befides man
and quadrupeds.
Mr Hewfon claims the.merit of hav
ing proved the affirmative of this queflion, by difcovering the lymphatic fyftem in birds, fifh, and amphibi
ous animals.
See Fhil. Tranf. vol. Iviii. and lxix.
And latterly, Mr Cruikfkank has traced the ramifica
tions of that fyftem in almoft every part of the body;
and from his defections, figures have been made and
lately publifhed to che world. To Mr Sheldon alfo we
are much indebted for his illuftration of this
fyftem,
which promifes to give great fiicisfaction, but of which
only a part has yet been publifhed.
The gravid ucerus is a fubject likewife which has re
ceived confiderable improvements, particularly relat
ing to one very important difcovery; viz. that the
internal membrane of the uterus, which Dr Hunter
has named dzcidua, confticuces the exterior part of the
fecundines or after-birch, and feparaces from the reft of
che uterus every time that a woman either bears a child
This difcovery includes ano
or fuffers a mifcarriage.
ther, to wit, that the placenta is parcly made up of an
excrefcence or efRorefcence from the uterus icfelf.
Thefe difcoveries are of the utmoft confequence,
boch in che phyfiological queflion about the connection
between the mother and child, and likewife in explain
ing the phenomena of birchs and aborcions, as well as
in regulating obftecrical practice.
The anatomifts of this century have improved ana
tomy, and have made the ftudy of it much more eafy,
by giving us more correct as well as more numerous fi
of what has been done in
gures. It is amazing to think
that time. We have had four large folio books of fi
Sue's
gures of the bones, viz. Chefelden's, Albinus's,
Of the mufcles, we have had two large
and Trew's.
folios ; one from Cowper, which is elegant ; and one
from Albinus, which, from the accuracy and labour of
Of
the work, we may fuppofe will never be outdone.
the blood- veflels we have a large folio from Dr Haller.
We have had one upon the nerves from Dr. Meckel,
and another by Dr Monro junior. We have had Al
binus's, Roederer's, Jenty's, and Hunter's works
uterus ; Weitbrecht and Leber on
upon the pregnant
the joints and frefh bones ; Soemerring on the brain ;
Zin on the eye; Cotunnius, Mekel junior, &c. on the
ear ; Walcerus on the nerves of the chorax and abdo
men ; Dr Monro on the burfae mucofse, &c.
It would be endlefs to mention the anatomical figures
in this century, of particular and
that have
—

beenpublifhed
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body, by Morgagni, Ruyfch, Valfalva, Sanctorini, Hciftcr, Vater, Cant, Zimmerman,
final ler parts of the

and others.

Walcerus,

elegant plates of the brain, however, jufl
publilhed by M. Vicq. d'Azyr, mufl not pafs without
notice, efpecially as they form part of an univerfal fyf
tem of anacomy and
phyfiology, boch human and com
parative, propofed to be executed in the fame fplendid
ftyle. Upon the brain alone 19 folio plates are em
ployed ; of which feveral are coloured. The figures
Thofe

delineated with accuracy and clearnefs ; but tbe co
is rather beauciful than correct. Such parts of
this wrork as may be publifhed, cannot fail to be equal
ly acceptable to the anatomift and the philofopher ; but
the entire defign is apparently too extenfive to be accomplifhed within the period of a fingle life. In Great
Britain, alfo, a very great anatomical work is carrying
on by Andrew Bell, F. S. A. S.
engraver to his Roy
al Highnefs the Prince of Wales, with the appro
bation of Dr Monro, and under the inflection of his
very ingenious afliftant Mr Fyfe. It is to compofe a
complete illuftration, both general and particular, of
the human body, by a felection from the beft plates
of all the greaceft anacomifts, as well foreign as
Bricifh, exhibicing the lateft difcoveries in the
fcience, and accompanied with copious explanations.
The whole number of plates mentioned in the Profpectus is 240, of which 152 are already done; all in
are

louring

royal folio.
To the

treatifes already mentioned maybe
recently publifhed by Sabbacier and Plenck
on
anacomy in general. In Great-Bricain, the wricings of Keil, Douglas, Chefelden, che firft Monro,
Winflow, &c. are too well known to need defcription.

foreign

added thofe

The laft of chefe ufed to be recommended as a ftandard
for the Undents of anatomy: but it has of late given

place

to a more

in three

accurate

and

comprehenfive fyftem,

Mr Elliot of Edin
upon a plan approved of by Dr Monro, and
execuccd by Mr Fyfe. Dr Simmons of London has al
fo obliged che world wich an excellent fyftem of ana
"
Ele
tomy; and another work, under the title of
ments of
Anatomy and the Animal Oeconomy : in
which che fubjects are created wich uncommon elegance

volumes, publifhed by

burgh,

and

perfpicuity.

In the latcer part of the laft century, anatomy made
two great
fleps, by the invention of injections, and the
method of making what we commonly call preparations.
Thefe two modern arts have really been of infinite ufe
; and befides have introduced an
elegance
adminiflracions, which in former times could
not have been fuppofed to be poffible.
They arofe in
Holland under Swammerdam and Ruyfch, and after
wards in England under Cowper, St. Andre, and others, where they have been greatly improved.

to

anatomy

inco

our

The anatomifts of former ages had no other know
the blood-vefiels, than what they were able
to collect from laborious directions, and from examin
ing the fmaller branches of them, upon fome lucky occalion, when they were found more than commonly load
ed with red blood. But filling the vafcular fyftem with
a
bright coloured wax, enables us to trace the large
veflels with great eafe, renders the fmaller much more
confpicuous, and makes thoufands of the very minute

ledge of

ones
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from their delicacy, and chetranfparency of their natural contents, are otherwife imper

vifible, which

ones

ceptible.
The modern

art

of corroding the

flefhy

menftruum, and of leaving the moulded
fo

parts with

a

entire,

is

wax

and at the fame time fo orna
it does great honour to the ingenious in

exceedingly ufeful,

mental, that

Dr Nicholls.
The wax- work art of the moderns might deferve no
tice in any hiftory of anatomy, if the mafters in that
way had not been fo carelefs in their imitation. Many
of the wax-figures are fo tawdry with a fhow of unna
tural colours, and fo very incorrect in the circumftances
of figure, fituation, and the like, that though they
ftrike a vulgar eye with admiration, they mufl appear
ridiculous to an anatomift. But thofe figures which
are cafl in wax,
plafter, or lead, from the real fubject,
and which of late years have been frequently made,
are, of courfe, very correct in all the principal parts,
and may be confidered as no infignificant acquifitiThe proper, or principal
on to modern
anatomy.
ufe of this art is, to preferve a very perfect likenefs of
fuch fubjects as we but feldom can meet with, or can
not well preferve in a natural ftate ; a fubject in
preg
ventor

nancy, for example.
The modern improved methods of preferving animal
bodies, or parts ©f them, has been of the greateft fervice to anatomy ; efpecially in faving the time and la
bour of the anatomift in the nicer diflections of the
fmall parts of the body.
For now, whatever he has
prepared with care, he can preferve ; and the object is
ready to be feen at any time. And in the fame man
ner he can preferve anatomical curiofities, or raricies of
every kind ; fuch as, parts that are uncommonly form
ed ; parts that are difeafed ; the parts of the pregnant
uterus and its contents.
Large collections of fuch curioficies, which modern anatomifts are ftriving almoft
every where to procure, are of infinite fervice to the
art, efpecially in the hands of teachers.
They give
ftudents clear ideas about many things which it is very
effential to know, and yet which it is impoffible that a
teacher fhould be able to fhow otherwife, were he ever
fo well fupplied wich frefh fubjects.

§

2.

View

of the Subject: In general,
the following Treatife.

and Plan

of

etymology of the word anatomy, as above gi<
implies fimply dijfeftion ,• but by this term fome

The
ven,

more is ufually underftood.
It is every day made ufe of to exprefs a knowledge
of Jthe human body ; and a perfon who is faid to underftand anacomy, is fuppofed to be converfant with the
ftructure and arrangement of the different folid parts of
the body.
It is commonly divided into Anatomy, properly fo
called ; and Comparative Anatomy : the firft of thefe is
confined folely to the human body ; the laccer includes
all animals, fo far as a knowledge of their ftructure
may tend to perfect our ideas of the human body. See
Comparative Anatomy.
The term anatomy may alfo have anocher and more
extenfive lignificacion : it may be employed co exprefs
not only a knowledge of the ftructure and difpofition of
the parts but likewife of cheir ceconomy and ufe. Con
fidered in this lighc, it will feldom fail to excite the cuVOL.I.

thing

riofity of people of tafle, as a branch of philofophy ;
fince, if it is pleafing to be acquainted with the ftructure
of the body, it is certainly more fo to difcover all th e
fprings which give life and motion to the machine, and
to obferve the admirable mechanifm by which fo many
different functions

are

executed.

Aftronomy and anatomy, as Dr Hunter, after Fontenelle, obferves, are the ftudies which prefent us with
the moft ftriking view of the two greateft attributes of
the Supreme Being. The firft of thefe fills the mind
with the idea of his immenfity, in the largenefs, diftances, and number of the heavenly bodies ; the laft,
aftonifhes with his intelligence and art in the variety
and delicacy of animal mechanifm.
The human body has been commonly enough known
by the name of microcofmus, or the little world ; as if it
did not differ fo much from the univerfal fyftem of na
ture in the fymmetry and number of its parts as in
their fize.
Galen's excellent treatife De ufu partium, was compofed as a profe hymn to the Creator ; and abounds
with as irrcfiftible proofs of a fupreme Caufe and go
verning Providence, as we find in modern phyficotheology. And Cicero dwells more on the ftructure
and ceconomy of animals than on all the productions of
nacure befides, when he wants to prove the exiftence of
the gods from the order and beauty of the univerfe.
He there takes a furvey of che body of man in a moft
elegant fynopfis of anatomy, and concludes thus :
"
Quibus rebus expoficis, fatis docuille videor, hominis nacura, quanto omnes anteiret animantes.
Ex quo
debet intelligi, nee figuram ficumque membrorum, nee
ingenii mentifque vim talem effici potuifle fortuna."
The fatisfaction of mind which arifes from the ftudy
of anatomy, and the influence which it mufl naturally
have upon our minds as philofophers, cannot be better
conveyed than by the following paflage from the fame
anchor: " Quae contu ens animus, accepitab his cognicionem deorem, ex qua oritur pietas : cui conjuncta
juftitia eft, reliquaeque virtutes : ex quibus vica beata
exfiftit, par et fimiles deorum, nulla alia re nifi immortalicace, quae nihil ad bene vivendum percinet, cedens
cceleftibus."
It would be endlefs to quote the animated paifages
of this fort which are to be found in the phyficians,
philofophers, and theologifts, who have confidered the
ftructure and functions of animals with a view towards
the Creacor.
It is a view which muft ftrike one with
a moft awful conviction.
Who can know and confider
the choufand evident proofs of the aftonifhing art of
the Creator, in forming and fuftaining an animal body
fuch as ours, without feeling the moft pleafant enchufiafm ?
Can we ferioufly reflect upon this awful fub
ject, without being almoft loft in adoration ? without
longing for another life after this, in which we may be
gratified with the higheft enjoyment, which our facul
ties and nature feem capable of, the feeing and com
prehending the whole plan of the Creator, in forming
the univerfe and in directing all its operacions ?
But the more immediate purpofes of anatomy con^
cern thofe who are to be the
guardians of health, a:;
this ftudy is neceflary to lay a foundation for all the
branches of medicine. The more we know of our
fabric, the more reafon we have to believe, thac if our
fenfes were more acute, and our judgment more enlar4
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gel,

we

fhould be able
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trace many
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fprings

T
of life

which are now hidden from us : by the fame
fagacity
we fhould difcover the true caufes and nature of dif
eafes; and thereby be enabled to reftore the health of
many, who are now, from our more confined know
ledge, faid to labour under incurable diforders. By
fuch an intimate acquaintance with the
of

ceconomy
fhould difcover even the feeds of dif
eafes, and deftroy them before they had taken root in
the confticution.
That anatomy is the very bafis of furgery every body
allows. It is diflection alone that can teach us, where
we
may cut the living body with freedom and difpatch;
and where we may venture with great circumfpection
and delicacy ; and where we mufl not, upon any ac
This informs the head, gives dex
count, attempt it.
terity to the hand, and familiarizes the heart with a
fort of neceflary inhumanity, the ufe of cutting-inftruments
upon our fellow-creatures.
Befides the knowledge of our body, through all the
our

bodies,

we

variety of its firuBure and operations in a. found ftate,
is by anatomy only that we can arrive at the know

it

of the true nature of moft of the difeafes which
afflict humanity.
The fymptoms of many diforders
are often equivocal ; and difeafes themfelves are thence

ledge

frequently miftaken,
attentive phyficians.
after death, we can

even

B.ut

by fenfible, experienced, and
by anacomical examination
certainty find out the mif-

with
and learn to avoid it in any fimilar cafe.
This ufe of anatomy has been fo generally adopted
by the moderns, that the cafes already publifhed are
almoft innumerable : Mangetus, Morgagni, indeed ma
ny of the beft modern writings in phyfic, are full of them.
And if we look among the phyficians of the beft cha
racter, and obferve thofe who have the art itfelf, ra
ther than the craft of the profeffion at heart ; we fhall
find them conftantly taking pains to procure leave to
examine the bodies of their patients after death.
After having confidered the rife and progrefs of ana
tomy ; the various difcoveries that have been made in
it, from time to time ; the great number of diligent
obfervers who have applied themfelves to this art ; and
the importance of the ftudy, not only for the preven
tion and cure of difeafes, but in furnifhing the livelieft
proofs of divine wifdom ; the following queftions feem
naturally to arife : For what purpofe is there fuch a
variety of parts in the human body ? Why fuch a com
plication of nice and tender machinery ? Why was
there not rather a more fimple, lefs delicate, and lefs
expenfive frame (a) ?
In order to acquireka fatisfaetory general idea of this
fubject, and find a folution of all fuch queftions, let
us, in our imaginations, make a man : in other words
let us fuppofe that the mind, or immaterial part, is to be
placed in a corporeal fabric, in order to hold a correfpondence with other material beings by the intervention
of the body ; and then confider, a priori, what will

take,

'

be wanted for her accommodation. In this inquiry, we
fhall plainly fee the neceflity or advantage, and there-.
fore the final caufe, of moft of the parts which we ac-
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tually find in the human body. And if we confider
that, in order to anfwer fome of the reqnifites, human
wit and invention would be very infufficient ; we need
not be furprifed if we meet with fome parts of the bo>
dy whofe ufe we cannot yet perceive, and with fome
operations and functions which we cannot explain. We
can fee that the whole bears the moft ftriking charac
ters of excelling wifdom and ingenuity : but the im
perfect fenfes and capacity of man cannot pretend to
reach every part of a machine, which nothing lefs than
the intelligence and power of the Supreme Being could
contrive and

execute.

Firft, then, the mind, the thinking, immaterial agent, mufl be provided with a place of immediate re

sidence, which fhall have all

the requifites for the union
fpirit and body ; accordingly the is provided with
the brain, where fhe dwells as governor and fuperinof

tendant of the whole fabric.
In the next place, as fhe is to hold a correfpondence
with all the material beings around her, fhe mult be
fupplicd with organs fitted to receive the different
kinds of impreflions which they will make. In fact,
therefore, we fee that fhe is provided with the organs
of fenfe, as we call rhem : the eye is adapted to light ;
the ear to found ; the nofe to fmell ; the mouth to cafle ;
and the fkin to touch.
Furcher : She mufl be furnifhed with organs of
communication between herfelf in the brain and thofe
organs of fenfe, to give her information of all the im
preflions that are made upon them : and fhe mufl have
organs between herfelf in the brain and every other
part of the body, fitted to convey her commands and
influence over the whole. For thefe purpofes the nerves
are actually given.
They are chords, which rife from
the brain, the immediace refidence of the mind, and
difperfe themfelves in branches through all parts of the
body. They convey all the different kinds of fenfations to the mind, in the brain ; and likewife carry
out from thence all her commands or influence to the
other parts of the body. They are intended to be occafional monitors againft all fuch impreflions as might
endanger the well-being of the whole, or of any par
ticular part; which vindicates the Creacor of all things,
in having actually fubjected us to thofe many difagreeable and painful fenfacions which we are expofed to
from a chonfand accidents in life.
Moreover, the mind, in this corporeal fyftem, mufl
be endued with the power of moving from place to
place, that fhe may have intercourfe with a variety of
objects ; that fhe may fly from fuch as are difagreeable,
dangerous or hurtful, and purfue fuch as are pleafant
And accordingly fhe is furnifhed
or ufeful to her.
with limbs, and with mufcles and tendons, the inftruments of motion, which are found in
every part of rhe
fabric where motion is neceflary.
But to fupport, to give firmnefs and fhape to the
fabric ; to keep the fofter parts in their proper places ;
to give fixed points for, and the proper direction to
its morions, as well as to procect fome of the more

important

and tender organs from external

injuries

;

there

(aJ Theibllowing
tomy.
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reprefentation
^

is taken from the late Dr Hunter's

Introductory

Lecture h Aua~

ANA' :

Introd.

there muft be fome firm prop- work interwoven through
the whole. And, in fact, for fuch purpofes the bones
arc

given.

The prop-work muft not be made into one rigid fa
bric, for that would prevent motion. Therefore there
arc a number of bones.
Thefe pieces muft all be firmly bound together, to
prevent their diflocation. And this end is perfectly
well anfwered by the ligaments.
The extremities of thefe bony pieces, where they
move and rub upon one another,
muft have fmooch
and fiippery furfaces for eafy motion. This is moft
happily provided for, by the cartilages and mucus of
the joints.
The interftices of all thofe parts muft be filled up
with fome foft and ductile matter, which lhall keep
them in their places, unite them, and at the fame time
allow them to move a little upon one another. And
thefe purpofes are anfwered by the cellular membrane

adipofe fubftance.
There muft be an outward covering over the whole
apparatus, both to give it compactnefs and to defend it
from a thoufand injuries : which, in fait, are the very
purpofes of the fkin and other integuments.
Laftly, the mind being formed for fbciety and intercourfe with beings of her own kind, fhe muft be en
dued with powers of expreffing and communicating her
thoughts by fome fenfible marks or figns ; which fhall
be both eafy to herfelf, and admit of great variety ; and
accordingly fhe is provided with the organs and faculty
of fpeech, by which fhe can throw out figns with ama
zing facility, and vary them without end.
Thus we have built up an animal body which would
feem to be pretty complete : but as it is the nature of
matter to be altered and worked upon by matter ; fo
in a very little time fuch a living creature muft be deftroyed, if there is no provifion for repairing the inju
ries which fhe muft commit upon herfelf, and thofe
which fhe muft be expofed to from wichout. There
fore a treafure of blood is actually provided in the heart
and vafcular fyftem, full of nutritious and healing par
ticles, fluid enough to penetrate into the minutefl parts
of the animal ; impelled by the heart, and conveyed
by the arteries, it wafhes every part, builds up what
was broken down, and fweeps away the old and ufelefs
Hence we fee the neceffity or advantage of
materials.
the heart aiut-arterlal fyftem.
What more there was of this blood than enough to
repair the prefent damages of the machine, muft not be
loft, but fhould be returned again to che heart ; and for
this purpofe the venous fyftem is actually provided.
Thefe requifices in the animal explain, a priori, the
circulation of the blood.
The old materials which were become ufelefs, and are
fwept off by the current of blood, mufl be feparated
and thrown out of the fyftem.
Therefore glands, the
organs of Secretion, are given for ftraining whatever is
redundant, vapid, or noxious, from the mafs of blood ;
and when flrained, they are thrown out by emunctories, called organs of Excretion.
But now, as the machine muft be conftantly wear
ing, the reparation muft be carried on without intermiilion, and the ftrainers muft always be employed.
Therefore there is actually a perpetual circulation of
or

(lie

blood,

and the fecretions

are

always going on.
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Even all this provifion, however, would not be fufiv
cicnt ; for that llore of blood would foon be confumed,
and the fabric would break
down, if there were not a
provifion made for frefh fupplies. Thefe we obfervc,
in fact, are profufely fcattered round her in the ani
mal and vegetable kingdoms ; and fhe is furnifhed with.
hands, the fitteft inftruments that could have been con
trived, forgathering them, and for preparing them in
a
variety of ways for the mouth.
But thefe fupplies, which we call food, muft be confiderably changed ; they muft be converted into blood.
Therefore fhe is provided with teeth for cutting and
bruifing the food, and with a ftomach for melting it
down : In fhort, with all the organs fubfervient to digeftion. The finer parts of the aliments only can be
ufeful in the conftitution : thefe muft be taken up and
conveyed into the blood, and the dregs muft be thrown
off. With this view the inteitinal canal is actually gi
It feparates the nutritious part, which we call
ven.
chyle, to be conveyed into the blood by the fyftem of
abforbent veflels ; and the fasces pafs downwards, to
be conducted out of the body.
Now we have got our animal not only furnifhed with
what is wanted for its immediate exiftence, but alfo
with the powers of protracting that exiftence to an in
definite length of time. But its duration, we may prefume, muft neceflarily be limited : for as it is nourifhed, grows, and is raifed up to its full ftrength and utmoft perfection ; fo it muft, in time, in common with
all material beings,
begin to decay, and then hurry on
to final ruin.
Hence we fee the neceffity of a fchemc
for renovation.
Accordingly wife Providence, to per
petuate, as well as preferve his work, befides giving a
ftrong appetite for life and felf-prefervation, has made
animals male and female, and
given them fuch organs
and paflions as will fecure the
propagation of che fpecies to the end of time.
Thus we fee, that by the very
imperfect furvey
which human reafon is able to cake of chis fubjeft, the
animal man muft
neceflarily be complex in his corpo
real fyftem, and in its operations.
He muft have one great and general
fyftem, the vaf
cular, branching through the whole for circulation :
Another, the nervous, with its appendages che organs
of fenfe, for every kind of
feeling : And a third, for
the union and connection of all thofe
parts.
Befides chefe primary and general fy Items, he re
quires ochers which may be more local or confined :
One for ftrengrh, fupport, and
protection ; the bony
compages : Another for che requilice motions of the
parts among themfelves, as well as for moving from
place to place ; the mufcular part of the body : An
other to prepare nourifhment for the daily recruit of
the body ; the digeftive organs : And one for
propa
gating the fpecies ; the organs of generation.
And in taking this general furvey of what would
appear, a priori, to be neceflary for adapting an animal
to the fituacions of
life, we obferve, with greac facisfaction, that man is accordingly made of fuch fyftem s,
and for fuch purpofes. He has them all ; and he has
nothing more, except the organs of refpiration. Brea
thing it feemed difficult 10 account for a priori : wc
only knew it to be in fact eflentially neceflary to
life. Notw;ithftanding this, when we faw all the ocher
parts of the body, and cheir functions, fo well ac—

counted for, and fo

ANA!
wifely adapted'^ their feveral pur

there could be no doubt that refpiration was fo
likewife : And accordingly, the difcoveries of Dr
Prieftley have lately thrown light upon this function
alfo, as will be fhown in its proper place.
Of all the different fyftems in the human body, the
ufe and neceffity are not more apparent, than the wif
dom and contrivance which has been exerted in putting
them all into the moft compact and convenient form : in
difpofing them fo, that they fhall mutually receive, and
give helps to one another ; and that all, or many of the
parts, fhall not only anfwer their principal end or purpofe, but operate fuccefsfully and ufcfully in a variety
of fecondary ways.
If we confider the whole animal machine in this
light, and compare it with any machine in which hu
man art has exerted its utmoft ; fuppofe the beft conftructed fhip that ever was built, we fhall be convinced
beyond the poflibility of doubt, that there are 'intelli
gence and power far furpafling what humanity can
boaft of.
One fuperiority in the natural machine is peculiarly
ftriking. In machines of human contrivance or art,
there is no internal power, no principle in the machine
itfelf, by which it can alcer and accommodace icfelf to
any injury which it may fuffer, or make up any injury
But in the natural machine,
which admits of repair.
the animal body, this is moft wonderfully provided for,
by internal powers in the machine itfelf ; many of
which are not more certain and obvious in their ef
fects, than they are above all human comprehenfion as
to the manner and means of their operation.
Thus, a
wound heals up of itfelf ; a broken bone is made firm
again by a callus ; a dead part is feparated and thrown
off; noxious juices are driven out by fome of the
emunctories ; a redundancy is removed by fome fpon-

pofes,

—

taneous

bleeding

;

a

bleeding naturally flops

of itfelf;

great lofs of blood, from any caufe, is in fome
meafure compenfated, by a contracting power in the
vafcular fyftem, which accommodates the capacity of
the veflels to the quantity contained. The ftomach
gives information when the fupplies have been expend
ed ; reprefents, with great exactnefs, the quantity and
the quality of what is wanted in the prefent ftate of
and

a

the machine ; and in proportion as fhe meets with ne
glect, rifes in her demand, urges her petition in a loud
For its
er tone, and with more forcible arguments.
protection, an animal body refills heat and cold in a
very wonderful manner, and preferves an equal tempe
rature in a burning and in a freezing atmofphere.
A farther excellence or fuperiority in the natural
machine, if poffible, ftill more aftonifhing, more beyond
all human comprehenfion, than what we have been
fpeaking of, is the following. Befides thofe internal
in each individual, when two
powers of felf-prefervation
of them co-operate, or act in concert, they are endued
with powers of making other animals or machines like
themfelves, which again are poflefled of the fame powers
of producing others, aud fo of multiplying the fpecies

without end.
Thefe are powers which mock all human invention
©r imitation..
Architect.

They

are

characteriftics of the divine

Having premifed this general

account

of the

fubject,
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confider the method

to

be obferved in

treating it.
The ftudy of the human body, as already noticed, is
which is
commonly divided into two parts. The firft,
called Anatomy, relates to the matter and ftructure of its
cecono
parts ; the fecond, called Phyfiology and Animal
my, relates to the principles and laws of its internal ope
rations and functions.
As the body is a compound of folids and fluids, Ana
tomy is divided into,
i. The
Anatomy of the folids, and
2. The Anatomy of the fluids.
I. The Solids, by which we mean all parts of our
body, Which are not fluid, are generally divided into
viz.
The hard folids or bones.
This part of anatomy
is called OJleology ; which fignifies the doctrine of the
bones.
2. The fofter folids ; which part is called
Sarcology,
two

clafles,

i.

viz. the doctrine of flefh.
This divifion of the folids, we may obferve, has pro
bably taken its origin from the vulgar obfervation, that
the body is made of bone and flefh. And as there are
many different kinds of what are called foft or fiefhy
parts, Sarcology is fubdivided into,
( i.) Angeiology, or the doctrine of veflels ; by which
is commonly underftood blood-veffels :
of glands:
of nerves:
(4.) Myology, of mufcles: and,
(5.) Splanchnology, of the vifcera or bowels. There
is, befides, that part which treats of the organs of
fenfe and of the integuments.
This divifion of the folids has been here mentioned,
rather for thefake of explaining fomany words, which
are
conftantly ufed by anatomifts, than for its import
ance or accuracy.
For befides many other objections
that might be urged, there are in the body three fpe
cies of folids, viz. griftle or cartilage, hair, and nails ;
which are of an intermediate nature between bone and
flefh; and therefore cannot fo properly be brought into
the ofteology or the farcology. The cartilages were
clafled with the bones; becaufe the greateft number of
them are appendages to bones : and for the like reafon
the hair and the nails were clafled with the integu

(2.) Adenotogy,

(3.) Neurology,

ments.

II. The fluids of the human
body may be divided
into three kinds, which Dr Hunter calls the crude, the
general or perfect, and the local or fecreted fluid.
1. By the crude fluid is meant the
chyle, and what
ever is abforbed at the furfaces of the
body ; in other
words, what is recently taken into the body, and is not
yet mixed with or converted into blood.
2. The general or
perfect fluid is the blood itfelf;
to wit, what is contained in the
heart, arteries, and
veins, and is going on in the round of the circulation.
are thofe fluids
3. The local or
peculiar to
particular parts of the body, which are ftrained off from
the blood, and yet are very different in their
properties
from the blood. They are
commonly caMedfecretions ;
fome
are
and
ufeful, others excremencitious.
In treacing of the
Phyfiology, it is very difficult to fay
what plan fhould be followed ; for every niechod which

fecreted,

has been yet

propofed,

is attended with manifeft in

convenience.
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convenience. The powers and operations of the ma
chine have fuch a dependence upon one another, fuch
connections and reciprocal influence, that they cannot
In this
well be underftood or explained feparately.
fenfe our body may be compared to a circular chain of
powers, in which nothing is firft or laft, nothing folitary or independent ; fo that wherever we begin, we
find that there is fomething preceding which we ought
to have known.
If we begin with the brain and the
nerves, for example, we fhall find that thefe cannot

Part

I.

as

bones, which may be confider
fupport of the body, tending to

it fliape and firmnefs.
But before we enter into
the detail of each particular bone, it will be neceflary
to defcribe their
compofition and connections, and to
explain the nature of the different parts which have
an immediate relation to them ; as the
cartilages, liga
ments, periofteum, marrow, and fynovial glands.

give

Sect. I.
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Of

the Bones in

general,
pendages, die.

with their
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exift, even in idea, without the heart : if we fet out
with the heart and vafcular fyftem, we fhall prefently
be fenfible, that the brain and nerves muft be fuppof
ed: or, fhould we take up the mouth, and follow the
courfe of the aliment, we fhould fee that the very firft
organ which prefents itfelf, fuppofed the exiftence of
both the heart and brain : Wherefore we fhall incor
porate the Phyfiology with the Anatomy, by attempt
ing to explain the functions after we have demonftrated the organs.

OSTEOLOGY.

with the

WEedbeginthe great

O

The bones are of a firm and hard (b) fubftance,
of a white colour, and perfectly infenfible. They are
the moft compact and folid parts of the body, and
ferve for the attachment and fupport of all the other

parts.
Three different fubftances are ufually diflinguifhed
in them; their exterior or bony part, properly fo call
ed ; their fpongy cells; and their reticular fubftance.
The firft of thefe is formed of many laminae or plates,
compofing a firm hard fubftance The fpongy or cel
lular part is fo called on account of its refemblance to
—

a
fponge, from the little cells which compofe it. This
fubftance forms almoft the whole of the extremities of
cylindrical bones. The reticular part is compofed of
fibres, which crofs each other in different directions.
This net-work forms the internal furface of thofe bones
which have cavities.
The flat bones, as thofe of the head, are compofed
only of the laminae and the cellular fubftance. This
laft is ufually found in the middle of the bone dividing
it into two plates, and is there called diplb'e.
Gagliardi, who pretended to have difcovered an in
finite number of claviculi (c), or bony proceffes, which
he defcribes as traverfing the laminae to unite them to
gether, has endeavoured to fupport this pretended dif
covery by the analogy of bones to the bark of trees,
in which certain woody nails have been remarked ; but
this opinion feems to be altogether fanciful.
Some writers have fuppofed, that the bones are
formed by layers of the periofteum, which gradually
oflify, in the fame manner as the timber is formed in
trees by the hardening of the white fubftance that is
found between the inner bark and the wood. M. Du-

who has adopted this opinion, fed different
animals with madder and their ordinary food alternate
ly during a certain time ; and he aflerts, that in dif
fering their bones, he conftantly obferved diftinct lay
ers of red and
white, which correfponded with the
length of time they had lived on madder or their
ufual aliment.
But it has fince been proved by Detleff, that M. Duhamel's experiments were inaccurate,
and that neither the periofteum nor the
cartilages are
tinged by the ufe of madder, which is known to af
fect the bones only.
We ufually confider in a bone, its
body and its ex
tremities. The ancients gave the name of diaphyfis to
the body or middle part, and divided the extremities

hamel,

into apophyfis and epiphyfis. An
apophyfis, or procefs,
as it is more
commonly called, is an eminence continu
ed from the body of the bone, whereas an
epiphyfis is
at firft a fort of
means of an
appendage to the bone,

by

intermediate cartilage.
as diftinct bones in the

Many epiphyfes, which appear
foetus, afterwards become apo
at length fo
complecely united to

physes; for they are
the body of the bone as

not to be
diftinguifhable from it
in the addc ftace.
Ic is not unufual, however, at the
age of 1 8 and even 20 years, to find the extremities
of bones ftill in the ftace of
epiphyfis.

The

given to the proceffes of bones are exof their fhape, fize, or ufe ; thus if a
procefs
and of a fpherical form, it is called
caput,
or head; if the head is
flatted, it is termed condyle.
Some proceffes, from their refemblance to a
ftiletto,
a breaft, or the beak of a
crow, are called fly hid, maftoid, or coracoid: others are ftyled ridges or fpines.
The two proceffes of the os femoris derive their name
of trochanters from their ufe.
A bone has its cavities as well as
proceffes. Thefe
cavities cicher extend quite
or
through ics
names

preffive
is large

fubftance,
only as depreffions. The former are called fo
ramina or holes, and thefe foramina are fometimes term
ed canals or conduits,
according to their form and ex
Of the depreffions, fome are ufeful in articula
tent.
tion. Thefe are called cotyloid when
they are deep
appear

as is the cafe with the
ceives the head of the os
are fuperficial, as in the
os

humeri.

Of the

os

innominatum,

where it

re

femoris; or glenoid -when they
fcapula, where it receives the

depreffions

that

are

not

defigned
for

MrScheele has lately difcovered that bones contain the phofphoric acid united with calcareous earth;
to this combination they owe their firmnefs.
(c) In his .f'/at. ojjrrm nov. invent, illuflrat. he defcribes four kinds of thefe claviculi or nails, viz. the n»rpcndicular, oblique, headed, and crooked.

(b)

and that
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Ofteology. for articulation, thofe which have fmall apertures
v

'

2

3onnecti-

>on°

are

called fmufes ; ochers that are large, and not equally
furrounded by high brims, are ftyled fojfa ; fuch as are
long and narrow, furrows; or if broad and fuperficial
without brims, fnuofities. Some are called digital impreffions, from their refemblance to the traces of a fin-

ger

on

foft bodies.

We fhall abridge this article, which is exceedingly
diffufe in the generality of anatomical books, and will
endeavour to defcribe it with all the clearnefs it will

allow.
The bones compofing the fkeleton are fo conftructed,
that the end of every bone is perfectly adapted to the
extremicy of that with which it is connected, and this
connection forms what is called their articulation.
Articulation is divided into diarthrofs, fynarthrofs,
and amphiarthrofs, or moveable, immovable, and mix
ed articulation. Each of the two firft has its fubdivifions. Thus the Diarthrofs, or moveable articulation,
includes, i.The enarthrofis, as it is called, when a large
head is admitted into a deep cavity, as in the articula
tion of the os femoris with the os mnominatum.
2.
Arthrodia, when a round head is articulated with a
fuperficial cavity, as is the cafe of the os humeri and

|

fcapula.

3. Ginglimus, or hinge-like articulation, as
in the connection of the thigh-bone with the tibia.
The enarthrofis and arthrodia allow of motion to all
fides ; the ginglimus only of flexion and extenfion.
The fynarthrofs, or immoveable articulation, in
cludes, r. The future, when the two bones are in
dented into each other, as is the cafe with the parietal
bones. 2. Gomphofis, when one bone is fixed into
another, in the manner the teeth are placed in their
lockets.
The term amphiarthrofs is applied to thofe articula
tions which partake both of the fynarthrofis and diarthrofis, as is the cafe with the bones of the vertebrae,
which are capable of motion in a certain degree, al
though they are firmly connected together by intcrme-

J}!]

diatc cartilages.
What is called fymphyfis is the union of two bones
into one; as in the lower jaw, for inftance, wfiich in
the foetus confifts of two diftinct bones, but becomes
one in a more advanced age, by the offificacion of the

'■i

uniting cartilage.

When bones are thus joined by the means of carti
the union is ftyled fynchondrofs ; when by li-

lages,
3

OftheCar-

tilages.

gaments, fyneurofs.

and elaftic fuband ligaments,
and feemingly of a fibrous texture. We are not able
to trace any veflels into their fubftance by injection,
nor are they ever found tinged in animals that have

Cartilages are white, folid, fmooth,
fiances, between the hardnefs of bones

been fed with madder.
They may be diftinguifhed into, ift, Thofe which
are connected with the bones ; and, 2dly, Thofe which
belong to other parts of the body. The firft ferve ei
ther to cover the ends and cavities of bones intended
for motion, as in the angulations, where by their
fmoothnefs they facilitate motions, which the bones
alone could not execute wich fo much freedom; or
they ferve to unite bones together, as in the fymphy
fis pubis, or to lengthen them, as in the ribs.
Many of them offifying as we advance in life, their
number is lefs in the adult than in the foetus, and of

O
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fewer bones in the old than in the Ofteology.
'
*——^/——

Of the fecond clafs of cartilages, or thofe belonging
the foft parts, we have inftances in the larynx,
where we find them ufeful in the formation of the
voice, and for the attachment of mufcles.
4
The periofteum is a fine membrane of a compact eel- of the Pelular texture, reflected from one joint to another, and riofteum.
ferving as a common covering to the bones. It has
fanguiferous and lymphatic veflels, and is fupplied with
nerves from the
neighbouring parts. It adheres very
firmly to their furface, and by its fmoothnefs facilitates
the motion of mufcles. It likewife fupports the veffels that go to be diftributed through the fubftance of
the bones, and may ferve to ftrengthen the articula
tions. At the extremities of bones, where it is found
covering a cartilage, it has by fome been improperly
confidered as a diftinct membrane, and named peri
chondrium. This, in its ufe and ftructure, refembles
the periofteum. Where it covers the bones of the
flail 1, it has gotten the name of pericranium.
The perioftcHm is not a production of the dura ma
ter, as the ancients, and after them Havers, imagined ;
nor
are the bones formed
by the offification of this
membrane, at leaft when it is in a found ftate, as fome
late writers have fuppofed.
The periofteum is deficient in the teeth above the
fockecs, and in thofe parts of bones to which ligaments
or tendons are attached.
s
The marrow is a fat oily fubftance, filling the cavi- Of the
ties of bones.
In the great cavities of long bones it Marrow.
is of a much firmer confiftencc than in the cells of
their fpongy part.
In the former it inclines fomewhat
to a yellowifh
tinge, and is of the confiftence of fat ;
in the latter it is more fluid, and of a red colour.
This difference in colour and confiftence is owing to
accidental caufes ; both kinds are of the fame nature,
and may both be defcribed under the common name of
marrow, though fome wricers give the name only to
the fat-like fubftance, and call the ocher the
medullary
to

juice.

The
rent

ber

marrow is contained in a
very fine and tranfpamembrane, which is fupplied with a great num
of blood veflels, chiefly from the periofteum. This

membrana mednllaris adheres to the inner furface of
the bones, and furnifhes an infinite number of minute
bags or veficles for inclofing the marrow, which is likewife fupportcd in the cavities of the bonts
by the long
filaments of their reticular fubftance.
Befides the veflels from the periofteum, the mem
brana medullaris is furnifhed with ochers, which in the
long bones may be feen patting in near the extremities
of the bone, and fending off numerous branches that
ramify through all the veficles of this membrane.
The bones, and the cells containing the marrow,
are likewife furnifhed
with lymphatics.
By their
means, the marrow, like che fat, may be taken up in
a
greater quantity than it is fecreted ; and hence it is
that fo little are found in the bones of thofe who die of
lingering difeafes.
It is ftill a matter of controverfy, Whether the mar
is fenfible

or not ?
We are cercainly not able to
any nerves to it; and from this circumftance,
and ics analogy to fat, Haller has ventured to confider
it as infenfiblc. On the other hand, Duverncy affcrts,
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of them are Ofleology
Ofteology. that an injury done to this fubftance in a living animal tremities of the body only ; that many
"~
In this difpute phyfiwas attended with great pain.
placed entirely on the inner fides of the tendons, benot
cover
thefe
others
tween
and
the
difcriminaced
bones.
have
to
fufficiently
Many
ologifts do not feem
between the marrow itfelf and the membranous cells only the inner, but the outer fides of the tendons, or
The former, like the fat, are interpofed between the tendons and external parts,
in which it is contained.
,
being nothing more than a fecreted, and of courfe an as well as between thofe and the bones.
Some are fituated between the tendons and external
inorganized, matter, may with propriety be ranked aparts only or chiefly, feme between contiguous ten
mong the infenfible parts, as much as infpiflated mu
cus or any other fecreted matter in the body ; where
dons, or between che tendons or the ligaments and the
as the membrana medullaris being vafcular, though it
joints. A few fuch facs are obferved where the procef
poflefles but an obfeure degree of feeling in a found fes of bones play upon the ligaments, or where one bone
plays upon another. Where two or more tendons are
ftate, is not perfectly infenfible.
The marrow was formerly fuppofed to be intended contiguous, and afterwards feparate from each other,
we generally find a common burfa divided into branch
for the nourifhment and renewal of the bones ; but
this doctrine is now pretty generally and defervedly es, with which it communicates ; and a few burfae of
exploded. It feems probable that the marrow is to contiguous tendons communicate with each other.—
.the bones what fat is to the foft parts. They both Some, in healthy children, communicate with the ca
vities of the joints ; and in many old people he has
ferve for fome important purpofes in the animal ceco
nomy ; but their particular ufe has never yet been feen fuch communications formed by ufe or worn by
clearly afcertained. The marrow, from the tranfuda- friction, independent of difeafe.
Their proper membrane is thin and tranfparent, but
tion of the oil through the bones of a ikeleton, is fup
pofed to diminilh cheir brittlenefs ; and Havers, who very denfe, and capable of confining air or any other
fluid. It is joined to the neighbouring parts by the
has written profefledly on the bones, defcribes the ca
nals by which the marrow is conveyed through every common cellular fubftance. Between the burfa and the
hard fubftance of bone, a thin layer of cartilage or of
part of their fubftance, and divides them into longi
He fpeaks of the firft tough membrane is very generally interpofed. To the
tudinal and tranfverfe ones.
as extending through the whole
length of the bone ; cellular fubftance on the outfide of the burfa, the adiand of the latter, as the paflages by which the loagi- pofe fubftance is connected ; except where the burfa
rudinal ones communicate with each other. The fimi- covers a tendon, cartilage, or bone, much expofed to
larity of thefe to the large cancelli in burnt bones, and preflure or friction.
In feveral places a mafs of fat, covered with the con
the tranfudation of the oil through the bones of the
fkeleton, feems to prove that fome fuch paflages do tinuation of the membrane of the burfa, projects into
its cavity. The edges of this are divided into fringes.
6
actually exift.
The inner fide of the membrane is fmooth, and is
The fynovial glands are fmall bodies (d), fuppofed
Synovial
Glands.
to be of a glandular ftructure, and exceedingly vafcu
extremely fiippery from the liquor fecreted in ir.
The ftructure of the burfae bears a ftrong refemblance Theirftn
lar, fecreting a fluid of a clear mucilaginous nature,
which ferves to lubricate the joints. They are placed to the capfular ligaments of the joints.
I. The inner ture conin fmall cavities in the articulations, fo as to be ca
layer of the ligament, like that of the burfae, is thin pared w
tna* °f tJ
pable of being gently comprefled by the motion of and denfe. 2. It is connected to the external ligaments
ll ar
the joint, which exprefles their juice in proportion to by the common cellular fubftance. 3. Between it and the cap
When the fynovia is wanting,
the degree of friction.
bones, layers of cartilage, or the articular cartilages,
joint
are interpofed. 4. At the fides of the joints, where it is
or is of too thick a confiftence, the joint becomes ftiff
This is what not fubjected to violent preflure and friction, the adiand incapable of flexion or extenfion.
is termed anchylofj.
pofe fubftance is connected with the cellularmembrane.
Of the Li
Ligaments are white, gliftening, inelaftic bands, 5. Within the cavities of the joints we obferve mafles
of fat projecting, covered with fimilarblood-veflels, and
of a compact fubftance, more or lefs broad or thick,
gaments.
and ferving to connect the bones together.
They are with fimilar fimbriae hanging from their edges. 6. In
the knee the upper part of fuch a mafs of fat forms
diftinguifhed by different names adapced to their diffe
Thofe of che joints are called what has been called the mucilaginous gland of the joint,
rent forms and ufes.
and the under part projects into the burfa behind the
either round orburfal. The round ligaments are white,
tendinous, and inelaftic. They are ftrong and flexible, ligament which cies the patella to the tibia. 7. The
and are found only in the joint of the knee, and in
liquor which lubricates the burfae has the fame colour,
the articulation of the os femoris with the os innomiconfiftence, and properties as that of the joints, and
both are affected in the fame manner by heat, mineral
natum.
The burfal, or capfular ligaments, furround
the whole joint like a purfe, and are to be found in
acids, and ardent fpirits. 8. In fome places the burfae
the articulations which allow motion every way, as in conftantly communicate with the cavities of the joints,
in others they generally do fo ; from which we may in
the articulation of the arm with the fcapula.
fer a famenefs of ftructure.
Of thole facs called Burfa: mucofce, a few were
Of the
Burfae ma- known to former anatomifts, but
the
When we examine the fimbriae common to the fatty
much
greater
by
cofs.
bodies of the joints and burfae, and which have been
number have been fince difcovered by Dr Monro (e),
who obferves, that they are to be met with in the ex- fuppofed to be the ducts of glands lodged within the
,

f^e

mafles

(r>) It is now much doubced, however, whether
glands, are any thing more than aflemblages of fat.
(e) See Description of the Burfa Mucofv, &c.

the appearances in the

joints,
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are
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able to difcover any glandular
fat,
appearance within them. And although we obferve
many veflels difperfed upon the membranes of the fatty
bodies and fimbriae ; and that we cannot doubt that
thefe fimbriae confift of ducts which contain a lubrica
ting liquor, and can even prefs fuch a liquor from
them ; yet their cavities and orifices are fo
minute,
that they are not difcoverable even by the affiftance of
magnifying-glafles. Thefe fimbriae appear, therefore,
to be ducts like thofe of the
urethra, which prepare a
mucilaginous liquor without the affiftance of any knot

mafTes of

of all the bones of an animal united toge
ther in their natural order. It is faid to be a natural
fkeleton, when the bones are connected together by
their own proper ligaments ; and an artificial one, when
they are joined by any other fubftance, as wire, &c.
The fkeleton is generally divided into the head,
trunk, and extremities. The firft divifion includes
the bones of the cranium and face. The bones of the
trunk are the fpine, ribs, fternum, and bones of the

femblage

pelvis.
The upper extremity on each fide confifts of the
bones of the fhoulder, viz. the fcapula and cla
vicle ; the bone of the arm, or os humeri ; the bones
of the fore-arm, and thofe of the hand.
two

The lower extremicy on each fide of the trunk con
fifts of the thigh-bone and the bones of the leg and
foot.

Of

the Bones

of the

Head.

The head is of a roundifh figure, and fome what
oval (f). Its greateft diameter is from the forehead
or
to the occiput ; its upper part is called vertex,
crown of the head ; its anterior or fore-part the face ;
and the upper part of this finciput, or forehead ; its
fides the temples ; its pofterior, or hind-part, the oc
ciput y anoTTts Inferior part the bafs.
The bones of the head may be divided into thofe
of the cranium and face.

§

I.

Bones

of

the Cranium and Face.

i

There are eight bones of the cranium, viz. the co
ronal bone, or os frontis ; the two parietal bones, or
offa bregmatis ; the os occipitis ; the two temporal
bones ; the fphenoid bone ; and the os ethmoides, or

i

cribriforme.
Of
X1,

are

thefe, only

confidered

common

both

as

to

the

occipitis

os
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ties ; and the manner in which it is articulated with
the other bones.
The os frontis has fome refemblance in fhape to the
fhell of the cockle. Externally it is convex, its con
cave fide
being turned towards the brain. This bone,
in the places where it is united to the temporal bones,
is very thin, and has there no diplbe.
It is likewife
exceedingly thin in that part of the orbit of the eye
which is neareft to the nofe.
Hence it is, that a
wound in the eye, by a fword or any other pointed
inftrument, is fometimes productive of immediate death.
In thefe cafes, the fword paffing through the weak
part of the bone, penetrates the brain, and divides the
nerves at their origin ; or perhaps opens fome bloodveflel, the confequences of which are foon fatal.
We obferve on the exterior furface of this bone five
apophyfes or procefles, which are eafily to be diftinguilhed. One of thefe is placed at the bottom and
narroweft part of the bone, and is called the nafal
procefs, from its fupporting the upper end of the
bones of the nofe. The four others are called angu
lar or orbitar procefles.
They affift to form the orbits,
which are che cavities on which the eyes are placed.
In each of thefe orbits there are two procefles, one at
the interior or great angle, and the other at the exte
rior or little angle of the orbit.
They are called che
angular procefles. Between thefe a ridge is extended
in form of an arch, and on this the eye-brows are
placed. It is called the orbitar or fuperciliary ridge,
and in fome meafure covers and defends the globe of
the eye. There is a hole in this for the paflage of the
frontal veflels and nerves. This arch is interrupced
near the nofe by a fmall pit, in which the cendon of
the mufculus obliquus major of the eye is fixed. From
the under part of each fuperciliary ridge a thin plate
runs a confiderable way backwards, and has the name
of orbitar ; the external and fore-part of this plate
forms a finuolity for lodging the lacrymal gland.
Be
tween the orbitar plates there is a large difcontinuation
of the bone, which is filled up by the cribriform part
of the os ethmoides.
On examining the inner furface of this bone at its
under and middle part, we obferve an elevation in form
of a ridge, which has been called che fpinous procefs ;
it afcends for fome way, dividing the bone into two
confiderable foflae, in which the ancerior lobes of the
brain are placed. To a narrow furrow in this ridge
is attached the excremity of the falx, as the membrane
is called, which divides che brain into two hemifpheres.
The furrow becoming gradually wider, is continued to
che upper and back part of the bone. It has the falx

or
glandular organ.
Upon the whole, the fynovia feems to be furnifhed
by invifible exhalent. arteries by the ducts of the fim
briae, and by oil exuding from the adipofe follicles by
paflages not yet difcovered.
10
The word fkeleton, which by its etymology implies
ifthcSke-fimply a dry preparation, is ufually applied to an af-
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In this, as in all the other bones, we fhall confider
its figure, ftructure, proceffes, depreffions, and cavi-

ty

ton.

O

Thefe bones are all harder at their furface than in Ofteology.
'
*
their middle ; and on this account they are divided
into two tables, and a middle fpongy fubftance called

we are not

and offa bregmatis
; the reft being

proper to the cranium
the cranium and face.

fixed

'
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The bones of the foetus being perfectly diftinct, and che mufcles in young perfons not acting much, the
Ve
of
the head has been fuppofed to depend much on the management of children when very young.
fhape
falius who has remarked the difference in people of different nations, obferves, for inftancc, thac the head of a
Turk is conical, from the early ufe of the turban ; whilft that of an Englifhman is flattened by the chin-flay.
Some of the lateft phyfiologifts fuppofe, with good reafon, that this difference is chiefly ow7ing to certain natural

(f)

caufes with which

we are as

yet

unacquainted.
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Of the oc-

apitalbone
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Ofteology. fixed to it, and part of the longitudinal finus lodged in
""v
it.
Befides the two foffce, there are many depreffions,
which appear like digital impreflions, and owe their for
mation co the prominent circumvolutions of the brain.
In the foetus, the forehead is compofed of two dif
tinct bones; fo that in them thefagitcal future reaches
from the os occipitis to the nofe.
This bone is almoft
every where compofed of two tables and a diplbe.
Thefe two cables feparating from each other under the
eyes, form two cavities, one on each fide of the face,
called the frontal finufes.
Thefe finufes are lined
with a foft membrane, called membrana pituitaria. In
thefe finufes a mucus is fecreted, which is
conflantly
paffing through two fmall holes into the noftrils, which
it ferves to moiften.
The os frontis is joined by future to many of the
bones of the head, viz. to the parietal, maxillary, and
temporal bones ; to the os ethmoides ; os fphenoides ;
os
unguis ; and offa nafi. The future wfiich connects
it with the parietal bones is called the coronal future.
The parietal bones are two in number; they are ve13
Ofthepa- ry thin, and even tranfparent in fome places. The
rictalDones
particular figure of each of thefe bones is that of an
irregular fquare, bordered with indentations through
its whole circumference, except at its lower part.
It
will be eafily conceived, that thefe bones which compofe the fuperior and lateral parts of the cranium, and
cover the greateft part of the brain, form a kind of
On their inner furface we obferve the marks
vault.
of the veflels of the dura mater; and at their upper
edge the groove for the fuperior longitudinal finus.
The ofla. parietalia are joined to each other by thefagittal future ; to the os fphenoides and ofla temporum
by the fquamous future ; to che os occipitis by the lambdoidal future (g), fo called from its refemblance to che
Greek letter lambda; and to the os frontis by the co
ronal future.
In the foetus, the parietal bones are feparated from
the middle of the divided os frontis by a portion of the
cranium then unoffified.
The occipital bone forms the pofterior and inferior
parts of the fkull ; it approaches nearly to the fhape of

a
lozenge, and is indented throughout three parts of
its circumference.
There is a confiderable hole in the inferior portion
of this bone, called the forame?i magnum, through
which the medulla oblongata pafles into the fpine.
The nervi acceflbrii, and vertebral arteries, likewife
pafs through it. Behind the condyles are two holes
for the paflage of cervical veins into the laceral finufes ;
and above them are two ochers for the palfagc of the
eighth pair and acceflbry nerves out of the head. At
the fides, and a little on the anterior part of the fora
men
magnum, are two procefles, called the condyles,
one on each fide ;
they are of an oval figure, and are
covered with cartilage.
The external furface of this bone has a large tranfverfe arched ridge, under which die bone is very irre
gular, where it affords attachment to feveral mufcles.
On examining its inner furface, we may obferve two
ridges in form of a crofs ; one afcending from near the
foramen magnum to the top of the bone ; the upper
—

M

Y.
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end of this in which the falx is1 fixed, is hollow', for Ofteolq^y.
'
v
lodging the fuperior longitudinal finus, and the under
end has the third procefs of the dura mater fixed to it.
The other ridge, which runs horizontally, is likewife
hollow for containing the lateral finufes. Four foflae
are formed
by the crofs, two above and two below. In
the former are placed the pofterior lobes of the brain,
and in the latter the lobes of the cerebellum.
At the bafis of the cranium, we obferve the cuneiform procefs (which is the name given to the
great apophyfis at the fore part of this bone) ; it ferves for
"

J

"j

the reception of the medulla oblongata.
The os occipitis is of greater
ftrength and fhicknefs.
than either of the other bones of the head,
though irregularly fo ; at its inferior part, where it is thinneft,
it is covered by a great number of mufcles.
This bone, from its fituacion, being more liable to
be injured by falls, than any other bone of the head,
nature has
wifely given it the greateft ftrength at its
upper part, where it is moft expofed to danger.
It is joined to the parietal bones by the lambdoidal
fucure, and to the offa temporum, by the addicamentum of the
temporal future. It is likewife connected
to the os
fphenoides by the cuneiform procefs. It is
by means of the os occipitis that the head is united to
the trunk, the two condyles of this bone
being con
nected to the fuperior oblique procefles of the firft ver
tebra of the neck.
There are two temporal bones, one on each fide.
15
We may diftinguifh in them two parts; one of which Ofthetemis called the fquamous or fcaly part, and the other pars poralbones
petrofa from ics hardnefs. This laft is fliaped like a

|
,

I

—

.

pyramid.

'

Each of chefe divifions affords proceffes and cavities :
externally there are three proceffes ; one ancerior, call
ed the zygomatic procefs; one pofterior, called the
majhid or mamillary procefs, from ics refemblance co a
nipple; and one inferior, called the flyloid procefs, be
caufe ic is fliaped like a fliletto, or
dagger.

The cavicies are, 1. The meatus audicorius exter2. A
large folia which ferves for the articulation
of the lower jaw; it is before the meatus auditorius,
and immediately under the zygomatic procefs. 3. The
ftylo-maftoid hole, fo called from ics fituation between
the flyloid and mafloid procefles ; it is likewife ftyled
the aquseduct of Fallopius, and affords a paflage to the
portio dura of the auditory, or feventh pair of nerves.
4. Below, and on the fore-part of the laft foramen, we
obferve part of the jugular fofla, in which the begin
ning of the internal jugular vein is lodged. Anterior
and fuperior to this fofla is the orifice of a foramen,
through which pafles the carotid artery. This foramen
runs firft upwards and then
forwards, forming a kind
of elbow, and terminates at the end of the os petrofum.
At this part of each temporal bone, we may ob
ferve the opening of the Euflachian tube, a canal which
pafles from the ear to the back part of the nofe.
In examining the internal furface of thefe bones, we
may remark the triangular figure of their petrous part
which feparates two foflae ; one fuperior and anterior ;
the other inferior and pofterior: the lar.er of thefe
compotes part of the fofla, in which the cerebellum is

]
"

nus.

.

—

4R

placed;

(g) The lambdoidal future is fometimes very irregular, being compofed of many fmall futures, which furround
fo many little bones called ojfa triquetra, though perhaps improperly, as they are not always triangular.
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and the former, a portion of the leaft fofla for
tlie bafis of the brain. On the pofterior lide of the
pars pecrofa, we obferve the meatus auditorus interims,
into which enters the double nerve of the feventh pair.
On the under fide of this procefs,
part of a hole ap
pears, which is common to the temporal and occipital
bones ; through it the lateral
finus, the eighth pair,

placed

;

and acceflbry nerves, pafs out of the head.
The pars petrofa contains feveral little bones called
the bones of the ear ; which, as they do not enter into
the formation of the cranium, fhall be defcribed when
we are
treating of the organs of hearing.
The offa temporum are joined to che ofla malarum,
by the zygomatic futures ; to the parietal bones, by the
fquamous futures ; to the os occipitis, by the lambdoi
dal future ; and to the fphenoid bone, by the future of
that name.
This bone, from its fituation amidft the other bones
of the head, has fometimes been called cuneiforme. It
is of a very irregular figure, and has been compared to
a bat with its
wings extended.
It is commonly divided into its middle part or body,
and its fides or wings.
The fore part of the body has a fpine or ridge, which
makes part of the feptnm narium. The upper part of
each wing forms a fharc of the temple. The fore part
of this belongs to the orbit ; while the under and
back part, termed fpinous procefs, is lodged in the bafe
ofthefkull at the point of the pars petrofa. But two
of the moft remarkable procefles are the ptergoid or aliform, one on each fide of the body of the bone, and at
no
great diftance from it. Each of chefe procefles is
divided into two wings, and of thefe the exterior one is
the wideft. The other terminates in a hook-like procefs.
The internal furface of this bone affords three foflae.
Two of thefe are formed by the wings of the bone,
and make a part of the leffer foffae of the bafis of the
cranium.
The third, which is fmaller, is on the top
of the body of the bone ; and is called fella turcica,
This fofla,
from its refemblance to a Turkifh faddle.
in which the pituitary gland is placed, has pofleriorly
and anteriorly procefles called the clinoid proceffes.
There are twelve holes in this bone, viz. fix on each
fide.
The firft is the paflage of the optic nerve and
ocular artery ; the fecond, or large flit, tranfmits the
third, fourth, fixth, and firft part of the fifth pair of
nerves with the ocular vein ; the third hole gives paf
lage to the fecond branch of the fifth pair ; and the
fourth hole to the third branch of the fifth pair of
The fifth hole is the paflage of the artery of
nerves.
the dura mater. The fixth hole is ficuated above che
ptergoid procefs of the fphenoid bone ; through it a re
flected branch of the fecond part of che fifth pair pafles.
Within the fubftance of die .os fphenoides chcre are
two finufes feparated by a bony plate.
They are lined
with the pituitary membrane ; and, like the frontal fi
nufes, feparace a mucus which pafles into the noftrils.
The os fphenoides is joined to all the bones of the
cranium ; and likewife to the ofla maxillaria, ofla ma
larum, ofla palati, and vomer.
This bone makes part of the bafis of the fkull, affifts in forming the orbits, and affords attachment to
feveral mufcles.
The os ethmoides is fituated at the forepart of the
balls of the cranium, and is of a very irregular figure.
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From che great number of holes wiih which ic is pierced,
it is fometimes called os cribriforme or fievc-like bone.
It confifts of a middle part and two fides. The middie part is formed of a thin bony plate, in which are
an infinice number of holes chat afford a palfage to filaFrom the middle of this
ments of the olfactory nerve.
both on the outfide and from within, there rifes

plate,

The
up a procefs, which may be eafily diftinguifhed.
inner one is called crifa galli, from its fuppofed refem
To this procefs the falx of
blance to a cock's comb.
the dura mater is attached. The exterior procefs,
which has the fame common bafis as the crifta galli, is
a fine lamella which is united to the vomer ; and di
vides the cavity of the noftrils, though unequally, it
being generally a little inclined to one fide.
The lateral parts of this bone are compofed of a cel
lular fubftance ; and thefe cells are fo very intricate,
that their figure or number cannot be defcribed. Ma
ny writers have on this account called this part of the
bone the labyrinth. Thefe cells are externally covered
with a very thin bony lamella. This part of the bone
is called the os planum, and forms part of the orbit.
The different cells of this bone, which are nume
rous, and which are every where lined with the pitui
tary membrane, evidently ferve to enlarge the cavity
of the nofe, iu which the organ of fmelling refides.
This bone is joined to the os fphenoides, os frontis, ofla
maxillaria, ofla palati, ofla nafi, offa unguis, and vomer.
The ancients, who confidered the brain as the feat
of all the humours,, imagined that this vifcus difcharged its redundant moiiflure through the holes of the
ethmoid bone. And the vulgar ftill think, that abfcefles of the brain discharge themfelves through the
mouth and ears, and that fnuff is liable to get inco the
head ; but neither fnuff nor the matter of an abfeefs
are more capable of paffing
through the cribriform bone,
than the ferofity which they fuppofed was difcharged
through it in a common cold. All the holes of the
ethmoid bone are filled up with the branches of the ol
factory nerve. Its inner part is likewife covered with
the dura mater, and its cells are every where lined
with the picuitary membrane ; fo that neither matter
nor any other fluid can poffibly pafs
through this bone
either externally or internally. Matter is indeed fome
times difcharged through the noftrils ; bin the feat of
the difeafe is in the finufes of the nofe, and not in the
brain ; and impofthumations are obferved to take place
in the ear, which fuppurate and difcharge themfelves
—

externally.
Before we leave the bones of the head, we with to
make fome general obfervations on its ftructure and fi
gure. As the cranium might have been compofed of
afinglebone, the articulation of its feveral bones ;be—

ing abfolucely without motion, ir may be afked per
haps, Why fuch a multiplicity of bones, and fo great
number of fucures ? Many advancages may
poffibly arife from this plurality of bones and futures, which
We are able, how
may not yet have been obferved.
ever, to point out many ufeful ends, which could only
be accompliflied by this peculiaricy of ftructure.
In
this, as in all the other works of nature, the great
of
che Creator is evinced, and cannot fail to
wifdom
excite our admiration and gratitude.
The cranium, by being divided inco feveral bones
grows much falter and with.greaier facility, than if it
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compofed of one piece only. In the foetus, the
bones, as we have before obferved, are perfectly diftinct
from each other. The oflification begins in the middle
of each bone, and proceeds gradually to the circumfe
Hence the oflification, and of courfe the inrence.
creafe of the head, is carried on from an infinite num
ber of points at the fame time, and the bones confequently approach each other in the fame proportion.
To illuftrate this doctrine more clearly, if it can want
further illuftration, fuppofe it neceflary for the parietal
bones which compofe the upper part of the head, to
extend their oflification, and form the fore part of the
head likewife. Is it not evident, that this procefs would
be much more tedious than it is now, when the os fron
tis and the parietal bones are both growing at the fame
time ? Hence it happens, that the heads of young
people, in which the bones begin to touch each other,
increase flowly ; and that the proportionate increafe
of the volume of the head is greater 'm three months
in the foetus, than it is perhaps in twenty-four months
at the age of fourteen or fifteen years.
The futures, exclufive of their advantage in fnfpendiag the procefles of fhe dura mater, are evidenJy
of great utility in preventing the too great extent of
fractures of the fkull.
Suppofe, for inftance, that by
a fall or blow, one of the bones of the cranium be
The fiffure, which in a head compo
comes fractured.
fed of only one bone, woold be liable to extend itfelf
through the whole of it, is checked, and fometimes
perhaps flopped by the firft future it meets, and the
effects of the injury are confined to the bone on which
the blow was received.
Ruyfch indeed, and fome
others, will not allow the futures to be of any fuch
ufe ; but cafes have been met with where they feemed
to have had this effect, and in young fubjects their uti
lity in this refpect muft be ftill more obvious.
The fpherical fhape of the head feems likewife to
render it more capable of refilling external violence
than any other fhape would do. In a vault, the parts
mutually fupport and ftrengchen each other, and this
happens in the cranium.

was

—
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Proper

Bones

of the

Face.

face, which confifts of a great number of bones,
j8 commonly divided into the upper and lower jaws.
rpj^e Upper jaw confifis 0f thirteen bones, exclufive of
the teeth. Of thefe, fix are placed on each fide of
the maxilla fuperior, and one in the middle.
The bones, which are in pairs, are the offa malarum, ofla maxillaria, offa nafi, offa unguis, ofla palati,
The fingle bone is the
and ofla fpongiofa inferiora.
The

vomer.

bones which

Thefe are the prominent fquare
i9
Of the ofla placed under the eyes, forming part of the orbits and
malarumEach of them affords
the upper part of the cheeks.
are

three furfaces ; one exterior and a little convex ; a fe
cond fuperior and concave, forming the inferior part
and fides of the orbit ; and a third pofterior, irregular,
and hollowed for the lodgement of the lower part of
the temporal mufcle.
The angles of each bone form four procefles, two
of which may be called orbitar proceffes ; of thefe the
upper one is joined by future to the os frontis, and
The third is con
that below to the maxillary bone.
nected wich the os fphenoides by means of the tranf-
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and the fourth is joined to the jtygomaof the temporal bone, with which it forms
;

Ofteology.^
*

tic procefs
the zygoma.
ao
Thefe bones, which are of a very irregular figure, Of the off*
are fo called becaufe
they form the moft confiderable maxillaria
portion of the upper jaw. They are two in number, fuPenora'
and generally remain diftinct through life.
Of the many proceffes which are to be feen on thefe
bones, and which are connected with the bones of the
face and fkull, we fhall defcribe only the moft remark
able.
One of thefe proceffes is at the upper and fore part
of the bone, making part of the fide of the nofe, and
called the nafal procefs. Another forms a kind of cir
cular fweep at the inferior part of the bone, in which
are the alveoli or fockets for the teeth : this is called
the alveolar procefs. A third procefs is united to the
os malse on each fide. Between this and the nafal pro
cefs there is a thin plate, which forms a fliare of the
orbit, and lies over a paflage for the fuperior maxillary
veflels and nerves.
The alveolar procefs haspofteriorly
a confiderable
tuberofiry on its internal furface, called
the maxillary tuberosity.
Behind the alveolar procefs we obferve two horizon
tal lamellae, which uniting together, form a part of the
roof of the mouth, and divide it from the nofe.
The
hollownefs of the roof of the mouth is owing to this
partition's being feated fomewhat higher than the al
veolar procefs. At the fore part of the horizontal la
mellae there is a hole called foramen incifvum, through
which fmall blood-veflels and nerves go between the
mouth and nofe.
In viewing thefe bones internally, we obferve a foflk
in the inferior portion of the nafal procefs, which,
with the os unguis and os fpongiofum inferius, forms a
paflage for the lachrymal duct.
Where thefe two bones are united to each other,
they project fomewhat upwards and forwards, leaving
between them a farrow, into which the lower portion
of the feptumnafi is admitted.
Each of thefe bones being hollow, a confiderable fi
nus is formed under its orbitar part.
This cavity,
which is ufually named after Highmore, though it was
defcribed by Fallopius and others before his time, is
lined wich the pituitary membrane. It is intended for
the fame purpofes as the other finufes of the nofe, and
opens into the noftrils.
The ofla maxillaria are connected with the greater
part of the bones of the face and cranium, and aflift in
forming not only the cheeks, but likewife the palate,
nofe, and orbits.
2X
The ofla nafi form two irregular fquares. They are Of the ofla
thicker and narrower above than below. Excernally nafi.
they are fomewhat convex, and internally flightly con
Thefe bones conflitute the upper part of the
cave.
nofe. At their fore part they are united to each o1
ther, above to the os frontis, by their fides to the offa
maxillaria fuperiora, ppfteriorly and interiorly to the
feptum narium, and below to the cartilages that com
pofe the reft of the noftrils.
Thefe little tranfparent bones owe their name to of the
offa
their fuppofed refemblance to a finger-nail. Sometimes
unguis.
are called
from
their
they
offa lachrymalia,
concurring
wich the nafal procefs of each maxillary bene in form
ing a lodgemenc for the lachrymal fac and duct.
—

—
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Thc oila unguis are of an irregular
figure. Their
external furface confifts of two fmooth
parts, divided
by a middle ridge. One of thefe parts, which is concave and neareft to the
ferves to
the la-

,(
,

,
i
i
i
■1

nofe,

fupport

fac and part of the
lachrymal duct. The other, which is flat, forms a fmall part of the orbit.
Each of thefe bones is connected with the os
froncis,
os
43
ethmoides, and os maxillare fuperius.
Of the offa
Thefe bones, which are ficuated at the back part of
palati.
the roof of the mouch, between the os fphenoides and
the ofla maxillaria fuperiora, are of a very irregular
fhape, and ferve to form the nafal and maxillary fofla,
and a fmall portion of the orbit.
Where they are uni
ted to each other, they rife up into a fpine on their
internal furface. This fpine appears to be a continua
tion of that of che fuperior maxillary bones, and helps
to form the
feptnm narium.
Thefe bones are joined to the ofla maxillaria fuperi
ora, os echmoides, os fphenoides, and vomer.
24
This bone derives ics name from ics refemblance to
Of the voa
ploughlhare. It is a long and flat bone, fomewhat
thicker at its back than at its fore part. At its upper
pare we ©bferve a furrow extending through its whole
length. The pofterior and largeft part of this furrow
From this
receives a procefs of the fphenoid bone.
the furrow advances forwards, and becoming narrower
and fhalloWer, receives fome part of the nafal lamella
ethmoidea ; the reft ferves to fupport the middle car
tilage of the nofe.
The inferior portion of this bone is placed on the
nafal fpine of the maxillary and palate bones, which
-Ave mentioned in our defcripcion of che ofla palati.
The vomer is united to the os fphenoides, os ech
moides, offa maxillaria fuperiora, and ofla palati. It
forms part of the feptum narium, by dividing the back
part of the nofe into two noftrils.
25
The parts which are ufually defcribed by this name,
Df the offa
do not feem to deferve to be diftinguifhed as diftinct
Fpongiofa
bones, except in young fubjects. They confift of a
inferiora.
fpongy lamella in each noftril, which is united to the
fpongy lamina of the ethmoid bone, of which they are
by fome confidered as a part.
Each of thefe lamellae is longeft from behind for
wards ; with its convex furface turned towards the
feptum narium, and its concave part towards the max
illary bone, covering the opening of the lachrymal duct
into the nofe.
Thefe bones are covered with the pituitary mem
brane ; and, befides their connection with the ethmoid
bone, are joined to the ofla maxillaria fuperiora, ofla
palati, and offa unguis.
^he maxilla inferior, or lower jaw, which in its
u
of cwo diftinct
maPe refembles a horfe-fhoe, corififts
bones in che foetus ; but thefe unite together foon after
birth, fo as to form only one bone. The upper edge of
this bone, like the os maxillare fuperius, has an alveolar
procefs, furniflied with fockets for the teeth.
On each fide, the pofterior part of the bone rifes al
moft perpendicularly into two procefles. The higheft
of thefe, called the coronoid procefs, is pointed and
thin and ferves for the infertion of the temporal mnfThe other, or condyloid procefs, as ic is called,
cie.
is fhortcr and thicker, and ends in an oblong rounded
head, which is received inco a fofla of che temporal
bone and is formed for a moveable articulation with

chrymal
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This joint js furniflied with
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of each coronoid

procefs,
extending un
on its inner part, we obferve a
der the roocs of all the teeth, and terminating at

carcilage.

At the

botcorn

'

foramen

Each of
the outer furface of the bone near the chin.
thefe canals tranfmits an artery, vein, and nerve, from
which branches are fent off to the teeth.
The lower jaw is capable of a great variety of mo
tion. By Aiding the condyles from the cavity towards
the eminences on each fide, we bring it horizontally

forwards, as in biting ; or wc may bring the condyles
only forward, and tilt the reft of the jaw backward,
as in
opening the mouth. We are likewife able to
Hide the condyles alternately backwards and forwards
from the cavicy to the eminence, and vice verfa, as in
grinding the teeth. The cartilages, by adapting them
felves to the different inequalities in thefe feveral mo
tions of the jaw, ferve to fecure the articulation, and
to prevent any injuries from friction.
The alveolar procefles are compofed of an outer and
inner bony plate, united together by thin partitions,
which at the fore part of the jaw divide the procefles
Buc at the
inco as many fockets as there are teeth.
back part of the jaw, where the teeth have more than
root.
In
one root, we find a, diftinct cell for each
both jaws thefe procefles begin to be formed with the
teeth; they likewife accompany them in their growth,

and

gradually difappear when
§ 3. Of the

the teeth

are

removed.

Teeth.
27

The teeth are bones of a particular ftructure, form- Of the
ed for the purpofes of maftication and che articulation teeth.
It. will be neceflary to confider their
of the voice.
compofition and figure, cheir number and arrangement,
and the time and order in which chey appear.
In each cooth we may diftinguifh a body, a neck, and
a root or

fangs.

The body of the tooth is that part which appears
The root is fixed into the focket,
above the gums.
and the neck is the middle pare between the two.
The teeth are compofed of two fubftances, viz. ena
The enamel, or the vitreous or corti
mel and bone.
cal part of the tooth, is a white and very hard and
compact fubftance peculiar to the teeth, and appears
fibrous or ftriaced when broken.
This fubftance is
thickeft on the grinding furface, and becoming gradu
ally thinner, terminates infenfibly at the neck of the
tooth.
Ruyfch * affirmed, that he could trace the • q-keraur
arteries into the hardefl part of the teeth ; Liewen- io.
hoeck f fufpected the fibres of the enamel to be fo f Ar,an.
many veflels; and Monro % fays, he has frequently in- Natur.conjected che veflels of che teeth in children, fo as to make tinu"t. Epithe infidc of the cortex appear perfectly red.
But it^'
°f
is certain, that it is not cinged by a madder diet,
that no injection will ever reach it, fo that it has no
appearance of being vafcular **.
**
The bony part, which compofes the inner fubftance
er,
e
of the body, neck, and root of the tooth, rcfembles0"
other bones in its ftructure, but it is much harder than
the moft compact part of bones in
general. As a
tooth when once formed receives no tinge from a mad
der diet, and as the minuteft injections do not pene
trate into ics fubftance, this part of the tooth has, like
the enamel, been fuppofed not to be vafcular.
But
when wc confider that the fangs of a tooth are inverted

no"ly.
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periofteum, and that the fwellin^s of thefe fangs
analogous to the fwelhngs of ocher bones, we may
reafonably conclude, that there is a fimiliarity of ftruc
ture ; and that this bony part has a circulation through
its fubftance, although from its hardnefs we are unable

The two firft of the molares, or thofe neareft to the
canine teech on each fide, differ from che ocher three,
and are with great propriety nanvd bicufpides by Mr
Huncer.
They have fometimes only one root, and
feem to be of a middle nature between the incifores

deinonftrate its veflels.
In' each tooth we find an inner cavity, into which
This cavity begins
enter an artery, vein, and nerve.
by a fmall opening, and becoming larger, terminates
In advanced life this hole
in the body of the tooth.
fometimes clofes, and the tooth is of courfe rendered

and
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infenfible.
The periofteum furrounds the teeth from their fangs
litcle beyond their bony fockets, where we find it
adhering co the gums. This membrane, while itinclofes the teech, ferves at the fame time to line the
fockets, fo chat it may be confidered as common to

to a

boch.
The teeth

are likewife fecured in their fockets by
of the gums ; a red, vafcular, firm, and elaftic
fubftance, that poflefles but little fenfibility. In the
gums of infants we find a hard ridge extending through
their whole length, but no fuch ridge is to be feen in
old people who have loll their teeth.
The number of the teeth in both jaws at full matu
rity, ufually varies from twenty-eight to thirty-two.
They are commonly divided inco three clafles, viz. incifores, canini, and grinders or molares (h). The incifores are the four teeth in the fore part of each jaw.
They have each of them two furfaces ; one anterior and
convex, the ocher pofterior and flightly concave, both
of which terminate in a fharp edge. They are called
incifores from their ufe in dividing the food. They
are ufually broader and thicker in the upper than in the
means

Ofteology.

molares. The two next are much lar
The fifth or laft grinder on each fide is fmaller
and fhorter than che reft; and from its not cutting the
gam till after the age of twenty, and fometimes not till
much later in life, is called dens fapientia:..
There is in the ftructure and arrangement of all
thefe teeth an art which cannot be fufficiently admired.
To underftand it properly, it will be neceflary to con
fider the under jaw as a kind of lever, with its fixed
points at its articulations with the temporal bones : it
will be right to obferve, too, that its powers arife from
its different mufcles, but in elevation chiefly from the
temporalis and mafieter ; and that the aliment conftitutes the object of refiftance.
It will appear, then,
that the molares, by being placed neareft the centre of
motion, are calculaced to prefs wich. a much greater
force than the other ceech, independent of their grind
ing powers which they poflefs by means of the ptery
goid mufcles; and that it is for this reafon we put be
tween them any hard
body we wifli to break.
The canini and incifores are placed farther from this
point, and of courfe cannot exert fo much force ; but
they are made for cutting and tearing the food, and
this form feems co make amends for their deficiency

the.larger

ger.
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ftrength.

There are examples of children who have come into
the world with two, three, and even four teeth ; but
thefe examples are very rare ; and it is feldom before
the feventh, eighth, or ninth monch after birch, that
che incifores, which are che firft formed,
under jaw ; and, by being placed fomewhat obliquely,
begin co pafs
through the gum. The fymptoms of dentition, how
generally fall over the laccer.
The canini derive their name from their refemblance
ever, in confequence of irritation from the teeth, fre
to a dog's tufks, being the longeft of all the teeth.
quently take place in the fourth or fifth month. About che twentieth or twenty -fourch month, the canini
We find one on each fide of the incifores, fo that there
Their fang refembles that and two molares make their appearance.
arc two canini in each jaw.
The dangerous fymptoms that fometimes
of the incifores, but is much larger ; and in their fhape
accompany
they appear like an incifor with its edge worn oft, fo dencition, are owing to the preflure of the teeth on
the gum, which they irritate fo as to excice
as to terminate in a narrow point.
pain and
inflammation.
This irritation feems to occafion a
Thefe teech not being calculated for cutting and di
gra
viding the food like the incifores, or for grinding it dual wafting of che gum at die part, till ac length the
like the molares, feem to be intended for laying hold tooth makes its appearance.
The fymptoms are more or lefs
of fubftances (i).
alarming, in propor
The molares or grinders, of which there are ten in tion to the refiftance which the gum affords to the
each jaw, are fo called, becaufe from their fhape and teeth, and according to the number of teeth which
fize they are fitted for grinding the food. Each of may chance to feek a paflage at the fame time. Were
the incifores and canini is furniflied only with one fang ;
chey all to appear at oncey ..children would fall victims
to the pain and exceflive irritation ; but Nature has fo
but in the molares of the under jaw we conftantly find
two fangs, and in thofe of the upper jaw three fangs.
very wifely difpofed them, that chey ufually appear
Thefe fangs are fometimes feparated into two points, one after the other, with fome diftance of time be
and each of thefe points has fometimes been defcribed tween each. The firft incifor that appears is generally
in the lower jaw, and is followed by one in the
as a diftinct
fang,
up
per
—

He retains the old name of
Mr Hunter has thought proper to vary this divifion.
incifores to the four
teeth, but he diftinguifhes the canine teech by the name of the cufptdati. The cwo teeth which are next
to thefe, and which have been ufually ranked with the molares, he calls the bicufpides ; and he
gives the name
of grinders only to the three laft teeth on each fide.
(i) Mr Hunter remarks of thefe teeth, that we may trace in them a fimiliarity in fhape, fituation, and ufe
from the moft imperfectly carnivorous animal, which we believe to be.the human fpecies, to the lion which is

(h)

fore

the moft

perfectly

carnivorous.

"
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per jaw. Sometimes the canini, but more commonly
one of the molares,
begins to pafs through the gum
firft.
Thefe 20 teeth, viz.
eight incifores, four canini, and
eight molares, are called temporary or milk teeth, be
caufe they are all filed between the
age of feven and
1 4, and are fucceeded
by what are called the permanent
or adult teeth.
The latter are of a firmer texture, and
have larger fangs.
Thefe adult teeth being placed in a diftinct fet of
alveoli, the upper fockets gradually difappear, as the
under ones increafe in fize, till at length the tempora
_

or upper reeth,
having no longer any fupport, confequently fall out.
To thefe 20 teeth, which fucceed the temporary

ry,

ones, 12 Others are afterwards added, viz. three mo
lares on each fide in both jaws : and in order to make
room for this addition, we find that the
jaws gradually
lengthen in proportion to the growth of the teeth ; fo
that with 20 teeth, they feem to be as completely filled
as they are afterwards with 32.
This is the reafon
why the face is rounder and flatter in children than in
adults.
With regard to the formation of the teeth, we may
obferve, that in a foetus of four months, the alveolar
procefs appears only as a fhallow longitudinal groove,
divided by minute ridges into a uumber of intermediate
depreffions ; in each of which we find a fmall pulpy
fubftance, furrounded by a vafcular membrane. This
pulp gradually offifies, and its lower part is lengthened
out to form the fang.
When the bony part of the
tooth is formed, its furface begins to be incrufted with
the enamel.
How the latter is formed and depofited,
we are not yet able to determine.
The rudiments of fome of the adult teeth begin to
be formed at a very early period, for the pulp of one of
the incifores may generally be perceived in a foetus of
eight months, and the oflification begins in it foon af
The firft bicufpis begins to offifiy about the
ter birth.
fifth or fixth, and the fecond about the feventh year.
The firft adult grinder cuts the gum about the 12th,
the fecond about the 18th, and the third, or dens fapi
entia:, ufually between the 20th and 30th year.
The teeth, like other bones, are liable to be affected
by difeafe. Their removal is likewife the natural con
fluences of old age; for as we advance in life, the
alveoli fill up, and the teeth, efpecially the incifores,
fall out.
When this happens, the chin projects for
ward, and rhe face is much fhorfened.

§
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Of the

Os

Hyoides. (k)

which is placed at the root of the
tongue, was fo called by the ancients on account of its
fuppofed refemblance to the Greek letter v.
It will be neceflary to diftinguifh in it, its body,
horns, and appendices.
The body, which is the middle and broadeft part of
the bone, is fo placed that it may be eafily felt at the
fore part of the throat. Anteriorly it is irregularly
The

os

hyoides,

O
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M

Its
concave,
convex, and its inner furface is unequally
a little bent, be
cornua, or horns, which are flat and
ing much longer than the body part, may be defcribed
as
forming the fides of the v. The appendices, or lit
tle horns, as they are called by M. Window, and fome
other writers, are two procefles which rife up from
the articulations of the cornua with the body, and are
connected with the
procefs on each fide

flyloid

ufually
by means

of a ligament.
The ufes of this bone are to fupport the tongue, and
afford attachment to a great number of mufcles ; fome
of which perform the motions of the tongue, while
others act on the larynx and fauces.

Of the Bones of the

Sect. III.

Trwik.

The trunk of the fkeleton confifts of the
and the pelvis.

fpine,

the

thorax,

\

1.

Of the Spine.

The fpine is compofed of a great number of bones
called vertreba, forming a long bony column, in figure
not much unlike the letter/1
This column, which ex
tends from the head to the lower part of the body, may
be faid to confift of two irregular and unequal pyramids,
united to each other in that part of the loins where the
laft lumbar vertebra joins the os facrum.
The vertebrae of the upper and longeft pyramid are
called true vertebra, in contradiftinction to thofe of the
lowermoft pyramid, which, from their being immove
able in the adult, arc ftyled falfe vertebra:.
It is upon
the bones of the fpine that the body turns •» and it is to
this circumftance they owe their name, which is deriv
ed from the Latin verb vertere, to return.
The true vertrebrae are divided into three clafles
of cervical, darfal, and lumbar vertebrae.
The falfe
vertebrae confift of the os facrum and os coccygis.
In each vertebra, as in other bones, it will be neceffary to remark the body of the bone, its proceffes, and
cavities.
The body, which is convex before, and concave be
hind, where it affifts in forming the cavity of the
fpine, may be compared to part of a cylinder cut off
—

tranfverfely.
Each vercebra affords feven procefles.
The firft is
the back part of the vertebra, and from its fhape And
direction is named the fpinous
procefs. On each fide of
this are two others, which, from their fituation with
refpect to the fpine, are called tranfverfe proceffes. The
four ochers are ftyled oblique ox articular
proceffes. They
are much fmaller than the fpinous or tranfverfe ones.
Two of them are placed on the upper, and two on the
lower part of each vertebra, riling from near the bafis
of each tranfverfe procefs. They have gotten the name
of oblique proceffes, from their fituation with
refpect to
the procefles with which they arc articulated ; and
they
are fometimes ftyled articular
proceffes, from the man
ner in which they are articulated with each
other; the
two fuperior procefles of one vertebra
articulated
at

being

with

This bone is very feldom preferved with the fkeleton, and cannot be included among the bones of the
has perhaps very properly defcribed it
any other divifion of the fkeleton. Thomas Bartholin
among
of anatomical writers have placed it, as it is here, after
parts contained in the mouth; but the generality
the bones of the face.

(k)

head,

or

ParW
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inferior proceffes of the vertebra above it.
Each of thefe procefles is covered with cartilage at its
articulation, and dieir articulations with each other are
by a fpecies of ginglimus.
In each vertebra, between its body and its procefles,
Thefe
wc find a hole large enough to admit a finger.
holes or foramina, correfpond with each other through
all the vertebrae, and form the long bony channel in
which the fpinal marrow is placed. We may likewife
Two of thefe
obferve four notches in each vertebra.
notches are at the upper, and two at the lower part of
the bone, between the oblique procefles and the body
Each of thefe notches meeting with
of the vertebra.
a fimilar
opening in the vertebra above or below it,
forms a foramen for the paflage of blood-veflels, and of
the nerves out of the fpine.
The bones of the fpine are united together by means
of a fubftance, which in young fubjects appears to be
of a ligamentous, but in adults more of a cartilaginous
This intervertebral fubftance, which forms a
nature.
kind of partitionbetween the feveral vertebrae, is thick
er and more flexible between the lumbar vertebrae than
in the other parts of the fpine, the moft confiderable
motions of the trunk being performed on thofe ver
tebrae. This fubftance being very elaftic, the extenfion
and flexion of the body, and its motion backwards and
forwards, of to either fide, are performed with great
facility. This elafticity feems to be the reafon why
people who have been long Handing, or have carried a
confiderable weight, are found to be fliorter than when
they have been long in bed. In the two firft inftances
the intervertebral cartilages (as they are ufually called)
are evidently more expofed to compreffion than when
we are in bed in an horrizontal pofture.
In advanced life thefe cartilages become fhrivelled,
This may
and of courfe lofe much of their elafticity.
ferve to account for the decreafe in feature and che
ftooping forward which are ufually to be obferved in
old people.
Befides the connection of the feveral vertebrae by
means of this intervertebral fubftance, there are likewife
many ftrong ligaments, both external and internal,
which unite the bones of the fpine to eachother. Their
union is alfo ftrength ened by a variety of ftrong mufcles
that cover and furround the fpine.
The bones of the fpine are found to diminifh in denfity, and to be lefs firm in their texture in proportion
as they increafe in bulk ; fo that the lowermoft verte
brae, though the largeft, are not fo heavy in proportion
as the upper ones.
By this means the fize of thefe
bones is increafed without adding to their weight : a
circumftance of no little importance in a part like the
fpine, which, befides flexibility and fupplenefs, feems
to
require lightnefs as one of its eflential properties.
In very young children, each vertebra confifts of
diree bony pieces united by cartilages which afterwards

Ofteology. with the
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two

offify.

There are feven vertebrae of the neck they are of a
firmer texture than the other bones of the fpine. Their
cf the neck, tranfverfe
procefles are forked for the lodgment of
mufcles, and at the bottom of each we obferve a fora
men, through which pafs the cervkal artery and vein.
The firft and fecond of thefe vertebrae muft be defcri
bed more particularly. The firft approaches almoft to
On its fuperior furface it has two cavi
an oval fhape
—

31
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ties which admit the condyles of the occipital bone Ofteology.
v
with which it is articulated. This vertebra, which is
called atlas from its fupporting the head, cannot well
be defcribed as having either body or fpinous procefs,
being a kind of bony ring. Anteriorly, where it is ar
ticulated to the odontoid procefs of the fecond verte
bra, it is very thin. On its upper furface it has two
cavities which admit the condyles of the occipital bone.
By this connection the head is allowed to move for
wards and backwards, but has very litcle motion in any
ocher direction.
The fecond vertebra has gotten the name of dentata,
from its having, at its upper and anterior part, a pro
cefs called iheodoutoid or tooth-like procefs, which is ar
ticulated with the adas, to which this fecond vertebra
may be faid to ferve as an axis. This odontoid procefs
is of a cylindrical fhape, fomewhat flattened, however,
anteriorly and pofleriorly. At its fore-part where it is
received by the atlas, we may obferve a fmooth, con
It is by means of this arti
vex, articulating furface.
culation that the head performs its rotatory motion,
the atlas in that cafe moving upon this odontoid pro
cefs as upon a pivot.
But when this motion is in any
confiderable degree, or, in other words, when the head
moves much either to the
right or left, all the cervical
vertebrae feem to affift, otherwife the fpinal marrow
would be in danger of being divided tranfverfelyby the
firft vertebra.
The fpinous procefs of each of the cervical vertebrae
3*
isfliorter, and their articular procefles more oblique, than ^^'T25,
of the back.
in the ocher bones of the
fpine.
Thefe 12 vercebrae are of a middle fize between thofe
of the neck .and loins.
At their fides we may obferve
two depreffions, one at the upper and the other at the
lower part of the body of each vertebrae ; which
uniting
with fimilar depreffions in che vertebrae above and be
form
low,
articulating furfaces, covered with cartilages,
for receiving the heads of the ribs ; and at the fore
part of their tranfverfe procefs (excepting the two laft)
we find an
articulating furface for receiving the tuberofity of the ribs.
Thefe five vertebrae differ only from thofe of the back
33
in their being larger, and in having their fpinous pro- Lumbar
cefles at a greater diftance from each other. The moft vtrtel,rx
confiderable motions of the trunk are made on thefe
vertebrae ; and thefe motions could not be performed
with fo much eafe, were the procefles placed nearer to
each other.
The os facrum, which is compofed of five or fix
34
0s facrumpieces in young fubjects, becomes one bone in more ad'

vanced age.
It is nearly of a triangular figure, (its inferior portion
bent a little forwards.
Its fuperior part has, two
oblique procefles which are articulated with the laft of
the lumbar vertebrae ; and it has likewife

being

commonly

three fmall fpinous procefles, which gradually become
fliorter, fo that the lowermoft is not to long as the fe
cond, nor the fecond as the uppermoft. Its tranfverfe
procefles are formed into one oblong procefs, which be
comes
gradually fmaller as it defcends. Its concave or
anterior fide is ufually fmooth, but its pofterior convex
fide has many prominences (the moft remarkable of
which are che fpinous procefles juft now mentioned),
which are filled up and covered with the mufcular and
tendinous pares behind.

This
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'^"s k°nc ^as ^ve Pair °f holes, which afford a
paffage to blood-veflels, and likewife to the nerves thatare
derived from fhe fpinal marrow, which is continued
.

even

here, being lodged in

comes

fmaller

as

it

a

defcends,

triangular cavity, that be
and at length terminates

obliquely at the lower part of this bone. Below the
third divifion of the os
facrum,- this canal is not com
pletely bony as in the reft of the fpine, being fecured
at its back
part only by a very ftrong membrane, fo
that a wound at this part mufl be
extremely dange
rous.

The
nata or

35
Os coccyx,

I
t

facrum is united laterally to the ofla innomihip-bones, and below to the coccyx.

os

The coccyx, which, like the os facrum, is in young
made up of three or four diftinct parts, ufually
becomes one bone in the adult ftate.
It ferves to fupport the inteftinum rectum ; and, by
its being capable of fome degree of motion ac its artidilation with the facrum, and being like that bone
bent forwards, we are enabled to fit with eafe.
This bone is nearly of a triangular fhape, being
broadeft at its upper part, and from thence growing
narrower to its apex, where it is not
bigger than the
litcle finger.
It has got its name from its fuppofed refemblance to
a cuckow's beak. It differs
greatly from the vertebrae,
being commonly without any procefles, and having no
cavity for the fpinal marrow, or foramina for the tranf-

people

m'iffion of

nerves.

The fpine, of which we have now finifhed the ana
tomical defcription, is deflined for many great and im
portant ufes. The medulla fpinalis is lodged in its
bony canal fecure from external injury. It ferves as a
defence to the abdominal and thoracic vifcera, and at
the fame time fupports the head, and gives a general
firmnefs to the whole trunk.
We have before compared it to the letter f, and its
different turns will be found to render knot very unlike
In the neck we fee it projecting
the figure of that letter.
fomewhat forward to fupport the head, which without
this affiftance would require a great number of muf
cles.
Lower down, in the thorax, we find it taking a
curved direction backwards, and of courfe increafing
the cavity of the cheft. After this, in the loins, ic again projects forwards in a direction wich the centre
of gravity, by which means we are eafily enabled to
keep the body in an erect pofture, for otherwife we
fhould be liable to fall forward. Towards its inferior
extremity, however, it again recedes backward, and
thus aflifts in forming the pelvis, the name given to the
cavity in which the urinary bladder, inteftinum rectum,
—

—

1

and other vifcera are placed.
If this bony column had been formed only of one
piece, it would have been much more eafily fractured
than it is now : and by confining the trunk to a ftiff fi
tuation, a. variety of motions would have been altoge
ther prevented, which are now performed with eafe by
the great number of bones of which it is compofed.
It is firm, and yet to this firmnefs there is added a
perfect flexibility. If it be required to carry a load
upon the head, the neck becomes ftiff with the affift
ance of its mufcles, and accommodates itfelf to the
load, as if it was compofed only of one bone In
ftooping likewife, or in turning to eicher fide, the fpine
—

icfelf in every direction, as if all its bones were
from each ocher.
In a pare of the body, like the fpine, chat is made
and intended for
up of fo great a number of bones,
fuch a variety of motion, there muft be a greater dan
we fhall find, that
ger of diflocation than fracture ; but
this is very wifely guarded againft in every direction
by the procefles belonging to each vertebra, and by
&c. by which thefe bones are
the
earns

Ofteology^

feparaced

ligaments, cartilages,

connected with each other.

§ 2. Of the Bones of the Thorax.
The thorax, or cheft, is compofed of many bones,
viz. the fternum. which is placed at its anterior part,

twelve ribs on each fide which makeup its lateral parts,
and the dorfal vertebrae which conftitute its pofterior
part. Thefe laft have been already defcribed.
The fternum is the long bone which extends itfelf
°
from the upper to the lower part of the breafl anteriorly, and to which the ribs and the clavicles are arti
culated.
In children it is compofed of feveral bones united by
cartilages ; but as we advance in life, mofl of thefe
cartilages offify, and the fternum in the adult ftate is
found to confift only of three pieces, and fometimes
become one bone.
It is how7ever generally defcribed
as
being compofed of three parts—one fuperior, which
is broad, thick, and fhort ; and one in the middle,
which is thinner, narrower, and longer than the o-
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eiler*

ther.
It terminates at its lower part by a third piece, which
is called the xyphoid, or fword-tike cartilage, from its
fuppofed refemblance to the blade of a fword, and be

caufe in young fubjects it is commonly in a cartilagi
nous ftate.
We have already obferved, that this bone is articu
lated with the clavicle on each fide. It is likewife joined
to the fourteen true
ribs, viz. feven on its right and
feven on its left fide.
The ribs are bones fhaped like a bow, forming the
38
fides of the chcft.
There arc twelve on each fide. Of the ribs
They are diftingnifhed into true and falfe ribs : The
feven upper ribs which are arciculaced to the fter
num are called true
ribs, and the five lower ones chat
are not
immediately attached to that bone are called
falfe ribs.
On the inferior and interior furface of each rib, we
obferve a finuofity for che lodgment of an arcery,
vein,
and nerve.
The ribs are not bony through their whole
length,
their anterior part being cartilaginous.
They are ar
ticulated with the vertebrae and fternum.
Every rib
(or at leaft the greater number of them ) has at its pofte
rior part two procefles; one at its
extremity called the.
head of the rib, by means of which it is articulated
with the body of two vertebrae ; and another, called its
tuberofity, by which it is articulated with the tranfverfe
procefs of the low tit of thefe two vertebrae. The firft
rib is not articulated by its extremity to two vertebrae
being fimply attached to the upper part of the firft ver
tebra of the back. The feven fuperior or true ribs are

articulated

lages

;

anteriorly

with the fternum

by their carti
fupported in a different
eighth, which is the firft of thefe ribs,

but the falfe ribs

manner— the

are
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attached

being

by

its

cartilage to the feventh ;

the ninth

the eighth, &c.
The two lowermoft ribs differ likewife from all the
reft in the following particulars : They are articulated
only with the body of the vertebra, and not with a
tranfverfe procefs ; and anteriorly, their cartilage is
loofe, not being attached to the cartilages of the other
ribs ; and this feems to be, becaufe the moft confider
able motions of the trunk are not performed on the
lumbar vertebrae alone, but likewife on the two laft
vertebrae of the back ; fo that if thefe two ribs had been
confined at the fore part like the other ribs, and had
been likewife articulated with che bodies of two ver
tebrae, and with the tranfverfe proceffes, the motion of
the two laft vertebrae, and confequendy of the whole
trunk, would have been impeded.
The ribs help to form the cavity of the thorax ;
they afford attachment to different mufcles ; they are
ufeful in refpiration ; and they ferve as a fecurity to the
heart and lungs.
to

§

30.

3.

Of the

Bones

of the

Pelvis.

The pelvis is compofed of the os facrum, os coccygis, and two offa innominata. The two firft of thefe
bones were included in the account of the fpine, to

which

they more properly belong.
children, each os innominatum

is compofed of
three diftinct bones ; but as we advance in life the in
termediate cartilages gradually oflify, and the marks
In

of the

original feparation difappear, fo that they be
irregular bone ; ftill however continuing to
retain the names of ilium, ifchium, and pubis, by which
their divifions were originally diftinguifhed, and to be
defcribed as three different bones by the generality of
come one

40

Cs ilium.

anatomifts.
The os ilium forms the upper and moft
confiderable part of the bone, the os ifchium its lower
and pofterior portion, and the os pubis its fore part.
The os ilium or haunch bone, is articulated pofteriorly to the os facrum by a firm cartilaginous fubftance,
and is united to the os pubis before and to the os ifchi
um below.
Its fuperior portion is thin, and terminates
in a ridge called the crifta or fpine of the ilium, and
more commonly known by the name of the haunch.
This chrifta rifes up like an arch ; being turned fome
what outwards, -fo as to referable the wings of a

phaeton.
Externally

this bone is unequally prominent and hol
lowed for the lodgement of mufcles ; internally we find
At its lower part there is a
it fmooth and concave.
confiderable ridge on its inner furface. This ridge
excends from the os facrum, and correfponds with a
fimilar prominence boch on that bone and the ifchium ;
forms wich the inner part of the ofla pubis what in mid
wifery is termed the brim of the pelvis.
The crifta, or fpine, which at firft is an epiphyfis,
has two confiderable tuberofities ; one anteriorly, and
the other pofteriorly, which is the largeft of the two:
Thefe, from their projecting more than the parts of
the bone below them, have gotten the name of fpinal
procefles. From the anterior fpinous procefs, the fartorious and tenfor vagina femoris mufcles have their
origin ; and below the pofterior procefs we obferve a
confiderable niche in the bone, which, in the recent
fubject, is formed into a large foramen, by means of a
ftrong ligament that is ftretched over its lower part

from the os facrum to the fliarp-pointed protefs of the *Ofteolog
ifchium. This hole affords a paflage to the great fci^"f
atic nerve, and to the pofterior crural veflels under the
{
pyriform mufcle, part of which likewife pafles out
here.
41
The os ifchium, or hip-bone, which is of a very ir- Osifchiu
regular figure, constitutes the lower lateral parts of the
pelvis, and is commonly divided into its body, tuberofity, and ramus. The body forms the lower and moft
confiderable portion of the acetabulum, and fends a
A
fharp-pointed procefs backwards, called the fpine of
the ifchium. To this procefs the ligament adheres,
-£
which was juft now fpoken of, as forming a foramen for
the paflage of the fciatic nerve. The tuberofity, which
is the loweft part of the trunk, and fapports us when
v
\\t fit, is large and irregular, affording origin to feve
ral mufcles.
From this tuberofity we find the bone
J
becoming thinner and narrower. This part^ which has
the name of ramus or branch, pafles forwards and upwards, and concurs with the ramus of the os pubis, to
form a large hole called the foramen magnum ifchii, or
thyroideum, as it is fometimes named, from its refemf
blance to a door or fliield. This hole, which in the
recent fubject is clofed by a ftrong membrane called
the obturacor ligament, affords through ics whole cir
cumference attachment to mufcles. At its upper part
where we obferve a niche in the bone, it gives paflage
to the obturator veflels and nerves, which go to the in
Nature feems every where to
ner part of the thigh.
avoid an unneceflary weight of bone, and this foramen,
no doubt, ferves to lighten the bones of the pelvis.
The os pubis or fhare-bone, which with its fellow Os pubis.
forms the fore-part of the pelvis, is the fmalleft divifion
It is united to its fellow by
of the os innominatum.
means of a ftrong cartilage, which forms what is called
the fymphyfis pubis.
In each os pubis we may diftinguifh the body of
the bone, its angle, and ramus. The body or outer
pare is united to che os ilium. The angle comes for
ward to form the fymphyfis, and the ramas is a thin
procefs which unites with the ramus of the ifchium, t»
form the foramen thyroideum.
The three bones we have defcribed as compofing
each os innominatum, all aflifl in forming che acecabulum, in which the head of the os femoris is received.
This cavity is every where lined wich a fmooch car
tilage, excepting at its inner part, where we may ob
ferve a little fofla, in which are lodged the mucilagi
nous glands of the joint.
We may likewife notice the
pit or depreffion made by the round ligament, as it is
improperly called, which, by adhering to this cavity
and to the head of the thigh-bone, helps to fecure the
latter in the focket.
Thefe bones, which are united to each other and to

|

—
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the fpine by many very ftrong ligaments, ferve to fup
port the trunk, and to connect it with the lower extre
mities ; and at the fame time to form the pelvis or bafon, in which are lodged the inteftines and urinary
bladder, and in women the uterus ; fo that the ftudy of
this part of ofteology is of the utmoft importance in

midwifery.
It is worthy of obfervation, that in women the os
facrum is ufually fliorter, broader, and more hollowed,
the ofla ilia more expanded, and the inferior opening
of the pelvis larger than in men.
4 S
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Extremities.

These parts of the fkeleton confift of the
upper
tremity and the lower.

§
44-

I.

Of the

45-

Upper Extremity.

wife gives origin to feveral mufcles, and
ferves as a defence to the trunk.

Of the Shoulder.

The fhoulder confifts of

two bones, the clavicula and
fcapula.
The former, which is fo named from its refemblance
to the key in ufe amongft the ancients, is a little curved at both ics extremities like an italic f. Ic is like^
wife called jugulum, or collar-bone, from its fituation.
It is about the fize of the litcle finger, but longer, and

"
1

being

of

a

[

"

ties.

to

be

as in other long bones, we may
The body is
and two extremities.
rather flattened than rounded. The anterior extremi
ty is formed into a flightly convex head, which is
nearly of a triangular fhape. The inferior furface of
The pofte
die head is articulated with the fternum.
rior extremity, which is flatter and broader than the
other, is connected to a procefs of die fcapula, called
Both thefe articulations are fecured by li
acromion.
gaments, and in that with the fternum we meet with
a moveable cartilage, to prevent any injury from frica

to regulate the motions of the
it from being brought too much
forwards, or carried too far backwards. It affords origin to feveral mufcles, and helps to cover and protect
the fubclavian veflels, which derive their name from
fituation under this bone.
their
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The fcapula, or fhoulder-bladc, which is nearly of
3f the fcanfla.
a
triangular fhape, is fixed to the pofterior part of the
It
true ribs, fomewhat in the manner of a buckler.
is of a very unequal thicknefs, and, like all other broad,
fiat bones, is fomewhat cellular.
Exteriorly it is con
vex, and interiorly concave, to accommodate itfelf to
the convexity of che ribs. We obferve in this bone

The clavicle ferves

fcapula, by preventing

.

'

'■
>

"three unequal fides, which are thicker and ftronger than
the body of the bone, and are therefore termed its
co
ft a-. Thelargeft of the three, called alfo the bafis,
is turned towards the vertebrae.
Another, which is
lefs than, the former, is below this ; and the third,
which is the leaft of the three, is at the upper part of
the bone. Externally the bone is elevated into a con

fiderable

fpine,

which

rifing

fmall

at

the bafis o{ the

becomes gradually higher and broader,, and
divides the outer furface of the bone into two fpflbe.
The faperior of thefe, which is che fmalleft, ferves to
lodge the fapra fpinatus mufcle ; and the inferior foffa, which is much larger than the other, gives origin
to the infra fpinatus. This fpine terminates in a broad
and flat procefs at the top of the fhoulder, called the
prcc:ffus acromion, to which the clavicle is articufued.
This procefs is hollowed at its lower part to allow a
paflage to the fupra and infra fpinati nvfeks. The
fcapula has likewife another confiderable procefs at its
from its refemblance to the beak
upper. part, which,
is called the coracoid procefs. From the c>
of a

fcapula,

bird,

Bones of the Arm.

body

is very liable

tion.

•:

I

2.

In this,

fpongy fubftance

ofteology;

pofteriorly

The arm is commonly divided into two parts, which
The up
are articulated to each other at the elbow.
per part retains the name of arm, properly fo called,
and the lower part is ufually called the fore arm.
The arm is compofed of a fingle bone called os huThis bone, which is almoft of a cylindrical
meri.
fhape, may be divided into its body and its extremi

very

fractured.

diftingnifh

Part I

Y.

ter fide of this coracoid procefs, a nrong \\ gament paffes to the proceflus acromion, which prevents a hixaA third procefs be
tion of the os humeri upwards.
called
a narrow neck, and ends in a cavity
gins by
glenoid, for the connection of the os humeri.
The fcapula is articulated with, the clavicle and os
humeri, to which laft it ferves as a fulcrum ; and by
the
varying ics poficion it affords a greater fcope to
It likebones of the arm in their different motions.

tne
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f the cla-da.
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This confifts of the. fhoulder, the arm, and the
hand.
I.

[

Of the

O

48.

49«

The upper extremity begins by a large, round
fmooth head, which is admitted into the glenoid ca
vity of the fcapula. On the upper and fore part of the
bone there is a groove for lodging the long head of the
biceps mufcle of the arm ; and on each fide of the
gropve, at the upper end of the bone, there is a tu
bercle to which the fpinata mufcles a,re fixed.
The lower extremity has feveral procefles and cavi
ties. The principal procefles are its two condyles, one
exterior and die other interior, and of thefe the laft is
the largeft. Between thefe two we obferve two late
ral protuberances, which, together with a middle ca
vity, form as it were a kind of pally upon which the
motions of the fore-arm are chiefly performed.
At
each fide of the condyles, as well exteriorly as interior
ly, there is another eminence which gives origin to fe
veral mufcles of the hand and fingers. Pofteriorly and
fuperiorly, fpeaking with refpect to the condyles, we
obferve a deep fofla which receives a confiderable pro
cefs of the ulna ; and anteriorly and oppofite to this
fofla, we obferve another, which is much lefs and re
ceives another procefs of the fame bone.
The body of the bone has at its upper and anterior
part a furrow which begins from behind the head of
the bone, and ferves to lodge the tendon of a mufcle.
The body of the os humeri is hollow
through its whole
length, and, like all other long bones, has its marrow.
This bone is articulaced at its upper part to the fca
pula. This articulation, which allows motion every
way, is furrounded by a capfular ligament ; that isfometimes torn m luxation, and becomes an obftacle to the
eafy reduction of the bone. Its lower extremity is
articulaced with the bones of the fore-arm.
The fore-arm is compofed of of two bones, the ulna
e
and radius.
arm
The ulna or elbow-bone is much lefs than the os
'51
humeri, and becomes gradually fmaller as it defcends Of the ulAc its upper part it has two
to the wrift.
procefles na*
and two cavities. Of the two proceffes, the laro-eft
which.is fituated pofteriorly, and called the olecra%o>*
is admitted inco die pofterior foffa of the os
The other procefs is placed anteriorly, and is called
In bending the arm it enters
the cor one id procefs.
in
to the anterior folia of the os humeri.
This

ofthe°fore-

humeri'.

procefs
beinr*
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being much fmaller than the other, permits the fore*
v—
arm to bend inwards; whereas the olecranon, which
is. fliaped like a hook, reaches the bottom of its folia
in the os humeri as foon as the arm becomes ftraight,
and will not permit the fore-arm robe bent backwards.
The ligaments likewife oppofe this motion.
Between the two procefles we have defcribed, there
is a confiderable cavity called the fygmoid cavity, di
vided into two foflse by a fmall eminence, which pafles
from one procefs to the other ; it is by means of this
cavity and the two proceffes, that the ulna is articu
lated with the os humeri by ginglimus.
At the bottom of the coronoid procefs interiorly,
there is a fmall fygmoid cavity, which ferves for the
articulation of the ulna wich the radius.
The body of the ulna is of a triangular fhape : Its
lower extremity terminates by a fmall head and a little
flyloid procefs. The ulna is articulated above to the
os humeri— both above and below to the radius, and
All thefe articula
to the wrift at its lower extremity.
The chief
tions are fccured by means of ligaments.
ufe of this bone feems to be to fupport and regulate the
motions of the radius.
The radius, which is fo named from its fuppofed re
52
Of the ra femblance to the
fpoke of a wheel, is placed at the indius.
It is fomewhat larger than the
fide of the fore-arm.
ulna, but not quite fo long as that bone. Ics upper
part is cylindrical, hollowed fuperiorly to receive the
outer condyle of the os humeri.
Laterally it is ad
mitted into the little fygmoid cavity of the ulna, and
the cylindrical part of the bone turns in this cavity in
the motions of pronation and fupination (i). This
bone follows the ulna in flexion and extenfion, and may
likewife be moved round its axis in any direction. The
lower extremity of the radius is much larger and
ftronger than its upper part ; the ulna, on the contra
ry, is fmaller and weaker below than above ; fo that
they ferve to fupply each others deficiencies in both
—

—'

thofe parts.
On the external fide of this bone, we obferve a fmall
which is deftined to receive the lower end of the

cavity

ulna; and its lower extremity is formed into

a

large

of which it is articulated with the
bones of the wrift, and on this account it is fometimes
called manubrium manus.
It fupports the two firft
bones of the wrift on the fide of the thumb, whereas
the ulna is articulated with that bone of the wrift
which correfponds with the little finger.
Through die whole length both of this bone and the
ulna, a ridge is obferved, which affords attachment to
an interoffeous
ligament. This ligament fills up the
fpace between the two bones.

cavity, by

means

3. Bones of the Hand.

S3
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Of the
pus.

wrift confifts of eight fmall bones of
and difpofed in two unequal rows.
Thofe of the upper row are articulated with the bones
of the fore-arm, and thofe of the lower one with the
The carpus

car- an

or

irregular fhape,

metacarpus.
The ancient anatomifts defcribed thefe bones nume
rically ; Lyferus feems to have been the firft who gave

placed

t:u*

each of them

dopted

are

a

founded

of its finus that admits a part of the os mag
has by later writers been named Scaphoides or
Naviculare. This, which is the outermoftof the upper
row
(confidering the thumb as the outer fide of the
is articulated with the radius; on its inner fide
it is connected with the os lunare, and below to the tra
pezium and trapezoides. Next to this is a fmaller bone,
called the os lunare : becaufe its outer fide, which is con
nected with the fcaphoides, is fhaped like a crefcent.
This is likewife articulated with the radius. On its in
ner fide it joins the os cuneiforme, and anteriorly, the
os
magnum and os unciforme.
The os cuneiform, which is the third bone in the
upper row, is compared to a wedge, from its being
broader above, at the back of the hand, than it is be
low. Pofteriorly it is articulated with the ulna, and
anteriorly with the os unciforme.
Thefe three bones form an oblong articulating fur
face, covered by cartilage, by which the hand is con
nected with the fore-arm.
The os pififorme, or pea-like bone, which is fmaller
than the three juft now defcribed, though generally
clafled with the bones of the upper row, does not pro
perly belong to either feries, being placed on the un
der furface of the os cuneiforme, fo as to project into
the palm of the hand. The four bones of the fecond
row correfpond with the bones of the thumb and fin
gers; the firft, fecond, and fourth, are from their
fhapes named trapezium, trapezoides, and unciforme;
the third, from its being the largeft bone of the carpus,
is ftyled oi magnum.
All thefe bones are convex towards the back, and
flightly concave towards the palm of the hand; their
articulating furfaces are covered with cartilages, and
fecured by many ftrong ligaments, particularly by two
ligamentous expanfions, called the external and inter
The former ex
nal annular ligaments of the wrift.
tends in an oblique direction from the os pififorme to
the flyloid procefs of the radius, and is an inch and an
half in breadth ; the latter or internal annular liga
ment is ftretched from the os pififorme and os unci
forme, to the os fcaphoides and trapezium. Thefe an
nular ligaments likewife ferve to bind down the ten
dons of the wrift and fingers.
The metacarpus confifts of four bones, which fupss
port the fingers ; externally they are a litde convex, Of the me
and internally fomewhat concave, where they form tacarpus.
the palm of the hand. They are hollow, and of a cy

on account

num),

hand),

lindrical

fhape.
extremity they are a little hollowed for their
articulation; fuperiorly with the bones of the carpus,
and interiorly with the firft phalanx of the fingers, in
At each

manner as the feveral
phalanges of the fin
articulated with each other.
The five fingers of each hand are compofed of fifteen
-5
bones, difpofed in chree ranks called phalanges : The of the fii
bones of the firft phalanx, which are articulaced wich gcrs.
the
4S 2

the fame

gers

are

The motions of pronation and fupination may be eafily defcribed.
If the palm of the hand, for iuftance,
on the furface of a table,' the hand may be faid to be in a ftate of
pronation ; but if the back part of
hand is turned towards the table, the hand will be then in a ftate of fupination.

(1)
is

particular name. TIjc names !>c ? Ofteology,
s~—^'r~
on the
figure of the bones, and are
now pretty generally received, except the firft, which
inftead of Korv\oii<ra (the name given to it by Lyferus,
to
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the metacarpus, are the largeft, and thofe of the laft
phalanx the fmallefl. All thefe bones are larger at
their extremities than in their middle part.
We obferve at the extremities of the bones of the
carpus, metacarpus, and fingers, feveral inequalities
that ferve for their articulation with each other ; and
thefe articulations are ftrengthened by means of the li
gaments which furround them.
It will be eafily underftood that this multiplicity of
bones in the hand (for there are 27 in each hand) is
effential to the different motions we with to peri orm.
If each finger was compofed only of one bone inftead
of three, it would be impoffible for us to grafp any

Ofteology.
At the fide of each condyle externally,
'
Kr~
from whence the lateral ligaments origitibia.
the
are
to
extended
down
which
nate,
A ligament likewife arifes from each condyle pofte
riorly. One of thefe ligaments pafles from the right
to the left, and the other from the left to the right, fo
that they interfect each other, and for that reafon are
called the crofs ligaments.
The lateral ligaments prevent the motion of the leg
upon the thigh to the right or left ; and the crofs liga
ments, which are alfo attached to the tibia, prevent
the latter from being brought forwards.
In newborn children all the procefles of this bone
.

Each lower extremity is divided into four parts, viz.
the os femoris, or thigh bone : the rotula, or kneepan ; the leg and the foot.
1.

Of the

Thigh.

The thigh is compofed only of this bone, which is
the largeft and ftrongeft we have. It will be neceflary
to
diftinguifh its body and extremities : Its body, which
is of a cylindrical fhape, is convex before and con
cave behind, where it ferves to lodge feveral mufcles.
Throughout two-thirds of its length we obferve a
which originates from the
called linea

ridge

afpera,

trochanters, and afcer running for fome way down
wards, divides into two branches, that cerminate in
the tuberolities at the lower extremity of the bone.
At its upper extremity we muft defcribe the neck
and fmooth head of the bone, and likewife two confi
derable procefles : The head, which forms the greacer
turned in
portion of a fphere unequally divided, is
the
into
received
and
cavity of
cotyloid
great
wards,
the os innominatum. At this pare of the bone there is
a litcle fofla to be obferved, to which the round liga
ment is attached, andwfiich we have already defcribed
as
tending to fecure the head of this bone in the great
acetabulum. The neck is almoft horizontal, confidered
with refpect to its fituation with the body of the bone.
Of the two procefles, the external one, which is the
largeft, is called trochanter major ; and the other, which
is placed on the infide of the bone, trochanter minor.
both afford attachment to mufcles. The articu

They

lation of the os femoris with the trunk is ftrengthened
by means of a capfular ligament, which adheres every
where round the edge of the great cotyloid cavity of
the os innominatum, and furrounds the head of the bone.
The os femoris moves upon the trunk in every di
rection.
At the lower extremity of the bone are two procef
fes called the condyles, and an intermediate fmooth
the
cavity, by means of which it is articulated with

leg by ginglimus.

All round the under end of the bone there is an ir
of the joint
regular furface where the capfular ligament
has its origin, and where blood-veflels go into the fub
ftance of the bone.
Between the condyles there is a cavity pofteriorly,
in which the blood -vefiels and nerves are placed, fecure
from the compreffion to which they would otherwife be
in the action of bending the leg, and which

expofed

not

fail

to

cartilaginous.

the Lower Extremities.

§2. Of

be hurtful.

a

tuberofity,

are

thing.

would

there is

2.

The

The

Rotula,

rotula, patella,

called, is
ference,

or

or

Knee-pan.

knee-pan,

as

it is

differently

s<*

flat bone about four or five inches in circum- of the
and is placed at the fore-part of the joint of tula.
the knee. In its fhape it is fomewhat like the common
figure of the heart, with ics point downwards.
Ic is thinner at its edge than in its middle part; at
its fore-part it is fmooch and fomewhat convex ; ics pof
terior furface, which is more unequal, affords an ele
vation in the middle which is admicted becween the
two condyles of the os femoris.
This bone is retained in its proper fituation by a ftrong
ligament which every where furrounds it, and adheres
both to the tibia and os femoris ; it is likewife firmly
connected with the tibia by means of a ftrong tendi
nous
ligament of an inch in breadth, and upwards of
two inches in
length, which adheres to the lower part
of the patella, and to the tuberofity at the
upper end
of the tibia.
On account of this connection, it is ve
ry properly confidered as an appendage to the tibia,
which it follows in all its motions, fo as to be to it what
the olecranon is to the ulna. There is this difference,
however, that the olecranon is a fixed procefs ; where
the patella is moveable, being capable of
as
Aiding
from above downwards and from below upwards. This
is
effential
to
the
motion
of
the leg.
mobility
rotatory
In very young children this bone is
entirely carti
a

re

laginous.
The principal

ufe of the patella feems to be to de
fend the articulation of the knee from external
injury;
it likewife tends to increafe the
power of the extenfor
mufcles of the leg, by
removing their direction farther
from the centre of motion in the manner of a
pulley.

3. Of the
The

Leg.

6o

is compofed of two bones : Of thefe the in
ner one, which is the
largeft, is called tibia ; the other
is much fmaller, and named fibula.
The tibia, which isfo called from its refemblance to
61
the mufical pipe of the ancients, has three
furfaces, and Of thetibia
is not very unlike a triangular prifin.
Its pofterior
furface is che broadeft ; anteriorly it has a confiderable
ridge called the fhin, between which and the fkin there
are no mufcles.
At the upper extremity of this bone
are two furfaces, a little
concavt, and feparated from
each other by an an intermediate elevation. The two
little cavities receive the condyles of die os
femoris, and
the eminence between them is admitted into the
cavity
which we fpoke of as being between the two
condyles ;
fo that this articulation affords a fpecimen of che com

leg

plete
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Under the external edge of the upper end of this bone is a circular flat furface, which re
ceives the head of the fibula.
At the lower and inner portion of the tibia, we ob
ferve a confiderable procefs called malleolus internus.
The bafis of the bone terminates in a large tranverfe
cavity, by which it is articulated with the uppermoft
bone of the foot.
It has likewife another
cavity at its
lower end and outer fide, which is fomewhat
oblong,
and receives the lower end of the fibula.
The tibia is hollow through its whole length.
The fibula is a fmall long bone fituated on the out
fide of the tibia. Its fuperior extremity does not reach
quite fo high as the upper part of the tibia, but its
lower end defcends fomewhat lower.
Both above and
below, it is articulated with the tibia by means of the
lateral cavities we noticed in our defcription of that

Ofteology.^ plete ginglimus.
'

*

6z
Ofthefi
bula.

bone.

Its lower extremity is ftretched out into a coronoid
procefs, which is flattened at its infide, and is convex
externally, forming what is called the malleolus exterr.us, or outer ancle. This is rather lower than the mal
leolus internus of the tibia.
The body of this bone, which is irregularly triangu
lar, is a litcle hollow at its incernal fHrface, which is
turned towards the tibia ; and it affords like that bone,
through its whole length, attachment to a ligament,
which from its fituation is called the interoffeous liga
ment.

4.

63

Of the Foot.

The foot confifts of die tarfus, metatarfus, and toes.
The tarfus is compofed of feven bones, viz. the aftragalus, os calcis, os naviculare, os cuboides, and three
others called cuneiform bones.
65
The aflragalus is a large bone with which both the
Of the aIt is the uppermoft
ftragalus. tibia and fibula are articulated.
bone of the foot ; it has feveral furfaces to be confider
ed ; its upper, and fomewhat pofterior part, which is
fmooth and convex, is admitted into the cavity of the
tibia. Its lateral parts are connected with the malleoli
of the two bones of the leg ; below, it is articulaced
with the os calcis, and its anterior furface is received
by the os naviculare. All thefe articulations are fecured by means of ligaments.
66
The os calcis, or calcaneum, which is of a very irre
Of the os
gular figure, is the largeft bone of the foot. Behind,
calcis.
it is formed into a confiderable tuberofity called the
heel ; without this tuberofity, which fupports us in an
erect pofture, and when we walk, we fhould be liable
to fall backwards.
On the internal furface of this bone, we obferve a
confiderable finuofity, which affords a paflage to the
tendon of a mufcle : and to the pofterior part of the
os calcis, a
ftrong tendinous cord called tendo achillis
(m) is attached, which is formed by the tendons of fe
veral mufcles united together. The articulation of this
with the other bones is fecured by means of ligaments.
67
The os naviculare, or fcaphoides, (for thefe two terms
Of the os
naviculare have the fame fignification), is fo called on account of
At its pofterior part,
its refemblance to a litde bark.
which is concave, it receives the aflragalus ; anteriorly

64

Of the
fus.

tar

.

(m)

This tendon is fometimes

:

O

M

Y.

it is articulated with the cuneiform bones, and laterally Ofteologj
is is connected with the os cuboides.
68
The os cuboides forms an irregular cube. Pofteri Of the os
orly it is articulated with the os calcis ; anteriorly it cuboides.
fupports the two laft bones of the metatarfus, and la
terally it joins the third cuneiform bone and the os na

viculare.
Each of the offa

69

cuneiformia, which are three in Of the <pfi
number, refembles a wedge, and from this fimilitude cuneifortheir name is derived. They are placed next to the
metatarfus by the fides of each other, and are ufually
diftinguithed into os cuneiforme externum, medium or
minimum, and internum or maximum. The fuperior
furface of thefe bones, from their wedge-like fhape, is
broader than that which is below, where they help to
form the fole of the foot ; pofteriorly they are united
to the os naviculare, and anteriorly they fupport the
three firft metacarfal bones.
When chefe feven bones compofing the tarfus are
viewed togecher in the fkeleton, they appear convex
above, where they help to form the upper part of the
foot ; and concave underneath, where they form the
hollow of the foot, in which the Veflels, tendons, and
nerves of the foot are placed fecure from preflure.
They are united to each other by very ftrong liga
ments, and their articulation with the foot is fecured
by a capfular and two lateral ligaments ; each of the
lacter is covered by an annular ligament of confiderable
breadth and chicknefs, which ferves to bind down the
tendons of the foot, and at the fame time to ftrengthen
the articulation.
The os cuneiforme externum is joined laterally to
the os cuboides.
Thefe bones complete our account of the tarfus.
Though what we have faid of this part of the ofteology
has been very fimple and concife, yet many readers
may not clearly underftand it : but if they will be pleafed to view thefe bones in their proper fituation in the
fkeleton, all that we have faid of them will be eafily

underftood.

70

The metatarfus is made up of five bones, whereas Of the n
the metacarpus confifts only of four. The caufe of tatarfus.l
this difference is, that in the hand the laft bone of the
thumb is not included among the metacarpal bones ;
whereas in the foot the great toe has only two bones.
The firft of thefe bones fupports the great toe and is
much larger than the reft, which nearly refemble each
other in fize.
Thefe bones- are articulated by one extremity with
the cuneiform bones and the os cuboides, and by their
other end with the toes.
Each of the toes, like the fingers, confifts of three
Ofthet<
bones, except the great toe, which is formed of two
Thofe of the other four are diftinguifhed into
bones.
three phalanges. Although the toes are more con
fined in their motion than the fingers, yet they appear
to be perfectly fitted for the purpofes they are
defign
ed for. In walking, the toes bring the centre of gra
to
the
advanced
foot
; and as the
vity perpendicular
foles of the foot are naturally concave, we can at pleafure increafe this concavity, and form a kind of vault,
which adjuits itfelf to the different inequalities that oc-

ruptured by jumping, dancing,

or

other violent efforts.
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us in
walking ; and which, without this mode
of arrangement, would incommode us
exceedingly,
efpecially when bare-footed.

cur to

§

4-

Oj

the

Offa

Sesamoidea.

Besides the bones we have already defcribed, there
are feveral fmall ones that are met
wich only in the
adult fkeleton, and in perfons who are advanced in
life ; which, from their fuppofed
general refemblance
to the feeds of the
fefamum, are called offa fsfa?noidca.
They are commonly to be feen at the firft joint of the
great toe, and fometimes at the joints of the thumb ;
they are likewife now and then to be found at the
lower extremity of the fibula, upon the condyles of
the thigh-bone, under the os cuboides of the tarfus,

EXPLANATION

of

the

PLATES

Plate XIX.
Fig. i. A Front-view of the Male Skeleton.
A, The 03 frontis. B, The os parietale. C, The
coronal future.
D, The fquamous part of the tempo
ral bones.
E, The fqamous future. F, The zygoma.
G, The maftoid procefs. H, The temporal procefs of
the fphenoid bone. I, The orbit. K, The os malae. L,
The os maxillare fuperius. M, Its nafal procefs. N,
The ofla nafi. O, The os unguis. P, The maxilla in
ferior. O^, The teeth, which are fixteen in number in
each jaw. R, The feven cervical vertebrae, with their
intermediate cartilages. S, Their tranverfe procefles.
T, The twelve dorfal vertebrae, with their intermedi
ate
cartilages. U, The five lumbar vertebrae. V,
Their tranverfe proceffes. W, The upper part of the
os facrum.
X, Its lateral parts. The holes feen on
its fore part are the paflages of the undermoft fpinal
nerves and fmall veflels.
Oppofite to the holes, the
marks of the original divifions of the bone are feen.
Y, The os ilium. Z, Its creft or fpine. a, The an
terior fpinous proceffes.
b, The brim of the pelvis.
c, The ifchiatic niche,
d, The os ifchium. e, Its
tuberofity. f, Its fpinous procefs. g, Its cms. h, The
foramen thyroideum.
i, The os pubis, k, The fym
phyfis pubis. 1, The cms pubis, m, The acetabulum.
n, The feventh or laft true rib. o, The twelfth or laft
falfe rib.
p, The upper end of the fternum.
q, The
middle piece, r, The under end, or cartilage enfiformis.
t, The internal furface of
s, The clavicle,
the fcapula. u, Its acromion, v, Its coracoid pro
cefs. w, Its cervix, x, The glenoid cavity, y, The
os humeri,
z, Its head, which is connected to the
glenoid cavity, r, Its external tubercle. 2, Its in
ternal tubercle.
3, The groove for lodging the long
head of the biceps mufcle of the arm.
4, The inter
Between 4
nal condyle.
5, The external condyle.
and 5, the trochlea. 6, The radius.
7, Its head.
8, Its tubercle. 9, The ulna. 10, Its coronoid pro
cefs.
11, 12, 13, 14, 15, 16, 17,18, The carpus;
compofed of os naviculare, os lunare, os cuneiforme,
os

pififorme,

os

unciforme.

os

trapezium,

os

trapezoides,

os

magnum,
19, The five bones of the metacarpus.

two bones of the thumb.
21, The three
bones of each of the fingers.
22, The os femoris.
25, The trochanter
24, Its cervix.
23, Its head.
minor.
trochanter
The
27, The inter
26,

20, The

major.

Ofteology
and in other parts of the body. Their fize and
—*~
hard
ber feem conftandy to be increafed by age and
fituations
in
labour ; and as they are generally found
where tendons and ligaments are moft expofed to the
action of mufcles, they are now generally confidered
as offified portions of ligaments or tendons.
The upper furface of thefe bones is ufually convex,
and adherent to the tendon that covers it ; the fide
which is next to the joint is fmoeth and flat. Though
their formation is accidental, yet they feem to be of
fome ufe, by raifingthe tendons farther from the centre
of motion, and confequendy increafing the power of the
mufcles.
In the great toe and thumb they are likewife ufefal, by forming a groove for the flexor ten
dons.
num-

of
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nal condyle. 28, The external condyle. 29, The
rotula. 30, The tibia.
32, Its tu
31, Its head.
bercle.
34, The malleolus internus.
33, Its fpine.
36, Its head. 37, The malleolus
35, The fibula.
externus. The tarfus is compofed of, 38, The aflraga
;
39, The os calcis ; 40, The os naviculare ;
41, Three offa cuneiformia, and the os cuboides, which
is not feen in this figure.
42, The five bones of the

lus

metatarfus.
43, The two bones of the great
44, The three bones of each of the fmall toes.
Fig.

2.

toe.

A Front-view of the Skull.

A, The os frontis. B, The lateral part of the os
frontis, which gives origin to part of the temporal
mufcle.
C, The fuperciliary ridge. D, The fuper

ciliary hole through which the frontal veflels and nerves
pafs. EE, The orbitar procefles. F, The middle of
the tranfverfe future, G, The upper part of the or
bit. H, The foramen opticum.
I, The foramen
lacerum.
K, The inferior orbitar fiflure. L, The os
unguis. M, The ofla nafi. N, The os maxillare fu
perius. O, Its nafal procefs. P, The external orbi
tar hole through which the
fuperior maxillary veflels
and nerves pafs. Q^, The os malae. R, A paflage for
fmall veflels into, or out of, the orbit.
S, The under
T, The feptum narium.
part of the left noftril.
U, The os fpongiofum fuperius. V, The os fpongiofum inferius. W, The edge of the alveoli, or fpongy
fockets, for the teeth. X, The maxilla inferior. Y,
The paflage for the inferior maxillary veflels and nerves.
Fig. 3.

A Side-view of the Skull.

A, The os frontis. B, The coronal future. C, The
os parietale.
D, An arched ridge which gives origin
to the temporal mufcle.
E, The fquamous future.
F, The fquamous part of the temporal bone ; and,
farther forwards, the temporal procefs of the fphenoid
bone.
G, The zygomatic procefs of the temporal
bone.
H, The zygomatic future. I, The maftoid
procefs of the temporal bone. K, The meatus auditorius externus.
L, The orbitar plate of the frontal
bone, under which is feen the tranverfe future.
M, The pars plana of the ethmoid bone. N, The os
unguis. O, The right os nafi. P, The fuperior max
illary bone. Q^, Its nafal procefs. R, The two den
ies incifores.
S, The dens caninus. T, The tw^o
fmall molares, U, The three large molares. V, The
osmaliE. W, The lower jaw. X, Its angle. Y, The
coronoid
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jaw

Z, The condyloid procefs, by which
is articulated with the temporal bone.

FfG. 4. The pofterior and right Side of the Skull.
A, The os frontis. B B, The offa parietalia. C,
The fagittal future. D, The parietal hole, through
which a fmall vein runs to the fuperior longitudinal
finus.
E, The lambdoid future. F F, Ofla triquetra.
G, The os occipitis. H, The fquamous part of the
I, The maftoid procefs. K, The
temporal bone.
zygoma. L, The os malae. M, The temporal part
of the fphenoid bone.
N, The fuperior maxillary
bone and teeth.
Fig. 5. The external Surface of the Os Frontis.
A, The convex part. B, Part of the temporal
fofla.
C, The external angular procefs. D, The
internal angular procefs. E, The nafal procefs. F,
The fuperciliary arch. G, The fuperciliary hole. II,
The orbitar plate.

Fig. 6. The Interior Surface of the Os Frontis.
A A, The ferrated edge which aflifts to form the
coronal future.
B, The external angular procefs.
C, The internal angular procefs. D, The nafal pro
cefs.
E, The orbitar plate. F, The cells which correfpond with thofe of the ethmoid bone. G, The paffage from the frontal finus. H, The opening which
receives the cribriform plate of the ethmoid bone.
I, The cavity which lodges die fore part of the brain.
K, The fpine to which the falx is fixed. L, The
groove which lodges the fuperior longitudinal finus.
Plate XX.
A Back-view of the Skeleton.
ofla parietalia.
B, The fagittal future.
The lambdoid future.
D, The occipital bone.

Fig.

A

i.

A, The

C,
E, The fquamous future. F, The maftoid procefs of
the temporal bone. G, The os malae.
H, The pa
late plates of the fuperior maxillary bones.
I, The
maxilla inferior.
K, The teeth of both jaws. L, The
feven cervical vertebrae.
M, Their fpinous procefles.
N, Their tranfverfe and oblique procefles. O, The
laft of the twelve dorfal vertebrae.
P, The fifth or laft
lumbar vertebra. Q^, The tranfverfe procefles. R, The
oblique procefles. S, The fpinous procefles. T, The
upper part of the os facrum. U, The pofterior holes
which tranfmit fmall blood-veffels and nerves. V, The
under part of the os facrum which is covered by a
membrane. W, The os coccygis. X, The os ilium.
Y, Its fpine or creft. Z, The ifchiatic niche, a, The
os ifchium.
b, Its tuberofity. c, Its fpine. d, The
os pubis,
f, The fe
e, The foramen hydroideum.
venth or laft true rib. g, The twelfth or laft falfe rib.
The clavicle,
i, the fcapula. k, Its fpine. 1, Its
acromion, m, Its cervix, n, Its fuperior cofta. o, Its
pofterior cofta. p, Its inferior cofta. q, The os hu
meri,
r. The radius,
s, The ulna, t, Its oleclarnon.
u, All the bones of the carpus, excepting the os pifi
forme, which is feen in Plate XIX. rfig. 1. v, The
five bones of the matacarpns. w, The two bones of
the thumb, x, The three bones of each of the fin
of the
gers, y, The two fefamoid bones at the root
left thumb,
1, The trochanter
z, The os femoris.
major. 2, The trochanter minor. 3, The linea af5, The external
pera.
4, The internal condyle.

h,

'

O

Y.

M

condyle. 6 6, The fimihinar cartilages. 7, The ti
bia.
8, The malleolus internus. 9, The fibula. 10,
The mallelous externus.
11. The tarfus.
12, The
metatarfus.
Fig.

2.

13, The

toes.

The External Surface of the Left Os Pa
rietale.

A, The convex fmooth furface. B, The parietal
hole. C, An arch made by the beginning of the tem
poral mufcle.
Fig. 3. The Internal Surface of the fame bone.
A, Its fuperior edge, which, joined with che other,
forms the fagictal future. B, The anterior edge, which
aflifts in the formation of the coronal future. C, The
inferior edge for the fquamous future. D, The pofte
rior edge for the lambdoid future. E, A depreffion
made by the lateral finus. F F, The prints of the ar
teries of the dura mater.

Fig. 4. The External Surface of the Left Os Tem
porum.

A, The fquamous part. B, The maftoid procefs.
C, The zygomatic procefs. D, The flyloid procefs.
E, The petrofal procefs. F, The meatus auditorins
externus.
G, The glenoid cavity for the articulation
of the lower jaw.
H, The foramen ftylo-maftoideum.
for the portio dura of the feventh pair of nerves.
I, Paflages for blood-veffels into the bone. K, The
foramen maftoideum
lateral finus.
Fig. 5.

through

which

a

vein goes

to

the

The Internal Surface of the Left Os Tem
porum.

A, The fquamous part; the upper edge of which
aflifts in forming the fquamous future. B, The ma
ftoid procefs. C, The flyloid procefs.
D, The pars
pecrofa. E, The encry of the fevench pair, or audi
tory nerve. F, The fofla, which lodges a part of the
lateral finus. G, The foramen maftoideum.
Fig. 6. The External Surface of che Osseous Circle,
which cerminates the meatus anditorious externus.
B, A fmall part of the
A, The anterior part.
groove in which the membrana tympani is fixed.
N. B. This, wich the fubfequent bones of the ear,'
are here delineated as
large as the life.
Fig. 7. The Internal Surface of the Osseous Circle.
A, The anterior part. B, The groove in which
the membrana tympani is fixed.

The Situation and Connection of the Small
Bones of the Ear.
A, The malleus. B, The incus. C, The os orbiculare.
D, The flapes.

Fig. 8.

Fig. 9. The

Malleus, with its Head, Handle, and
Small Procefles.

The Incus, with its Body,
Inferior Branches.

Superior

and

11.

The Os Orbiculare.

12.

The Stapes, wich ics Head, Bafe, and

two

Fig.

10.

Fig.
Fig.

Crura.

Fig. 13.

A,

An Internal View of the Laby?.intth of

the Ear.
The hollow part of the cochlea, which forms a
flare

N

A

A

Parti.
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fhare of the meatus auditorins internus.
B, The veftibulum. C C C, The femicircular canals.
Fig. 14. An External View of the Labyrinth.
A, the femicircular canals. B, The feneftra ovalis
which leads into the veftibulum.
The feneftra ro

C,

tunda which opens into the cochlea.
turns of the cochlea.

D, The different

Fig. 15. The Internal Surface of the OsSpheno ides.
A A, The
temporal procefles. B B, The pterygoid
procefles. C C, The fpinous procefles. D D, The
anterior clinoid proceffes.
E. The pofterior clinoid
procefs. F, The anterior procefs which joins the eth
moid bone.
G, The fella turcica for lodging the
glandula pituitaria.
H, The foramen opticum.
K, The foramen lacerum. L, The foramen rotun
dum.
M, The foramen ovale. N, The foramen

fpinale.
Fig. 16. The External Surface of the OsSpheno ides.
A A, The temporal procefles.
B B, The ptery
goid procefles. C C, The fpinous procefles. D, The
proceffus azygos. E, The fmall triangular procefles
which grow from the body of the bone.
F F, The
orifices of the fphenoidal finufes. G, The foramen
lacerum. H, The foramen rotundum. I, The fora
men ovale.
K, The foramen pterygoideum.
Fig. 17. The External View of the Os Ethmoides.
A, The nafal lamella. B B, The grooves between
the nafal lamella and ofla fpongiofa fuperiora. CC, The
ofla fpongiofa fuperiora. D D, The fphenoidal cor
nua.
See Fig. 16. E.
Fig. 18. The Internal View of the Os Ethmoides.
A, The crifta galli. B, The cribriform plate, with
the different paflages of the olfactory nerves. C C,
Some of the ethmoidal cells. D, The right os planum.
E E, The fphenoidal cornua.
Fig. 19. The

right

Sphenoidal Cornu.

Fig.

20.

The left Sphenoidal Cornu.

Fig.

21.

The External Surface of the Os Occipitis.

A, The upper part of the bone. B, The fuperior
arched ridge. C, The inferior arched ridge. Under
the arches are prints made by the mufcles of the neck.
D D, The two condyloid procefles which articulate the
head with the fpine.
E, The cuneiform procefs.
F, The foramen magnum through which the fpinal
marrow pafles.
GG, The pofterior condyloid fora
mina which tranfmit veins into the lateral finufes.
H H, The foramina lingualia for the paflage of the
nine pair of nerves.
Fig. 22. The internal Surface of the Os Occipitis.
A A, The two fides which affift to form the lamb
doid future. B, The point of the cuneiform procefs,
where it joins die fphenoid bone. C C, The prints
made by the pofterior lobes of the brain. D D, Prints
made by che lobes of the cerebellum.
E, The cruci
form ridge for che attachment of the procefles of the
dura mater.
F, The courfe of the fuperior longitudi
nal finufes.
G G, The courfe of the two lateral fi

nufes.

H, The foramen magnum. 1 1, The pofterior

condyloid foramina.

A Side-view of the Skeleton.
offa parietalia.
B, The fagittal future.
C, The os occipitis. D D, The lambdoid future.
E, The fquamous part of the temporal bone. F, The
maftoid procefs. G, The meatus auditorius externus.
H, The os frontis. I, The os malae. K, The os max
illare fuperius.
L, The maxilla inferior. M, The
teeth of both jaws.
N, The feventh, or laft cervical
vertebra.
O, The fpinous procefles. P, Their tranf
Fig.

A

1.

A, The

verfe and oblique procefles.
Q, The twelfth or laft
dorfal vertebra. R, The fifth, or laft lumbar vertebra.
S, The fpinous procefles. T, Openings between the
vertebrae for the paflage of the fpinal nerves. U, The
under end of the os facrum.
V, The os coccygis.
W, The os ilium. X, The anterior fpinous procefles.
Y, The pofterior fpinous procefles. Z, The ifchiatic
niche,
b, The offa pubis.
a, The right os ilium,
c, The tuberofity of the left os ifchium.
d, The fca
pula. e, Its fpine. f, The os humeri, g, The ra
dius, h, The ulna, i, The carpus, k, The meta
carpal bone of the thumb. 1, The metacarpal bones
of the fingers,
m, The two bones of the thumb.
n, The three bones of each of the fingers,
o, The os
femoris. p, Its head, q, The trochanter major, r, The
external condyle, s, The rotula. t, The tibia, u, The
fibula, v, The malleolus externus. w, The aflraga
lus. x, The os calcis. y, The os naviculare, z, The
three offa cuneiformia.
1, The os cuboides.
2, The
five metatarfal bones.
3, The two bones of the great
toe.
4, The three bones of each of the fmall toes.
A View of the Internal Surface of the Bafe of
the Skull.
AAA, The two tables of the fkull with the diploe.
B B, The orbitar plates of the frontal bone.
C, The
crifta galli, with cribriform plate of the ethmoidal

Fig.

2.

bone on each fide of it, through which the firft pair
of nerves pafs.
D, The cuneiform procefs of the Oc
cipital bone. E, The cruciform ridge. F, The fo
ramen
magnum for the paflage of the fpinal marrow.
G, The zygoma, made by the joining of the zygo
matic procefles of the os temporum and os malae.
H, The pars fquamofa of the os temporum. I, The
pars mammillaris.
K, The pars petrofa. L, The
temporal procefs of the fphenoid bone. M M, The
anterior clinoid procefles.
N, The pofterior clinoid
procefs. O, The fella turcica. P, The foramen op
ticum, for the paflage of the optic nerve and ocular
artery of the left fide.
Q^, The foramen lacerum, for
the third, fourth, fixth, and firft of the fifth
pair of
nerves and ocular vein.
R, The foramen rotundum,
for the fecond of the fifth pair. S, The foramen ovale, for the third of the fifth pair. T, The foramen
fpinale, for the principal artery of the dura mater.
U, The entry of the auditory nerve. V, The paflage
for the lateral finus. W, The
paflage of the eighth
pair of nerves. X, The paflage of the ninth

pair.

Fig. 3. A View of the External Surface of the Bafe of
the Skull.
A, The two dentes incifores of the right fide. B
The dens caninns. C, The two fmall molares.
D, The
three large molares. E, The foramen
incifivum, which

gives paflage to fmall blood-veffels

and

nerves.

F, The
palsie-
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offa maxillaria and palati, joined
by the longitudinal and tranfverfe palate futures. G,
The foramen palatinum poftcrius, for the palatine veffels and nerves. H, The os maxillare fuperius of the right
fide. I, The os malae. K, The zygomatic procefs of the
temporal bone. L. The pofterior extremity of the offa
fpongiofa. M, The pofterior extremity of the vomer,

which forms the back-part of the feptum nafi. N, The
pterygoid procefs of the right fide of the fphenoid bone.
OO, The foramina ovalia. PP, The foramina fpinalia.
Q£L, The paflages of the internal carotid ar

teries.
R, A hole between the point of each pars pe
trofa and cuneiform procefs of the occipital bone, which
is filled up with a ligamentous fubftance in the recent

fubject. S, The paflage of the left lateral finus.
The pofterior condyloid foramen of the left fide.

OMY.

1

A

Ofteology. palate-plates of the

T,
U,

The foramen maftoideum. V, The foramen magnum.
W, The inferior orbitar fiffure. X, The glenoid ca
vity, for the articulation of the lower jaw. Y, The
fquamous part of the temporal bone. Z, The maftoid
procefs, at the inner fide of which is a fofla for the
pofterior belly of the digaftric mufcle. a, The ftyloid
procefs. b, The meatus auditorius externus. c, The
left condyle of the occipital bone, d, The perpendi
cular occipital fpine. ee, The inferior horizontal ridge
f f, The fuperior horizontal
of the occipital bone,
ridge, which is oppofite to the crucial ridge where the
longitudinal finus divides to form the lateral finufes.
g g g, The lambdoid future, h, The left fquamous
future, i, The parietal bone.
Fig. 4. The anterior furface of the Ossa Nasi.
A, The upper part, which joins the os frontis. B,
The under end, which joins the cartilage of the nofe.
C, The inner edge, where they join each other.
Fig. S' The pofterior furface of the Ossa Nasi.
A A, Their cavity, which forms part of the arch of
B B, Their ridge or fpine, which projects
the nofe.
a little to be fixed to the fore-part of the feptum na
rium.

Fig. 6. The external furface of the Os Maxillare
Superius of the left fide.
A, The nafal procefs. B, The orbitar plate. C,
The unequal furface which joins the os malae. D, The
external orbitar hole. E, The opening into the noftril.
F, The palate-plate. G, The maxillary tuberofity.
H, part of the os palati. I, The two denies incifores.
K, The dens caninus. L, The two fmall dentes mo
lares.
M, The three large dentes molares.

Fig. 7. The internal furface of the Os Maxillare
Superius and Os Palati.
B B, Eminences for the con
nection of the os fpongiofum inferius.
D, The under
end of the lachrymal groove. E, The antrum maxillare.
F, The nafal fpine, between which and B is the cavity
of the noftril.
G, The palate-place. H, The orbicar
nafal plate.
K, The
part of the os palati. I, The
future which unites the maxillary and palate bones.
The pterygoid procefs of the palate bones.

A, The nafal procefs.

L,

Fig. 8. The external furface of the right Os Unguis.
A, The orbitar part. B, The lachrymal part. C,
The rida:e between them.

33
Ofteology.

Fig. 9. The internal furface of the right Os Unguis.
This fide of the bone has a furrow oppofite to the
external ridge ; all behind that is irregular, where it
covers part of the ethmoidal cells.
Fig.

10.

'

s/

The external furface of the left Os Malje.

A, The fuperior orbitar procefs. B, The inferior
orbitar procefs.
C, The malar procefs. D, The zy
gomatic procefs. E, The orbitar plate. F, A paf-

fage

for fmall veflels into

Fig.

11.

or out

of the orbit.

The internal furface of the left Os Mal;e.

A, The fuperior orbitar procefs. B, The inferior
orbicar procefs. C, The malar procefs. D, The zy
gomatic procefs. E, The internal orbitar plate or pro
cefs.
Fig.

The external furface of the

right Os Spon
Inferius.
A, The anterior part. B, The hook-like procefs
for covering part of the antrum maxillare.
C, A
fmall procefs which covers part of the under end of
the lachrymal groove.
D, The inferior edge turned a
little outwards.
12.

giosum

Fig. 13. The internal furface of the Os Spongiosum
Inferius.
A, The anterior extremity. B, The upper edge
which joins the fuperior maxillary and palate bones.
Fig. 14. The

pofterior and external furface of the
right Os Palati.
A, The orbitar procefs. B, The nafal lamella. C,
The pterygoid procefs. D, The palate procefs.
Fig. 15. The anterior and external furface of the right
Os Palati.
A, The orbicar procefs.
B, An opening through
which the lateral nafal veflels and nerves pafs. C,The
nafal lamella. D, The pterygoid procefs.
E, The
pofterior edge of the palate procefs for the connection
of the velum palati.
F, The inner edge by which the
two offa palati are connected.
Fig. 16. The right fide of the Vomer.
The upper edge which joins the nafal lamella of
the ethmoid bone and the middle cartilage of the nofe.
B, The inferior edge, w?hich is connected to the fupe
rior maxillary and palate bones. C, The fuperior and

A,

pofterior part which
the fphenoid bone.

receives the

proceffus azygos

of

Fig. 17. The Maxilla Inferior.

A, The chin. B, The bafe and left- fide. C, The
angle. D, The coronoid procefs. E, The condyloid
procefs. F, The beginning of the inferior maxillary
canal of the right fide, for the entry of the nerve and
blood-veffels. G, The termination of the left canal.
H, The two dentes incifores. I, The dens caninus.
K, The two fmall molares. L, The three large mo
lares.
Fig. 18. The different clafles of the Teeth.
1, 2, A fore and back view of the two anterior
dentes incifores of the lower jaw.
3, 4, Similar teeth
of the upper jaw.
5, 6, A fore and back view of the
dentes canini.
7, 8, The anterior dentes molares.
9,

10

11, The

pofterior dentes
4T

molares.

12, 13, 14,

15,

*

-

fhape

and fize of

19. The external furface of the Os Hyoides.
body. B B, The cornua. CC, The ap

Fig.

A, The

pendices.

M

O

ANAT
IS, 16, Unufiial appearances in the
the teeth.

Y.

of the fibula,
f, The edge
e, The fuperior extremity
of the internal femilunar cartilage,
g, An oblique li
i, A
gament, h, A larger perpendicular ligament,
the femur and fibula.

ligament connecting

Fig. 8. ThcAntcrior View ofthe

Plate XXII.
Fig.

A Pofterior View of the Sternum and Cla
vicles, with the ligament connecting the clavicles
to each other.
b b, The
a, The pofterior furface of the fternum.
1.

broken ends of the clavicles,

extremity of each
connecting the clavicles.

near

the

c c c

clavicle,

c, The tubercles

d,

The

ligament

Fig. 2. A Fore-view of the Left Scapula, and of
a half of the Clavicle, with their
Ligaments.
a, The fpine of the fcapula.
b, The acromion.
c, The inferior angle,
d, Inferior cofta. e, Cervix.
f, Glenoid cavity, covered wfth cartilage for the armbone,
g g, The capfular ligament of the joint.
h, Coracoid procefs. i, The broken end of the clavicle.

k,

Its

ment

extremity joined to the acromion. 1, A liga
coming out fingle from the acromion to the co

racoid procefs.
m, A ligament coming out fingle from
the acromion, and dividing into two, which are fixed
to the coracoid procefs.

Joint of the

Elbow ofthe Left Arm, with
the Ligaments.
a, The os humeri, b, Its internal condyle, c c, The
two prominent parts of its trochlea appearing through
the capfular ligament, d, The ulna,
e, The radius,
f, The part of the ligamen tincluding the head of the
radius.

Fig. 3. The

Fig. 4. The Bones of the Right-Hand, with the
Palm in view.
c, The fcaphoid bone
a, The radius, b, The ulna,
©f the carpus,
d, The os lunare. e, The os cunei
forme.
f, The os pififorme. g, Trapezium, h, Tra
pezoides. i, Capitatum. k, Unciforme. 1. The four
metacarpal bones of the fingers.- in, The firft phalanx.
n, The fecond phalanx, o, The third phalanx, p, The
metacarpal bone of the thumb, q, The firft joint.
r, The fecond

Joint of the

Right

Knee.

joint.

Fig. 5. The Pofterior View of the Bones ofthe Left
Hand.
The explication of Fig. 4. ferves for this figure ; the
fame letters pointing out the fame bones, though in a
different view.

Upper Extremicy of the Tibia, with the
Cartilages ofthe Joint of the Knee, and
fome Ligaments.
a, The ftrong ligament which connects the rotula to
the tubercle of the tibia, b b, The parts of the extre
mity ofthe tibia, covered with cartilage, which appear
c c, The femilunar
within the femilunar cartilages,
cartilages, d, The two parts of what is called the
crofs ligament.
Fig. 6. The
Semilunar

FIg. 7. The Pofterior View of che joint of the Right
Knee.
b, Its internal condyle.
a, The os femoris cut.
The back-part of the tibia.
Its
external
d,
condyle,
c,

b, The internal condyle, c, Its external condyle.
The part of the os femoris, on which the patella
moves,
ff, The two
e, A perpendicular ligamenc.

d,

parts of the crucial ligaments, g g, The edges of the
two moveable femilunar cartilages,
h, The tibia.
i, The ftrong ligament of the patella, k, The back part
of it where the fat has beeen diffecled away.
1, The
external depreffion.
n, The
m, The internal one.
cut

tibia.

Fig. 9. A View of the inferior part of the Bones of
the Right Foot.
b, A promi
a, The great knob of the os calcis.
nence on its outfide.
c, The hollow for the tendons,
d, The anterior extremity
nerves, and blood-veffels.
of the os calcis.
e, Part of the aflragalus.
f, Its
head covered with cartilage,
g, The internal promi
nence of the os naviculare.
h, The os cuboides.

i,

The

os

cuneiforme internum

;

k,

—

Medium; 1,

—

m, The metatarfal bones of the four leffcr toes,
o, The fecond
n, The firft
p, The chird
phalanx of the four lefler toes, q, The metacarfal
bones of the great toe.
s, Its fecond
r, Its firft

Externum,

—

—

—

joint.
Fig.

10.

Fig.

The Inferior Surface ofthe two large Sesa
at the firft Joint of the Great Toe.

Bones,

moid

The Superior View ofthe Bones of theRiGHT

11.

Foot.

b, as. in Fig. 9. c, Thefuperior
galus. d, ire. as in Fig. 9.
a,

Fig.

head of die aflra

The View ofthe Sole ofthe

12.

Foot,

with

its Ligaments.
a, The great knob of the os calcis.
b, The hollow
for the tendons, nerves, and blood-veffels. c, The

fheaths of the flexores pollicis and digitorum
longi
opened, d, The ftrong cartilaginous ligamenc fupporting the head of the aflragalus. e, h, Two ligamentswhich unite inco one, and are fixed to the metatarfal
bone ofthe great toe. f, A ligament from the knob
of the os calcis to the metatarfal bone of the little toe.
g, A ftrong triangular ligament, which fupports the
bones of che tarfus.
i, The ligaments of the joints of
the five metatarfal bones.
Fig.

13. a, The head ofthe

thigh

bone of

a

child.

b, The ligamentum rotundum connecting it to the ace
tabulum, c, The capfular ligament of the joint with
its arteries injected,
d, The numerous veflels of the
mucilaginous gland injected.
Fig.

The

Back-view of the Cartilages of the
Larynx, with che Os Hyoides.
a, The pofterior garc of the bafe of the os
hyoides
bb, Its cornua. c, The appendix of the right fide.
d, A ligament fent out from the appendix of' the left
fide, to the ftyloid procefs of the temporal bone,
14.

e, The union of the bafe with the left

posterior

fides of

(g)

che

cornu.

thyroid cartilage,

f f, The
h h, Jts

fuperior

Anatomy;
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k, Theciicoid cartilage. 1 1, The arytenoid cartilages, m, The
entry inco the lungs, named glottis, n, The epiglottis.
o
p, Its li
o, The fuperior cartilages of the trachea,

°J^°!liry- fuperior

cornua.

i

i,

Its inferior

cornua.

gamentous back part.

II.

Part
Of

Of

COMMON

the

the

SOFT

of

the

ANATOMICAL writers ufually proceed to a de±\. fcription of che mufcles afcer having finifhed the
ofteology ; but we fhall deviate a little from the com
mon method,
with a view to defcribe every thing
clearly and diftinctly, and to avoid a tautology which

would otherwife be unavoidable. All the parts of the bo
are fo
intimately connected with each other, that it
feems impoflible to convey a juft idea of any one of
them, without being in fome meafure obliged to fay
fomething of others ; and on this account wc wifli to
mention in this place the names and fituation of the
principal vifcera of the body, that when mention is here
after made of anyone of them in the courfe of the work,
the reader may at leaft know where they arc placed.
After this little digfeffion, the common integuments,
and after them the mufcles will be defcribed ; we then
propofe to enter into an examination of the feveral vif
In defcribing the
cera and their different functions.
brain, occafion will be taken to fpeak of the nerves and
animal fpirits.
The circulation of the blood will fol
low the anatomy of the heart, and the fecretions and
other matters will be introduced in their proper places.
Of
The body is divided into chree great cavities.
thefe the uppermoft is formed by che bones of the cra
nium, and inclofes the brain and cerebellum.
The fecond is compofed of the vertebrae of the back,
the fternum, and true ribs, with the additional affiftance
of mufcles, membranes, and common integuments, and
It contains the heart and lungs.
is called the thorax
The third, and inferior cavity, is the abdomen. It
is feparated from the thorax by means of the diaphragm,
and is formed by the lumbar vertebras, the os facrum,
the offa innominata, and the falfe ribs, to which we
of mufcles.
may add the peritonaeum, and a variety
This cavity inclofes the ftomach, inteftines, omentum

dy

—

or cawl,
liver, pancreas, fpleen, kidneys, urinary
bladder, and parts of generation.
Under the divifion of common integuments are ufu
ally included the epidermis, or fcarf-fkin, the reticu
lum mucofum of Malpighi, the cutis or true (kin, and
The hair and nails, as well as
the membrana adipofa.
—

the ebaceous
to the fkin.

glands

O

may be confidered

as

appendages

PARTS
with

(j
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:ticula.

i.

Of

Of

the Skin.

the Sc art -Jkin.
is a fine,
of nerves
and every

The epidermis, cuticula, or fcarf-fkin,
tranfparent, and infenfible pellicle, deftitute
and

blo;>d-veil"els, which inveits the body,

35

in

General;

their

Appendages ;

MUSCLES,
where covers the true fkin. This fcarf-fkin, which
feems to be very fimple, appears, when examined with
a
microfcopc, to be compofed of feveral laminae or fcales
which are increafed by preflure, as we may obferve in the
hands and feet, where it is frequently much thickened,
and becomes perfectly callous. It feems to adhere to
the cutis by a number of very minute filaments, but
may eafily be feparated from it by heat, or by macera
tion in water.
Some anatomical writers have fuppofed
that it is formed by a moifture exhaled from the whole
fin-face of the body, which gradually hardens when it
comes into contact with the air. They were perhaps in
duced to adopt this opinion, by cbferving the fpeedy re
generation of this part of the body when it has been by
any means deftroyed, it appearing to be renewed on all
parts of the furface at the fame time; whereas other
parts which have been injured, are found to direct their
growth from their circumference only towards their
But a demonftrative proof that the epidermis
centre.
is not a fluid hardened by means of the extersial air, is
that the foetus in ucero is found to have this covering.
Lieuw enhceck fuppofed its formation to be owing to
the expanfion of the extremities of die excretory veff els which are found everywhere upon the furface of the
true fkin.
Ruyfch attributed its origin to the nervous
papilla; of the fkin ; and Heifter thinks it probable,
that it may be ownng both to the papillae and the excre
The celebraced Morgagni, on the other
tory veflels.
hand, contends*, that it is nothing more than the fur- *Advtrfar.
face of the cutis, hardened and rendered infenfiblcby Anat. it.
the liquor amnii in utero, and by the preflure of the Animaiver' a"
air.
This is a fubject, however, on which we can ad-

nothing with certainty.
The cuticle is pierced wich an infinite number of
pores or licde holes, which afford a paflage to the hairs,
fweat, and infenfible perfpiration, and likewife to
warm water, mercury, and whatever elfe is capable of
being taken in by the abforbents of the fkin. The lines
which we obferve on the epidermis belong to the true
fkin. The cuticle adjufls itfelf to them, but does not
form them.
vance

§

2.

Between the
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Fig. if. The Superior Concave furface of the Sesa- Ofteology.
*
*
moid Bones at the firft joint of the Great Toe,
with their Ligaments.
a, Three fefamoid bones,
b, The ligamentous fub
ftance in which they are formed.

INTEGUMENTS,

And
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Of the

Rete

Mucofum.

and cutis

we meet with an
js
appearance to which Malpighi, who firft defcribed Rete muname
of
cofum.
the
rete
if
to
be
ic, gave
mucofum, fuppofing
of a membranous ftructure, and pierced with an infinite
number of pores ;- but the fact is, that it feems to be
nothing more than a mucous fubftance which may be
dinblved by macerating it in water, while the cuticle
and cutis preferve their texture.
The
4 T 2

epidermis

,

3<5

A

Ofthe in-
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The colour of the body is found to depend on the
rete mucofum ; for in
negroes it is obferved to be perfectly black, whilft the true fkin is of
the ordinary colour.
The bliflers which raife the fkin when burnt or fcalded, have been fuppofed by fome to be owing to a rare
faction of this mucus ; but
they are more probably occafioned by an increafed action of the veflels of the
part,
together with an afflux and effufion of the thinner parts
of the blood.

teguments, colour of this
*

§
?o

3.

Of the Cutis,

or

True Skin.

The cutis is compofed of fibres clofely compacted
together, as we may obferve in leather, which is the
prepared fkin of animals. Thefe fibres form a thick net
work, which everywhere admits the filaments of nerves,
and an infinite number of blood-veffels and lymphatics.
The cutis, when the epidermis is taken off, is found
to have,
throughout its whole furface, innumerable pa
pillae, which appear like very minute granulations, and
feem to be calculated to receive the impreflions of the
touch, being the moft eafily obferved where the fenfe
of feeling is the moft delicate, as in the palms of the
hands and on the fingers.
Thefe papillae arc fuppofed by many anatomical wri
ters to be continuations of the
pulpy fubftance of nerves,
whofe coats have terminated in the cellular texture
of the fkin.
The great fenfibility of thefe papillae evi
dently proves them to be exceedingly nervous ; but
furely the nervous fibrillae of the fkin are of themfelves
fcarcely equal to the formation of thefe papillae, and it
feems to be more probable that they are formed like
the reft of che cutis.
Thefe papillae being defcribed, the ufes of the epi
dermis and the reticulum mucofum will be more eafily
underftood ; the latter ferving to keep them conftantly
moift, while the former protects them from the exter
nal air, and modifies their too great fenfibility.

§
77
The febaeeous

glands.

4.

Ofthe

Glands

ofthe

Skin.

In different parts of the body we meet, within the
fubftance of the fkin, with certain glands or follicles,

which difcharge a fat and oily humour that ferves to
lubricate and foften the fkin. When the fluid they fecrete has acquired a certain
degree of thicknefs, it ap
proaches to the colour and confiftence of fuet ; and
from this appearance they have derived their name of
febaceous glands. They are found in the greateft num
ber in the nofe, ear, nipple, axilla, groin, fcrotum,
vagina, and prepuce.
Befides chefe febaceous glands, we read,inanatomi*cal books, of others that are defcribed as fmall fpherical bodies placed in all parts of the fkin, in much great
er abundance than thofe jufl now mentioned, and nam
ed miliary, from their fuppofed refemblance to milletfeed. Steno, who firft defcribed thefe glands, and Mai-

'

O

Part u-

Y.
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who

Ol the In-

pighi, Rivyfch, Verhey en, Win/low, and others,
have adopted his opinions on this fubjed, fpeak of them teguments,
furface of ^_^
as
having excretory ducts, that open on the
infenfi
,

the
ble

cuticle, and diftil the fweat and

matter

of

and yet, notwithftanding the pofitive
in which thefe pretended glands have been

perfpiration;

manner

fpoken of,

we

their exiftence is

§

5.

Ofthe

now fufliciently convinced
altogedier imaginary.

are

Insensible

Perfpiration

that

and Sweat.

of infenfible perfpiration, or in other
78
words, the fubcile vapour that is continually exhaling Infenfible
from the furface of the body, is not fecreted by any
particular glands, but feems to be derived wholly from
the extremities of the minute arteries that are every
where difperfed through the fkin. Thefe exhaling
veflels are eafily demonstrated in the dead fubject, by
throwing water into the arteries; for then fmall drops
exude from all parts of the fkin, and raife up the cu
ticle, the pores of which are clofed by death ; and in

The

matter

£5rfPira"

a
looking-glafs placed againft the
Bidloo fancied
is foon obfeured by the vapour.
he had difcovered ducts leading from the cutis to the
cuticle, and tranfmitting this fluid -r but in this he was

the

living fubject,

fkin,

miftaken.
When the

perfpiration is by any means increafed,
and feveral drops that were infenfible when feparate,
are united together and condenfed by the external
air,
they form upon the fkin fmall, but vifible, drops called
fweat (n). This particularly happens after much e;Xercife, or whatever occafions an increafed determi/iationof fluids to the furface of the body ; a greater quan
tity of perfpirable matter being in fuch cafes carried
through the paflages that are deftined to convey it off.
It has been difputed, indeed, whether the infenfible
perfpiration and fweat are to be confidered as one and
the fame excretion, differing only in degree ;• or whether
they are two diftinct excretions derived from different
In fupport of the latter opinion, it has been
fources.
alledged, that the infenfible perfpiration is agreeable to
nature, and effential to health, whereas fweat may be
confidered as a fpecies of difeafe. But this argument
proves nothing ; and it feems probable, that both che
infenfible vapour and the fweac are exhaled in a fimi
lar manner, chough they differ in
quantity, and proba
bly in their qualities ; the former being more limpid,
and feemingly lefs impregnated with falts than che latter:
at any rate we may confider the fkin as an
emunctory
through which the redundant wacer, and fometimes the
other more faline parts of the blood, are carried off.
But the infenfible perfpiration is not confined to
fkin only— a great part of what we are
conftantly
throwing off in this way is from the lungs. The quan
of
fluid
exhaled
from
the human body
tity
by this in
fenfible perfpiration is very confiderable.
Sanctorius(o)
an Icalian phyfician, who
indefatigably paffed a great

the*

many

(n) Lieuwenhoeck aflerts that one drop of fweat is formed by the conflux of fifteen drops of perfpirable
vapour.
(o) The infenfible perfpiration is fometimes diftinguifhed by the name of this phyfician, who was born in
the territories of Venice, and was afterwards a profeffor in the univerfity of Padua. After eftimatinp- che ali
mem he took .i, and the fenfible fecrctions and
difcharges, he was enabled to afcertainwith great accuracy the
weight or quantity of infenfible perfpiration by means of a ftacical chair which he concrived for this
^urpofc

•

and

79
Whether
tJ,efe are

?ne

and^fe
"

fe™nt°excretions.
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many years in aferies of ftatical experiments, demonftrated long ago what has been confirmed by later ob

OMY.
ftrongly

to

redder,

and

this part

thicker,

;

3711

the body ofthe nail is broader, Of the
and the extremity is of ftill great Integu

that the quantity of vapour exhaled from
the fkin and from the furface of the lungs, amounts
nearly to 5-8ths of che aliment we take in. So that if
in the warm climate of Italy a perfon eats and drinks
the quantity of eight pounds in the courfe of a
day,
five pounds of it will pafs off by infenfible
perfpiration,
while three pounds only will be evacuated
u-

The nails increafe from their
roots, and not from
their upper extremity.
Their principal ufe is to cover and defend the ends
of the fingers and toes from external

&c. But in countries where the
degree of
cold is greater than in Italy, the
quantity of perfpired
matter is lefs ; in fome of the more northern
climates,
it being found not to equal the
urine.
It

hairs, which from their being generally known
to
require any definition, arife from di
ftinct capfules or bulbs feated in the cellular membrane

fervations,

difcharge by

is likewife obferved to vary
according to the feafon of
the year, and according to the conftitution,
age, fex,
difeafes, diet, exercife, paffions, &c. of different peo

ple.

From what has been faid

on this fubject, it will be
that this evacuation cannot be eicher
much increafed or diminifhed in quantity without af
fecting the health.
The perfpirable macter and the fweat are in fome
meafure analogous to che urine, as appears from their
tafte and faline nacure (p). And it is
worthy of ob
fervation, that when either of thefe fecretions is in
creafed in quantity, the other is diminifhed ; fo chat
they who perfpire the leaft, ufually pafs the greateft
quantity of urine, and vice verfa.

eafily conceived,

§

6.

Ofthe

Nails.

The nails are of a compact texture, hard and tran
fparent like horn. Their origin is ftill a fubj,ect of difpute. Malpighi fuppofed them to be formed by a con
tinuation of the papillae of the fkin : Ludwig, on the
other hand, maintained, that they were compofed of
the extremities ©f blood-veffels and nerves; boch thefe

opinions
They

are now

feem

er

firmnefs.

defervedly rejected.

poffefs many properties in common
wich the cuticle ; like it they are neither vafcular nor
fenfible, and when the cuticle is feparaced from che crue
fkin by maceration or other means, the nails come away
with it.
They appear to be compofed of different layers, of
unequal fize, applied one over the other. Each layer
feems to be formed of longitudinal fibres.
In each nail we may diftinguifh three parts, viz. the
The
root, the body or middle, and the extremicy.
root is a foft, thin, and white fubftance, terminating in
the form of a crefcent ; the epidermis adheres very
to

ments, &c.

injury.

§

by ftool,

rine, faliva,

81
The nails.
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Of the Haul.

e

feem

under the fkin

82

The hair.

(qJ.

Some of thefe bulbs inclofe feve
may be obferved at the roots of the
hairs which form the beard or whifkers of a cat.
The hairs, like the nails, grow
only from below by
a
regular propulfion from their root, where they re
ceive their nourifliment.
Their bulbs, when viewed
wich a microfcope, are found to be of various
fliapes.
In the head and fcrotum
chey are roundifh ; in the eye
brows they are oval ; in the other parts of the
body
they are nearly of a cylindrical fhape. Each bulb feem's
to confift of two
membranes, between which there is a
certain quantity of moifture.
Within the bulb the
hair feparates into three or four fibrillae ; the bodies of
the hairs, which are the parts without the
fkin, vary in
fofenefs and colour according to the difference of cli
mate, age, or temperament of body (r).
Their general ufe in the body does not feem to be
abfolutely decermined ; buc hairs in particular pares, as
on che
eye-brows and eye-lids, are deftined for parti
cular ufes, which will be mentioned when thofe
parts
are defcribed.
ral hairs.

§

8.
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Ofthe

Cellular Membrane and Fat.

83

The cellular membrane is found to invefl che moft Cellular
minuce fibres we are able to trace ; fo that
by modern membrar.
phyfiologifts, it is very properly confidered as the univerfal connecting medium of every part ofthe
body.
It is compofed of an infinite number of minute cells
united together, and communicating with each other.
The cwo difeafes peculiar to this membrane are
proofs
of fuch a communication ; for in the
emphyfema all its
cells are filled with air, and in the anafarca
they are
univerfally diftended with water. Befides thefe proofs
of communication from difeafe, a familiar inftance of it
may be obferved amongft butchers, who ufually punc
ture this membrane, and by
inflating it with air add
to the
good appearance of their meat.
The

and from his experiments, which were conducted with great induftry and patience, he was led to determine what
kinds of folid or liquid aliment increafed or diminifhed it.. From thefe experiments he formed a fyftem, which
he publifhed at Venice in 1614, in the form of aphorifms,. under the title of " Ars de Medicina Statica."
(p) Minute chryftals have been obferved to fhooc upon the cloaths of men who work in glafs-houfes. Haller
Elem. Phyf.
(qJ Malpighi, and after him the celebrated Ruyfch, fuppofed the hairs to be continuations of nerves, being
of opinion that they originated from the papillae of the fkin, which they confidered as nervous ; and as a corro
borating proof of what they advanced, they argued the pain we feel in plucking them out; but later anatomifts
feem to have rejected this doctrine, and confider the hairs as particular bodies, not ariiing from the papillae (for
in the parts where the papillae abound moft there are no hairs), but from bulbs or capfules, which are peculiar
to them.
(r) The hairs differ likewife from each other, and may not be improperly divided into two clafles; one of
which may include the hair ofthe head, cnin, pubes, and axillae ; and the other, the foi'ter hairs, which are te
be obferved almoft every where on the furface of die body.

U

The cells of this membrane ferve as refervoirs to the
part ofthe blood or Fat, which feems to be depofitcd in them, either by tranfiidation through che coats
of che arteries, that ramify through thefe cells, or by
particular veflels, Continued from the end of arteries.
Thefe cells are not of a glandular ftructure, as Malpighi
and others after him have fuppofed.
The fat is abforbed and carried back into the fyftem by the lympha
tics.
The great wafte of it in many difeafes, particu
larly in the confumption, is a fufficient proof that fuch
an abforpcion takes
place.
The fulnefs and fize of the body are in a great meafure proportioned to the quantity of fat contained in the
cells of this membrane.
In the living body it feems to be a fluid oil, which
concretes after death.
In graminivorous animals, it is
found to be of a firmer confiftence than in man.
The fat is not confined to the fkin alone, being met
with every where in die interftices of mufcles, in the
omentum, about the kidneys, at the bafis of the heart,
in the orbits, &c.
The chief ufes of the fat feems to be to afford moifture to all the parts with which it is connected ; to
facilitate the action of the mufcles ; and to add to the
beauty of che body, by making it every where fmooth
and equal.

oily

Sect. II.

Ofthe

Muscles.

The mufcles are the organs of motion. The parts
that are ufually included under this name confift of di
ftinct portions of flefh, fufceptible of contraction and
relaxation ; the motions of which, in a natural and
healthy ftate, are fubject to the will, and for this rea
But befides
fon they are called voluntary mufcles.
thefe, there are other parts of the body that owe their
power of contraction to their mufcular fibres ; thus the
heart is of a mufcular texture, forming what is called
a hollow mufcle ; and the urinary bladder, ftomach,
inteftines, &c. are enabled to act upon their contents,
merely becaufe they are provided with mufcular fibres.
Thefe are called involuntary mufcles, becaufe their mo
The mufcles of
tions are not dependent on the will.
refpiracion, being in fome meafure influenced by the
will, are faid to have a mixed motion.
The names by which the voluntary mufcles are diare founded on their fize,
figure, fituation,
the arrangement of their fibres, or their origin
and infertion. But befides thefe particular diftinctions,
there are certain general ones that require to be noti
ced.
Thus, if the fibres of a mufcle are placed paral
lel to each other in a ftraight direction, they form
what is ftyled a reBilinear mufcle ; if the fibres crofs
r.nd interfect each other, they confticuce a compound
inufcle ; a radiated one, if the fibres are difpofed in
the manner of rays; or a penniform mufcle, if, like
the plnmfe of a pen, they are placed obliquely with re
fpect to the tendon.
Mufcles that act in oppofition to each other, are
called antagonifta. ; thus every extenfor or mufcle. has
a flexor for its antagonift, and vice
verfa. Mufcles chat
concur in che fame action are ftyled congeneres.
The mufcles being acrached to the bones, the latcer
may be confidered as levers that are moved in different
directions by the contraction of thofe organs.

ftinguifhed,
ufe,

or
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The end of a mufcle which adheres to the moft Of
fixed part is ufually called the origin, and that which
adheres to the more moveable part, the infertion, ofthe ^__^

J£jJgu-&c \
—

mufcle.
kinds of

we may diftinguifh
and irri
; the one foft, of a red colour, fenfible,
table, called fiefhy fibres ; the other of a firmer tex
without
ture, of a white gliftening colour, infenfible,
irritability or the power of contracting, and named ten
intermixed ; but
are
dinous fibres.

In every mufcle

two

fibres

occafionally
They
fleihy fibres generally prevail in the belly or middle
part of a mufcle, and the tendinous ones in the extremi
the

If thefe tendinous fibres are formed into a round
flender chord, they form what is called the tendon of
the mufcle ; on the other hand, if they are fpread into
a broad flat furface, the extremity of the mufcle is ftyled

ties.

aponeurofs.

mufcles, efpecially when they
and expofed to preflure or friction in the
grooves formed for them in the bones, are furrounded
by a tendinous flieath ox fafcia, in which we fometimes
find a fmall mucous fac or burfa mucofa, which obviates
Sometimes we find
any inconvenience from friction.
whole mufcles, and even feveral mufcles, covered by a
fafcia of the fame kind, that affords origin to many of
their fibres, dipping down between them, adhering to
che ridges of bones, and thus preventing them from
fwelling too much when in action. The moft remark
able inftance of fuch a covering is the fafcia lata of the
The tendons of many

are

long

thigh.

Each mufcle is inclofed by a thin covering of cellular
has been fometimes improperly con
to the mufcles, and defcribed under
the name of propria mejnbrana mufculofa. This cellu
lar covering dips down into the fubftance of the muf
cle, connecting and furrounding the moft minute fibres
we are able to
demonftrate, and affording a fupport to
their veflels and nerves.
Lieuwhenhoeck fancied he had difcovered, by means
of his microfcope, the ultimate divifion of a mufcle,
and that he could point out the fimple fibre, which ap
peared to him to be an hundred times lefs than a hair ;
but he was afterwards convinced how much he was
miftaken on this fubject, and candidly acknowledged,
that what he had taken for a fimple fibre was in fact a
bundle of fibres.
It is eafy to obferve feveral of thefe fafciculi or bun
dles in a piece of beef, in which, from the coarfenefs
of its texture, they are very evident.
The red colour which fo particularly
diflinguifh.es
the mufcular or fiefhy parts of animals, is
owing to an
infinite number of blood-veffels that are difperfed
through their fubftance. When we macerate the fi
bres of a mufcle in water, it becomes of a white co
lour like all other parts of the body divefted of their
blood. The blood-veffels are accompanied
by nerves
and they are both diftributed in fuch abundance to
thefe parts, that in
endeavouring to trace the courfe
of the blood-veffels hi a mufcle, it would
appear to be
formed altogether by their ramifications ; and in an at
tempt to follow the branches of its nerves, chey would
be found to be equal in proportion.
If a mufcle is pricked or
irritated, it immediately
contracts. This is called its irritable principle ; and

membrane, which
fidered as peculiar

this
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"
Oi the
the characterise
I. When I poured a folution of opium in water
irritability is to
p
Alufckg. 0f mufcular
under the fkin of the leg of a frog, -the mufcles, tothe ^MutV.es.i
and may ferve to prove their exiftfibres,
'
vr"
furface of which it was applied, were very foon deprived
ence in parts that are too minuce to be examined by the
!.
eye. This power, which difpofes the mufcles to con- of the power of contraction. In like manner, when I
tract when ftimulated, independent ofthe will, is fup86
poured this folution into the cavity of the heart, by
Of the vis pofed to be inherent in them ; and is therefore named
opening the vena cava, the heart was almoft inftantiy
infita.
vis infta. This property is not to be confounded wich
deprived of ics power of motion, whether the cxperij
elafticity, which the membranes and ocher parts of the ment was performed on it fixed in its place, or cut out
body poflefs in a greater or lefs degree in common with of the body.
"
!
the niufcles ; nor with fenfibility, for the heart, though
2. I
opened the thorax of a living frog ; and then
the moft irritable, feems to be the leaft fenfiblc of any
tied or cut its aorta, fo as to put a flop to the circulation
It
of the mufcular parts of the body.
S;
of its blood.
"
After a mufcular fibre has contracted, it foon returns
I then opened the vena cava, and poured the foluf\
to a ftate of relaxation, till it is excited afrefh, and
tion of opium into the heart; and found, not only that
U
then it contracts and relaxes again. We may likewife
this organ was inftantiy deprived of its powers of ac
!;
produce fuch a contraction, by irritating the nerve tion, but that in a few minutes the moft diftant mufleading to a mufcle, alchough the nerve itfelf is noc af cles of che limbs were extremely weakened. Yet this
I
fected.
wcaknefs was not owing to che want of circulation, for
This principle is found to be greater in fmall chan in
the frog could jump about for more than an hour after
the heart was cut out.
''}[
large, and in young than in old, animals.
"
In the firft of thefe two experiments, we obferved
In the voluntary mufcles thefe effects of contraction
I1
the fuppofed vis infita deftroyed by the opium ; in the
and relaxation of the fiefhy fibres are produced in obe
1
dience to the will, by what may be called the vis nerlatter, the vis nervea ; for it is evident that the limbs
jl,,
vofa, a property that is not to be confounded with the were affected by the fympathy of the brain, and of
the nervous fyftem in general, with the nerves of the
vis' inf fa. As the exiftence of a vis infita different from
ij,,
V
heart.
a vis nervea, was the doctrine taught by Doctor Hal
"
i
ler in his Elem. Phyf. but is at prefent called in que
3, When the nerve of any mufcle is firft divided by a tranfverfe fection, and then burnt with a
! ,
flion by feveral, particularly Doctor Monro, we think
hot iron, or punctured with a needle, the mufcle in
ic neceflary co give a few objections, as ftated in his
which it terminaces contracts violently, exactly in the
Obfervations on the Nervous Syftem :
:;|
g7
"
The. chief experiment (fays' che Doctor) which fame manner as when the irritation is applied to the
The vis
'ill,
But when the hot iron, or
nervea.
fibres of the mufcle.
feems to have led Dr Haller to this opinion, is the well![||
known one, that the heart and other mufcles, after be
needle, is confined to the nerve, Dr Haller himfelf
ing detached from the brain, continue to act fponta- muft have admitted, that the vis nervea, and not the
i
neoufly, or by ftimuli may be roufed into action for a vis infita, was excited. But here I would afk two queconfiderable length of time; and when it cannot be al- ftions.
"
Firft, Whether we do not as well underftand how
ledp-ed, fays Dr Haller, that the nervous fluid is by
the vis nervea is exciced when irritation is applied to
the mind, or otherwife, impelled into the mufcle.
"
the mufcle as when it is applied to the trunk of the
That in this inftance, we cannot comprehend by
what power the nervous fluid or energy can be put in nerve, the impelling power of the mind feeming to be
,
wanting in both cafes ?
motion, mufl perhaps be granted : But has Dr Haller equally
"
Secondly, If it appears that irritation applied to
jjjj;
given a becter explanation of the manner in which his
the trunk of a nerve excites the vis nervea, why fhould
vis infita becomes active ?
fuppofed
"
we doubt that it can equally well excite ic when
If it be ar, difficult to point out the caufe of the
ap
-■!
action of the vis infita as that of the action of the vis plied co the fmall and very fenfible branches and terminacious of the nerve in the mufcle ?
inftead of re
nervea, the admiffion of that new power,
"
As, therefore, it appears chac che fuppofed vis
lieving, would add to our perplcxicy.
"
infita is deftroyed or excited by die fame means as the
We fhould chen have admitced, that two caufes of
vis nervea ; nay, that when, by the application of o-'
a different nature were capable of producing exactly
pium to the heart of a frog, after die aorta is cut and
the fame effect ; which is not in general agreeable to
the circulation interrupted, we have deftroyed the vis
the laws of nature.
"
infita, the vis nervea is fo much extinguifned, that the
We fhould find other confequences arife from fuch
of animal cannot act with the diftant mufcles of the
an hypothefis, which tend to weaken the credibility
limb ; and that thefe afterward grow very torpid, or
For inftance, if in a found animal the vis nervea
it.
much of their fuppofed vis infica ; ic feems clearly
lofe
we
will
of
the
contra-tion
the
I'f
mufcles,
alone produces
to follow, chat there is no juft ground for
afk what purpof; the vis infita ferves ? If both operate,
fuppofing
that any other principle produces the contraction of a
it
are we to "fuppofe that the vis nervea, impelled by the
mufcle."
mind or living principle, gives the order, which che
The vis nervofa, or operation of the mind, if we
vis infita executes, and that the nerves are the interN
may fo call it, by which a mufcle is brought into conn.intii ; and fo admit two wife agents employed in
action ? But inftead of fpecnlatraction, is not inherent in the mufcle like che vis inj
every the moft fimple
fta ; neither. is it perpetual, like this latter property.
tinf farther, let us learn die effect of experiments, and
continued
or
violent
for
After
exercife,
long
example,
endeavour from thefe to draw plain conclufions.
L
the.

of the

this

be confidered

as

.

•

jjj
(

jjij.

"

!

,

,

'|j;

'
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voluntary mufcles become painful, and at length in and that a communication of phlogifton to the blood Of the
capable of further action ; whereas the heart and other is a neceflary effect of fuch action.
ments,
We know that the mufcular fibre is fhortened, and
involuntary mufcles, the motions of which depend foleon
the
vis
how
but
continue
aftion
;
ly
infita,
through life in a conftant that the mufcle itfelf fwells when in
de
ftate of action, without any inconvenience or wafte of thefe
phenomena are produced, we are unable to
this inherent principle.
termine. We likewife know that the nerves are effen
The action of the vis nervofa on the
voluntary muf tial to mufcular motion ; for upon dividing or making
cles, conftitutes what is called mufcular motion ; a fub
a
ligature round the nerve leading to a mufcle, the lat
ject that has given rife to a variety of hypothefes, many ter becomes incapable of motion. A ligature made on
of them ingenious, but none of them
the artery of a mufcle produces a fimilar effect ; a proof
fatisfactory.
Borelli and fome others have undertaken to explain this, that a
regular fupply of blood is alfo equally ne
the caufe of contraction, by fuppofing that every muf
ceflary to mufcular motion. The caufe of palfy is
cular fibre forms as it were a chain of very minute blad
ufually not to be fought for in the mufcle affected, but
ders, while the nerves which are diftributed through in the nerve leading to that mufcle, or in that part of
the mufcle, bring with them a fupply of animal fpirits,
the brain of fpinal marrow from which the nerve de
which at our will fill thefe bladders, and by increafing rives its origin.
their diameter in width, fhorten them, and of courfe
the whole fibre.
Of the particular Mufcles.
Borelli fuppofes thefe bladders to be of a rhomboidal
As the enumeration and defcription of the particular
fhape ; Bernouilli on the other hand contends that they
are oval.
Our countryman, Cowper, fancied he had
mufcles muft be dry and unentertaining to the genera
filled them with mercury ; the caufe of this miftake lity of readers, yet cannot be altogether omitted in a
was
probably owing to the mercury's infinuating itfelf work of this nature, it appeared eligible to throw this
into fome of the lymphatic veflels. The late ingenious part of the fubject into the form of a table ; in which
Mr Elliot undertook to account for the phenomena of the name, origin, infertion, and principal ufe of each
mufcular motion on principles very different from thofe mufcle, will be found defcribed in few words, and ocjuft now mentioned. He fuppofed that a dephlogifti- cafionally its etymology when it is of Greek derivation
cated ftate of the blood is requifite for mufcular action,
or difficult to be underftood.
A TABLE of the

MUSCLES, arranged according

to

their Situation.

B. This table does not include all the mufcles of the
body ; thofe belonging to the eyes, internal ear, inteftinum rectum,
and the male and female organs of generation, being defcribed in other parts of the work.
The reader will be pleafed t»
obferve likewife, that although all the mufcles (a few only
excepted) are in pairs, mention is here made only of the mufcles
of one fide.]

[iV.

Muscles fituated
under the integu
ments of the cra
nium
-

-

-

Name.

i.

Occipito

Infertic

Origin.

Ufe.

frontalis. From the tranfverfe Into the fkin of the To pull the fkin of
the
head
back
eye-brows.
ridge of the os oc

wards, and to raife
the eye-brows and

cipitis.

fkin

2.

Corrugator fiipercilii.

From above the join
ing of the os fron
tis, os nafi, and os
maxillare.

of the fore
head.
Into the inner part To draw the eye
of
the occipitobrows towards each
frontalis.

other,

and

to

wrin

kle the forehead.

of the

eye-lids

•_

i.

-

Orbicularis
brarum.

palpe

From around the

edge

ofthe orbit.

Into the

cefs

nafal pro- To fhut the eye.
of
the
os

maxillare.
2.

Levator

palpebrae

fuperioris.
of the

external

ear

-

i.

2.

Attolens auriculam.

From the bottom of Into the cartilage of To
open the eye.
the upper eye-lid.
the orbit, near the
optic foramen.
From the tendon of Into the upper part To raife the
of the ear.
the occipito frontalis near the os

ear.

temporis.

Anterior auriculae. From

near

the back Into an eminence be- To raife this emi
hind the helix.
nence, and to pull
it forwards.

part ofthe zygoma.

3- Re-

&c.

A"
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Name.

Origin.

(s) au

Ufe.

Infertion.

and Into the convex part To ftretch the conback part of the
of the concha.
cha, and pull the
root of the maftoid
ear backwards.

From the

outer

procefs.
Muscles of the car
tilages of the ear

From the outer and Into the

Tragicus.

i.

middle part of the
concha, near the

deprefs the concha, and pull tiie
point of the tragus

part To

a little outwards.
tragus.
From the root of the Into the upper part To dilate the mouth
of the anti-tragus.
ofthe concha.
inner part of the

Anti-tragicus.

2.

upper
of the tragus.

helix.
3. Tranfverfus-auriculas.

4. Helicis

major.

5. Helicis minor.

-of the

nofe,

Compreffor (t)

1.

naris.

of the
mouth and lips,

-

1.

Levator labii

rioris, alseque

fupenafi.

part To ftretch the concha
and
and fcapha,
likewife to pull the
parts it is connect
ed with towards
each other.
From the upper, ante Into the cartilage of To deprefs the upper
the helix, a litcle
part of the helix.
rior, and acute part
of the helix.
above the tragus.
From the lower and Into the helix, near To contract the fif
fore part of the he
fure.
the fiffure in its
lix.
cartilage.
From the outer part Into the nafal pro Toftraighten the nof
of the root of the
cefs of the os max
trils, and likewife
ala nafi.
to
illare, and anterior
corrugate the
fkin of the nofe.
extremity of the os
nafi.
From the upper part Inco the

of the concha.

inner
of the helix.

From the outer part Into die upper lip and To draw the upper lip
and fkin ofthe nofe
of the orbitar proala of the nofe.
cefs of the os max
upwards and out
wards.
illare, and from the
nafal
procefs of
that bone, where
it joins the os fron

tis.
Levator anguli oris. From the os maxil Into the orbicularis To raife the corner of
oris at the angle of
the mouth
lare fuperius, be
the mouth.
tween the orbitar
foramen and the
firft dens molares.
Into the angle of the To raife the angle of
3. Zygomaticus ma From the os malse
near
the zygomamouth.
the mouth,
and
jor.
tic future.
make the cheek
prominent, as in

2.

laughing.
4.

Zygomaticus

mi

nor.

5.

Buccinator.

above Into che angle of the To raife the angle of
of the
the mouth oblique
mouth.
ly outwards.
From the alveoli of Inco the angle of the To contract che mouth
mouth.
and draw the angle
the dentes molares
of it outwards and
in the upper and

Immediately
the origin
zyg. major.

lower

6.

DeprcfTor labii faalasque
perioris,
nafi.

backwards.

jaws.

maxill. Into the root of the To draw the ala nafi
ala nafi and upper
and upper lip down
fnper. immediately
above the gums of
wards.
lip.
the dentes incifores.

From

the

os

4U
The inferior one is fometimes wanting.
are three fmall (lender mufcles.
The nofe is affected by fibres of the occipito frontalis, and by feveral mufcles of the '"ace
the comprc fibre?, Is the only one that is proper co it.

(s)
(t)

7.

DeprcfTor

Thefe

;

but this

pair,

N

A
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Infertion.
the angle of

Origin

fide of the Into
mouth.
chin from the loweredge ofthe max
illa inferior.
labii in- From the lower and Into the under
anterior
part of
the maxilla infe-

DeprcfTor anguli

7.

O

At the

VJe
the To draw the corner
of the mouth down

wards.

lip.

To draw the under

lip downwards and

fomewhat outwards

and To raife the under
Levator labii infe- From near the
gums Into the under lip
of the incifores and
fkin of the chin.
lip and fkin of the
chin.
caninus of the max
illa inferior.

Orbicularis

io.

ris

(u).

Muscles ofthe low
er

jaw,

I.

To fliut the mouth by
conftraining the lips.

O-

From part of the

Temporalis.

and

bregmatis
frontis

;

os

fquamous

part of the

Into the coronoid pro To move the lower
cefs of the lower
jaw upwards.

os

_

jaw.

os tem-

; back part of
the os malas, and
die temporal pr®cefs of the os fphe

poris

2.

Maffeter

noides (v)
From the malar pro Into the bafis of the To raife and
likewife
cefs of the os max
coronoid
procefs,
to move the jaw a
and
the
low
and that part of the
illare,
little forwards and
er
edges of the os
jaw which fupports
backwards.
that and the con
malas, and of the

(w).

Pterygoideus

in

tennis.

zygomatic procefs
of the os temporis.

dyloid procefs.

From the inner furface Into the lower
jaw on To raife the lower j aw
of the outerwing of
its inner fide and
and draw it a little
the pterygoid pro
near its
to one fide.
angle.

cefs of the os fphe
noides, and from
the procefs of the
os palati that helps
to

Pterygoideus

ex-

tenuis.

form the ptery

goid fofla

From the external ala Into the fore part of To

0f

the

pterygoid

procefs, a fmall part
of the adjacent os
maxillare, and a
ridge in the tem
poral procefs of the
os
.

fituated at
the fore part of the
neck.

i.LatiffimuscolIi(Y).

fphenoides.

From

the

the condyloid pro
cefs of the lower
jaw, and likewife
of the capfular li

gament.

move the jaw for
wards and to the
oppofite fide (x) ;
and at the fame time
to prevent the liga
ment of the joint
from being pinch
ed.

cellular Into the fide of the To draw the cheeks
and fkin of the face
chin and integu-

membranecovering

(u) This mufcle' is, in a great meafure, if not wholly, formed by the buccinator, zygomatici, deprelTores,
and other mufcles that move the lips. Its fibres furround the month like a ring.
(v) Some of its fibres likewife have their origin from a ftrong fafcia that covers the mufcle and adheres to
the bone round the whole circumference of its origin. When we remove this covering, we find the mufcle of
femicircular fhape with its fibres, converging and forming a ftrong middle tendon.
"
(v.) So called from its ufe in chewing, its derivation being from //«•>•< mo/*,*;, manduco, to eat/'
the
both
is
When
when
the
mufcle
acts
This
act,
jaw brought horizontally forwards.
fingly.
happens
(x)
(y) This broad and thin mufcular expanfion, which is fituated immediately under the common integuments,
Galen gave it the name of -nrxa-ruoy** y.vuSa ( P latyfma-::,j oide s ) ; the
is by Window named mufculus cutanea s.
which is from «A«TWf.5t; dUatatio, and ^?, mufculus, and s/cToc, fonua*

a

ctymoloTyuf

Ofthe
Mufelei,
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Name.

O

M

Origin,
the pectoral, del
toid, and trapezius

Y.
Infertion.

ments

ofthe cheek.

mufcles.

2.

Muscles fituated be
tween
the trunk
and the os hyoides.

Maftoideus

(z).

i.Omo-hyoideus(A).

From the upper

Ofthe

Ufe.

and
downw ards ;
when the mouth is
fhut, to draw all that
part of the fkin to
which it is connect
ed below the lower

jaw upwards.
part Into the maftoid pro

of the fternum, and
from the upper and
fore part of the
clavicle.

cefs, and

far
the lambas

back as
doidal future.

To

move

one

the head

fide,

or

to

when

both mufcles act, to
bend it forwards.

From the upper cofta Into the bafis of tire To draw the os
hyoiof the fcapula near
os
des in an oblique di
hyoides.
its niche; from part
rection downwards.
of a ligament that
extends acrofs tliis
niche, and fome
times by a few fi
bres, from the co
racoid procefs.
From the cartilage of Into the bafis of the To draw the os
hyoithe firft rib, the in
os hyoides.
des downwards.
ner and
upper part
of the fternum, and
a fmall
part of the
clavicle.
From part of the ba Into a
rough oblique To raife the thyroid
fis and horn of the
line at the fide of
car
tilage,or deprefs
os hyoides.
the thyroid cartithe os hyoides

2.

Sterno-hyoideus.

3.

Hyo-thyroideus.

4.

Sterno-thyroideus.

5.

Crica-thyroideus.

the Immediately
under To pull the thyroid
the hyo-thyroideus.
down
cartilages ofthe ift
cartilage
and 2d ribs at the
wards.
upper and inner
part of the fternum
the anterior Inco the lower part To pull the cricoid
From
and inferior horn of
part and fide of the
cartilage upwards
cricoid cartilage.
the thyroid carti
and backwards, or
the
lage.
chyroid for
wards and down
wards.

1.

Diagrafticus(B).

From

From

lage.

between

.

-fituated be
tween

the

os

hyoi

des and lower jaw,

a

fofla

at

che Into the lower and To draw the lower jaw

of the maftoid
procefs, and like
wife from the os

root

anterior part of the

downwards.

chin.

hyoides.

2.

Stylo-hyoideus (c).

From the bafis of the Into the fide and fore To draw the os hyoides obliquely uppart of the os hyftyloid procefs.
oides near its bafe.
wards.
4 U 2
3. Mylo-

of its two origins, is by Albinus defcribed as two diftinct mufcles, which he names
and cleido-maftoideus.
(a) This mufcle does not always arife from the coracoid procefs, it feems to have been improperly named
ctraco-hyoides by Douglas and Albinus. Winfiow calls it omo-hyoideus, on account of its general origin from
the fcapula.
(b) From im and ya.sny (bhenter), becaufe it has two fiefhy bellies with a middle tendon. This tendon
panes through the ftylo-hyoideus.
(c) In fome fubjects we meet with another mufcle, which from its having nearly the fame origin, infertion,
and ufe as this, has been named ftylo-hyoideus alter.

(z) This, on
fteruo-'maftoideiis

account

Mufcles

.

ANA
Name.

Mvlo-hyoideus
(D).

4.

(f.) Geno-hyoideus.

O

M

Part II.

Y.

J*rertit;'.
Origin.
the infide of Into the bafis of the To move the os hyoi
des to cither fide,
the lower jaw, beos
hyoides.
forwards or uptween the laft dens
v, ards.
the
molaris and
chin.
From the infide of che Into the bafe of the To move the os hy
oides forwards or
os
chin.
hyoides.

From

ufv/ards.
5.

Genio-gloflus.

From the infide of the Into the

chin.

6.

Hyo-gloffus (f).

From the horn, bafis,
and appendix ofthe
os

7.

Lingualis.

8.

Scylo-gloffus.

the tongue
various direc
tions.
late- To draw the tongue
downwards and in

tongue and To

baits of the
oides
Into che tong

os

ic

rally.

hy-

move

in

wards.

hyoides.

the Into che extremity of To fhorten the tongue
the tongue.
root of die tongue.
and draw it back
wards.
From the ftyloid pro Into the fide of the To move the tongue
backwards and to
tongue from the
cefs, and fometimes
from

Laterally

alfo

from

a

liga

root to near

its

tip.

one

fide.

chat extends
from thence to the
angle of the lower

ment

jaw.
9.

Stylo-pharyngasus.

From the bafis of the Into the

fide of the To raife the thyroid
and pofte
cartilage and pha
rior part of the thy
rynx, and likewife
to dilate the latter.
roid cartilage.
From near the bony Into the
femilunar To dilate and draw
the velum obliquely
part of the Eufta
edgeof the os palati
chian tube,
and
dow7nwards.
and the velum pen
from the fpinous
dulum palati (g).
procefs of the os

pharynx

ftyloid procefs.

10.

Circumflexus-pa-

lati.

fphenoides.
11.

Levator

palati.

membra Into the velum pen
the
dulum palati.
Euftachian
tube,
and the extremity
of the os petrofum.

From

nous

Muscles ficuaced
bout the

faeces,

the

part of

To

the

pull

velum

backwards.

aj.

palato-pharyngaeus.

From the lower and Into the upper and To raife the pharynx
and thyroid carti
anterior part of the
pofterior part of the

cartilaginous excremicy of the Eufta
chian tube (h) ; the

thyroid cartilage.

lage,

or co

velum

backwards
downwards.

tendinous
expanfion of the circum
flexus palati; and
the velum pendu
lum palati near the
bafis and back part
ofthe uvula.

che
uvula
and

pull

and

-

2.

(d)

(e)
(f)
(g)

So named from ics arifing near the dentes molares
From ynum, mentum, the " chin."
<c

the
From Bfp*s, cornu, and y\uo-<ra, lingua,
This mufcle in its courfe forms a round tendon,

(^xo/),

and ics

being

inferced into the

os

Conftrictor

hyoides.

tongue."

which, after croffing over a kind of hook formed by the
of the pterygoid procefs of the fphenoid bone, expands into a tendinous membrrne.
(h) The few fibres that arife from the Euftachian tube are defcribed as a diftinct mufcle by Albinus, under
the name of falpingo pharyngeus. They ferve to dilate the mouth of the tube.
inner

plate

Ofthe
Mufcles.

A

N

T

O

V.

M

Name.
U/l:
Origir..
Infn iltn.
Conftrktor ift] imi From near the bafis Into the velum
pen To' raife the ionguc
tancium.
of the tongue late
dulum pakui, near
ar.ddraw the vclnn
the baiis and fore
towards h (i).
rally.
part of the uvula.
From che end of the Into che extremity of To fhorcen the uvula,
Azygos uvulae.
future thac unites
the uvula.
and bring i: for
the ofla pa; at;.
wards and up wa rds.
,

Muscles ac the back
part of the pharynx i.Conftrictor

pharyngis fuperior.

From

des,
jaw
2.

Conftrictorpharyngis medius (l).

the cuneiform Into

procefs of che oc
cipital bone ; the
pterygoid procefs
of the os fphenoi

die

the

middle

the pharynx
and fcrwaius, and co com-

of To

pharyn:;.

move

upwards

prefs

its upper part.

and from each
near
the laft

dens molares (k).
From the horn and Inco che middle of To draw che os hyoiche proceilas cuncides and pharynx
appendix of the os
formis of die occi
hyoides, and from
upwards, and co

the

ligamenc

thac

unices ic wich the

chyroid cartilage.

bone, about
its middle and be

pital

comprefs

che latter.

fore the great fo
ramen.

g.Conftrictor pharyngis inferior (m).
—a

.-•lor i i

From the cricoid and Into

chyroid cartilages.

che

the

middle

pharynx.

of To comprefs part of
the pharynx.

boat die

c

i.

Crico-arycasnoideus

lateralis.

From che fide of che Into che bafis of die To
cricoid cartilage.
carti
arytenoid

open

che glottir.

oren

the cloctis.

lage laterally.
2.

Crico-arytsenoideus
pofticus.

From the cricoid

car

tilage pofteriorly.

Into the bafis of the To

arytenoid cartilage

pofteriorly.
3.

4.

Arytaenoideus
liquis.

AryttKnoideus
tranfverfus.

ob- From che bafis of one Near che extremity of To draw the pares it
die ocher aryte
of che arytenoid
is connected with
noid cartilage.
towards each other.
cartilages.
From one of che ary- Into che other arycas- To fhut che elottis.
noid cartilage lace
tasnoid
cartilages

lacerally.
S*

Thyreo-arytasnoidcus.

rally.

the pofterior Inco the arytaenoid To draw che aryte
noid cartilage for
and under part of
cartilage.
the thyroid carti
wards.

From

lage.
6.

Arytasno-epiglottideus.

7.

Thyreo-epiglotcideus.

From the upper part Into the fide of the To move the epiglctof the arytenoid
tis outwards.
epiglottis.

cartilage laterally.
thyroid car
tilage.

From the

Into the fide of the To pull the epiglcttis obliquely down
epigloctis.

wards

(n.)
Mufcles

This mufcle, and che palato-pharyngaeus, likev/ife ferve to clofe the paflage inco the fauces, and to
food into the pharynx.
the
rry
others derived from the tongue, have given occa(k) The three orders of fibres here mentioned, with a few the names of
fion to Douglas co defcribe them as four diftinct mufcles, under
cephalo-pharyngaus, mylo-pharyt^
and gloffo-phary ngaus.
g#>:s, ptery-pharyngans,
zndfyndefmc-pharyngxus.
(l) Douglas makes two mufcles of chis, die hyo-pharyngaus
of
(ji ) The crico-pharyngaeus and thyro-pharyngseus Douglas.
When either this or the preceding mufcle acts with its fellow, the epiglottis is drawn directly cowr^

(1)

ca

(n)

wards upon the

glottis.

ANA

---

M

Part IL

Y.

Ofthe
Mufcles.

Muscles at the fore
part of the neck,
clofe to the verte
brae

O

Name.
Rectus

-

ternus

2.

Rectus
ternus

3.

4.

capitis
major.

capitis

Origin.

in

in

minor.

Rectus
teralis.

capitis

la

Longus colli.

Infertion.

We-

head
Into the fore part of To bend the
forwards.
of the
the cuneiform protremities
cefs of the os occi
tranfverfe proceffes
of the five lower
pitis.
moft cervical ver
tebras.
From the
anterior Near the bafis of the To aflift the laft de-

From the anterior

ex

fcribed mufcle.
and upper part of
condyloid procefs
of the os occipitis.
the firft cervical
vertebra.
From
the anterior Into the os occipi- To move the head
one fide.
and upper part of
tis, oppofite to the
the tranfverfe pro
ftylo-maftoid fora
men.
cefs of the firft cer
vical vertebra.
Within the thorax, Into the fecond cer- To pull the neck
one fide (o)
vical vertebra antelaterally from the
bodies of the three
riorly.
uppermoft dorfal
vertebrae ; from the
bafis and fore part
of the tranfverfe
proceffes of the firft
and fecond dorfal
vertebras, and of
the laft cervical ver
tebra ; and laftly,
from the anterior
extremities of the
tranfverfe procefles
of the 6th, 5 th, 4th,
and 3d cervical ver
tebras.

to

f

.

the fore
part of the abdo.

——-—at

'

1.

2.

Obliquus

Obliquus

Into the lineaalba(p), To comprefs and fup
offa pubis (oJ,and
port the vifcera, affifl in evacuating
fpine of the ilium
the fasces andurine,
cartilages.
(R).
draw down the ribs,
and bend the trunk
forwards, or ob
liquely to one fide.
internus. From the fpinous pro Into the cartilages of To aflift the obliquus
all the falfe ribs,
cefs of the three
externus.
linea alba (s), and
lowermoft lumbar

externus.

From the lower

edges

of the eight infe
rior ribs, near their

When both mufcles act, the neck is drawn directly forwards.
The linea alba is that tendinous expanfion which reaches from the cartilago enfiformis to the os pubis.
It is formed by the interlacement of the tendinous fibres of the oblique and tranfverfe mufcles, and on this ac
count fome anatomifts have confidered thefe as three digaftric mufcles.
(q_) A little above the pubis the tendinous fibres of this mufcle feparate from each other, fo as to form an
opening called the ring of the obliquus externus, and commonly, though improperly, the ring of the abdomi
nal mufcles, there being no fuch aperture eicher in the tranfverfalis or obliquus internus. This ring in the male
fubject affords a paflage to the fpermatic veffels, and in the female to the round ligament of the uterus.
(r) From the anterior and upper fpinous procefs of the ilium, this mufcle is ftretched tendinous to the os
pubis, and thus forms what is called by fome Fallopius' sf and by others Poupart's ligament. The blood-vef
fels pafs under it to the thigh.
(s) The tendon formed by the upper part of this mufcle in its way to the linea alba is divided into two lay
The pofterior layer runs under, and the anterior one over, the rectus mufcle.
ers.

(o)
(p)

Part II.

ANA

Ofthe
Mufcles.

Name.

OMY.
Origin.

the back
part of the os fa
crum, the fpine of
the ilium, and back
part of Fallopius's

vertebrae,

3. Tranfverfalis.

Infertion.

fore

part

of

Ufe.
the

pubis.

ligament (t).

From

die cartilages Into the linea alba To
comprefs the ab
of the feven inferi
and cartilago enfidominal vifcera.
or ribs ; the tranf
formis.
verfe proceffes of
the laft dorfal, and
four upper lumbar
vertebrae ; the in
ner
part of Fallo
pius's ligament and
the fpine of the ilium.
4. Rectus abdominis. From the upper edge Into the cartilages of To comprefs the fore
of the pubis and
the 5th, 6th, and
part of the abdo
the fymphyfis pu
7th ribs, and the
men, and to bend
bis.
the trunk forwards.
edge of the carti
5.

Pyramidalis (v).

lago enfiformis( u )

.

From the anterior and Into

upper

part of the

pubis.

the linea alba To aflift the lower
and inner edge of
portion ofthe rectus.
the rectus, com
monly about two
inches above the

pubis.
Muscles at the fore
part of the thorax
-

1.

Pectoralis

Major.

the cartilagi Into the upper and To draw the arm for
ends of the
inner part of the
wards, or oblique
os humeri
5th and 6th ribs ;
(w).
ly forwards.
the fternum, and
anterior pare of the
clavicle.
From the cartilage of Into the under fur To move the clavicle
the firft rib.
face of the cla
forwardsand down
vicle.
wards, and to aflift
From

nous

2.

Subclavius.

3. Pectoralis minor

(x).
4. Serratus

Magnus.

in railing the firft
rib.
From the upper edges Into the coracoid pro
To move the fcapula
of the 3d, 4th, and
cefs of the fcaforwardsand down
5th ribs.
pula.
wards, or to elevate
the ribs.
From the eight fupe- Into the bafis of the To
bring the fcapula
rior ribs.
forwards.
fcapula.

Muscles

(t), From this part it detaches fome fibres which extend dowmwards upon the fpermatic chord, and form
what is defcribed as the cremafter mufcle.
(u) The fibres of the rectus are generally divided by three tendinous interfections. The two upper thirds
of this mufcle paffing between the tendinous layers ofthe obliquus internus, are inclofed as it were in a fheath ;
but at its lower part we find it immediately contiguous to the peritonaeum, the inferior portion of the tendon of
the tranfverfalis paffing over the rectus, and adhering to the anterior layer of che obliquus incernus.
(v) This mufcle is fometimes wanting.
(w) The fibies of this mufcle pafs towards the axilla in a fBlding manner, and wich thofe of the latiflimns
dorfi from the arm-pit.
(x) This and fome other mut'des derive their name of ferrains, from their arifing by a number of tendinous
or
fiefhy digitations, refembling die teech of a faw {fe-ra).
'

Ofthe
Mufcles.
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ANATOMY.

that
°u'c£ Musc?E*forming
co,nthe

..".•"'_,

Name'

Origin.

cur m

thorax,

-

-

Ofthe
Mufcles.

Ufe.

Infertion.
y

'

i.
2.

Diaphragma (v).

w

the tranfverfe Into the upper fide of To move the ribs upthe laft
wards and outwards.
each rib, near its
cervical
and the
tuberofity.
eleven upper dor
fal vertebras.
From the lower edge Into the fuperior
edge To elevate the ribs
of each upper rib.
of each lr\ur rib.

Levatores confta- From

rum,

procefles of

.

3. Intercoftales externi.
4.

Intercoftales
tend (a).

in

5.Sterno-coftales(B). Fromchecartilagoenand lower
and middle part of
the fternum.

fiformis,

at the back
part of the neck
and trunk,
-

-

1.

Trapezius (c),

or

cucullaris.

2.

Rhomboideus

move

the

fcapula.

From the fpinous pro- Into the bafis of the To move the fcapula
ceffes of the three
fcapula.
upwards and back-

lowermoft

3 Latiffunus dorfi.

the
pofterior To
half of the clavicle,
part of the acromion, and the fpine
of the fcapula.

From the middle of Into

the os
occipitis,
and the fpinous procefles of the two
inferior
cervical,
and of all the dor
fal, vertebras (d).

(e).

Into the cartilages of To deprefs the cartithe 2d, 3d, 4th,
lages of the ribs.
5th, and 6th ribs.

cervical,

wards.

and of all the dor
fal vercebras.
From
part of the Into the os humeri, To draw the os huat the inner edge of
meri
downwards
fpine of the os ithe groove for lodand backwards, and
Hum, the fpinous
to roll it upon its
procefles of che os
ging che long head
facrum and lumbar
of che biceps mufcle.
axis.
vercebras, and of fix
or
eighc of the dor
fal

defcripcion ofthe diaphragm, fee Part IV. Sect. IV.
origin, infertion, and ufe of the internal intercoftals, are fimilar to thofe of the external. The
reader, however, will be pleafed to obferve, that the intercoftales extend occupy the fpaces between the ribs
only from the fpine to their cartilages ; from chence to the fternum, there being only a thin membrane, which
is fpread over che intercoftales interni ; and the latter, on the contrary, excend only from che fternum to the
angles of each rib.
The fibres of the external mufcles run obliquely forwards ; thofe of che internal obliquely backwards.
This
difference in the direction of their fibres induced Galen to fuppofe that they were intended for different ufes;
that che excernal intercoftals, for inftance, ferve co elevace, and the internal ones to deprefs che ribs. Fallopius
feems to have been the firft who ventured co difpuce che truth of this doctrine, which has lince been revived
by
Boyle, and more lately ftill by Hamberger, whofe theoretical arguments on this fubject have been clearly refu
of
ted by the experiments
Haller.
(b) Thefe confift of four, and fometimes five diftinct mufcles on each fide. Vefalius, and after him Dou
glas and Albinus, confider them as forming a fingle mufcle, which, on account of its fhape, they name triangu
laris.
Verheyen, Window, and Haller, more properly defcribe them as fb many feparate mufcles, which on
account of their origin and infertion, they name fteruo-coflales.
(c) So named by Riohnus,. from <rp«-T$£«, on account of its quadrilateral fliape. Columbus and others gave it

(y)
(a)

For

a

The

of cucullaris, from ics refemblance to a monk's hood.
The
tendinous fibres of this mufcle, united with thofe of its fellow in the nape of the
(p)
called die Hgamenium colli.
(e) This mufcle confifts of two diftinct portions, which are defcribed as feparate mufcles
the names of" rhomboid, us minor and rhomboideus major.

;\

: name

neck,

form what is

by Albinus, under

A

N

Name.

4. Scrratus inferior

pofticus.

5. Levator

fcapulas.

OMY.

A

Origin.

Ufe

Infertion.

fal vertebras ; alfo
from the four infe
rior falfe ribs near
their cartilages.
From the fpinous pro Intofhe lower edges To draw the ribs out
of the three or four
ceffes of the two
wards, downwards,
lowermoft ribs near
and backwards.
lowermoft dorfal,
and of three of the
their cartilages.
lumbar vertebrae.
From the tranfverfe Into the upper angle To move the fcapula
of the fcapula.
forwards and up
procefles of the four
verte
wards.
brae colli.
From the lower part Into the 2d, 3d, and To expand the tho
of the ligamentum
rax.
4th ribs.
colli, the fpinous
procefs of the low
ermoft cervical ver
tebra, and of the
two fuperior dorfal
vertebras.—
From the fpinous pro Into the tranfverfe To move the head
ceffes of the four
backwards.
proceffes of the two
or
five uppermoft
firft cervical verte
vertebras of the
bras, the upper and
back part of the
back, and of the
lowermoft cervical
maftoid procefs,and
a
vertebra.
ridge on the os

uppermoft

6. Serratus

fuperior

pofticus.

7.

Splenitis (f).

8.

Complexus (g).

occipitis.

9. Trachelo-maftoideus (h).

From the tranfverfe Into the
proceffes of the four
or
five uppermoft
dorfal, and of the
fix lowermoft cer
vical vertebras.

occipitis.

proceffes of the firft
dorfal vertebra, and

To draw the

head

backwards.

tranfverfe Into the maftoid pro

From the

four

os

cefs.

To draw the head
backwards.

five of the

or

lowermoft, cervical
vertebras.
Into the

os

occipitis

Into the

os

occipitis.

To extend the head
and draw it back
wards.
To aflift the rectus

tranfverfe Into the
procefs of the firft
cervical vertebra.

os

occipitis.

To draw

Rectus capitis po
fticus major.

From the

Rectus capitis po
fticus minor.

From the firft verte
bra of the neck.

Obliquus fuperior
capitis.

From the

10.

II.

12.

13.

Obliquus inferior

capitis.

fpinous pro-

cefs of the fecond
cervical vertebra.

major.
the
backwards.

head

From the fpinous pro Into the tranfverfe To draw the face to
wards the fhoulder,
cefs of the fecond
procefs of the firft
cervical vertebra.
and to move the firft
cervical vertebra.

vertebra upon the

fecond.

4X

(f) According to fome writers, this mufcle has gotten
fvomfpleniumfpiiut.
(g) So named on account of its complicated ftricture.
(h) So named from its origin from the neck (Tf«;^»xo/?)

its

name

from its refemblance

14. Sa-

to

the

fpleen j

derive it

and its infertion into the maftoid procefs..

other*

A

N

Part II.

ATOMY.

Name.
14. Sacro-lumbalis

Origin.

fpinous
and

Ufe.

Infertion.

From the back part Into the lower
of the os facrum,
of each rib.
fpine of the ilium,

edge

procefles

roots

of the

To

draw

of ths

the

ribs

downwards, move
body upon its
axis, aflift in erect
ing the trunk, and
the

turn the neck back
of the vertebrae of
wards, or to one
fide.
the loins.
the tranfverfe To ftretch the verte
15. Longiflimus dor- The fame as that of Into
bras of the back,
the facro-lumbalis.
proceffes of the dor
fi(K).
and keep the trunk
fal vertebrae.
erect.
16. Spinalis dorfi.
From the fpinous pro Into the fpinous pro To extend the verte
brae.
cefles of the nine
cefles ofthe upper
moft lumbar and
fuperior dorfal ver
lowermoft
dorfal
tebrae.
vertebrae.
From the tranfverfe Into the fpinous pro Te extend the fpine
1 j. Semi-fpinalis dor
back
fi.
ceffes of the four
obliquely
proceffes ofthe 7th,

tranfverfe

proceffes

8 th, 9 th, and 10th
vertebrae of the
back.

uppermoft

dorfal,

wards.

and lowermoft of
the cervical Verte

bras.
Multifidus

18.

nae

19.

Spi-

(l).

Semi-fpinalis

col

li.

20.

Scalenus

(m).

From the

facrum,
ilium, oblique and
tranfverfe proceffes
os

Into the fpinous pro To extend the back
and draw it back
ceffes of the lum
bar, dorfal, and fix
wards, or to one
of the cervical ver
fide.

of the lumbar ver
tebras.
tebras, tranfverfe
procefles of the dor
fal, and four of the
cervical vertebras.
From the tranfverfe Into the fpinous pro To ftretch the neck
ceffes of the 2d, obliquely backwards.
procefles of the five
or
fix uppermoft
3d, 4th, 5th, and
dorfal vertebras.
6ch cervical ver
tebras.
From the tranfverfe Inco the upper and To move the neck
outer part of the
procefles of the five
forwards, or to one
inferior
cervical
firft andfecond ribs.
fide.

vertebras.
21.

Inter-

(1) Several thin fafciculi of fiefhy fibres arife from the lower ribs, and terminate in the inner fide of this
mufcle. Stcno names them mafculi adfacro lumbalem accefforii. The facro-lumbalis likewife fends offa fiefhy
flip from its upper part, which by Douglas and Albinus is defcribed as a diftinct mufcle, under the name of cervicalis defcendens. Morgagni has very properly confidered it as a part of the facro-lumbalis.
(k) At the upper part of this mufcle a broad thin layer of fiefhy fibres is found croffing, and intimately ad
hering to it. This portion, which is defcribed by Albinus, under the name of tranfverfalis cervicis, may ve
dorfi. It arifes from the tranfverfe proceffes of
ry properly be confidered as an appendage to the longilfimus
the five or fix fuperior dorfal vertebras, and is inferted into the tranfverfe procefles of the fix inferior cervical
vertebras.
By means of this appendage the longiflimus dorfi may ferve to move the neck to one fide, or oblique
backwards.
ly
(l) Anatomifts in general have unneceflarily multiplied the mufcles of the fpine. Albinus has the merit of
having introduced greater fimplicity into this part of myology. Under the name of multifidus fpin a-, he has
flefh intermixed wich tendinous fibres, fituated clofe to the
very properly included thofe portions of mufcular
back part of the fpine, and which are defcribed by Eouglas under the names of tranfverfales colli, dorf,
Cr

lumborum.
(m) The ancients gave it this

name from its refemblance to an irregular
triangle (<nt*hwi;). It confifts of
three fiefhy portions. The anterior one affords a paflage 10 che axillary artery, and between this and the mid
The middle is in part covered by the pofterior
dle portion we find the nerves going to the upper extremities.
and thinned ofthe three.
the
i;
which
longed
portion,

Muftles.
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Of tUs

Name.

Mufcles

Origin.

Infertion.

Of thl

Ufe.

From the upper part Into the under part of To draw the fpinous
of each of the fpi
each of the fpinous
proceffes towards
nous
each other.
procefles of
procefles ofthe verthe fix inferior cer
tebras above.
vical vertebrae.
22. Inter-tranfverfa- From the
upper part Into the under part of To draw the tranfles (o).
of each of the tranf
each of the tranfverfe proceffes toverfe procefles of
verfe proceffes of
wards each other.
the vertebras.
the vertebrae above.
21.

Muscles within the
cavity of the abdo
men, on the ante
rior and
lateral
parts of the fpine,

:.

Inter-fpinalis(N),

Pfoas parvus

(p).

and Into the brim of the To bend the loins for
tranfverfe proceffes
wards.
pelvis, at the junc
of the uppermoft
tion of the os pubis
lumbar
with the ilium.
vertebra,
and fometimes of
the lowermoft dor

From the fides

fal vertebra.

Pfoas magnus.

bend the thigh
os femoris, a To
forwards.
little below the tro
tranfverfe proceffes
of the laft dorfal,
chanter minor.
and all the lumbar
vertebras.
From the inner lip, In common with the To aflift the pfoas
3. Iliacus internus
hollow part, and
pfoas magnus.
magnus.
edge of the os
ilium.
4. Qjiadratus lumbo- From the pofterior Into the tranfverfe To fupport the fpine,
rum
or to draw it to one
(qJ.
procefles of the four
part of the fpine
ofthe ilium.
fide.
uppermoft lumbar
vertebras, the infe
rior edge ofthe laft
rib, and the fide of
the lowermoft dor
fal vertebra.
5. Coccygaeus.
From the pofterior Into the lower part To draw the os coc
and inner edge of
of the os facrum,
cygis forwards and
the fpine of the if
and
almoft
the
inwards (r)
chium.
whole length of the
os
coccygis late
2.

From the bodies and Into the

rally.
on

—i—

the

fcapu

la and upper part

of the

os

humeri,

I

.

2.

Deltoides

(s)

.

Supra-fpinatus.

From

the

clavicle,

proceffus acromion,
and fpine of the
fcapula.
From the bafis, fpine,
and upper cofta of
the fcapula.

int0 the anterior and
To raife the
middle part of the
0s

Into

humeri.

tuberofi- To raife the
the head of
the os humeri.

ty

arm.

a

large

arm.

at

4X2

3. Infra-

(n) In the generality of anatomical books we find chefe mufcles divided into inter-fpinalis cervicis, dorf, and
lumborum, but we do not find any fuch mufcles either in the loins or back.
(o) Thefe mufcles are to be found only in the neck and loins ; which have been defcribed, as the inter-tranfverfales dorf being rather fmall tendons than mufcles.
(p) This and the following pair of mufcles derive their name of pfoas from 4o«, lumbus, on account of their

the anterior part of the loins.
fnape, which is that of an irregular fquare.
Some ofthe fibres of this mufcle are united with thofe of the levator ani, fo that it aflifts in
lower part of the pelvis.
(s) So named from its fuppofed refemblance to the Greek f± reverfed.

fituation

(q,)
(r)

at

So called from its

clofing

the

MufcJ'f

Name.

Origin.

fpine
4. Teres minor
5. Teres

Ufe.

Infertion.

bafe and Into the upper and To roll the os humeri
outwards.
the
middle part of the
of
fcapu

From the

Infra-fpinatns.

3.

la.
tuberoficy.
infra fpi
From the inferior co Into the lower part of To aflift the
natus.
the tuberofity.
fta of the fcapula.
rota
inferior Inco the ridge at the To aflift in the
From the
motion of the
of
the
fide
inner
and
inferior
tory
angle,
arm.
formed for
cofta of the

(t)

major.

fcapu

groove

the long head of
the biceps.
From the bafis, fupe Into the upper part of To roll the arm in
wards.
a fmall tuberofity at
rior and inferior co
the head of the os
fta of the fcapula.
humeri.
From
the coracoid Into the middle and To roll the arm for
wards and upward s.
inner fide of the os
procefs of the fca
humeri.
pula.
la.

6.

Subfcapularis.

,

Muscles

on

the

Coraco-brachialis (u)

os

humeri,

I.

Biceps

flexor cubi

By

two

heads,

one

from the coiacoid
procefs, and the o-

ti.

ther,

or

Into the

tuberofity

at

Tobend the fore-arm.

the upper end of
the radius.

long head,

from the upper and
outer edge of the
glenoid cavity of
the fcapula.
To aflift in bending
2. Brachialis internus. From the os humeri, Into a fmall tuberofity
the fore-arm.
at the fore part of
each
and
at
•below,
the coronoid pro
fide of the tendon
cefs of the ulna.
©f the deltoides.
and To extend the fore
3. Triceps extenfor By three heads: the Into the upper
arm.
the
of
outer
cubiti.
part
firft, from the infe
olecranon.
rior cofta of the
fcapula; the fecond,
from the upper and
outer part ofthe os
humeri ; and the
third, from the
back part of that
bone.
on

arm,

the fore
I.

Supinator longus.

Extenfor

carpi
longus.

ra-

3. Extenfor carpi
dialis brevis.

ra-

2.

dialis

From the outer ridge Into the radius near To aflift in turning
the palm of the
and anterior furface
its ftyloid procefs.
hand upwards.
of the os humeri, a
little above its out
er condyle.
Immediately below
the origin of the
nator longus.

Into the upper part To extend the wrift.
of the metacarpal
bone of the fore

finger.

From the outer and Into the upper part To affift the cxtenfor
of the metacarpal
lower part of the
longus.
bone of the middle
outer
condyle of
the os humeri, and
finger.
the upper part of

the radius.
4. Extenfor digitorum From the outer con- Into the back part of To ext«nd the fingers.
all the bones of the
commnnis.
dyle of the os hu
fore finger.
meri.
5. Extenfor

(t)

(u)

This and the following pair are called teres, from their being of
This mufcle affords a paflage t<; the mufculo-cuwr,eous nerye.

a

long and

round

fliape.

ofrthe

J^±

O

ANA
Ofthe

Name.
Origin.
5. Extenfor minimi From die outer con
digiti.
dyle of the os hu

Mufcles.

meri.

6. Extenfor
naris.

carpi

9. Palmaris

longus.

M

Y.
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h-fertion.

Ofthe

Ufe.

Into the bones of the To extend the J tile
little finger.

finger.

ul- From the outer con Inco the
metacarpal To aflift in extending
bone of the litcle
dyle of the os hu
the wrift.
meri.
finger.
From the outer con Into che outer
7. Anconasus (v).
edge To extend the fore
of the ulna.
dyle of the os hu
aim.
meri.
8. Flexor carpi ulna. From the inner con Into the os
pififorme. To aflift in bending
ris.
dyle of the os hu
the hand.
meri, and anterior
edge of the olecra
non

(w).

From the inner

dyle

of the

con

os

hu

meri.
ro.

Flexor

carpi

ra-

dialis.
Pronator

radii

Into the internal an To bend the hand.
nular ligament, and

aponeurosis palma

From the inner con
dyle of the os hu
meri.
From the

outer con

ulna,

interoffeous

ris (x).
Into the metacarpal To bend the hand.
bone of the fore

finger.

Into the anterior and To roll die hand in
teres.
convex
dyle of the os hu
wards.
edge of the
radius
near
its
meri, and coronoid
middle.
procefs ofthe ulna.
12.
Flexor fublimis From the inner con Into the fecond bone To bend che fecond
of each finger.
perforatus (y).
dyle of the os hu
joint cf the finger.
meri, inner edge of
the coronoid pro
cefs of the ulna,
and upper and an
terior part of the
radius.
13. Supinator radii From the outer con Into the anterior, in To roll the radius
brevis.
outwards.
dyle of the os hu
ner, and upper part
of the radius.
meri, and pofterior
furface and outer
edge of the ulna.
14. Abductor poin From the middle and By two tendons into To ftretch the firft
ds longus.
back part of the
the os trapezium,
bone of the thumb
rr.

ligament,

and

ra

and firft bone
the thumb.

of

outwards.

dius.
Extenfor minor From the back part Into the convex part To extend the fecond
of the fecond bone
of the. ulna, and in
bone of the thumb
pollicis.
of the thumb.
teroffeous ligament
obliquely outwards.
and radius.
16. Extenfor major From the back ©f the Into the third and To ftretch the thumb
laft bone of the
ulna and interoffe
back
pollicis.
obliquely
thumb.
ous ligament.
wards.
From the middle of Into the metacarpal To extend the fore
17. Indicator.
bone of the fore
the ulna.
finger.
15.

finger.

18 Flexor

(v)
(w)
(x )

So called from d.Hm, cubitus.
Between the two origins of this mufcle we find the ulnor-ncrve going to the fore arm.
The aponeurofis palmaris is a tendinous membrane that extends over che palm of the hand.

Some

ana

tomifts have fuppofed it to be a production of che tendon of this mufcle, but without fufficient grounds; for in
fome fubjects we find the palmaris longus inferted wholly into the annular ligament, fo as to be perfectly di
ftinct from this aponeurofis ; and it now and then happens, that no palmaris longus is co be found, whereas chis

expanfion

by

is

never

deficient.

This mufcle is named perforatus, on account ofthe four tendons in which it
thofe of another mufcle, the perforans.

(y)

terminates, being perforated

Jviufcles.

PartIL

ANATOMY.
Name.
18. Flexor

Origin.

profundus

fore

part of the
ulna, and interoffeous ligament.

.perforans.
ig.

Flexor

longus

Vfi*
Mufcles
laft joint
part of To bend the
of the fingers.
bone of

Infertion

From the upper and Into the fore

the laft
each of the

.

,

^

fingers.
joint

.

.

,

From the upper and Into the laft

.

a
of To bend the laft joint
°f tne thumb.

fore part of the
the thumb.
radius.
Pronator radii From the inner and Into the radius, op- To roll the radius in20.
wards,and of courfe
lower part of the
quadratus.
pofite to its origin.
to aflift in the pro
ulna.
nation of the hand.
i. Lumbricales (z). From the tendons of Into the tendons of To bend the firft, and
to extend the two
the perforans.
the extenfor digilaft joints of the
torum communis.

pollicis.

Muscle son thehand,

.

fingers (a).

2.

Abductor

part Into the outer fide of To move the thumb
from the fingers.
the 2d bone of the
of the internal an-

brevis From the fore

pollicis.

nular

ligament,

os

fcaphoides, and one

thumb,

near

its

root.

of the tendons of
abductor lon

the
3.

Opponens pollicis.

4. Flexor brevis

pol-

licis.

5. Abductor

pollicis.

gus

pollicis.

the

os

From the inner and Into the firft bone of To move the thumb
the thumb.
anterior part of the
inwards,and to turn
it upon its axis.
internal annular ligament, and from
From the

fcaphoides.
os trapezoi-

des,

internal

lar

ligament,

annuos

Into the offa fefamoi- To bend the fecond
dea and
fecond
joint of the thumb.

bone of the thumb.

magnum, and os
unciforme.
From the metacarpal Into the bafis of the To move the thumb
bone of the middle
fecond bone of the
towards the fingers.

finger.

thumb.

6. Abductor indices. From the inner fide Into the firft bone of To move the fore finof the firft bone of
the fore finger poger towards the
the
thumb.
thumb, and
fteriorly.
from the os trape
7. Palmaris brevis.

zium.
From the internal an- Into the os pififorme, To contract the
and the fkin covernular ligament, and
of the hand.

aponeurofis palmaing the abductor
minimi digiti.
ris.
8. Abductor minimi From the internal an- Into the fide of the
firft bone of the
nular ligament and
digiti.
little finger.
os pififorme.
9. Flexor parvus mi- From the os uncifor- Into the firft bone of
the little finger.
nimi digiti.
me and internal annular ligament.
10. Abductor meta- From the os uncifor- Into the metacarpal
bone of the little
me and internal ancarpi minimi digiti.
nular ligament.
finger.
11. Interoffei interni. Situated between the Into the roots ofthe
metacarpal bones.
lingers.

To

draw

palm

the little

finger from the reft.
To bend the litde fin-

ger.
To

move that bone
towards the reft.

To extend the finders
and move themto-

wards the

thumb

(B).
12.

Interoffei

from their being fhaped fomewhat like the lumbrictis or earth-worm.
the firft who remarked the two oppofite ufes of this mufcle. Their
extending power is
owing to their connection wich the extenfor communis.
(b) The third interoffeus internus (for there are four of the externi and three of the interni) differs from the
reft in drawing the middle finger from the thumb.

(z) So named
(a) Fallopius

was

12.

Interoffei extend. Sicuaced between the Into the
bones
the back of the

of the To extend the fin
firft
gers; but the
draws the middle
finger inwards, the
fecond draws it ontwards,and the third
draws the ring fin

roots

fingers.

metacarpal
on

Ufe.

Infertion.

Origin.

Name.

Ofthe
Mufcles.
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Part II.

hand.

ger inwards.
at the back
part of the pelvis,
and upper part of
the thigh,

Muscles

-

-

i.

Glutasus
imus.

2.

(c)

max-

Ghitasus medius.

Into the upper part To extend the thigh
and draw it outof the linea afpera

fpine of the
ilium, pofterior facro ifchiatic
liga
ments, os facrum,
and os occygis.
From the fpine and
fuperior furface of

From the

of the

4.

Pyriformis (o).

the outer and To draw the thigh
outwards and a litback part of the
tie backwards, and
great trochanter of
when it is bended,
the os femoris,
to roll it.
Into the upper and To aflift the former.
anterior part of the

From the outer, fur
face of the ilium
and the border of
great trochanter.
its great niche.
anterior Into a cavity at the To roll the
the
From
wards.
root of the trochanpart of the os fa

By

(e).

two

portions,

one

fur

from the outer
face of the fpine
of the ifchium ;
the other from the
tuberofity of the
ifchium and pofte
rior

major.

ter

crum.

5. Gemini

wards.

femoris.

Into

the ilium.

3. Glutasus minimus.

os

Into the fame
as

the

To roll the thigh outwards, and likewife
to confine the ten
don of the obtura

cavity

pyriformis.

tor

internus, when

the latter is in
tion.

the fuperior Into the fame cavity To roll the
wards.
with the former.
half of the inner
border of the fo

From

fe

From

ramen

7.

Quadratus (f)
moris.

ac

facro-ifchiatic

ligament.

6. Obturator internus

thigh out-

thigh

thyroideum.

the tuberofity Into a ridge between To move the
outwards.
the trochanter maof the ifchium.

out-

thigh

and trochanter
minor.

jor
on

the

thigh
r

(<0,

Biceps flexor

cm-

ns.

and To bend the
two heads ; one Into the upper
back part of the nfrom the tuberofity

By

of the

(c)

\(v))

From y**ro;, nates.

h£ ITatr HT na-d

ifchium,

bula

So named from its
d

^S ^^

leg.

(h).

pear-like fliape.

diftinct mufcles
oh.orator internus m„s

by

fome

anatomifts,

hetLen the,e

two

po,

"1 ^^"r^^KW^Cw^r^br™ ca,led/^/r, ^
(g j

i ne muicies

or

uic

jc*

J™"^-'SSIli?£*
(b)

&

-ers

tendons of the

adheres 'the linea afpera,

forms the Mtr
The tendon of this mufcle

,o

ham-Jlnug.

and

glutaei

and other mufcles, and
over the join, of the

fading

Ofthe
Mufcles.

A

N

Name.

Origin.

the other from the
linea afpera near
the infertion of the

Part If,

Y.

ATOM

Infertion.
Infertion.

Ofthe
Mufcles.

Wem

glutasus maximus.
From the tuberofity Into the upper and To bend and draw the
of the ifchium.
inner part of the
leg inwards.
tibia.
3. Semi-membrano- From the tuberofity Into the upper and To bend the leg.
fus (1).
of the ifchium.
back part of the
head of the tibia.
4. Tenfor vaginae fe From the fuperior and Into the inner fide of To ftretch the fafcia.
moris.
fafcia
the
anterior fpinous prolata,
cefs of the ilium.
which covers the
outfide ofthe thigh.
2.

Semitendinofus.

in-

5. Sartorius.

From the fuperior and Into the upper and in- To bend the
anterior fpinous prowards (k).
ner part of the ticefs of the ilium.
bia.

6. Rectus.

tendons ; one Into the upper and To exiend the leg.
from the anterior
fore-part of the pa
and inferior fpi
tella.
nous procefs of the
ilium ; the other
from the pofterior
edge of the coty
loid cavity.
From the fore-part of Into the upper and in- To bend the leg.
the ifchium and puner part of the tibis.
bia.
From the anterior and To the upper and out- To extend the leg
lower part of the
er part of the patella.
great trochanter,
and the outer edge
of the linea afpera.

leg

By two

7. Gracilis.

8.Vaftusexternus(L).

9. Vaftus internus.

From the inner edge Into the upper and To extend the
of the linea afpera,
inner part of the

beginning between
the fore-part of the

leg.

patella.

femoris an<i the
of the leffer
trochanter.
From the outer and Into the upper part of To extend the
die patella.
anterior part of the
leffer trochanter.
os

root

10.

Cruraeus

11.

Pectinalis.

(m).

_

From

leg.

anterior Into the upper and To draw the
thigh infore part of the liof the os puwards, upwards,
or
nea afpera.
and to roll it a little
pectinis, as

the

edge
bis,

it is fometimes call

outwards.

ed.
12.

(1) So named on account of its origin, which is by a broad flat
(k) Spigelius was the firft who gave this the name of fartorius,
the

legs.

tendon three inches long.
or the
taylor's mufcle, from its ufe

Abductor

incrofling

(l) Thevaftus externus, vaftus internus, and crurasus, are fo intimately connected with each other, that
fome anatomifts have been induced to confider them as a triceps, or fingle mufcle with three heads.
two fmall mufcles, to which Albinus has
given the name
(m) Under the crurasus we fometimes meetofwith
the patella, and prevent the capfular ligament from
of fub-crurai.
They terminate on each fide
being
pinched. When they are wanting, which is very often the cafe, fome of the fibres of the crurasus arc found
adhering to the capfula.

*9

Part II.

ANATOMY.

Of the
Mufcles. ]

Ufe.

Name.
Origin.
Infertion.
12. Abductor longus From the upper and Near the middle and"
femoris (n).
fore part of the os
back part of the li

pubis.

nea

afpera.

13. Abductor brevis From the fore part of Into the inner and To draw the thigh
femoris.
the ramus of the 03
upper part of the
inwards, upwards,
linea afpera.
and to roll it a little
pubis.
outwards.
14. Abductor mag From the lower and Into the whole length
nus femoris.
of the linea afpera.
fore part of the ra
mus of the os pu
bis.
15. Obturator exter From part of the ob Into the os femoris To move the thigh
outwards in an ob
nus.
of
root
turator
near the
ligament,
the great trochan
and the inner half
lique direction, and
likewife to bend
of the circumfe
ter.
and draw it in
rence of the fora
men

Muscles

on

theleg,

1.

Gaftrocnemius
externus.

2.

Gaftrocnemius
internus.

3. Plantaris

4.

two

wards.

By a great round ten
don, common to

To extend the foot.

this and the follow
mufcle.

ing

a
one By
two heads;
large tendon To extend the foot.
from the back part
(the tendo achillis)
common to this and
of the head of the
the former mufcle,
fibula, the other
into the lower and
from the upper and
back part of the os
back part of the
calcis.
tibia.
From the upper and Into the infide of the To aflift in extending
back part of the os
the foot.
pofterior part ofthe
calcis.
outer condyle of the
os femoris.
From the outer con Into the upper and To affift in
bending
inner part of the
the leg and rolling
dyle of the thigh.
tuna,
it inwards.
four
From the upper and By
tendons, To bend the laft joint
inner part of the
which, after paffing
0f the toe.
tibia.
through the perfo
rations in thofe of
the flexor digitorum brevis, are in
ferted into the laft
bone of all the toes
except the great

(p) By

(0^)

Popliteus (r)

5. Flexor
torum

thyroideum.

heads ; one
from the inner condyle,the other from
the outer condyle
of the os femoris.

(p) By

longus digipedis (s)

toe.

6. Flexor
licis

longus pol
pedis.

From the back part, Into the laft bone of To bend
toethe great toe.
and a little below
the head of the fi
bula.

4Y

the

great

7. Tibialis

(n) This and the two following mufcles have been ufually, but improperly, confidered as forming a fingle
mufcle with three heads, and on that account named triceps femoris.
"
the calf of the leg."
(o) Taypoxvx^/*, fura,
fome
anatomifts named fo/e us, on account of its being fliaped like the fole-fifh.
This
mufcle
is
by
(p)
from its being fuppofed to furnifh the aponeurofis that
(qJ This mufcle has gotten the name of plantaris,
covers the fole of the foot ; but it does not in the leaft contribute to the formation of that tendinous cxpanfion.
at the ham (poples).
(r) So called on account of its fituation
about the middle of the foot, unites with a flefhy mafs, which,
This
mufcle,
(s)
defcribed by Sylvius, is ufually called maffa carnea Jacobi Sylvii.

from its

having

firft been

A
7.

N

Name.
Tibialis pofticus.

S. Peroneus lonsus.

9. Peroneus brevis.

Extenfor

longus
digitorum pedis.

10.

n.

Peroneus tertius.

1 2.

Tibialis amicus.

13. Extenfor

proprius
pollicis pedis.

Muscles on the foot,

1.

Extenfor brevis di

gitorum pedis.

T

O

*art II.

Y.

M

Ufe.

Infertion.

Origin.

the foot
From the back part Into the inner and To move
wards.
of the
and outer edge of
part
upper
os naviculare and
the tibia, and likefide of the os cu
wife from the in
neiforme medium.
teroffeous ligament
and adjacent part
of the fibula.
From the outer fide Into the
bone of
ofthe head of the
toe.
tibia, and alfo from
the upper, anterior,
and outer part of
the perone or fibu
la, to which it ad
heres for a confi
derable way down.
From the outer and Into the
fore -part of the fi
bone of

metatarfal To move the foot
the great
wards.

©ut-

metatarfal To aflift the laft defcribed mufcle.
the little

bula.
toe.
From the upper, out By four tendons into
the firft joint of the
er, and fore part
of the tibia, inter
fmaller toes.
offeous
ligament,
and inner edge of
the fibula.
From the fore-part Into the metatarfal
of the lower half
bone of the little
of the fibula, and
toe.
from the interof
feous ligament.
From the upper and Into the os cuniefore part of the ti
forme internum.
bia.
From the upper and Into the convex furfore part of the ti
face of the bones of
bia.
the great toe.
From the upper and By four tendons ; one
anterior part of the
of which joins the
os calcis.
tendon of the ex
ternus

in-

To extend the

toes.

To bend the foot.

To bend the foot.

To extend the great
toe.

To extend the

toes.

longus polli

and the other
three die tendons
of the extenfor di

cis,

2.

Flexor brevis
torum

digi

pedis.

From the lower part
of the os calcis.

gitorum longus.
By four tendons,
which, after affording a paflage
to

To bend the fecond
joint of the toes.

thofe of the flex

longus, are in
ferted into the fe
cond phalanx of
each of the fmall
or

toes

From the inner and Into the firft joint of To move the great
toe from the other
the great toe.
lower part of the
pedis.
toes.
os calcis.
Abductor minimi" From the outer tuber Into the outer fide To draw the little toe
of the firft joint of
outwards.
cle of the os calcis,
digiti.
the little toe.
the root ofthe me
tatarfal bone of the
little toe, and alfo
from the aponeuro

3. Abductor

pollicis

fis

plantaris.

5..

Lumbricales

Ofthe
Mufcleg.
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Name
5. Lumbricales

Mufcles.

O

M

Origin.

.

pedis.

Y.
Uff.

Infertion.

From the tendons of Into the tendinous To draw the toes inthe flexor longus
wards.
expanfion at the
upper part of the

digitorum pedis.

toes.

6. Flexor brevis pol
licis pedis.

From the inferior and
anterior part of the
os calcis, and alfo
from the inferior
part of the os cu-

By

tendons into To bend the firft joint
firft joint of
of the great toe.

two

the

the great

toe.

neiformeexternum.

f. Adductor pollicis

near the roots Into the outer os fe- To draw the
great toe
of the metatarfal
nearer to the reft,
famoideum, or firft
bones of the 2d,
and alfo to bend it.
joint, pf the great
toe.
3d, and 4th toes.
8. TrantVerfales pe- From the outer and Into the inner os fe- To contract the foot.
dis.
under part of the
famoideum, and an
anterior end of the
terior end of the
metatarfal bone of
mecacarfal bone of
the little toe.
the great toe.
9. Flexor brevis mi From the bafis of the Into the firft joint of To bend the little toe.
nimi digiti pedis.
metatarfal bone of
the little toe.
the little toe.
10.
Interoffei pedis Situated between the
interni ( t )
metatarfal bones.

From

pedis.

.

exter-

ni

(u).

EXPLANATION

of

PLATES

Plate XXIII.
Fig.

1.

The Muscles

immediately under the

com

tegumencs on the ancerior part of the body are
reprefenced on the right fide ; and on the left fide the
Muscles are feen which come in view when the ex
terior ones are taken away.
A, The frontal mufcle. B, The tendinous aponeu
rofis which joins it to the occipital ; hence boch named
mon

occipito-frontalis. C, Attolens aurem. D, The ear.
F F, Orbicularis palpebrarum.
E, Anterior auris.
G, Levator labii fuperioris alasque nafi. H, Levacor
anguli oris. I, Zygomaticus minor. K, Zygomaticus
major. L, Mafleter. M, Orbicularis oris. N, Depreflbr labii inferioris. O, Depreflbr anguli oris.
P, Buccinator. QQ,, Platyfma myoides. RR, Sterno-cleido-maftoidasus. S, Part of the trapezius. T,
Part of the fcaleni.
—

biceps),

and

XXIV.

i, The tendons of the thumb, k, Abductor pollicis.
1, Flexor pollicis longus. m m, The tendons' of the
flexor fublimis perforatus, profundus perforans, an<$
lumbricales.
The fheaths are entire in the right hand,
—

in the left

fhow the tendons of the flexor
the fublimis.
Muscles not referred to
in the left fuperior extre
mity. n, Pectoralis minor, feu ferratus anticus minor.
o, The two heads of (x x) the biceps,
p, Coracobrachialis. q q, The long head of che triceps extenfor
cubici. r r, Teres major, ff, Subfcapularis. 1 1, Extenfores radiales.
u, Supinator brevis.
v, The cut
extremity of the pronator teres, w, Flexor fubli
mis perforatus.
x, Part of the flexor profundus.
z, Part of the flexor polli
,y, Flexor pollicis longus.
cis brevis.
4, Abductor minimi digiti.
5, The four
lumbricales.
Trunk.
6, Serrated extremities of the ferratus
anticus major.
7 7, Obliquus excernus abdominis.
8 8, The linea alba. ,9, The umbilicus.
10, Pyramidalis. 11 11, The fpermatic cord. On the left
fide it is covered by the cremafter.
12 12, Rectus
abdominis.
In13, Obliquus internus.
14 14, &c.
tercoftal mufcles.
Inferior Extremities.
aa, The gracilis, bb,
c
Parts of the triceps,
d d, Pfoas mag
c, Peetialis.
e
nus.
e, Iliacus internus. /, Part of the glutasus
medius. g, Part of the glutasus minimus, h, Cut
extremity of the rectus cruris. / /', Vaftus externib.,
k, Tendon of che rectus cruris. / /, Vaftus internus.
*
Sartorius
4 Y 2
—

cut

open

to

profundus perforating

—

—

—

Superior Extremity.
U, Deltoides. V, Pecto
ralis major. W, Part of the latiflimus dorfi. XX, Bi
Y Y, Part of the brachialis exter
ceps flexor cubiti.
nus.
Z Z, The beginning of the tendinous aponeu
which is fpread over the muf
the
rofis

(from

XXIII.

a a, Its ftrong cendon inferted
cles of the fore-arm.
b b, Part of the bra
into che tubercle of the radius,
chialis internus.
d, Flexor
c, Pronator radii teres,
flexor carpi ulharis.
of
the
Part
radialis.
e,
carpi
f, Palmaris longus. g, Aponeurofis palmaris. 3. Palmaris brevis. 1, Ligament nm carpi annulare. 2 2, Ab
ductor minimi digid.
h, Supinator radii longus.

—

The interoffei interni are three in number ; their ufe is to draw the fmaller toes towards the great toe.
The interoffei externi are four in number; the firft ferves to move the fore-toe towards the great toe:
All the interoffei affift in extending che toes.
die reft move the toes outwards.

(t-)
(u)

Mufcles.

A
*

*

Sartorius mufcle.

*

N

A

1

Fiefhy origin

of the tenfor
membranofus. Its tendinous apo
vaginas
neurofis covers (i) the vaftus externus in the
right fide.
m m, Patella,
n
u, Ligament or tendon from it to the
tibia.
o, Rectus cruris, p, Crurasus.
q q, The
r
tibia,
r, Part of the Gemellus or gaftrocnemius ex
ternus.* fff, Part of the foleus or
gaftrocnemius
internus. t, Tibialis anticus. u, Tibialis
pofticus.
v v, Peronaei mufcles.
w
w, Extenfor longus digitorum pedis,
x
x, Extenfor longus pollicis pedis.
fasmoris

y, Abductor

or

pollicis pedis.

Fig. 2. The Muscles, Glands, &c. ofthe LeftSide
ofthe face and neck, after die common Teguments
and Platyfma myoides have been taken off.
a, The frontal mufcle.
b, Temporalis and tempo
ral artery,
c, Orbicularis palpebrarum,
labii fuperioris alasqui nafi.
e, Levator

d,

Levator

anguli

oris.

f, Zygomaticus. g, deprelfor labii inferioris. h, Depreffor anguli oris,
i, Buccinator, k, Maffeter.
1 1, Parotid gland,
m, Its duct,
n, Sterno-cleidomaftoidasus. o, Part of the trapezius, p, Sternohyoidasus. q, Scerno-thyroidaeus. r, Omo-hyoidasus.
f, Levator fcapulas. 1 1, Scaleni. u, Part of the fplenius.
Fig. 3. The Muscles of the Face and Neck in view
afcer the exterior ones are taken away.
a a,
Corrugator fupercilii. b, Temporalis, c, Ten
don of the levator palpebrae fuperioris.
d, Tendon
ofthe orbicularis palpebrarum,
f, Buc
e, Maffeter.
cinator,
g, Levator anguli oris, h, Deprelfor labii
fuperioris alasque nafi. i, Orbicularis oris, k, Depreffor anguli oris. 1, Mufcles of the os hyoides. m, Ster-

no-cleido-maftoidasus.
Fig. 4. Some of the Muscles of the Os Hyoides
and Submaxillary Gland.
b, Pofterior head
a, Part of the maffeter mufcle.
d d, Sternoe.f the digraftic.
c, Its anterior head,

hyoidasns. e, Omo-hyoidasus.
g, Submaxillary gland in fitu.
,

f, Stylo-hyoidasus.

Fig. S- The Submaxillary Gland and Duct.
a, Mufculus mylo-hyoidasus. b, Hyo-gloffus. c, Sub
maxillary gland extra fitu. d, Its duct.
Plate XXIV.

The Muscles immediately under the com
on the
pofterior part of the body, are
represented in the right fide ; and on the left fide the
Muscles are feen which come in view when the exte
rior ones are taken away.
Fig.

mon

1.

teguments

B, Attollens
orbicularis palpebrarum.
D, Maffeter. E, Pcerygoidasus internus.
Trunk.
Right fide. FFF, Trapezius feu cucul
laris.
GGGG, Latiflimns dorfi. H, Pare of the
Head.

aurem.

—

A

Occipito-frontalis.

A,

Part

C,

of the

—

obliquus

externus

Trunk.

—

ccmplexus.

abdominis.

Left fide.

L,

Levator

I, Splenius. K, Part ofthe
fcapulas. M, Rhomboides.

pofticus inferior. O, Pare of che lon
Part of the facro-lumbalis. Q_, Part
P,
gilfimus
ofthe femi-fpinalis dorfi. R, Pare of the ferratus an-

O

M

Part II.

Y.

internus abdo
tiens major.
S, Part of the obliquus
minis.
Superior Extremity.—Right fide. T,Deltoides
U, Triceps extenfor cnbiti. V, Supinator longus.
and brevior.
radialis

longior
WW, Exjenfores carpi
Y Y, Extenfor digitoX X, Extenfor carpi ulnaris.
rum communis.
Z, Abductor indicis. 123, Extenfores pollicis.
Left fide, a, Supra fpi
Superior Extremity.
Teres minor,
natus.
d, Te
c,
b, Infra-fpinatus.
f f, Exterires major,
e, Triceps extenfor cubiti.
fores carpi radiales. g, Supinator brevis. h, Indica
tor.
i, Abductor minimi
123, Extenfores pollicis.
digiti. k, Interoffei.
Inferior Extremity.
Right fide. 1, Glutasus
—

—

maximus. m, Part of the Glutasus medius.
n, Ten
for vaginae femoris.
o, Gracilis,
p p, Abductor fe
moris magnus.
q, Part of the vaftus internus. r, Semimembranofus.
t, Long head
s, Semitendinofus.
of the biceps flexor cruris, u u, Gaftrocnemius ex
ternus fen gemellus,
w, Soleus
v, Tendo Achillis.
feu gaftrocnemius internus. x x, Peronasus longus and
brevis.
y, Tendons of the flexor longus digicorum
*
pedis ; and under them flexor brevis digitorum pe
dis,
z, Abductor minimi digiti pedis.
Left fide, m, n, 0, />, q,
Inferior Extremity.
r, s, t, v, ww, x x, y, z, Point the fame p^rts as in
the right fide, a, Pyriformis. b b, Gemini, c c, Obtu
rator internus.
d, Quadratus femoris. e, Coccygasus.
f, The fhort head of the biceps flexor cruris, gg, Plan
taris.
h, Poplitasus. i, Flexor longus pollicis pedis.
—

—

Fig.

2.

The Palm of the Left Hand after the com
are removed, to fhow the Muscles

Teguments
the Fingers.

mon

of
a, Tendon of the flexor carpi radialis.
b, Tendon
of the flexor carpi ulnaris. c, Tendons of the flexor

fublimis

perforatus, profundus perforans and lumbri
d, Abductor pollicis. e e, Flexor pollicis lon
f, Flexor pollicis brevis. g, Palmaris brevis.
gus.
h, Abductor minimi digiti. i, Ligamentum carpiannulare. k, A probe put under the tendons ofthe flexor
digitorum fublimis ; which are perforated by 1, the

cales.

flexor digitorum profundus,
n, Abductor pollicis.

m m m

m, Lumbricales.

Fig. 3 A Fore-view of the foot and Tendons of the
Flexores Digitorum.
a, Cut extremity of the tendo Achillis.
b, Upper
part of the aflragalus.
c, Os calcis.
d, Tendon of
the tibialis anticus.
c, Tendon of the extenfor polli
cis longus. f, Tendon of the peronasus brevis. g, Ten
dons of the flexor digitorum longus, with the nonus
h h, The whole of the flexor
Vefalii.
digitorum
brevis.
Fig. 4. Muscles of the Anus.
a a, An out line of the
buttocks, and upper part of
the thighs, b, The teftes contained in the fcrotura.
c c,
Sphincter ani. d, Anus, e, Levator ani. f f, Erector penis,
g g, Accelerator urinae.
h, Corpus cavernofhm urethras.
Fig. 5. Muscles cf die Penis.

N N, Serracus

dorfi.

b, d, e e, f f h, point the fame as in fig.
Sphincter ani. g g, Tranfverfalis penis.

a

:,

a,

,
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Part III. Of

the

ABDOMEN,

lower

extends from the
or the
hollow,
ufually called the pit of the ftomach, and more pro
perly fcrobiculus cordis, to the lower part of the
trunk.
It is diftinguifhed into three divifions called regions ,•
of thefe the upper one, which is called the epigaftric
regron, begins immediately under the fternum, and ex
tends to within two fingers breadth of the navel, where
the middle or umbilical region begins, and reaches to
the fame diftance below the navel. The third, which
is called the hypogaftric, includes the reft of the abdo
men, as far as the os pubis.
Each of thefe regions is fubdivided into three others ;
two of which
compofe the fides, and the other che
middle part of each region.
The middle part of the upper region is called epigaftrium, and its two fides hypochondria. The middle
part of the next region is the umbilical region, proper
ly fo called, and its two fides are the flanks, or iliac
regions. Laftfy, the middle part of the lower region
retains the name of hypogaftrium, and its fides are
called inguina or groins.
The back part of the abdo
men bears the name of lumbar region.
Thefe are the divifions of the lower belly, which
are neceflary to be held in remembrance, as chey frequencly occur in furgical and anatomical writing. We
will now proceed co examine the concerns ofthe abdo
men ; and afcer
having poinced out the names and ar
rangement of the feveral vifcera contained in it, de
fcribe each of them feparately.
After having removed the fkin, adipofe membrane,
and abdominal mufcles, we difcover the peritonaeum or
membrane that envelopes all the vifcera of the lower
belly. This being opened, the firft part that prefents
icfelfis the omentum or cawl, floacing on che furface
of che inteftines, which are likewife feen every where
loofe and moift, and making a- great number of cir
cumvolutions through the whole cavity of the abdo
The ftomach is placed in the epigaftrium, and
men.
The liver fills die
under the ftomach is the pancreas.
rioht hypochondrium, and the fpleen is fituaced in che
The kidneys are feen about the middle of che
lefc.
lumbar region, and the urinary bladder and parts of
lower divifion of the
are feaced in the

abdomen,
belly,
THE
lower extremity of the fternum,
or

generation
belly.

Of the

Sect. I.

The

periconasum

is

a

Peritonaeum.

it as be
diftinct membranous laminas ;
What
but their dcfci'y>tion feems to be erroneous.
perhaps appeared to be a fecond lamina, being found
to be fimply a cellular coat, which fends off produc
tions to the blood-veffels paffing out of die abdominal
The aorta and vena cava likewife derive a

writers, particularly Window, have defcribed

ing compofed

cavity.

of

two

LOWER BELLY.

from the fame membrane, which feems to be
of
the cellular membrane we have already de
part

covering
a

fcribed.
The peritonaeum, by its productions and reduplica
tions, envelopes the greateft part of die abdominal
vifcera. It is foft, and capable of confiderable extenfion ; and is kept fmootit and moift by a vapour,
which is conftantly exhaling from ics inner furface,
and is returned again into the circulation by the ab
forbents.
This moiflure not only contributes to the foftnefs
of the peritonaeum, but prevents the attrition, and other ill effects which would otherwife probably be occafioned, by the motion of the vifcera upon each oiher.
When this fluid is fupplied in too great a quantity,
or die abforbents become
incapable of carrying it off,
jt accumulaces, and conftitutes an -afcites or dropfy of
the belly ; and when by any means the exhalation is
difcontinued, the peritonaeum thickens, becomes difeafed, and the vifcera arc fometimes found adhering to
each other.
The peritonasum is not a very vafcular membrane.
In a found ftate it feems to be endued with little or no
feeling, and the nerves that pafs through it appear to
belong to the abdominal mufcles.
-

Sect. II.

Ofthe

Omentum.

The omentum, epiploon, or cawl, is a double mem
brane, produced from the peritonaeum. It is inter
larded with fat, and adheres to the ftomach, fpleen,
duodenum, and colon ; from thence hanging down
loofe and floating on the furface of the inteftines. Ics
fize is different in different fubjects.
In fome ic de
fcends as low as che pelvis, and ic is commonly longer
at che left fide than the
right.
This part, the fituation of which we have juft now
defcribed, was the only one known to the ancients un
der die name of epiploon ; but ac prefent we diftinguifh
three omenta, viz. omentum magnum eclico gaftricum,
omentum parvum hepatico paftricum, and omentum coall agree in being formed of two
licum.
very
delicate laminas, feparated by a thin layer of cellular

They

membrane.
The omentum magnum colico gaftricum, of which
we have already fpoken, derives ics arteries from the
fplenic and hepatic. Ics veins terminate in the vena
portas. Its nerves, which are very few, come, from the

ftrong fimple membrane, by fplenic

which all che vifcera of che abdomen are furrounded,
and in fome meafure fupported.
Many anacomical

or

and

hepatic plexus.

The omentum parvum hepatico
gaftricum, abounds
lefs with fat than the great epiploon. It
begins at the
upper part of che duodenum, excends along die leffer
curvature of the ftomach as far as the
ccfophagus, and
termi: ,ues about the neck of the gall-bladder, and be
hind the lefc ligament of che liver, fo that it covers
the- leffer lobe; near the banning of which we
may
obferve a fmall opening, iiri: defcribed

through

which the whole

by Window,

pouch

may

eafily

be diflended

50
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ed with air (x).
The veflels of the omentum
parvum
axe derived
chiefly from the coronary ftomachic arteries
•
and veins.
The omentum colicum begins at the fore
part of the
ccecum and
right fide of the colon. It appears as a
hollow conical appendage to thefe
inteftines, and ufu
ally terminates at the back of the omentum magnum.
It feems to be
noching more than a membranous coat
of the ccecum and
colon, af Turning -a conical fhape
when diftended with air.
The ufes of the omentum are not
yet fatisfactorily
determined. Perhaps by its foftnefs and loofenefs it
may ferve to prevent thofe adhefions of the abdominal
vifcera, which have been found to cake place when the
fat of the omentum has been much wafted. Some au
thors have fuppofed, that it aflifts in the preparation
of bile ; but this idea is founded merely on
conjecture.

O
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Y.
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of the
The arteries of the ftomach called the gaftric arteAbdomen.
ries are principally derived from the casliac ; fome of
its veins pafs to the fplenic, and others to the vena
portas ; and its nerves are chiefly from the eighth pair
or

par vagum.
The account given of the tunics of the ftomach
may he applied to the whole alimentary canal ; for
both the oefophagus and inteftines are, like this vifcus,
compofed of four coats.
Before we defcribe the courfe of the aliment and
the ufes of the ftomach, it will be neceflary to fpeak
of other parts which affift in the procefs of digeftion.
Sect

.

IV.

Of

the

Oefophagus.

a membranous and muffrom the bottom of the mouth
to the upper orifice of the ftomach.
Its upper part
where the aliment is received is fliaped fomewhat like
a funnel, and is called the pharynx.
From hence it runs down clofe to the bodies of the
vercebras as far as the diaphragm, in which there is
an
opening through which it paffes, and then termi
nates in the ftomach about the eleventh or twelfth ver
tebra ofthe back.
The oefophagus is plentifully fupplied with arteries
from the external carotid, bronchial, and fuperior intercoftal arteries ; its veins empty themfelves into the
vena azygos, internal jugular, and mammary veins,

The

cular

oefophagus

or

gullet is

92

canal, extending

—

Sect. III.

Ofthe

Stomach.

The ftomach is a membranous and mufcular
bag,
fliape not unlike a bagpipe, lying acrofs the upper
part of the abdomen, and inclining rather more to the
left than the right fide.
It has two orifices, one of which receives the end
of the oefophagus, and is called the cardia, and fome
times the left and upper orifice ofthe ftomach ; though
its ficuation is not much higher than the ocher, which
is ftyled the right and inferior orifice, and more com
monly the pylorus; both thefe openings are more ele
vated than the body of the ftomach.
The aliment pafles down the oefophagus into the
ftomach through the cardia, and after having under
gone the neceflary digeftion, pafles out at the pylorus
where the inteftinal canal commences.
The ftomach is compofed of four tunics or coats,
which are fo intimately connected togecher that it re
quires no litcle dexterity in the anatomift to demonftrate them. The exterior one is membranous, being
derived from the peritonasum. The fecond is a muf
cular tunic, compofed of fiefhy fibres which are in the
greateft number about the two orifices. The third is
called the nervous coat, and within this is the villous
or velvet-like coat which
compotes the infide of the
ftomach.
The two laft coats being more excenfive than the
two firft, form the folds, which are obferved every
where in the cavity of this vifcus, and more parcicularly about the pylorus ; where they feem to impede
the too hafty exclufion of the aliment, making a con
fiderable plait, called valvula pylori.
The inner coat is conftantly moiftened by a mucus,
which approaches to the nature of the faliva, and is
called the gaftric juice ; this liquor has been fuppofed
to be fecreted by cercain minute glands (y) feated in
the nervous tunic, whofe excretory ducts open on the
fjrface of the villous coat.
in

—

—

&c.

Its

nerves are

derived

chiefly

We likewife meet with

from the eighth pair.
in the oefophagus,

a mucus

which every where lubricates its inner furface, and
This mucus feems to be
to aflift in deglutition.
fecreted by very minuce glands, like the mucus in other
parts ofthe alimencary canal.
tends

—

Sect. V.

Of

the

Inteftines.

The inteftines form a canal, which is ufually fix
This
times longer than the body to which it belongs.
canal extends from the pylorus, or inferior orifice of

the

ftomach,

It will be

to

the

anus.

eafily underftood, that a part of fuch great
neceffkrily make many circumvolucions, to

muft
be confined with fo many other vifcera within che cavicy of che lower belly.
Although the inteftines are in fact, as wc have ob
ferved, only one long and extenfive canal, yet different
pares have been diftinguifhed by different names.

length

The inteftines are firft diftinguiflied into two pares,
of which begins at the ftomach, and is called the
thin or fmall inteftines, from the fmall fize of the canal,
when compared with the other part, which is called
the large inteftines, and includes the lower portion of
the canal down to the anus.
Each of thefe parts has its fubdiviiions.
The fmall
one

—

This membranous bag, though excedingly thin and tranfparent, is found capable of fuppordug mercu
by the fame channel.
"
in porcis facile, in homine raro obfervantur ;"
(y) Heifter, fpeaking of thefe glands, very properly fays,
for although many anatomical writers have defcribed their appearance and figure, yet thty 00 not feem to have
been hitherto fatisfactorily demonftrated in the human ftomach ; and the gaftric juice is now more generally
believed to be derived from the exhalent arteries of the ftomach.

(x)

ry, thrown into it
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Ofthe

inteftines

Abdomen
^

.

num, and

being diftinguifhed

O

A

duodenum, jcjularger portion into coecum,

ilium, and the
colon, and rectum.
The fmall inteftines fill the middle and fore pares of
the belly, while the large inteftines fill the fides and
both the upper and lower parts of the cavity.
The duodenum, which is the firft of the fmall inteftines, is fo called, becaufe it is about 12 fnches long.
It begins at the pylorus and terminates in the
jejunum,
which is a part ofthe canal obferved to be
more

ufually

empty than the other inteftines. This appearance
name, and likewife ferves to point out where
—

gives it its
it begins.

The next divifion is the ilium, which of itfelf ex
ceeds the united length of the duodenum and jejunum,
and has received its name from its numerous circumvo
lutions.
The large circumvolution of the ilium co
vers the firft of the
large inteftines called the ca?cum(x),
which feems properly to belong to the colon,
being a
kind of pouch of about four fingers in width, and near
ly of the fame length, having exteriorly a litcle ap
pendix, called appendix caci.
The ccecum is placed in che cavity ofthe os ilium
on the
right fide, and terminates in che colon, which is
the largeft of all the inteftines.
This inteftine afcends by the right kidney to which
it is attached, pafles under the hollow part of che liver,
and the bottom ofthe ftomach, co che fpleen, co which
it is likewife fecured, as ic is alfo to the left kidney ;
and from thence pafles down towards the os facrum,
where, from its ftraight courfe, che canal begins co
take the name of rettum.
There are three ligamentous bands excending thro'
the whole length of the colon, which, by being fliorter
than its two inner coats, ferve to increafe the plaits on
the inner furface of this gut.
The anus which terminates the inteftinum rectum,
is furnifhed with three mufcles; one of thefe is com
pofed of circular fibres, and from its ufe in lhutting the
paflage of the anus is called fphincter ani.
The other two are the levatores ani, fo called, be
caufe they elevate the anus after dejection. When thefe
by palfy, or any other difeafe, lofe the power of con
tracting, the anus prolapfes ; and when the fphincter
is affected by fimilar caufes, the fasces are voided in

voluntarily.
It has been already obferved, that the inteftinal ca
nal is compofed of four tunics ; but it remains to be re
marked, that here, as in the ftomach, the two inner tu
nics being more extenfive than the other two, form the
plaits which are to be feen in the inner furface of the
inteftines, and are called valvule conniventes.

FT

Some authors have

into

confidered thefe plaits

as

tending

wards.

They are probably deftined for both thefe ufes ; for
although thefe folds incline to their lower fide, yet the
inequalities they occafion in the canal are fufticient co
retard, in fome meafure, the progreffive motion of the
fasces, and to afford a greater furface for the abforption of chyle, and their natural pofition feems to oppofe itfelf to the return of the aliment.

Befides thefe valvule conniventes, there is one more
confiderable than the reft, called the valve of the colon ;
which is found at that part of the canal where the in
This valve per
teftinum ilium is joined to the colon.
mits the alimentary pulp to pafs downwards, but ferves
to prevent its return upwards ; and it is by this valve,
that glyfters are prevented from paffing inco the fmall
inteftines (y).
Of the little vermiform appendix ofthe ccecum, it
will be fufticient to fay, that ics ufes have never yet
been afcertained. In birds we meet with two of thefe

appendices.
The inceftines

lubricaeed by
fecreted

conftant fupply of
very minute fol
This mucus promotes the defcent of che alicles (z).
limencary pulp, and in fome meafure defends the inner
furface ol che inteftines from the irrication to which it
would, perhaps, otherwife be continually expofed from
the aliment; and which, when in a certain degree,
exciees a painful diforder called colic, a name given to
the difeafe, becaufe its moft ufual feat is in the inteftimucus, which is

num

are

probably

a

by

colon.

The inteftines are likewife frcquentiy diftended with
air, and this diftenfion fomedrnes occafions pain, andconfticutes che flatulent colic.
The arceries of the inteftines arc continuations of
the mefenceric arceries, which are derived in two con
fiderable branches from, the aorta.
The redundant
blood is carried back into the vena portarum.
In die rectum che veins are called hemort hoidal, and
are there diftinguifhed into internal and external : the
firft are branches of the inferior mefenceric vein, but
the latter pafs into other veins. Somecimes chefe veins
are diftended wich blood from
obftrnctions,'from weaknefs of cheir coats, or from other caufes, and what we
call theha-morrhoids cakes place.
In this difeafe
they
are fometimes ruptured ; and the
difcharge of blood
which
—

The method here followed is new
Anatomifts have differed with refpect to this divifion of the inteftines.
bue there are anchors who allow the name of cacum only ro che licde appendix, which has
likewife been called the vermiform appendix, from its refemblance co a worm in fize and lengch.
(y) This is not invariably the cafe, for the contents of a glyfter have been found net only to reach the fmall
inteftines, but to be voided at the mouth. Such inftances, however, are not common.
(z) Some writers have diftinguiihed chefe glands into miliary, lenticular, &c. Brunner and Peyer were the
firft anatomifts who defcribed the glands of the inteftines, and their defcriptions were chiefly taken from ani
mals, thefe glandular appearances not feeming to have been hitherto fatisfactorily pointed out in the human fub
ject. It is now pretty generally believed, that the mucus which everywhere lubricates the alimentary canal, is
exhaled from the minute ends of arteries; and thac thefe extremities firft open into a hollow vefick, from
whence the depofited juice of feveral branches flows out through one common, orifice.
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retard the motion of the fasces, in order to atibrri Abdomci
\
more time for the feparation of the chyle ; but there
are others who attribute to them a different ufe: they
contend, that thefe valves, by being naturally inclined
downwards, cannot impede the defcent of the fasces,
but that they are intended to prevent their return up
to

—

generally adopced;

—

ANAT
which

confequently follows, has probably occafioned
them to be called hemorrhoidal veins.
The nerves of the inteftines are derived from the
eighth pair.
Sect. VI.
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Ofthe Mefentery.

The name of the
mefentery implies its fituation amidft the inteftines.
It is in fact a part of the perito
naeum, being a reduplication (a) of chat membrane
from each fide of the lumbar
vertebras, to which it is
firmly attached, fo that it is formed of tw7o laminas,
connected to each other by cellular membrane.
The ineeftines, in their different
circumvolutions,
form a great number of arches, and the
mefentery ac
companies them through all thefe turns ; but by being
attached only to the hollow part of each arch, it is
found to have only a third of the extent of the intef
tines.
That part of this membrane which accompanies fhe
fmall inteftines is the mefentery, properly fo called; but
thofe parts of it which are steadied to the colon and
rectum are diftinguifhed by the names of mefo-colon and

fuefo-rectum.
There

are

many

conglobate glands difperfed through
through which the lacteals and

this double membrane,

lymphatics pafs

in their way

the thoracic, duct. The
were defcribed in fpeak

to

blo-jd-veffels ofthe mefentery
ing of the inteftines.
This membrane, by its attachment to the vertebrae,
ferves to keep the inteftines in their natural fituation.
The idea ufually formed of the colic called miferere, is
perfectly erroneous ; it being impoflible that the in
teftines can be twitted, as many fuppofe they are, in
that difeafe, their attachment to the mefentery effec
tually preventing fuch an accident but a difarrangement fometimes takes place in the inteftinal canal itfelf,
which is productive of difagreeable and fometimes fatal
confequences. This is by an introfnfeeption of the inteftine, an idea of which may be eafily formed, by
taking the finger of a glove, and involving one part of
—

—

it within che ocher.
If inflammation takesplace, the ftricture in this cafe
is increafed, and the periftalcic motion of che inteftines
(by which is meant the progreffive motion of the fasces
downwards) is inverted, and what is called the iliac
paffton takes place. The fame effects may be occafioned
by a defcent of the inteftine, or of the omentum either
with it or by itfelf, and thus conflicting what is called
an hernia rupture ; a term by which in general is meant
the falling down or protrufion of any part of the intef
tine or omentum, which ought naturally to be contain
ed within the cavity of the belly.

OMY.

To convey an idea of the manner in which fuch a Ofthe
Abdomen.
defcent takes place, it will be neceflary to obferve, that
the lower edge of the tendon of the mufculus obliquus
of the os ilium
externus, is ftretched from the fore-part
what is
conftitutes
and
or haunch-bone of the os
pubis,
called Poupart's or Fallopius 's liga?ncnt, forming an
opening, through which pafs the great crural artery
the fame tendinous fibres
and vein. Near the os

pubis

from each other, and form an opening on
each fide, called the abdominal ring, through which
the fpermatic veflels pafs in men, and the ligamenta uIn confequence of violent efforts, or
teri in women.
perhaps of natural caufes, die inteftines are found fome
thefe openings; but the peritotimes to
are

feparated

pafs through

which inclofes them when in their natural cavity,
ftill continues to furround them even in their defcent.
nasum

This membrane does not become torn or lacerated by
the violence, as might be eafily imagined ; but its dilacibility enables it to pafs out with the vifcus, which it
inclofes as it were in a bag, and thus forms what is
called the hernial fac.
If the hernia be under Poupart's ligament, it is call
ed femoral ; if in the groin, inguinal (b) ; and fcrotal, if in the fcrotum. Different names are likewife
given to the hernia as the contents of the fac differ,
whether of omentum only or inteftine, or both : but
thefe definitions more properly belong to the province
of furgery.
—

Sect. VII.

Of the

Pancreas.

The pancreas is a conglomerate gland placed be
hind the bottom of the ftomach, towards the firft ver
tebra of the loins ; fliaped like a dog's tongue, with
its point ftretched out towards the fpleen, and its ocher
end extending towards the duodenum. It is, about
eight fingers breadth in length, two or three in width,
and one in thicknefs.
This vifcus, which is of a yellowifh colour, fome
what inclined to red, is covered with a membrane
Its arteries,
which it derives from the peritonaeum.
which are rather numerous than large, are derived
chiefly from the fplenic and hepatic, and its veins pafs
Its nerves are de
into the veins of the fame name.
rived from the intercoftal.
The many little glands of which it has been obferved
the pancreas is compofed, all ferve to fecrete a liquor
called the pancreatic juice, which in its colour, confift
ence, and ocher propercies, does not feem to differ from
Each of thefe glands fends out a little ex
the faliva.
cretory duct, which, uniting with others, help to form
larger ducts ; and all thefe at laft terminate in one
common excretory duct
(firft difcovered by Virtfungus
—

He who only reads of tkc reduplication of membranes, will perhaps not eafily underftand how the
peri
and pleura are reflected over the vifcera in their feveral cavities ; for one of thefe ferves the fame
pur
pofes in the thorax that the other does in the abdomen. This difpofition, for the difcovery of which we are
of
curious
anatomical
to
modern
a
conftitutes
indebted
anatomifts,
unaided
part
knowledge ; but the

(a)

tonaeum

fludent,
by experience, and affifted only by what the limits of this work would permit us to fay on the occafion, would
probably imbibe only confufed ideas of the matter ; and it will perfectly anfwer the prefent purpofe, if he confiders the mefentery as a membrane attached by one of its fides to the lumbar vertebras, and by the other to the

inteftines.
(b) The hernia

connected*

congenita

will be confidered with the male organs of

generation,

with which it is

intimately

9i
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Ofthe
in
1642), which
Abdomen. ancJ js now
^

runs

through

the middle of the

O

T
gland,

called ductus pancreaticus Virtfungi.
This canal opens into the inteftinum duodenum, fome
times by the fame orifice with the biliary duct, and
fometimes by a diftinct opening. The liquor it dis
charges being of a mild and infipid nature, ferves to
dilute the alimentary pulp, and to incorporate it more
eafily with the bile.

ufuaHy
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Ofthe

arceries,

fecretion.
The nerves of che liver are branches of the intercoThe bile, after being feparated
ftal and par vagum.

who were
fluid.
ufelefs
and
c:;crementitious
The ancients,

Abdomen.^

Of the

Call-bladder.

Liver.

The liver is a vifcus of confiderable fize, and of a
reddifh colour ; convex fuperiorly and anteriorly where
it is placed under the ribs and diaphragm, and of an
unequal furface pofteriorly. It is chiefly fituated in
the right hypochondrium, and under the falfe ribs;
but it likewife extends into the epigaftric region, where
Ic is Covered by a pro
it borders upon the ftomach.
duction of the peritonasum, which ferves to attach it
by three of its reduplications to the falfe ribs. Thefe
reduplications are called ligaments, though very differ
ent in their texture from what are called by the fame
The umbillical cord,
name in other parts of the body.
too, which in the foetus is pervious, gradually becomes
a
fimple ligament after birth ; and, by paffing to the
liver, ferves likewife to fecure it in its fituation.
At the pofterior part of this organ where the umbil
lical veflels enter, it is found divided into two lobes.
Of thefe, the largeft is placed in the right hypochon
drium ; the other, which covers part of the ftomach,
All the veflels which go to
is called the little lobe.
the liver pafs in at the fiffure we have mentioned ; and
the production of the peritonasum, which invefts the
liver, was defcribed by Gliffbn, an Englifli anatomift,
as
accompanying them in their paflage, and furrounding them like a glove ; hence this production has been
commonly known by the name of capfula ofCliffon :
but it appears to be chiefly a continuation of the cellular
membrane which covers the vena porta ventralis.
The liver was confidered by the ancients as an organ
deftined to prepare and perfect the blood ; but later
difcoveries have proved, that this opinion was wrong,
and that the liver is a glandular fubftance formed for
the fecretion of the bile.
The blood is conveyed to the liver by the hepatic
to the
artery and the vena porta. This is contrary
mode of circulation in other parts, where veins only
ferve to carry off the redundant blood : but in this vif
cus the hepatic artery, which is derived from the casliac, is principally deftined for its nourifltment ; and the
vena porta, which is formed by the union of the veins
from moft of the abdominal vifcera, fnrniflies the blood
from which the bile is chiefly to be feparated ; fo that
thefe two feries of veflels ferve very diftinct purpofes.
The vena pom, as it is ramified through the liver,
for
performs the office both of a vein and an artery;
like the former it returns the blood from the extremi
while as the latcer it prepares it for
ties of

(c)

Of the

hepaticus.
Sect. IX.

Sect. VIII.
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from the mafs of blood, in a manner of which mention
will be made in anocher place, is conveyed out of this
organ by very minute excretory ducts, called poribiliarii ; thefe uniting together like the excretory ducts
in the pancreas, gradually form larger ones, which at
length terminate in a confiderable canal called ductus

not

acquainted

The gall-bladder is a little membranous bag, fliaped
like a pear, and attached to the pofterior and almoft
inferior part of the great lobe of the liver.
It has two tunics ; of which the exterior one is a pro
duction of the peritonaeum. The interior, orvillous
coat, is fupplied with a mucus that defends it from the
acrimony of the bile. Thefe two coverings are inti
mately connected by means of cellular membrane,
which from its firm gliftcning appearance has general
ly been fpoken of as a mufcular tunic.
The gall-bladder is fupplied with blood-veffels from
the hepatic arteries. Thefe branches are called the
cyftic arteries, and the cyftic veins carry back the

97-

blood.
Its nerves are derived from the fame origin as thofe
of the liver.
The neck of the gall-bladder is continued in the
form of a canal called ductus cyfticus, which foon unites
wich che ductus hepaticus we defcribed as the excre
tory duct of the liver ; and forming one common canal,
takes the name of ductus coledochus communis,
through
which boch the cyftic and hepatic bile are
difcharged
into the duodenum. This canal opens into the inte
ftine in an oblique direction, firft paffing
through the
exterior tunic, and then piercing the other coats after
running between each of them a very little way. This
to promote the
ceconomy ferves two ufeful purpofes ;
difcharge of bile and to prevent ics return.
98
The bile may be defined to be a nacural
liquid foap, Of the bile.
fomewhat unctuous and bitter, and of a yellowifh co
lour, which eafily mixes with water, oil, and vinous
fpirits, and is capable of dilfblving refinous fubftances.
From fome lace experiments made by M
Cadet*, \t* Mcm.dc
appears to be formed of an animal oil, combined with l,Acad- des
the alkaline bafe of fea-falt, a fait of the nature 0fSc'"":"milk, and a calcareous earth which is flightly ferru- I7
—

ginous.

Its definition feems fufficiently to point out die ufes
for which it is intended (c). It blends the
alimentary
mafs, by dividing and attenuating it ; corrects the too

difpoficion

co
acefcency, which the aliment ac
in che ftomach; and, finally, by its
acrimony
tends to excite the periftattic motion of the inte
ftines.

great

quires

After what has been faid, it will be conceived that
there are two forts of bile; one of which is derived
immediacely from die liver chrough the hepatic duct
and the other from the gall-bladder.
Thefe two
however, do not efl'encially differ from each other'
The hepacic bile indeed is milder, and more
liquid than
the cyftic, which is conftantly thicker and

with the real uic of the

biles'

4 7.

liver,

yellower;

and

confidered the bile

as

an
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and by being bitterer feems to
poffefs greater activity
t}iaH tl,e other.
Every body knows the fonrce of the hepatic bile,
that it is fecreced from the mats of blood
'by die liver;
buc the origin of die
cyftic bile has occafioned no little

amongft anatomical writers. There are
contend, that it is feparated in the fubftance
ofthe liver, from whence it pafles into the
gall-bladder
through particular veflels. In deer, and in fome other
quadrupeds, as well as in feveral birds and fifties, there
is an evident communication,
by means of particular
veffels, between the liver and the gall-bladder. Eianchi, Window, and others, have afferted die exiftence
of fuch veffels in the human fubject, and named them
controversy
fome who

ducts ; but it is certain that no fuch ducts
exift.
In obftructions of the cyftic duct, the gall
bladder has been found fhrivelled and empty: fo that
We may confider the gall-bladder as a refervoir of he
patic bile ; and that it is an eftablifhed fact, thac the
whole of the bile comained in the gall-bladder is de
rived from the liver ; that it paffes from the hepatic to
the cyftic duct, and from that to the gall-bladder.
The difference in the colour, confiftence, and tafle of
the bile, is merely the confequence of ftagnation and
dbfbrption. When the ftomach is diftended with ali
ment, this refervoir undergoes a certain degree of eompreffion, and the bile pafles oat into the inteftinal ca
nal ; and -in 'the efforts to vomic, che gall-bladder feems
to be conftantly affected, and ac fuch times difcharges
itfelf of ics concents.
Sometimes the bile concretes in the gall-bladder, fo
as to form what are called
galfcftones (d). When
thefe concretions pafs into 'the cyftic duct, they fome
times occafion exquifite pain, by di ft en ding the canal
in their way to the duodenum ; and by lodging in the
ductus choledochus communis, and cbftructing che
courfe of the bile, this fluid will be abforbed, and by
being carried back into 'the circulation occafion a tem

O
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Havers, who wrote profeiledly on the bones, Abdomen.
determined ics ufe to be that of fecreting the fynovia ;
and the late Mr Hewfon imagined, that -it-concurred
with the thymus and lymphatic glands of the body in
forming the red globules of the blood. All thefe -opi
The want of an
nions feem to be equally fanciful.
ufe of this vifcus
real
the
occafioned
duct
has
excretory
to be
ftill doubtful.
Perhaps the blood undergoes
fome change in h, which may aflift in the preparation
of
of the bile.
This is the opinion of the

tilts.

generality

phyfiologitls ; and the great quantity of blood
with which it is fupplied, together with the courfe of

modern

its veins into the
tion probable.

vena

portas, feem

to

render this

no

hepaticyftic

Sect. XL

—

porary

jaundice.
Sect. X.
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The

fpleen

is

a

Ofthe Spleen.

foft and

•fpongy vifcus,

of

a

bluifir

colour, and about five or fix fingers breadth in length,
and three in width, fituated in- die left hypochondrium,
between the ftomach and the falfe ribs. That fide of
it which is placed on the fide of the ribs is convex; and
the

other,

which is turned toward the

ftomach,

is

concave.

fplenic artery, which isabranch from the caslifupplies this vifcus with blood, and a vein of thefame

The
ec,

carries it back into the vena porta.
Its nerves are derived from a particular plexus called
the fplenic, which is formed by branches of theintercoftal nerve, and by the eighth pair, or par vagum.
The ancients, who fuppofed two forts of bile, confi
dered the fpleen as the receptacle ofwhat they called atra

name

Of

the Glcmdula

Ranales, Kidneys,

and Ureters.
The glandulae renales, which -were by the ancients
fuppofed to fecrete the atra bilis, and by them named
capfula atrabilares, are two flat bodies of an irregular
figure, one on each fide between the kidney and the
aorta.

In the foetus

they

are as

large

as

the

kidneys: but

do not increafe afterwards in ^proportion to thofe
pares ; and in adults and old people they are generally
found fhrivelled, and much wafted.
They Ivave their
arteries and veins.
Their arteries ufually arife from
the fplenic or the emulgent, and fometimes from the
aorta ; and their veins go to the
neighbouring veins,
or to the vena cava.
Their nerves are branches of
the intercoftal.
The ufe of thefe parts is not yet perfectly -known.
In the fcecus the fecretion of urine muft be in a very
fmall quantity, and a part of the blood may perhaps
then pafs through thefe channels, which in the adiih
is carriedro che kidneys to fupply the matcerof urine.
101.
The kidneys are two in number, fituated one on the
Kidneys.
and
other
the
on the left fide in the lumbar re
right
gion, between the laft falfe riband the os ilium, by
the fides of the vertebras.
Each kidney in its figure
refembles a fort of bean, which from its fhape is called
■kidney-bean. The concave part of each kidney is
turned towards the aorca and vena cava afcendens.
They are furrounded by a good deal of fat, and receive
a coat from the peritonceum ; and when this is
removed,
a very fiue membrane is found
inventing their flibftanee
and the veflels which ramify through them.
Each kidney has a confiderable artery and vein
which are called the emulgent. The artery isa branch
from the aorta, and the vein paffes into the vena cava.
Their. nerves, which everywhere accompany the bloodveffels, arife from a confiderable plexus, which is de
rived from the intercoftal.
In each kidney, which in the adult is of a
pretty
firm texture, there are three fubftances to be diitinguifhed (e). The outer part is glandular or

they

.

cortical,
beyond

without eaufing any uneafinefs. Dr Heberdcn
(d) Thefe concretions f>:ne times remain in the gall-bladder
the gall-bladder of the late Lord
Bach, though he
relates, that a gall-ftone weighing two drams was fo in 1 in
Med.
had never complained of the jaundice, nor of any diibrder which he could attribute to that caufe.

Tranf. Vol. ii.
(e) The kidneys
and regular.

in the ferns

are

diftinetlylobuLited ;

but in the adult

they -become perfectly firm, fmooth,

A
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this is the vafcular

beyond

or

tubular

fubftance,

the inner part is papillary or membranous.
It is in che corcical part of the kidney that the fe
cretion is carried on ; the urine being here received
from the minute extremities of the capillary arteries,
is conveyed out of this corcical fubftance by an infinice
number of very fmall cylindrical cana-ls or excreeory
veffels, which conftituce the tubular part. Thefe
tubes, as they approach the inner fubftance of che kid
ney, gradually unice together ; and thus forming lar
ger canals, at length terminate in ten or twelve litcle
protuberances called papilla:, che orifices of which may
be feen wichout the affiftance of glaffes.
Thefe pa
pillae- open into a fmall cavity or refervoir called the
pelvis of the kidney, and formed by a diftinct membra
nous
bag which embraces the papillae From this pel
vis the urine is conveyed through a- membranous canal
which paffes out from the hollow fide of the kidney, a
little below the blood veffels, and is called ureter.
The ureters are each about as large as a common
writing-pen. They are fomewhat curved in their
courfe from the kidneys, like the letter y^ and at length
terminate in the pofterior and almoft inferior part of
the bladder, at fome diftance from each other.
They
pafs into the bladder in the fame manner as the ductus
choledochus communis pafles into- the inteftinum duo
denum, not by a direct paflage, but by an oblique
courfe between the two coats ; fo that the difcharge
of urine into the bladder is promoted, whilft its return
is prevented. Nor does this mode of ftructure prevent
the paflage of fluids only from the bladder into the
for air thrown into the
ureters, but likewife air :
bladder inflates it, and it continues to be diftended if
a
ligature is paffed round ics neck ; which feems to
prove fufficieuely that it cannot pafs into the ureters.
.

IOI

Ureters.

—

Sect. XII.

Of the Urinary
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is diftended in a certain degree, it excites in us a ccrtain fenfation, which brings on as it were a voluntary Abdomen.
contraction of che bladder to promote its difcharge.
But this- contraction is not effected by the mufcular
fibres of the bladder alone : for all theabdominal mufcles
contract in obedience to our will, and prefs downwards
all the vifcera ofthe lower belly ; and thefe powers be
ing united, at l'engch overcome the refiftance of the
fibres- furrounding che neck of the bladder, wdiich di
lates and affords a paflage Co the urine through the
—

urethra.
The frequency of this evacuation depends on the
quantity of urine fecreeed ; on the degree of acrimony
it poflefles-; on the fize of the bladder, and on its de
gree of fenfibiliiy.
The urine varies- much in its colour and contents.
Thefe varieties depend, on age, fex, climate, diet, and
In infants it is generally a clear
other circumftances.
watery fluid, without fined or taffte. As we advance in
life, ic acquires more colour and fmell, and becomes
more
impregnated wich fates. In old people it becomes
ftill more acrid and fetid.
In a healchy ftate it is nearly of a ftraw colour.
After being kept for fome time, it depofites a tartarous matter, which is found to be compofed chiefly of
earth and falc, and foon hicrufts che fides of the veffel
in which it is coneained. While this feparation is ta
king place, appearances like minute fibres or threads
of a whitifli colour, may be feen in the middle of the
urine, and an oily fcum obferved floating on its furface.
So that the mofl common appearances of the urine
are fiifficient to afcertain thac it is a watery fub
ftance, impregnated with earthy, faline, and oily par
ticles.
The urine is not always voided of the fame colour
and confiftence ; for thefe are found to depend on the
proportion of its watery part to that of its ocher confticuent principles.
Its colour and degree of fluidity
feem to depend on the quantity of faline and inflam
mable panicles contained in it : fo that an increa
fed proportion of thofe parts will conftantly give the
urine a higher colour, and add to the quantity of fedi—

—

urinary bladder is a membranous and mufcular
bag of an oblong roundilh fhape, fituated in the pelvis,
between the os pubis and inteftinum rectum in men,
and between the os pubis and uterus in women. Its
its
upper and widefl part is ufually called the bottom,
narrow part the neck of the bladder ; the former only
is- covered by the peritonasum.
The

The bladder is formed of three coats, connected to
The external
means of cellular membrane.
or peritonasal, is only a partial one, covering the up
The middle, or muf
per and back part of the bladder.
cular coat, is compofed of in-itable, and of courfe muf
cular fibres, which are mofl collected around che neck
of the bladder, but not fo as to form a diftinct mufcle,
of anatomifts have hi
as the
or

gether by

fphincter,
fuppofed.

generality

therto
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The inner coat, though much fmoother, has been
faid to referable the villous tunic ofthe inteftines, and
like that is provided wich a mucus, which defends it
ao-ainft the acrimony of the urine.
It will be eafily conceived from what has been faid,
thac the kidneys are two glandular bodies, thro' which
excrcmentitious fluid called urine is cona fitiine and
ftanclv filtering from the mafs of blood.
While only a fmall quantity of urine is collected in
the bladder it exciter, no kind of nneafinefs ; but when
is accumulated, fo that the bladder
a en-eater

quantity

ment.

variecy in the appearance ofthe urine, depends
the nature and quantity of folid and fluid aliment
we take in ; and it is likewife occafioned
by the diffe
rent ftate of che urinary veflels, by which we-mean the
channels chrough which ic is feparated from the blood,
and conveyed through the pelvis into the ureters. The
caufes of calculous concretions in the urinary paflages,
are to be looked for in the natural confticution of the
body, mode of life, &c.
Ie having been obferved, chat after drinking any
light wine or Spa water, it very foon paffed off by
urine, it has been fuppofed by fome, that the urine is
not altogeeher conveyed co the bladder
by the ordinary
courfe of circulation, but that there muft certainly ex
ift fome ocher fhorcer means of communication, per
haps by certain veffels between the ftomach and the
bladder, or by a retrograde motion in the lymphatics.
But it is certain, that if we open the belly of a
dog,
prefs out the urine from the bladder, pafs a ligature
round che emulgent arteries, and then few up the ab
domen, and give him even the moft diuretic liquor to
drink, the ftomach and other channels will be diftended
4 Z 2
The

on

ANAT
ed with it, but not a drop of urine will be found to
have paffed into the bladder ; or the fame
thing hap
pens when a ligature is thrown round the two ureters.
This experiment then feems to be a fufficient
proof,
that all the urine we evacuate, is
conveyed to the kid
neys through the emulgent arteries, in the manner we
have defcribed.— It is true, that wine and other
liquors
promote a fpeedy evacuation of urine : but the dif
charge feems to be merely the effect of the ftimulus
they occafion ; by which the bladder and urinary parts
are folicited to a more
copious difcharge of the urine,
which was before in the body, and not
immediately of
that which was laft drank; and this increafed dif
charge, if the fupply is kept up, will continue : nor
will this appear wonderful, if we confider the great
capacity of the veffels that go to the kidneys; the conftant fupply of frefh blood that is effential to health ;
and the rapidity with which it is inceffantly circulated
through the heart to all parts of the body.
Sect. XIII.

Of Digeftion.

We are now proceeding to fpeak of digeftion, which
feems to be introduced in this place with proprieey,
after a defcription of the abdominal vifcera, the greater
part of which contribute to this function. By dige
ftion is to be underftood, the changes the aliment un
dergoes for the formation of chyle : thefe changes
are effected in
the mouth, ftomach, and fmall in
—

teftines.
The

of which every body has a general
cavity between the two jaws, formed
anteriorly and laterally by the lips, teeth, and cheeks,
and terminating pofteriorly in che throat.
The lips and cheeks are made up of fat and mufcles,
covered by the cuticle, which is continued over the
whole inner furface of the mouth, like a fine and deli
Befide this membrane, the infide of
cate membrane.
the mouth is furniflied with a fpongy and very vafcular
fubftance called the gums, by means of which the
teeth are fecured in their fockets. A fimilar fubftance
covers the roof of the mouth, and forms what is called
the velum pendulum palati, which is fixed to the ex
tremity of the arch formed by the offa maxillaria and
offa palati, and terminates in a foft, fmall, «and coni
cal body, named uvula ; which appears, as it were,
fufpended from the middle ofthe arch over the bafis of

mouth,

knowledge,

is the

—

the tongue.
The velum pendulum palati performs the office of a
valve between the cavity of the mouth and the pha
rynx, being moved by feveral mufcles (f).
The tongue is compofed of feveral mufcles (g) which
enable it to perform a variety of motions for the arti
culation of the voice ; for the purpofes of maftication ;
and for conveying the aliment into the pharynx. Its
upper part is covered with papillas, which confticute
the organ of tafte, and are eafily to be diftinguiflied ;
it is covered by the fame membrane thac lines che in•
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fide of the mouth, and which makes at its inferior
Abdomen.
a reduplication called fracnum.
towards
its
bafis
part
under the velum palati, and at the bafis

Pofteriorly,

of the tongue, is the pharynx : which is the beginning
of the cefophagus, ftrecched out every way, fo as to re
ferable the top of a funnel, through which the aliment
pafles into the ftomach.
The mouth has a communication with the noftrils at
its pofterior and upper part ; with the ears, by the Eu
ftachian tubes ; with the lungs, by means of the la
means of the cefo
rynx; and with the ftomach, by

phagus.

The pharynx is conftantly moiftened by a fluid, fe
creted by two confiderable glandscalled the tonfils, one
Thefe glands, from
on each fide of the velum palati.
their fuppofed refemblance to almonds, have likewife
been called amygdalus.
The mouth is moiftened by a confiderable quantity
of faliva. This fluid is derived from the parotidglands ;
a name which
by its etymology points out their fitua
tion to be near the ears. They are two in number, one
on each fide under the osmalas: and they are of the con
glomerate kind ; being formed of many fmaller glands,
each of which fends out a very fmall excretory duct,
which unites with the reft, to form one common chan
nel, that runs over the cheek, and piercing the bucci
nator mufcle, opens into the mouth on each fide,
by
an orifice into which a briftle
may be eafily introduced.
Befides thefe, the maxillary glands, which are placed
near the inner furface of the
angle of the lower jaw on
each fide ; the fublingual glands, which are ficuaced
at the root of the
tongue ; the glands of the pa
late, which are feated in the velum palati; and thofe
of the cheeks, lips, &c. together with many other lefs
confiderable ones,
pour the faliva into the mouth
through their feveral excretory ducts.
The faliva, like all the other humours of the body,
is found to be different in different people : but in ge
neral, it is a limpid and infipid fluid, without fmell in
healthy fubjects ; and thefe properties would feem to
prove that it contains very few faline or inflammable
—

—

particles.
The ufes of the faliva feem to be to moiften and
lubricate the mouth, and to aflift in reducing the ali
ment into a foft pulp before it is conveyed into the fto
mach.
The variety of functions which are conftantly perof
formed by the living body, muft neceflarily occafion a an<i thirft.
continual wafte and diflipation of its feveral parts.
A
great quantity is every day thrown off by the infen
fible perfpiration and other difcharges ; and were not
thefe lofles conftantly recruited by a frefh fupply of
chyle, the body would foon effect its own diffolution.
But nature has very wifely favoured us with organs fit
ted to produce fuch a fupply ; and has at the fame time
endued us with the fenfations of hunger and thirft, that
our attention may not be diverted from the
neceflary
bufinefs of nutrition. The fenfation of
is uni

Jj^Ler

hunger

versally

(f) Thefe are the circumflexus palati, levator palati mollis, palaco-pharyngasus conftrictor ifthmi fauciurn
and azygos uvulas. See page 708.
(g) Thefe are, the genio-gloffus, hyo-gloffus, lingnalis, and ftylo-gloffus. Seepage 708.
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but it would perhaps be difficult co
in words.
It may, however, be
defined to be a certain uneafy fenfation in che ftomach,
which induces us to with for folid food ; and which
likewife ferves to point out the proper quantity, and
In defcribing the ftomach, men
time for caking it.
tion was made of the gaftric juice, as every where lu
bricating its inner coat. This humour mixes itfelf
with the aliment in the ftomach, and helps to prepare
it for its paffage into the inteftines; but when the fto
mach is perfectly empcy, this fame fluid irrit.ues the
coats of the ftomach itfelf, and produces the fenfacion
of hunger.
A cercain proporeion of liquid aliment is required
to aflift in the procefs of
digeftion, and to afford that
moiflure to the body, of which there is fuch a conftant
diffipation. Thirft induces uj to take this neceflary
fupply of drink ; and the feat of this fenfation is in che
tongue, fauces, and oefophagus, which from their
great fenfibility are required to be kept moift : for
though the fauces are naturally moiftened by the mu
cus and falival juices ;
yet the blood, when deprived of
its watery part or rendered acrimonious by any natural
caufes, never fails particularly to affect thefe parts, and
the whole alimentary canal, and to occafion thirft.
This is the common effect of fevers and of hard labour,
by both which too much of the watery part of the blood
is diffipated.
It has been obferved, that the aliment undergoes
104
Of maftica- fome
preparation in the mouth before it paffes into the
tion and
ftomach ; and this preparation is che effect of mafticadeglutition tion. In
treating of the upper and lower jaws, men
tion was made of the number and arrangement of the
teeth. The upper jaw was defcribed as being immove
able ; but the lower jaw was fpoken of as being ca
pable of elevation and depreflion, and of a grinding
The aliment, when firft carried into the
motion.
mouth, is prefled between the teeth of the two jaws
by a very ftrong and frequent motion of the lower
jaw ; and the tongue and the cheeks affifting in this
procefs, continue to replace the food between the
teeth till it is perfectly divided, and reduced to the
confiftence of pulp. The incifores and canini divide
it firft into fmaller pieces, but it is between the fur
faces of the dentes molares by the grinding motion of
the jaw that the maftication is completed.
During this procefs, the falival glands being gently
comprefled by the contraction of the mufcles that
move the lower jaw, pour out their faliva : this helps
to divide and break down the food, which at length
becomes a kind of pulp, and is then carried over the
But to effect this
bafis of the tongue into the fauces.
into the cefophagus, it is neceflary that the other

verfally known;

Abdomen, defcribe it
~vr—-/

perfectly

—

—

paffage
openings
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which

were

mentioned

as

having

a

commu

nication with the mouth as well as the pharynx, fhould
be clofed; that none of the aliment, whether folid or
liquid, may pafs into them, whilft the pharynx alone is
And fuch a difpofition actually
dilated to receive it :
takes place in a manner we will endeavour to defcribe.
—

The trachea arteria, or windpipe, through which
the air is conveyed to the lungs, is placed before the
cefophagus in the act of fwallowing ; eherefore, if
the larynx (for fo che upper part of the trachea is call
will pafs inco it in its
ed) is not clofed, the aliment
But this is prevented by a
to the cefopliagus.
way
—

which

Of the

fmall and very elaftic carcilage, called epiglottis,
Abdomen.
is attached only co the fore -part of che larynx; fo ehac
the food in ics paflage to the cefophagus preffes down
this carcilage, which then covers the glottis or opening
of the larynx ; and at the fame time the velum palati
being capable of fome degree of motion, is drawn
backwards by its mufcles, and clofes the openings in
to the nofe and the Euftachian tubes.
This, however,
is not all.
The larynx, which being compofed of carcilaginous rings, caunot fail in its ordinary ftate to
comprefs the membranous canal of the cefophagus, is
in the act of deglutition carried forwards and upwards
by mufcles deftined for that purpofe ; and confequently drawing the fore-part of the pharynx with it, that
opening is fully dilated. When the aliment has reach
ed the pharynx, its defcent is promoted by its own
proper weight, and by the mufcular fibres of the cefo
phagus, which continue to contract from above down
wards, until the aliment has reached the ftomach. That
thefe fibres have no inconfiderable fliare in deglutition,
any perfon may experience, by fwallowing with his
head downwards, when the defcent of the aliment can
not
poffibly be effected by ics weight.
It is neceflary that the noftrils and the
:'j
lungs fhould
communicate with the mouth, for the purpofes of
fpeech
and refpiration : but if the moft minute
part of our
food happens to be introduced into che trachea, it ne
ver fails to
!'
produce a violene cough, and fometimes the
moil alarming fymptoms. This is liable to
happen
when we laugh or fpeak in the act of
deglutition :
the food is chen faid to have pafled the
wrong way.
And indeed this is not
improperly expreffed : for
death would foon follow, if the quantity of aliment
introduced into the trachea fhould be fufficient to obftruct the refpiration only during a very fhorc time ; or
if the irritacing particles of food fhould not foon be
thrown up again by means of the cough, which in thefe
cafes very feafonably increafes in proportion Co che de
gree of irricacion.
If the velum palati did not clofe the
paffage to the
noftrils, deglutition would be performed with difficulty,
and perhaps noc at all ; for the aliment would return
through the nofe, as is fometimes the cafe in drinking.
;,
Children, from a deficiency in this velum palati, have
been feen to die a few hours after birth ; and
chey who
from difeafe or any other caufes have not this
part per
fect, fwallow with difficulty.
The aliment, after having been
fufficiently divided
by the aftion of the teeth, and attenuated by the fali
va, is received into the ftomach, where it is deftined
—

J.:

to

undergo

a more

confiderable

change.

The properties of the aliment not
being much.altered at its firft entrance into che
ftomach, and before it
is thoroughly blended with the
gaftric juice, is capable
of irritating the inner coat of the ftomach to a certain
degree, and occafions a contraction of its two orifices.
In this membranous
bag, unrounded by the abdo
minal vifcera, and with a certain
degree of natural
heat, the aliment undergoes a conftant agitation by
msans of the abdominal mufcles and of the
diaphragm,
and likewife by a certain contraction or
expanfion of
the mufcular fibres of the ftomach itfelf.
By this mo
tion, every pare of che food is expofed to the action of
die gaftric juice, which
gradually divides and attenuates
it, and prepares it for ics paffage into the inteftines.
—

Some
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ticles remain in the ftomach,
they acqu're fufti Abdomen.
cient fluidity to pafs into the inteftines, where the naThe bile and
ture of the chymus is perfectly changed.
and
pancreatic juice which flow inco the duodenum,
the
which is
where diitilled from the fur

Animals,

face ofthe

digefted (h).

parts of animals, pofleffed of the living
principle, when taken into the ftomach, are net in che
leaft affected by the action of that vifcus ; but the mo
ment
they lofe the living principle, they become fub
ject to its digeftive powers. This feems to be the cafe
wich the ftomach, which is enabled co refill the action
of its juices in the
living body : but when deprived of
the living principle, it is then nolongerable to refill che
powers of that menftruum, which it had itfelf formed
for the digeftion of its contenes ; the procefs of dige
ftion appearing to be continued afeer deach. This is
confirmed by what happens in the ftomachs of fifties :
They frequently fwallow, without mafticaeion, fifh
which are larger than the digefting parts of their fto
mach can coneain ; and in fuch cafes, that part which
is' taken into the ftomach is more or lefs diffolved, while
that pan which remains in the cefophagus is perfectly
found ; and here, as well as in the human body, the
digefting part of the ftomach is often reduced to the
fame ftate as the digefted part of the food. Thefe ap
pearances tend to prove, that digeftion is not effected
by a mechanical power, by contractions of the fto
mach, or by heat ; but by a fluid fecreted in the coats
of the ftomach, which is poured into its cavicy, and
there animalizes che food, or aflimilaces it to the na
ture of blood.
*
From fome late experiments by M. Sage,* it apHifl. de
Academie
pears, that inflammable air has the property of deftroyyale des ing and diffolving the animal texture : And as we fwal^ow w*tn r^e fbbftances which ferve us for food a great
em. 15.
quantity of acmofpherical air, M. Sage thinks ie poffible, that dcphlogifticated, which is ics principle, may
be convened in the ftomach into inflammable air, or
may modify into inflammable air a portion of the oily
In
fubftance which is the principle of aliments.
this cafe, would not the inflammable air (he afks),
by diffolving our food, facilicace ics converfion inco

'"r'l'tBd
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Somr obfervations li'ely pubHfhed by Mr Hunter in the Philofophical
Tnuifactions, tend to throw
confiderablclighton the principles of digeftion. There
are few dead bodies in which che
ftomach, at ics great
end, is not found to be in fome degree
or

'

chyle

?

as icmay, che food, after having remained one,
three hours in the ftomach, is converted into a
greyifh pulp, which is ufually called chymus, a word of
Greek ecymology, figmfying juice, and fome few milky or
chylous particles begin to appear. Buc the term of its
rcfidence in this bag is proportioned to the nature of the
aliment, and to the ftate of the ftomach and its juices.
The thinner and more perfectly digefted parts of the
food pafs by a little at a time into the duodenum,
through the pylorus, the fibres of which relax to af
ford it a paffage ; and the groffer and lefs digefted par

Be tins

two,

or

—

till

a

^

mucus,

every
mix themfelves with the alimen
tary pulp, which they ftill farther attenuate and diffolve,
and into which they feem to infufe new properties.
Two macters very different from each ocher in cheir
nature and deftinadon, are the refult of this combina
One of thefe, which is compofed of the liquid
tion.
parts of the aliment, and of fome of its more folid par

inteftines,

—

ticles, excremely divided and mixed with the juices we
have defcribed, conftitutes a very mild, fweet, and
whitifh fluid, refembling milk, and diftinguifhed by the
name of chyle.
This fluid is abfbrbed by the lacteal
veins, which convey it into the circulation, where, by
being affimilated into the nature of blood, it affords thac
fupply of nutrition, which the continual wafte ofthe'
body is found to require. The other, is the remains^
of the alimentary mafs deprived of all its nutritious
particles, and containing only fuch parts- as were rejec
ted by the abforbing mouths of the lacteals.
This
groffer part, called the faces, pafles on through the
courfe ofthe inteftines, to be voided at the anus,, as
will be explained hereafter; for this procefs in che ce
—

be well underftood till the motion of
has been explained.
But the ftructure of
the inceftines is a fubject which may be properly de
fcribed in this place, and deferves to be attended to.
Ic has been already obferved, that the inteftinal ca
nal is five or fix times as long as the body, and that it
forms many circumvolutions in the cavity of the abdo
men, which it traverfes from the right Co the left, and
again from the left to the right ; in one place defcending, and in another extending itfelf upwards. It was
noticed likewife, that the inner coat of the inteftines,
by being more capacious than their exterior tunics,
formed a multitude of plaics placed at a certain dif
tance from each other, and called valval* conniventes.
Now this difpofition will be found to afford a farther
proof of ehac divine wifdom, which the anatomift and
phyfiologift cannot fail to difcover in all their purfnits.
For if die inceftinal canal was much fhorcer chan it
naturally is ; if inftead of che prefent circumvolutions
ic paffed in a direct; courfe from che ftomach ; and if
ics inner furface was fmooeh and deftitute of valves ;
the aliment would confequendy pafs with great rapidity
to the anus, and fufticient time would be
wanting to
aflimilate the chyle, and for the neceflary abforption
of it into the lacteals : fo that the body would be de
prived of the fupply of nuericion, which is fo effential
to life and health ; but the length and circumvolutions
of the inteftines, the inequality of their internal fur

conomy

cannot

refpiracion

—

face,

(h) The Abbe Spallanzani, who has lately written upon digeftion, finds, from a variety of experiments,
made upon quadrupeds, birds, and fillies, that digeftion goes on for fome time after death, though far lefs con
fiderable than in living animals ; but heat is neceflary in many animals, or at leaft promotes ic in a much great
He found alfo, chat when the ftomach was cut out of the body, it bad fomewhat of the power of
er degree.
digeftion, though this was trifling when compared with chat which took place when the ftomach was left in the
body. In not one of the animals was che greac curvature of the ftomach diflblved, or much eioded after deach.
There was often a litcle erolion, efpecially in differenc fillies; in which, when he had cleared the ftomach of
the internal coat was wanting. In ocher animals there was only a flight excoriation j and the in
its
contents,

jury

Part III.
Of the

face;

Abdomen,
,

ANATOMY.
through them, all
perfect the feparation of the ciiyle from the
and to afford the neceflary uourifhment to the

and (he courfe of the aliment

concur

fasces,
body.

to

fually
monly

is in the human fubject, where it is not com
found large enough to merit the name of recep-

taculuv:.

Opportunicies of obferving the lacteals in the human
fubject do not often occur ; but they may be eafily de
monftrated in -a dog or any other quadruped thac is
Sect. XIV. Of the Courfe of .the Chyle, and of
the T.vinfihatic S.\ [}t:m.
the
killed -two or chree hours after feeding upon milk, for
Lymphatic Syftsm.
then they appear filled with whice chyle.
.An infinite number of very minute veffels, called the
But thefe lacteals which we have defcribed, as paf
105.
latteal veins, arife like net-work from the inner furface fing from the inceftines through che .mefentery to thfi
-.of the inteftines,, .(but principally fvom the jejunum and thoracic duct, compofe only a part of a fyftem pf vef
ilium), which are diftended to imbibe the nutritious fels which perform die.ofhce of abjorption, and which
tfluid.or chyle. Thefe veflels, which were difcovered by conftitute, with their common trunk the thoracic duct,
jAfellius in 1622 -fx), pafs obliquely through the coats and the conglobate glands that are difperfed through
lof the inteftine, and running along the mefentery, unite the body, what may be ftyled the lymphaticfyjl em.. So
that whac is faid of the .ftructure of one of thefe feries
.as they advance, and form larger branches, allot which
.pafs through the mesenteric or conglobate glands, of veffels may very properly be applied to that of die
which are very numerous in the human fubject. As other.
106 !>
The ly?nphatic veins (k) are minuce pellucid tubes,
'they run between the inteftines and chefe glands, they
Lymphaf
cowards
the
:
but
courfe
after leaving which, like the lacteals, direct their
■are ftyled mnee Jattea primis generis
,thefe glands, theyare found tc*be Jets numerous, and .cenere of the body, where they pour a.colourlefs fluid
ibsing increafed in Size, are then called vcn<e lattea fe- into the thoracic duct. The lymphatics from all the
xitndi gtueris, which go to depofice their contents in lower parts of che body gradually unite as they ap
the thoracic duct, through which the chyle is conveyed proach this duct, into which chey enter by .three ^or
tour very large trunks, ehac feem to form the lower
into che blood.
This -thoracic duct ^begins about the lower part of die
extremity of this canal, or re,cept<tcirfum chyli, which
♦firft vertebra lumborum, from whence ir paffes up by may be confidered as the great trunk of the lymphatic
Jthe fide of the aorta, between that and the vena azyfyftem. The lacteals open into it near the fame place ;
covered by the pleura.
and the lymphatics, from a large Share of the upper
:g.os, clofe to the .vertebras, tbeing
JSamecimes it is found divided into two branches; but parts of the body, pour their lymph inco different parts
•they ufually unite again into one canal, which opens of this duct as it runs upwards, to terminate in the left
fubclavian vein.
The lymphatics from the right Side
into the left fubclavian vein, after having run a little
The fub
of the neck, chorax, and right arm, &c. terminate in
coats.
its
courfe
between
in
an
oblique
way
clavian vein communicates with the vena cava, which the right fubclavian vein.
As the lymphatics commonly lie clofe to the large
paffes to the right auricle of the heart.
The lower part of this duct being ufually larger than blood-veffels, a ligature paiTcd round che crural artery
in a living animal, by including che lymphatics, will
any other pare of it, has been named receptacutum chyin honour of the anatomift occafion a diftenfion of chefe veflels below the ligature,
or.
receptacle,
Packet's
Htwfin'tti*
fo as 10 demonstrate them with eafe ; and a ligature
In fome quadrupeds,
ic in 165 1.
Exp.Inq. who firft difcovered
*
is more confi
Part II.
in turtle and in filh, this enlargement
paffed round the thoracic duct, inftantiy after killing
derable in proportion to the fize of the duct, than ic u- an animal, will, by flopping the courfe of its contents
*

into

The coats of the ftomach fuffer lefs after death
in all of them was at the inferior part, or great curvature.
than flefh or part of che ftomach of fimilir animals put inco it : The author -afligns as a reafon for this, that thefe
bodies are inverted on all fides by the gaftric fluid, whereas it only acts on the internal furface of the ftomach.
had been feen in kids by Erafiflracus, who confidered them
(1) We are informed by Galen, that the lacteals
but from che remoce cime in which he lived, they do noc feem to have been
as arteries carrying a milky fluid :
-noticed till they were difcovered in a living dog by Afellius, who denominated them lacteals, and confidered
to the liver ; for before the
difcovery of the thoracic
-them as fervino- to convey the chyle from the inteftines
But the dif
to be that of converting the chyle into blood.
was
liver
ofthe
fuppofed
univerfally
'duct the ufe
not long after, corrected this error.
Pecquet very candidly confefles,
covery of the thoracic duct by Pecquet,
a white fluid, mixed with the blood,
flowing one of the
•that chis difcovery accidentally arof'e from his obferving
a
of
; which he fufpe&ed co be chyle, and afterwards traced
hearc
die
off
cue
dog
had
he
living
after
vena cava
This dud had been feen near an hundred years before in a horfe by
to its fource from che choracic duct :
of it as a vein of a particular ftructure, but without knowing any thing of ics cermiwho

jury

Euftachius,

fipcaks

the body becoming gradually too minute to admit the red globules
(k) The arteries in their courfe through
The veffels which are here defcribed as
of the blood, hive then been ftyled capilary or lymphatic arteries.^
were at firft fuppofed to-be continued from thofe arteries, and to convey back
'the
lymphatic fyftem,
conftitneing
either into the red veins or the thoracic duct ; the office of abforption having been attributed to die
the lym
'
But we know that the lymphatic veins are not continuations of che lymphatic arteries, but that they
red veins.
the abforbent fyffem. There arc ftill, however, fome very refpectablc names among the anatomifts of
but it feems to have been clearly
act likewife as abforbents :
the prcfent aoe, who contend, thac the red veins
do abforb nowhere but in the cavernour. cells of the penis, the erection of which is
veins
red
the
that
proved
occafioned by a diilcnliun of thofe cells with arterial blood.

dij

confticu'tc

—
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into the fubclavian
■Abdomen, but alfo the

vein, diftend not only the lacteals,
lymphatics in the abdomen and lower ex

.

wich their natural fluids
(l).
The coats of thefe veffels are too thin to be
fepara
ted from each other; but the
mercury they are capable
of fultaining, proves them to be
very ftrong ; and their
great power of contraction, after undergoing confideraWe di*tenf10n>
*
together with the irritability with which
Sur te
Baron Haller found them to be endued
*, feems to
\\ovcmentia
render it probable, that, like the
'■ingEx.
blood-veffels, they
have a mufcular coat.
WSi

tremities,

*?8.

The lymphatics are nourifhed after the fame manner
all the other parts of the
body. For even the moft
minute of thefe veffels are probably fupplied with ftill
more minute arteries and veins.
This feems to be pro
ved by the inflammation of which they are fufceptible;
and the painful fwellings which fometimes take place
in lymph acic veflels, prove that they have nerves as
well as blood-veffels.
Both the lacteals, lymphatics, and thoracic duct,
are furniflied with
valves, which are much more com
mon in thefe veffels than in the red veins.
Thefe
valves are ufually in pairs, and ferve to promote the
courfe of the chyle and lymph towards the thoracic
duct, and to prevent its return. Mention has been
made of the glands, through which the lacteals pafs
in their courfe through the mefentery ; and it is to be
obferved, that the lymphatics pafs through fimilar
glands in their way to the thoracic duct. Thefe glands
are all of a
conglobate kind, but the changes which
the chyle and lymph undergo in their paflage through
them, have not yet been afcertained.
The lymphatic veffels begin from furfaces and cavicies
in all parts of the bodies as abforbents.
This is a fact
now univerfally allowed ; but how the fluids they abforb are poured into thofe cavities, is a fubject of controverfy. The contents of the abdomen, for inftance,
were defcribed as being conftantly moiftened by a very
The fame thing takes place in the
thin watery fluid.
pericardium, pleura, and all the other cavities of the
body, and this watery fluid is the lymph. But whe
ther it is exhaled into thofe cavities chrough che minuce
ends of arceries, or tranfuded through their coats, are
the points in difpuce.
We cannot here be permitted
to relate the many ingenious arguments that have been
advanced in favour of each of thefe opinions ; nor is it
as

of confequence to our prefent purpofe to enter
difpute. Ic will be fufficient if the reader can
an idea of what the lymph is, and ofthe manner

perhaps
into the

form
in which it is abforbed.
The lymph, from its tranfparency and want of co
lour, would feem to be nothing but water ; and hence
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the firft difcoverets of thefe veffels ftiled them ductus Ofthe
Abdomen.
aquofi: but experiments prove, that the lymph of an
to the air,
animal
healthy
coagulates by being expofed
or a certain
degree of heat, and likewife by being fuffered to reft ; feeming to agree in this property with

that part of the blood called the coagnlable lymph.
This property ofthe lymph leads to determine its ufe,
in moiftening and lubricating the feveral cavities ofthe
body in which it is found ; and for which, by its gela
tinous principle, it feems to be much better calculated
than a pure and watery fluid would be, for fuch it has
been fuppofed to be by fome anatomifts.
The mouths of the lymphatics and latteals, by acting
as
capillary tubes, feem to abforb the lymph and chyle
fomewhat in the fame manner as a capillary tube of
glafs, when put into a baton of water, is enabled to
attract the water into it to a certain height ; but it is
probable that they likewife poflefs a living power,
which aflifts in performing this office. In the human
body the lymph, or the chyle, is probably conveyed up
on this
principle as far as the firft pair of valves,
which feem to be placed not far from the orifice of the
abforbing veflel, whether lymphatic or lacteal; and the
fluid will then be propelled forwards, by a continuation
of the abforption at the orifice.
But this does not
feem to be the only inducement to its progrefs towards
the thoracic duct ; thefe veffels have probably a muf
cular coat, which may ferve to prefs the fluid forwards
from one pair of valves to another ; and as rhe
large
lymphatic veffels and the thoracic duct are placed clofe
to the
large arteries, which have a confiderable pulfation, it is reafonable to fuppofe, that they derive fome
advantages from this fituation.
—

Sect. XV.

Ofthe

Generative

ception,

Organs; of

Con

&c.

§ I. The Male Organs.
The male organs of generation have been
ufually
divided into the parts which ferve to prepare the femen
from the blood, and thofe which are diftended to con
vey it into the womb. But it feems to be more proper
to diftinguifh them into the
preparing, the containing,
and the expelling parts, which are the different offices
ofthe teftes, the vefcula feminales, and the penis ; and
this is the order in which we propofc to defcribe
them.
The teftes are two glandular bodies,
ferving to fe
crete the femen from the blood.
They are originally
formed and lodged within the cavity ofthe abdomen ;
and it is not till after the child is born, or
very near
that time, that they begin to pafs into the groin, and
from thence into the fcrotum (w). By this difpofition
they

In the dead body they may be eafily domonftrated by opening the artery ramifying through any vifcus
in the fpleen, for inftance, and then throwing in air ; by which the lymphatics will be diftended.
One of
them may then be punctured, and mercury introduced into it through a blow-pipe.
(m) It fometimes happens in diffecting ruptures, that the inteftine is found in the fame fac, and in contact
with the teftis. This appearance was at firft attributed to a fuppofed laceration of the periconaenm ; bin later
obfervations, by pointing out the ficuation of the tefticles in the fcecus, have led co prove, that the teftis, as it
defcends into the fcrocum, carries wich ic a porcion or elongacion of the periconaeum, which becomes its tunica
vaginalis, or a kind of fac, in which the teftiele is lodged, as will be explained in the courfe of this fection.
The communication between this fac and the cavity of the abdomen, is ufually foon cut off; but in fome fub

(l)

as

jects

107.
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they

very wifely protected from the injuries to
Abdomen. which
they would be liable to be expofed, from the dif
ferent poficions ofthe child at the time of parturition.
The tefticles in this ftate are loofely attached to the
pfoae mufcles, by means of the peritonaeum by which
they are covered; and they are at this time of life
connected in a very particular manner co die parietes
ofthe abdomen, and likewife to the fcrotum, by means
of a fubftance which Mr Hunter calls the
ligament or
gubernaculum teftis, becaufe ic connects the teftis wich
the fcrotum, and directs its courfe in ics defcent.
This
gubernaculum is of a pyramidal form, with its bulbous
head fixed to the lower end of the teftis and
epididy
mis, and lofes its lower and flender extremity in the
cellular membrane of the fcrotum.
It is difficult to
afcertain what the ftructure and compofition of this
gubernaculum is, but it is certainly vafcular and fi
brous ; and, from certain circumftances, it would feem
to be in part compofed of the cremafter
mufcle, run
ning upwards to join the lower end ofthe teftis.
We are not to fuppofe that the tefticle, when defcended into the fcrotum, is to be feen loofe as a piece
of gut or omentum would be in a common hernial fac.
We have already obferved, that during its refidence in
the cavity of the abdomen it is attached to the perito
neum, which defcends with it ; fo that when the fac
is completed in the fcrotum, the tefticle is at firft at
tached only to the pofterior part of it, while the fore
part of it lies loofe, and for fome time affords a com
munication with the abdomen.
The fpermatic chord,
which is made up of the fpermatic artery and vein,
and of the vas deferens or excretory duct of the teftis,
is clofely attached behind to the pofterior part of this
elongation of the peritonaeum. But the fore part of
the peritoneal fac, which is at firft loofe and not at
tached to the tefticle, clofes after a certain time, and
becomes united to the pofterior part, and thus perfectly
furrounds the tefticle as it were in a purfe.
The tefticles of the foetus differ only in their fize
In their paffage
and fituation from thofe of the adult.
from the abdomen they defcend through the abdominal
rings into the fcrotum, where they are fupported and
defended by various integuments.
What the immediate caufe of this defcent is, has
It has been
not yet been fatisfactorily determined.
afcribed to the effects of refpiration, but the tefticles
have fometimes been found in the fcrotum before the
child has breathed ; and it does not feem to be occafi
oned by the action of the cremafter mufcle, becaufe
the fame effect would be liable to happen to the hedge
and fome other quadrupeds, whofe tefticles remain
are

hog,

in the abdomen

during

life.

OMY.
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fcrotum, which is the external or common co
vering of both tefticles, is a kind of fac formed by the
common
integuments, and externally divided into two
equal parts by a prominent line called raphe.

In the inner part of the fcrotum we meet with a cel
lular coat called dartos
(n), which by its duplicature
divides the fcrotum inco two equal parts, and forms
what is called feptum fcroti, which correfponds with
the raphe.
The collapfion which is fo often obferved
to take
place in the fcrotum of the healthy fubject,
when excited by cold or by the ftimulus of venery,
feems to be very properly attributed to the contractile
motion of the fkin, and not to any mufcular fibres, as
is the cafe in dogs and fome ocher quadrupeds.
The fcrotum, then, by means of its feptum, is
found to make two diftinct bags, in which the tefti
cles, inverted by their proper tunics, are fecurely
lodged and feparated from each other. Thefe coats
are the
cremafter, the tunica vaginalis, and the tunica
albuginea. The firft of thefe is compofed of mufcular
fibres, and is to be confidered only as a partial cover
ing of the teftis; for it furrounds only the fpermatic
chord, and terminates upon the upper and external
parts of die tunica vaginalis teftis, ferving to draw up
and fufpend the tefticle (o). The tunica vaginalis te
ftis has already been defcribed as being a thin produc
tion of the peritonaeum, loofely adhering every where
to the tefticle, which it includes as it were in a
bag.
The tunica albuginea is a firm, white, and very com
pact membrane of a gliftening appearance, which im
mediately invefts the body of the teftis and the epidi
dymis; ferving in fome meafure to connect them to
each other, but without extending itfelf at all to the
fpermatic chord. This tunica albuginea ferves to con
fine the growth of the teftis and epididymus within
cercain limits, and by giving them a due degree of
firmnefs, enables them to perform their proper func
tions.
Having removed this laft tunic, we difcover the fub
ftance of the tefticle itfelf, which appears to be made
up of an infinite number of very elaftic filaments,
which may be beft diftinguifhed after macerating the
Each tefticle is made up of the fper
tefticle in water.
matic artery and vein, and the excretory veffels or tubuli feminiferi.
There are likewife a great number of
abfbrbent veffels, and fome branches of nerves to be
met with in the tefticles.
The fpermatic arteries arife one on each fide from
the aorta, generally about an inch below the emulgents. The right fpermatic vein commonly pafles into
the vena cava; but the left fpermatic vein ufually emp
ties itfelf into the emulgent on that fide ; and it is fup-

S A

pofed

it continues open during life ; and when an hernia or defcent of the inteftine takes place in fuch a fubject,
it does not pufh down a portion of the peritonasum before it, as it muft otherwife neceflarily do, but paffes at
the naked tefticle, conftituting that particular fpecies of
once through this opening, and comes in contact with
rupture called hernia congenita.
and is defcribed as fuch both by Douglas and Wina
(n) The dartos has ufually been confidered as mufcle,
But there being no part of the fcrotum of che human fubject which can be faid to confift of mufcular
fiow.
Albinus and Haller have very properly omitted to defcribe the dartos as a mufcle, and confider ic merely

jects

fibre's
as a

cellular

coat.

,

,

,

.

.

compofed of a few fibres from the obliquus internus abdominis, which uniting
with a few from che tranfverfalis, defcend upon the fpermatic chord, and are infenfibly loft upon thejunica
It ferves to fufpend and draw up the tefticle.
vaginalis of the tefticle.
(o) The cremafter mufcle

is

Ofthe
Abdomen.
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to take this courfe into the
emulgent, that it
may avoid paffing over the aorta, which it would be
obliged to do in its way to the vena cava.
The blood is circulated
very flowly through the
fpermatic artery, which makes an infinite number of
circumvolutions in the fubftance of the
tefticle, where
it depofites the femen, which
paffes through the tubuli feminiferi.
Thefe tnbuli fieminiferi are feen running
in fhort waves from the mnica
albuginea to the axis of
the tefticle ; and are divided into diftinct
portions by
certain thin membranous
productions, which originate
from the tunica albuginea. They at
length unite, and
by an infinite number of convolutions form a fort of
appendix to the teftis called epididymis (r), which is
a vafcular
body of an oblong fhape, fituate upon the
fuperior part of each tefticle. Thefe tubuli of the
epididymis at length form an excretory duct called vas
deferens, which afcends towards the abdominal rings,
with the other parts that make up the fpermatic chord,
and then a reparation takes place; the nerves and
blood-veffels paffing on. to their feveral terminations,
and the vas deferens going to depofit its femen in the
veficulas feminales, which are two foft bodies of a white
and convoluted appearance externally, fituated ob
liquely between the rectum and the lower part of die
bladder, and uniting together at the lower extremity.
From thefe refervoirs (q_), which are plentifully fup
plied with blood-veffels and nerves, the femen is occafionally difcharged through two fhort paflages, which
open into the urethra clofe to a little eminence called

pofed

verumontamim.

Near this eminence

we

meet

with the

proftate,
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which is fituated at the neck of the bladdfer, and is
It is
defcribed as being of a glandular ftructure.
a heart with its fmall end forelike
fomewhat
fliaped
moft, and invefls the origin of the urethra. Internally
it appears to be of a firm fubftance, and- compofed of
feveral follicles, fecreting a whitifh vifcid fluid, that is
the
difcharged by ten or twelve excretory ducts into
urethra, on each fide of the openings of the veficulas
feminales at the fame time, and from the fame caufes
As this lacter fluid is
that the femen is expelled.
found to be exceedingly limpid in the veficulae femi
nales of the dead fubject, it probably owes its whitenefs andvifcidity to this liquor of the proftate.
The penis, which is to be confidered as the vehicle

active organ of procreation, is compofed of two co
the corpora cavernofa, and corpus fpongiofum.
The corpora cavernofa, which- conftitute the greateft
part of the penis, may be defcribed as two cylindrical
ligamentous tubes, each of which is compofed of an
infinite number of minute cells of ai fpongy texture,
which communicate with each other. Thefe two bo
dies are of a very pliant texture, and capable of confi
derable diftenfion; and being united laterally to each
other, occafion by this union a fpace above and ano
ther below.
The uppermoft of thefe fpaces- is filled
by the blood veffels, and the lower one, which is larger
than the other, by the urethra and its corpus
fpongio
fum.
Thefe two cavernous bodies are at firft only fe
parated by a partition of tendinous fibres, which allow
them to communicate with each other; but they after
wards devaricate from each other like the branches of
the letter Y, and diminifhing gradually in fize, are at
or

lumns,

tached,

(p) The tefticles were named didymi by the ancients, and the name of this part was given to it on account
of its fituation upon the tefticle.
(qJ That the bags called veftcula: feminales are refervoirs of femen, is a circumftance which has been by
Mr J. Hunter, however, from feveral circumftances, has been induced to
anatomifts univerfially believed.
think this opinion erroneous.
He has examined thefe veficulas in people who have died fuddenly, and he found their contents to be diffe
In thofe who had loft one of the tefticles, or the ufe of one of them
rent in their properties from the ftmen.
by difeafe, both the veficulas were full, and their contents fimilar. And in a lufus nature, where there was
no communication between the vafa deferentia and veficulas, nor between the veficulas and
penis, the fame
thing took place.
From thefe obfervations, he thinks we have a prefumptive proof, That the femen can be abforbed in the
body of the tefticle and in the epididymis, and that the veficulas fecrete a mucus which they are capable of abforbing when it cannot he made ufe of: That the femen is not retained in refervoirs after it is fecreted and
kept there till it is ufed ; but that it is fecreted at the rime, in confequence of certain affections of the mind
ftimularing the tefticles to this action.
He corroborates his obfervations by the appearance on diffection in other animals; and here he finds That
the fhape and contents of the veficulas vary much indifferent animals, while the femen in moft of them he hag
examined is nearly the fame : That the vafa deferentia in many animals do not communicace wich che veficulas :
That the contents of the veficulas of caftrated and perfect animals are fimilar, and nearly equal in quantity in
no
way refembling the femen as emitted from the animal in coitu, or what is found in the vas deferens after.
He obferves likewife, that the bulb of the urethra of perfect males is confiderably
deach.
larger than in caftra
ted animals.
From the whole, he thinks the following inferences may be fairly drawn : That the bags called veftcula:
femi
nales are noc feininal refervoirs, but glands fecreting a peculiar mucus ; and that the bulb of the urethra is
pro
of
the
accumulated
the
which
it
is
in
to
receptacle
femen,
previous
ejection.
perly fpeaking
do
not contain the
Bat altho idi he has endeavoured to prove that the veficulas
femen, he has not been able
He thinks, however, we may be allowed upon the whole to
to afcertain their particular ufe.
conclude, that they
are, toucher wich ocher parts, fubfervient to the purpofes of generation.
made
has
treated
this
and
fubject very ably,
many ingenious obfervations, fome things
Although the author
maybe objected to what he has advanced; of which the following are a few: That thofe animals who have
bas;s
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tachcd,
Abdomen,
fiffpenforium penis
one on

each

fide, by

to

the

""'

ferior

of the

of the ligamentum
ifchii, and to the in-

means

ramus

pubis.
The corpus fpongiofum penis, or corpus
fpongiofum
urethras, as it is ftyled by fome authors, begins as foon
as the urethra has paffed the
proftate, with a thick
origin almoft like a heart, firft under the urethra, and
afterwards above it,
becoming gradually thinner, and
furrounding the whole canal of the urethra, till it ter
minates in a confiderable expanlion, and conftitutes
what is called the glans penis, which is
exceedingly
vafcular, and covered with papillas like the tongue.
portion

os

The cuticle which lines the inner furface of the ure
thra, is continued over the glans in the fame manner
it is fpread over the lips.
The penis is invefted by die common integuments,
but the cutis is reflected back every where from the
glans as ic is in the eye-lids; fo that it covers this part,
when the penis is in a relaxed ftate, as it were with a
hood, and from this ufe is called prepuce.
The prepuce is tied down to the under part of the
glans by a fmall ligament called frainum, which is in
fact only a continuation of the cuticle and cutis.
There are many fimple febaceous follicles called glan
dule odorifera , placed round the bafis of the glans ;
and the fluid they fecrete ferves to preferve the exquifite fenfibility of this part of the penis, and to prevent
the ill effects of attrition from the prepuce.
The urethra may be defined to be a membranous
canal, paflingfrom the bladder through the whole ex
tent of the penis.
Several very fmall openings, called
lacuna', communicate with this canal, through which
a mucus is
difcharged into it ; and befides thefe, there
are two glands, firlt defcribed by Cowper, as
fecreting
a fluid for
lubricating the urethra, and called Cowper's
*
M:molretS^anc^s (R) ; atl(^ Littre* fpeaks of a gland fituated
near the proftate, as being deftined for the fame ufe.
del' Acad,
The urethra being continued from the neck of the
Royau det
Ssienccs,
bladder, is to be confidered as making part of the uriI700nary paffage ; and it likewife affords a conveyance to
the femen, which we have obferved is occafionally dif
charged into it from die veficulas feminales. The di
rection of this canal being firft under and then before
the pubis, occafions a winding in its courfe from the
bladder to the penis not unlike the turns of the let
as

S.
The

ter

penis has three pair of mufcles, the erectores,
acceleratores, and tranfverfales. They pufh the blood
from the crura to the fore part of the corpora caver
nofa. The firft originate from the tuberofity of the

:
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and terminate in the corpora cavernofa.
The acceleratores arife from the fphincter, and by
their infertion ferve to comprefs the bulbous part of
the urethra ; and the tranfverfales are deftined to afford
a
paffage tothe femen, by dilating the canal ofthe ure
thra.
The arteries of the penis are chiefly derived from
the internal iliacs. Some of them are fuppofed to ter
minate by patulous orifices within the corpora caver

ifchium,

nofa and corpus

fpongiofum;

and others terminate in

veins, which at laftmake up the vena magna dorfi pe
nis, and other fmaller veins, which are in general diftii kited in like order with the arteries.
Its nerves are large and numerous. They arife from
the great fciatic nerve, and accompany the arteries in
their courfe through the penis.
We have now defcribed the anatomy of this organ ;
and there .only) re mains to be explained, how it is ena
bled to attain that degree of 'firmnefs and diftenfion
which is ellcntial to the great work of generation.
The greateft part of the ptnis has been fpoken of
as
being of a fpongy and cellular texture, plentifully
fupplied with blood-veffels and. nerves, and as having
mufcles to move it in different directions.
Now, the
blood is conftantly paffing into ics cells through the
fmall branches of the arteries which open into them,
and is from thence as conftantly returned by the veins,
fo long as the corpora cavernofa and corpus fpongio
fum continue to be in a relaxed and pliant ftate.
But
when, from any nervous influence, or other means,
which it is not ntceffary here to define or explain, the
erectores penis, ejaculatores feminis, levatores ani, &c.
are induced to contract, the veins
undergo a certain
degree of compreflion, and the paflage of the blood
through them is fo mrch impeded, that it collects in
them in a greater proportion than they are enabled to
carry off, fo that the penis gradually enlarges ; and
being more and more forcibly drawn up-againft the os
pubis, the vena magna itfelf is at length comprefled.
a. id the penis becomes fully
But as the
diftended.
caufes which firft occafioned this diftention fiibfide, the
penis gradually returns to.its ftate of relaxation.

§

2.

roS

Female

Organs of Generation.
writers ufually dividei the. female

or
Anatomical
gans of generation into rXttrttat and internal. In the
firft divifion they include the mons veneris, labia pttden-

di,perinaum, clitoris, nymphx, and caruticuLcmyrtiformes ; and in the latter, the
vagina, with the aterut and
its appendages.
$ A

The

2

whereas others that w«ant them, as in the dog kind,
bags called veftcula- feminales perform copulation quickly;
at leaft, there is a free communication between the vafa
the
human
That
in
:
in
body,
tedious
are
copulation

no communication between the vafa de
deferentia and veficulas ; and in animals where the author has obferved
not yet difcovered, and which
may be compa
ferentia and veficulas, there may be a communication by veflels
That the fluid ir the end ofthe vafa deferentia and the vefi
and
fifhes:
in
fowls
ducts
the
to
red
hepato-cyftic
author's own obfervation: That the veficulas in fome arimals inculas feminales are fimilar, according to the
feaibns : That in birds and certain fillies, there is a dilatation
creafe and decreafe with the tefticle at particular
himfelf allows to be a refervoir for the femen.
author
which
the
vafa
the
deferentia,
of
ends
of the
of the bulb ofthe urethra anfwering the purpofe of a refervoir, the author
circumftance
the
to
With refpect
See Obfervations on certain I arts
of the Animal
has mentioned no facts which tend to eftablifh this opinion.
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have fometimes
(r) Both Heifter and Morgagni obferve, that they
that they do not feem to exift in all fubjects.

not

been able

to

find thefe

glands

;

fo

ANAT
The
of the

veneris, which is placed

on the
upper part
fymphyfis pubis, is internally compofed of adipofc menbranes, which makes it foft and prominent :
ic divides inco two parts caUedlabia pudeudi, which de
fending towards the rectum, from which they are di
vided by the perinasum, form what is called the fourchette. The perinxum is that flefliy fpace which ex
tends about an inch and an half from the fourchette to
the anus, and from thence about two inches- to the
mons

coccyx.
The labia pudendi being feparated, we obferve a fulcus called
foffa ??iagna ; in the upper part of which is
placed the clitoris, a fmall round fpongy body, in fome
meafure refembliiig the male penis, but impervious,
compofed of two corpora cavernofa, arifing from the
tuberoiities of the offa ifchii ; furnifhed with two pair
of mufcles, the erectores clitoridis, and the fphincter or
conftrictor oftii vaginas ; and terminating in a glans,
which is covered with its prepuce.
From the lower
part, on each fide of the folia, pafs the nymphas, two
membranous and fpongy folds which feem deftined for
nfeful purpofes in parturition, by tending to enlarge
the volume of the vagina as the child's head palles
through it. Between thefe, about the middle of the
foffa magna, we perceive the orifice of the vagina or os
externum, clofed by folds and wrinkles ; and about
half an inch above this, and about an inch below the
clitoris, appears the meatus urinarius or orifice of the
urethra, much fliorter, though fomewhat larger, than
in men, with a little prominence at its lower edge,
which facilitates the introduction of the catheter.
The os externum is furrounded internally by feveral
membranous folds called caruncula myrtiformes, which
are
partly the remains of a thin membrane called hymen,
that covers the vagina in children. In general the hy
men is fufficiently open to admit the paffage of the
menfes, if it exifts at the time of their appearance ;
fometimes, however, it has been found perfectly clo

fed.
The

vagina, fituated

between the urethra and the

is a membranous cavity, furrounded efpecially
at its external exeremiey with a fpongy and vafcular
fubftance, which is covered by the fphincter oftii va
ginae. It terminates in the uterus, about half an inch
above the os tineas, and is wider and fhorcer in women
who have had children than in virgins.

rectum,

All thefe parts are plentifully fupplied with bloodveffels and nerves. Around the nymphas there are fe
baceous follicles, which pour out a fluid to lubricate
the inner furface of the vagina; and the meatus urina
rius, like the urethra in the male fubject, is conftantly
moiftened by a mucus, which defends it againft the a-

crimony of the urine.

is a hollow vifcus, fituated in the hypo
gastric region, between the rectum and bladder. It is
deftined to receive the firft rudiments of the foetus, and
to affift in the dcvelopement of all its parts, till it ar
rives at a ftate of perfection, and is fitted to enter into
the world, at the time appointed by the wife Author

The

of

uterus

nature.

The uterus, in its unimpregnated ftate, refembles a
wich its fundus or
pear in fliape, fomewhat flattened,
.bottom part turned towards the abdomen, and its cer
vix or neck furrounded by che vagina. The encrance
into its cavity forms a little protuberance} which has

OMY.
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Of the
been compared to the mouth of a tench, and is there
Abdomen.
fore called os tincae.
The fubftance of the uterus, which is of a confider
able thicknefs, appears to be compofed of mufcular and
fmall ligamentous fibres, fmall branches of nerves, fome
lymphatics, and with arteries and veins innumerable.
Its nerves are chiefly derived from the iricercoftal, and
its arceries and veins from the hypogaftric and fperma
The membrane which lines ics cervix, is a conti
tic.
nuation of the inner membrane of the vagina ; but the
outer furface of the body of the uterus is covered with
the peritonasum, which is reflected over it, and defcends
This duplicafrom thence to the inteftinum rectum.
ture of the peritonasum, by paffing off from the fides of
the uterus to the fides of the pelvis, is there firmly con
nected, and forms what are called ligamenta uteri lata ;
which not only ferve to fupport the uterus, but to con
vey nerves and blood-veffels to it.
The ligamenta uteri rotunda arife from the fides of
the fundus uteri, and paffing along within the fore-part
of the ligamenta lata, defcend through the abdominal
rings, and terminate in the fubftance of the mons vene
ris.
The fubftance of thefe ligaments is vafcular, and
alehough boch they and the ligamenta lata admit the
utems in the virgin ftate, to move only about an inch
up and down, yet in the courfe of pregnancy they ad
mit of confiderable diftenfion, and after parturition re
turn nearly to their original ftate with furprifingquicknefs.
On each fide of the inner furface of the uterus, in
the angle, near the fundus, a fmall orifice is to be dif
covered, which is the beginning of one ofthe tubas fallopianas. Each of thefe tubes, which are two in num
ber, paffing through the fubftance of the uterus, is ex
tended along the broad ligaments, till it reaches the
edge of the pelvis, from whence it reflects back ; and
turning over behindSbe Jigaments, about an inch of its
extremity is feen hanging loofe in the pelvis, near the
Thefe extremities, having a jagged appear
ovarium.
Each Cuba
ance, are called fimbria, or morfus diaboii.
Fallopiana is ufually about three or four inches long.
Their cavities are at firft very fmall, but become gra
dually larger, like a trumpet, as they approach the
;
fimbrias.
Near the fimbrias of each tuba Fallopiana, about
is fituated an oval
an inch from the uterus,
body
called ovarium, of about half the fize of the male tef
of
Each
thefe
ovaria
is
ticle.
covered by a production
ofthe peritonasum, and hangs loofe in the pelvis.
They
are of a flat and angular form, and
appear to be com
white
and
cellular
of
a
pofed
fubftance, in which we
are able to difcover feveral minute veficles filled wich a
coagulable lymph, of an uncercain number, commonly
exceeding 12 in each ovary. In the female of riper years
thefe veficles become exceedingly turgid, and a kind of
yellow coagulum is gradually formed within one of
them, which increafes for a certain time. In concep
tion, one of thefe mature ova is fuppofed to be impreg
nated with the male femen, and to be
fqueezed out of
its nidus into the Fallopian tu e ; after which the
rup
tured part forms a fubftance which in fome animals is
of a yellowcolour, and is therefore called corpus luteu?u
;
and it is obfervable, that the number of thefe fears or
fiffures in the ovarium, conftantly correfponds with the
number of feemfes excluded by the mother.

Ma«

Part III.
Ofthe
Abdomen.

109

ANATOMY.
§

3.

Ofthe
In this fyftem there is much ingebut there are certain circumftances fuppofed to Ahdomen,
'
~
A
take place, which have been hitherto inexplicable.
celebrated modern writer, M. Buffon, endeavours toreftore, in fome meafure, the moft ancient opinion, by
allowing the female femen a fhare in this office ; alien
ing, that animalcula or organic particles are to be dif
covered in the feminal liquor of both fexes: he derives
the female femen from the ovaria, and he contends that
But in chis idea he is
no ovum exifts in thofe parts.
evidently miltaken ; and the opinion now moft gene
rally adopted is, chat an impregnation ofthe ovum, by
the influence of the male femen, is effential to concep
tion (s). That che ovum is to be impregnated, there can
be no doubt ; but as the manner in which fuch an im
pregnation is fuppofed to take place, and the means by

ftate of

Of Conception.

Mam, being ever curious and inquificive, has natu
rally been led to enquire after the origin of his exift
ence ; and the fubject of
generation lias employed the
philofophical world in all ages : but in following na
ture up to her minute
receifes, the philofopher foon
finds himfelf bewildered, and his
imagination often fup
plies that which he fo eagerly wifties to difcover, but
which is deftined perhaps never to be revealed to him.
Of the many theories which have been formed on this
fubject, that of. the ancient philofophers feems to have
been the moft fimple : they confidered the male femen
as
alone.capable of forming the fceeus, and believed chat
the female only afforded it a lodging in the womb, and
fupplied, it with nourifhment after it was perfectly for
med. This opinion, however, foon gave place to ano
ther, in which the female was allowed a more confider

able (hare in conception.
This fecond fyftem confidered the foetus as being
formed by the mixture of the feminal liquor of both
fexes, by a certain arrangement of its feveral particles
in the uterus. But in the 16th century, veficles or eggs
were difcovered in the ovaria or female tefticles ; the
foetus had been found fometimes in the abdomen, and
fometimes in the Fallopian tubes ; and the two former
opinions were exploded in favour of a new doctrine.
The ovaria were compared to a bunch of grapes, being
fuppofed 10 confift of veficles, each of which had a
flalk ; fo that it might be difengaged without hurting
Each vethe reft, or fpilling the liquor it contained.
ficle was faid to include a little animal, almoft complete
in all its parts ; and the vapour of the male femen be
ing conveyed to the ovarium, was fuppofed to produce
a fermentation in the veficle, which approached the
neareft to maturity ; and thus inducing it to difengage
itielf from the ovarium, it paffed into the tuba Fallo
piana, thro' which it was conveyed to the uterus. Here
it was fuppofed to take root like a vegetable feed, and
to form, with die veffels originating from the uterus,
what is called the placenta ; by means of which the
circulation is carried on between the mother and the

foetus.
This opinion, with all its abfitrdities, continued to
be almoft univerfally adopted till the clofe of the fame
his glaffes,
century, when Lieuwenhoeck, by means of
difcovered certain opake particles, which he defcribed
as fo many animalcula, floating in che feminal fluid of

the male.
This difcovery incroduced

a new fchifm among the
and gave rife to a fyftem
of
that'
time,
philofophers
to
which is not yet entirely exploded.
this theory the male ft men paffing into the tubas FalJooiinas. one of the animalcula penetrates into the fub
ftance of the ovarium, and enters into one of its veficles
from
or ova. This impregnated ovum is then fqueezed
its hufk, through the coats of the ovarium, and being
feized by the fimbrias, is conducted through the tube
arrives at a
to the uterus, where it is nourilhed till it

According^

nuity

perfection.

J

—~

which the ovum afterwards gets into the Fallopian
tube, and from thence into the uterus, are ftill founded
chiefly on hypothefis, we will not attempt to extend
farcher the inveftigation of a fubject concerning which
fo litde can be advanced with certainty.

\

4.

Ofthe

Foetus in Utero.

Opportunities of

diffecting the human gravid li
occurring but feldom, the ftate of the embryo (t) immediately after conception cannot be per
fectly known.
When the ovum defcends into the uterus, it is fup
pofed to be very minute ; and ic is not till a confider
able time after conception that the rudiments of the
embryo begin to be afcercained.
tems

About the third or fourth week the eye may difco
the firft lineaments ofthe foetus ; but thefe linea
ments are as yet very imperfect, it
being only about
the fize of a houfe-fly. Two little veflels appear in
an almoft tranfparent jelly ; the
largeft of which is de
ftined to become the head ofthe foetus, and the other
fmaller one is refcrved for che crunk.
Bue at this pe
riod no excremicies are co be feen ; the umbilical cord
appears only as a very minute thread, and the placenta
does not as yet abforb the red particles of the blood.
At fix weeks, not only the head but the features of the
face begin to be developed.
The nofe appears like a
fmall prominent line, and we are able to difcover ano
ther line under it, which is deftined for the feparation
of the lips.
Two black poincs appear in the
place of
At the
eyes, and two minute holes mark the ears.
fides ofthe trunk, both above and below, we fee four
minute protuberances, which are the rudiments ofthe
At the end of eight weeks the
arms and legs.
body
of the foetus is upwards of an inch in length, and both
the hands and feet are to be diftinguifhed.
The up
per extremities are found to increafe fatter than the
lower ones, and the feparation ofthe fingers is accom
plished fooner ehan that ofthe toes.
At this period the human form may be
decifively
all che parts of the face
afcertained ;
may be diftin
guifhed, the fhape of the body is clearly marked out,
the haunches and che abdomen are elevaced, che
ver

—

fingers
and

much light on this curious fubject, and has proved by a
variety
(s) The learned Abbe Spallanzani has thiown
of experiments that the animalcule exifts entire in the female ovum and that the male ft- ed is only neceflary to vivi
fy and put it in motion. Pis experiments and obfervations are worthy the attentive perufil of every phyfiologift.
(t) The rudiments of che child are nfudly diftinguiflied by this name till the human figure can, be diftinct ly
and then it has the appellation offoetus.
—

afcertained,
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from each
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and the intef-

tines appear like minute-threads.
At the end of the thiird monch, the fcetus meafures

about three inches ; at the end of the fourth monch,
five inches ; in the fifth month, fix or feven inches ; in
the fixth month, eight or nine inches ; in the feventh
month, eleven or twelve inches ; in the eighth month,
fonrteen or fifteen inches ; and at the end of the ninth
month, or full time, from eighteen to twenty-two
inches. But as we have not an. opportunity of exa
mining die fame fcetus at dirferenc periods of pregnancy,
and as their fize and length may be influenced by the
conftitution and mode.of life of the mother, calcula
tions of thisikind inuftbe very uncertain.
The fiestas during all this time aflhmes an oval fi
gure, whichicorrefponds with the fliape of the uterus.
Its chin is found reclining on its hreaft with its knees
drawn up towards fts chin, and its arms folded over
them. But it iecms likely, that the pofture of fome
of thefe parts is varied in the latter months of preg
nancy, fo as to caufe tliofe painful twitches which its
mother ufually feels from time to time.
In natural
cafes, its head is probably placed towards the os tinea;
from the time of conception to that of its birth ; though
formerly it was confidered as being placed towards the
fundis uteri till about the eighth or ninth month,
when the head, by becoming fpecifically. heavier than
the other parts of the body, was fuppofed to be turned
downwards.
The capacity of the uterus increafes in proportion
to the growth of the fcetus, -but without becoming
thinnerin its fubftance, as might naturally be expected.
The nourifhment of the fcetus, during all this lime,
feems to be derived from the placenta, which appears
to be originally formed by that part of the ovum vihich
The remaining part of die
is next the fundus uteri.
ovum is covered by a membrane called fpongy cho
rion (u) ; within which is anolher called true chorion,
which includes a third termed amnios (*v) : this con
tains a watery fluid, which is the liquor amnii (w), in
which the fcetus floats till the time of its birth. On
the fide next the feetus, the placenta is covered by the
amnios and true chorion ; on the fide next the mother
it has a production continued from the fpongy cho
rion. The amnios and chorion are remarkably thin and
tranfparent, having no blood-vefltls entering intolheir

O
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and vafcular.

Oftfot
coniDofidon. The fpongy chorion is opake
Abdomen.
In the firft months of pregnancy, the inyolucra bear a
large proportion to their contents ; but this proportion
is afterwards reverted, as the fcetus increafes in bulk.
The placenta, which is the medium through which
the blood is conveyed from the mother to the foetus,
and the manner in -.which this conveyance takes place,
deferve next to be confidered.
The placenta is a broad, flat, and fpongy fubftance,
like a cake, clofely adhering to the : inner furface of
the womb, ufually near the fundus, and appearing to
be chiefly made up of the Tamifications of the umbili
cal arteries and vein, and partly of the extremities of
the uterine veflels. The arteries of the uterus difcharge
their contents into the fubftamce of this cake ; and the
veins of the placenta, receiving the blood cither by a
direct communication' of veflels, or by ahforption, at
length form the umbilical vein, which paffes on to the
finus of the vena porta, and from thence to the vena
cava, by means of the canalis venofus, a communica
tion that is clofed in the adult. But the circulation of
the blood through the heart is not conducted in the
fcetus as in the adult : in the latter, the blood is carried
from the right auricle of the heart through the pulmo

nary artery, and is returned to the left auricle by the
pulmonary vein ; but a dilatation of the lungs is eiieutial to the paffage of the blood through the pulmonary
veflels, and this dilatation cannot take place till after
the child is born and has refpired. This deficiency,
however, is fupplied in the fcetus by the immediate
communication between die right and left auricle,
through an oval opening, in the feptum which divides
The blood is
the two auricles, ca]\cdfi>raincn ovale
likewife tranfmitted from the pulmonary arctry to the
aorta, by means of a duct called canalis aitxritft t,
which, like the canalis venofus, and loramen ovalae,
gradually clofes after birth.
The blood is returned again from the fcetus through
two arteries called the umbilical arteries, which arife
from the iiiacs. Thefe two veflels raking a winding
courfe wich the vein, form with that, artd the mem
branes by which they are furrounded, what is called
the uvibilical chord. Thefe arteries, after ramifying
through die fubftance of the placenta, difcharge their
blood into the veins of the uterus; in the fame manner
.as the uterine arteries diichaiged their blood into the
.

branches

of

the uterus.
(u) Dr Hunter has defcribed this as a lamella from the inner furface
more connected with the chorion: he has
thinner
and
becomes
it
gradually
©fpregnancy

the latter months
namtd it membrana
probability, confidcrs it as be
In

caduca, or decidua, as it is call off wich die placenca. Siguier Scarpa, with more
ing compofed of an infpiffated coagulable lymph.
(v) In fome quadrupeds, die urine appears to be conveyed from the bladder through a canal called urcchus,
tothe allantois, which is a refervoir, refembliiig a long and blind gut, fituated between the choiion and am
The human fcetus feems to have no fuch refervoir, though fome writers have fuppofed that it does exift.
nios.
From the top of the bladder a few longitudinal fibres are extended to the umbilical chord ; and thefe flics have
been confidered as the urachus, though without having been ever found pervious.
(w) The liquor amnii coagulates like the lymph. It has been fuppofed to pals into the cefophagus, and to
afford nourifhment to the fcetus ; but this does not feem probable. Children have come into the world without
an cefophagus, or any communication between the ftomach and the mouch ; buc there has been no-well atttfted
inftance of a child's having been born without a placenta ; and it does not feem likely, thar any of the
fluid can be abforbed through the pores ofthe fkin, the fkin in the fcetus being everywhere covered with a great

quantity

of

mucus.
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branches of the umbilical vein.

gets

conftantly paffing

mined.

out at

So that the blood is;
in at one fide of the placenta andthe other.; but in what particular manner it

EXPLANATION
Plate
Fig.

of

PLATES
va

XXV.

Shows the* Concents of the Thorax and Abdomen in fitu.
Top of the trachea, or wind-pipe. 2 2, The in
i.

*

i.

ternal

jugular veins.

vena

cava

3. 3, The fubclavian veins. 4, The
defcendens.
5, The right auricle of the
heart.
6, The right ventricle. 7, Part of the left
ventricle. 8, The aorta defcendens. 9, The pulmo-.
nary artery. 10, The right lung, part of which is
cut off to fhow the
great blood veffels. 1 1, The left
lung entire. 12 ii, The anterior edge of the dia
phragm. 13 13, The two great lobes of the liver.
14, The ligamentum. rotundum. 15, The gall-bladder.
16 The ftomach.
17 17, The jejunum and ilium.
18, The fpleen.

Fig.

2.

Shows the

lopoietic Vifcera,

Organs fubfervient

—

to

the

Chy-

with thofe of Urine and Ge

neration.
1 1, The under fide of the two
great lobes of the
liver,
a, Lobulus Spigelii. 2, The ligamentum ro
tundum.
3, The gall-bladder.
4. The pancreas.
6 6, The kidneys.
5, The fpleen.
7, The aorca
defcendens. 8, Vena cava afcendens. 9 9, The renal
veins covering che arceries.
10, A probe under che
fpermatic veflels and a bit of the inferior mesente
ric arcery, and over the ureters.
11 11, The ureters.
12 12, The iliac arteries and veins.
13, The rectum
inteftinum.
14, The bladder of urine.
Fig. 3. Shows the Chylopoietic Vifcera, and Or
gans fubfervient to them, taken out of the Body en
tire.
A A, The under fide of the two great lobes of the
liver. B, Ligamentum rotundum.
C, The gall
bladder.
D, Ductus cyfticus. E, Ductus hepaticus.
F, Ductus communis choledochus. G, Vena portaI I, The ftomach.
rum.
H, Arteria hepatica.
K K, Vense & arteriae gaftro-epiploicas, dextne &
finiftras. L L, Vense & arcerias coronarias vencriculi.
M, The fpleen. N N, Mefocolon, with ics veffels.
O O O, Ineeftinum colon.
P, One of the ligaments
of the colon, which is a bundle of longicudinal mufcu
lar fibres. P^Q^Q^Q^, Jejunum and ilium. R R, Sig
moid flexure of the colon with the ligament continued,
and over S, The rectum inteftinum. T T, Levatores
ani.
U, Sphincter ani. V, The place to which the
proftace gland is connected. W, The anus.

of a Fcetus at the full
time, with the Right Auricle cut open to fhow
the Foramen Ovale, or paflage betw-een boch Au
ricles.
b, The left ventricle.
a, The right ventricle,
c c, The outer fide of the right auricle ftretched out.
d d, The pofterior fide, which forms the anterior fide
ofthe feptum.
c, The foramen ovale, with the mem
brane or valve which covers the left fide, f, Vena ca
Fig. 4.

Shows the Heart

through

XXV.

inferior

the

placenta

XXVI.

is

and

paffing through

a

point

not

yet deter-

XXVII.

g, A portion of the dia

phragm.
Fig. 5. Shows the Heart and Large Veffels of a FtKtus at the full time.
a, The left ventricle, b, The right ventricle, c, A
d, Left auricle, e e, The
part of the right auricle,
right branch of the pulmonary artery, f, Arteria
pulmonalis. g g, The left branch of the pulmonary
artery, with a number of its largeft; branches diffected:
from the lungs,
h, The canalis arteriofus. i, The

arch of the aorca.
k k, The aorca defcendens. 1, The
left fubclavian artery,
m, The left carotid artery.
n, The right carotid artery, o, The right fubclavian
artery, p, The origin of the right carotid and right
fubclavian arteries in one common trunk, q, The ve
na cava fuperior or defcendens.
r, The right com
mon fubclavian vein,
s, The left common fubclavian

vein.
All the pares defcribed in this figure are
be found in the adult, except the canalis arteriofus.
N. B.
to

Plate XXVI.
Exhibits the more fuperficial Lymphatic Vef
fels of the Lower Extremity.
A, The fpine of the os ilium. B, The os pubis.
C, The iliac artery. D, The knee. E, E, F, Branches?
of the crural arcery. G, The nuifibnlus gaftrocnemius.
H, The tibia. I, The tendon of the mufculus tibia
lis anticus.
On the out-lines, a, A lymphatic veflel
belonging to che top of the foot, b, Its firft divifion
into branches,
c, c, c, Other divifions of the fame
lymphatic veflel. d, A fmall lymphatic gland, e, The
lymphatic veffels which lie between the fkin and the
mufcles of the thigh,
f, f, Two lymphatic glands at
the upper part of the thigh below the groin, g, g, Other glands,
h, A lymphatic veflel which paffes by
the fide of thofe glands without communicating with
them ; and, bending towards the infide ofthe groin at
(i), ope:ns into the lymphatic gland (k). 1, 1, Lymphatic
glands in the groin, which are common to the lympha
tic veffels of the genitals and thofe of the lower extre
mity, m, n, A plexus of lymphatic veflels paffing on
the infide of the iliac artery.
Fig.

1.

2. Exhibits a Back View of the Lower
diffected fo as to fhow the dceper-feated
Veffels which accompany che Arteries.

Fig.

Extremity,
Lymphatic

A, The os pubis. B, The tuberofity of the if
chium. C, That part of the os ilium which was ar
ticulaced with the os facrum. D, The excremity of
the iliac artery appearing above the groin.
E, The
knee. F F, The two cut furfaces of the triceps
mufcle, which was divided to fhow the lymphatic vef
fels that pafs through its perforation along with the
crural artery. G, The edge of the mufculus gracilis.
II, The gaftrocnemius and fokus, much fhrunk. by
being dried, and by the fqleus being feparated from
the

Ofthe
Abdomen.

v

che tibia

to

expofe

the veiTels.

A

N

A

I, The heel. K, The

fole of the foot.
L, The fuperficial lymphatic veffels
paffing over the knee, to get to the thigh. On the
out-lines ; M, The pofterior tibial artery, a, A lym
phatic veflel accompanying the pofterior tibial arcery.
b, The fame veflel croffing the artery, c, A fmall

lymphatic gland, thro' which this deep-feated lymphatic
Veflel pafles. d, The lymphacic veflel paffirig under a
fmall part of the foleus, which is left attached co the
bone, the reft being removed, e, The lymphatic veffel croffing the popliteal artery,
f, g, h, Lymphatic
glands in the ham, through 'which the lymphatic veffel pafles. i, The lymphatic veflel pafling wich the
crural artery, through the perforation of the triceps
mufcle. k, The lymphatic veflel, after it has palled
the perforation of the triceps, dividing into branches
which embrace the artery (1). m, A lymphatic gland
belonging to the deep-feated lymphatic veflel. At this
place thofe veffels pafs to the fore part of the groin,
where they communicate with the fuperficial lympha
tic veffels.
n, A part ofthe fuperficial lymphatic veffel appearing on the brim of the pelvis.
Fig. 3.

Exhibits the Trunk of the Human Subject,
to fhow the Lymphatic Veffels and the
Ductus Thoracicus.
B B, The two jugular veins.
A, The neck.
C, The vena cava fuperior. D D D D, The fub
clavian veins. E, The beginning of the aorta, pulled
to the left fide by means of a ligature, in order to
fhow the thoracic duct behind it. F, The branches
arifing from the curvature of the aorta. G G, The
H H, The firft ribs, II, The
two carotid arteries.
trachea. K K, The fpine. L L, the vena azygos.
M M, The defcending aorta.
N, The cceliac artery,
dividing into three branches. O, The fuperior mefenteric artery*
P, The right crus diaphragmatis.
£> Qj The two kidneys. R, The right emulgent ar
S S, The external iliac arteries,
g d, The
tery.
mufculi pfoas. T, The internal iliac arcery. U, The
cavity of the pelvis. X X, The fpine of the os ilium.
Y Y, The groins,
a, A lymphatic gland in the
groin, into which lymphatic veffels from the lower ex
tremity are feen to enter, k b, The lymphatic veffels
of the lower extremities pafling under Poupart's liga
c
ment,
c, A plexus of the lymphatic veffels lying on
each fide of the pelvis, d, The pfoas mufcle with
lymphatic veflels lying upon its infide. e, A plexus
of lymphatics, which having paffed over the brim of
the pelvis at (c), having entered the cavity of the pel
vis, and received the lymphatic veffels belonging to the
Vifcera contained in that cavity, next afcends, and paf
fes behind the iliac artery to (g). f, Some lymphatic
veffels of the left fide pafling over the upper part of
the os facrum, to meet thofe of the right fide, g, The
right pfoas, with a large plexus of lymphatics lying on
its infide. h h, The plexus lying on each fide of the
fpine. i i i, Spaces occupied by the lymphatic glands.
k, The trunk of the lacteals, lying on the under fide of
the fuperior mefenteric artery. /, The fame dividing
into two branches, one of which paffes on each fide of
the aorta ; that of the right fide being feen to enter
the thoracic duct at (m).
m, The thoracic duct be
ginning from the large lymphatics, n, The duct pafsing under the lower part of the crus diaphragmatis,

prepared
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and under the right emulgent artery. 0, The thora- Ofthe
Abdonw.
cic duct penetrating the thorax. />, Some lymphatic
The
tho
veflels joining that duct in the thorax,
q,
racic duct pafling under the curvature of the aorta to
The aorta being drawn
get co che left fubclavian vein.
afide to fhow the duel:, r, A plexus of lymphatic vef
fels pafling upon the trachea from the thyroid gland to
the thoracic duct.
Plate
Fig.

1.

Reprefents

XXVIf.

the Under and Pofterior Side of the

Bladder of

Urine,

&c.

ureters.
a, The bladder, b b, The infertion ofthe
from
the
femen
c
which
vafa
The
convey
deferentia,
c,
and pafs
the tefticles to d d, The veficulae feminales,
—

proftate gland, to difcharge themfelves
f, The beginning of the urethra.

through
into

The

e,

Fig.

2.

A tranfverfe Section of the Penis.

g g, Corpora cavernofa penis, h, Corpus cavernofum urethras, i, Urethra, k, Septum penis. 1 1, The
feptum between the corpus cavernofum urethras and
that of the penis.
Fig. 3 A Longitudinal Section of the Penis.
m, The corpora cavernofa penis, divided by o,
The feptum penis,
n, The corpus cavernofum glandis, which is the continuation of that of the urethra.
.

m

the Female Organs of Genera
tion.
a, That fide of the uterus which is next the os fa
crum.
2, Its cervix, b b, The Fal
1, Its fundus.
lopian or uterine tubes, which open into the cavity of
the uterus ;
but the other end is open within the pel
vis, and furrounded bye c, The fimbrias, d d, The
ovaria.
e, The os internum uteri, or moueb of the
womb,
f f, The ligamenta rotunda, which paffes
without the belly, and is fixed to the labia pudendi.
g g, The cut edges of the ligamenta lata, which con
nects the uterus to the pelvis,
h, The infide of the
vagina, i, The orifice of the urethra, k, The cli
m m, The
toris furrounded by (1,) The prasputium.
labia pudendi.
n n, The nymphas.
Fig. 4.

Reprefents

—

Shows the Spermatic Ducts of the Tefticle
filled with Mercury.
A, The vas deferens. B, Its beginning, which
forms the pofterior part of the epididymis.
B, The
middle of the epididymis, compofed of terpentine
ducts. D, The head or anterior part of the epididy
mis unravelled, e e e e, The whole ducts which cornpofe the head of the epididymis unravelled, f f, The
vafa deferentia. g g, Rete teftis. h h, Some rectili
neal ducts which fend off the vafa deferentia. i i, The
fubftance of the tefticle.

Fig. 5.

Fig.

6.

right Tefticle entire, and the Epidi
dymis filled with Mercury.
beginning of the vas deferens. B, The vas
The

A, The
deferens afcending towards the abdomen. C, The po
fterior part of the epididymis, named globus minor.
D, The fpermatic veffels inclofed in cellular fubftance.
E, The body of the epididymis. F, Its head, named
globus major. G, Its beginning from the tefticle.
H, The body ofthe tefticle, inclofed in the tunica al

buginea.
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Part
Ill

Ofthe
cheft.

IV.

Of

thorax,
chest, is that cavity of
THE
trunk which extends from the clavicles,

the
the
lower part of the neck, to the diaphragm, and includes
the vital organs, which are the heart and
lungs ; and
likewife the trachea and
cefophagus. This cavity is
formed by the ribs and vertebrae of the
back, covered
by a great number of mufcles, and by the common in
teguments, and anteriorly by two glandular bodies
called the breafts.
The fpaces between the ribs are
filled up by mufcular fibres, which from their fituation
or

or

—

are

called

113.

The
merate

brane.

Of

the

Breafts.

breafts may be defined to be two large conglo
glands, mixed with a good deal of adipofe mem
The glandular part is compofed of an infinite

number of minute arteries, veins, and nerves.
The arteries are derived from two different trunks;
one of which is called the internal, and the other the
external, mammary artery. The firft of thefe arifes from
the fubclavian, and the latter from the axillary.
The veins every where accompany the arteries, and
are
diftinguifhed by the fame name. The nerves are
chiefly from the vertebral pairs. Like all other con
glomerate glands, the breafts are made up of a great
many fmall diftinct glands, in which the milk is fe
creted from the ultimate branches of arteries. The
excretory ducts of thefe feveral glands gradually unit
ing as they approach the nipple, form the tubuli lactiferi, vvhich are ufually more than a dozen in number,
and open at its apex, but have little or no communica
tion, as has been fuppofed, at the root of the nipple.
Thefe ducts, in their courfe from the glands, are fur
rounded by a ligamentary elaftic fubftance, which ter
Both this fubftance,
minates with them in the nipple.
and the ducts which it contains, are capable of confi
derable extenfion and contraction ; but in their natu
ral ftate are moderately corrugated, fo as to prevent
an involuntary flow of milk, unlefs the diftending force
be very great from the accumulation of too great a

quantity.

The whole fubftance of the nipple is very fpongy
and elaftic : its external furface is uneven, and full of
fmall tubercles. The nipple is furrounded with a difk
or circle of a different colour, called the areola; and on
the infide of the fkin, under the areola, are many fe
baceous glands, which pour out a mucus to defend the
: for the fkin upon thefe parts is very
areola and

nipple

papillae lying very bare, are
irritation.
The breafts are formed for the fecretion of milk,
which is deftined for the nourifhment of the child for
fome time after its birth. This fecretion begins to
foon after delivery, and continues to flow for
take

thin

and the

;

much

expofed

out.

The

milk,

examined

chemically,

appears

to

be

com

oil, mucilage, and water, and of a confider
able quantity of fugar. The generality of phyfiologifls have fuppofed that, like the chyle, it frequently

pofed

of

Sect. II.

Of the

Pleura.

The cavity ofthe thorax is every where lined by a
membrane of a firm texture called pleura. It is com
pofed of two diftinct portions or bags, which, by being
applied to each other laterally, form a feptum called
mediaftinum ; which divides the cavity into two parts,
and is attached pofteriorly to the vertebra of the back,
and anteriorly to the fternum. But the two laminas of
which this feptum is formed, do not every where ad
here to each other ; for at the lower part of the thorax
they are feparated, to afford a lodgment to the heart ;
and at the upper part of the cavity, they receive be
tween them the thymus.
The pleura is plentifully fupplied with arteries and
veins from the internal mammary and the intercoftals.

TTJ.

are
very inconfidcrable, are derived
from the dorfal and intercoftal nerves.
The furface of the pleura, like that of the perito
naeum and ocher membranes
lining cavities, is con
ftantly bedewed with a ferous moiflure (w) which pre
vents adhefion of the vifcera.
The mediaftinum, by dividing the breaft into twocavities, obviates many inconveniences, to which we
fliould otherwife be liable. It prevents the two lobes of
the lungs from compreffing each other when we lie on
one fide; and confequendy contributes to the freedom
of refpiration, which is difturbed by the leaft preflure
on the
lungs. If the point of a fword penetrates be
tween the ribs into the cavity of the thorax, the lungfe
on that fide ceafe to perform their office ; becaufe the
air being admitted through the wound, prevents the di
latation of that lobe ; while the other lobe, which is
feparated from it by the mediaftinum, remains unhurt,
and continues to perform its function as ufual.

Its nerves, which

chiefly

nervous

S

to

place

( w) "When this fluid
ftitutes the

many months in very large quantities, if the woman
fuckles her child.
The operation of fuction depends on the principles
of the air-pump, and the flow of milk through the
lactiferous tubes is facilitated by their being ftretched

retains the properties of the aliment and medicines ta
*
ken into the ftomach ; but from fomelate experiments *, yourn. de
Med.lliT.
this fuppofition appears to be ill-founded.

intercoftal mufcles.
Sect. I.

THORAX.

the

is exhaled in

hydrops pectoris.

too

great

a

E c T.

II.

Of the Thymus.

The
which is
not

quantity,

thymus is a glandular fubftance, the ufe of
not perfectly afcertained, its
excretory duct
having yet been difcovered. It is of an oblong
5B
figure,

or

is not

properly

carried

off,

it accumulates and

con

"4-
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figure, and is larger in the fcetus and in young children than in adults, being fometimes
nearly effaced in
It is placed in the
very old fubjects.
upper part of the
thorax, between the two laminae of the mediaftinum ;
but at firft is not altogether contained wichin the
cavity
ofthe cheft, being found to border upon the
upper ex

S

E c T.

V.

Of the

Ot the
Thorax.

Trachea.

~

116.

The trachea or windpipe, is a cartilaginous and
membranous canal, through which the air paffes into
Its upper part, which is called the larynx,
the lungs.
The uppermoft of thefe
is compofed of five cartilages.
tremity ofthe fternum.
over the glottis or mouth of the
is
placed
cartilages
before
Sect. IV. Of the Diaphragm.
larynx, and is called epiglottis, which has been
fpoken of, as clofing the paffage to the lungs in the
The cavity of the thorax is feparaced from that of act of fwallowing. At the fides ofthe glottis are pla
the abdomen, by a fiefhy and membranous fubftance ced the two arytenoide cartilages, which are of a very
The ante
called the diaphragm or midriff. The greateft part of complex figure, not eafy to be defcribed.
it is compofed of mufcular fibres ; and on this account rior and larger part of the larynx is made up of two
fyftematic writers ufually place it Very properly among cartilages ; one of which is called thjroides or fcutifor
the mufcles. Its middle part is tendinous, and it is mis, from its being fliaped like a buckler; and the 0covered by the pleura above, and by the peritonaeum
ther cricoides or annularis, from its refembling a ring.
below.
It feems to have been improperly named
Boch thefe cartilages may be felt immediately under
feptum tranfuerfum, as it does not make a plane tranf the fkin, at the fore-part of the throat, and the thyverfe divifion of the two cavities, but forms a kind of roides, by its convexity, forms an eminence called pomum adami, which is ufually more confiderable in the
vault, the fore-part of which is attached to the fter
num.
Laterally it is fixed to the laft of the true ribs, male than in the female fubject.
and to all the falfe ribs; and its lower and pofterior
All thefe cartilages are united to each other by means
part is attached to the vertebras lumborum, where it of very elaftic, ligamentous fibres; and are enabled,
may be faid to be divided into two portions or crura by the affiftance of their feveral mufcles, to dilate or
contract the paflage of the larynx, and to perform that
(x).
The principal arteries of the diaphragm are derived variety of motion which feems to point out the larynx
from the aorta, and its veins pafs into the vena cava.
as the principal organ of the voice ; for when the air
Its nerves are chiefly derived from the cervical pairs.
paffes out through a wound in the trachea, it produces
It affords a paflage to the vena cava through its tendi
no found.
nous part, and to the cefophagus through its fiefhy
Thefe cartilages are moiftened by a mucus, which
portion. The aorta paffes down behind it between its feems to be fecreted by minute glands fituated near
crura.
them. The upper part of the trachea is covered ante
The diaphragm not only ferves to divide the thorax riorly and laterally by a confiderable body, which is
from the abdomen, but by its mofcnlar ftructure is ren
fuppofed to be of a glandular ftructure, and from its
dered one of the chief agents in refpiration. When fituation near the thyroid cartilage is called the thyroid
its fibres contract, its convex fide, which is turned to
gland ; though its excretory duct has not yet been dif
wards the thorax, becomes gradually flat, and by in- covered, or its ufe afcertained.
The glottis is interiorly covered by a very fine mem
creafing the cavity of the breaft, affords room for a
complete dilatation of the lungs, by means of the air brane, which is moiftened by a conftant fupply of a
which is then drawn into them by the act of infpira- watery fluid. From die larynx the -canal begins to
tion.
The fibres of the diaphragm then relax ; and as take the name of trachea or afpera arteria, and extends
from thence as far down as the third or fourth verte
it refumes its former ftate, the cavity of the thorax be
bra of the back, where it divides into two branches,
comes gradually diminifhed, and the air is driven out
which are the right and left bronchial tube. Each of
again from the lungs by a motion contrary to the for
thefe bronchi (y) ramifies through the fubftance of
mer one, called exfpiration.
It is in fome meafure, by means of the diaphragm,
that lobe of the lungs to which it is diftributed, by
that we void the faeces at the anus, and empty the uri
an infinite number of branches, which are formed of
cartilages feparated from each other like thofe of the
nary bladder. Befides thefe offices, the acts ©f cough
ing, fneezing, fpeaking, laughing, gaping, and figh- trachea, by an intervening membranous and ligamcning, could not take place without its affiftance; and tary fubftance. Each of thefe cartilages is of an angu
lar figure ; and as they become gradually lefs and lefs
the gentle preflure which all the abdominal vifcera re
in their diameter, the lower ones are in foine meafure
ceive from its conftant and regular motion, cannot fail
to aflift in the performance of the feveral functions
received into thofe above them, when the lungs, after
which were afcribed to> thofe vifcera.
being inflated, gradually collapfe by the air being pufh■

-

ed

(x) Anatomical writers have ufually defcribed the diaphragm as being made up of two mufcles united by
middle tendon ; and thefe two portions or crura form what they fpeak of as the inferior mufcle, arifino- from
the fides and fore-part ofthe vertebras.
(v) The right bronchial tube is ufually found to be fomewhat fliorter and thicker than the left; and M.
Portal, who has publilhed a memoir on the action of the lungs on the aorta in refpiration, obferves, that the
left bronchial tube is clofely connected by the aorta; and from fome experiments he is induced to conclude
that in the firft refpirations, the air only enters into the right lobe of the lungs. Memoir e s de P Acaderyiis
Roy ale des Sciences > 1 765.
a
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from them in exfpiration, As the branches of
the bronchi become more minute, their cartilages be
out

more angular and membranous, till at
found to be perfectly membranous, and
at laft become invifible.
The trachea is furniflied wich fiefhy or mufcular
fibres ; fome of which pafs through its whole extent
longitudinally, while the others are carried round it in
a circular direction ; fo that
by the contraction or re
laxation of thefe fibres, it is enabled to fhorten or
lengthen itfelf, and likewife to dilate or contract the
diameter of its paffage.
The trachea and its branches, in all their ramifica
tions, are furnifhed with a great number of fmall glands
which are lodged in their cellular fubftance, and dif
charge a mucous fluid on the inner furface of thefe tubes.
The cartilages of the trachea, by keeping it con

come more

and

length they are

ftantly open, afford a free paflage to the air, which we
are obliged to be inceffantly refpiring ; and ics mem
branous part, by being capable of contraction and di
latation, enables us to receive and expel the air in a
greater or lefs quantity, and with more or lefs veloci
ty, as may be required in finging or in declamation.
This membranous ftructure of the trachea pofteriorly,
feems likewife to affift in the defcent of the food, by
preventing that impediment to its paffage down the
cefophagus, which might be expected if the cartilages
were complete rings.

The trachea receives its arteries from the carotid
and fubclavian arteries, and its veins pafs into the ju
gulars. Its nerves arife from the recurrent branch of
the eighth pair, and from the cervical plexus.
Sect. VI.

Of the Lungs.

The lungs fill the greater part of the cavity of the
breaft. They are of a foft and fpongy texture, and
are divided into two lobes, which are feparated from
each other by the mediaftinum, and are externally co
vered by a production of the pleura. Each of thefe is
divided into two or three leffer lobes ; and wc com
monly find three in the right fide of the cavity, and
two in the left.
To difcover the ftructure of the lungs, it is required
to follow the ramifications of the bronchi, which were
defcribed in the laft fection. Thefe becoming gradu
ally more and more minute, at length terminate in the
cellular fpaces or veficles, which make up the greateft
commu
part of the fubftance of the lungs, and readily
nicate with each other.
The lungs feem to poffefs but little fenfibility.
Their nerves, which are fmall, and few in number,
This
are derived from the intercoftal and eighth pair.
laft pair having reached the thorax, fends off a branch
on each fide of the trachea, called the recurrent, which
reafcends at the back of the trachea, to which it furniihes branches in its afcent, as well as to the cefopha
diftributed to the larynx and its
gus, but it is chiefly
mufcles. By dividing the recurrent and fuperior la
nerves at their origin, an animal is deprived

ryngeal

of its voice.
There are two feries of arceries which carry blood
arterias bronchiales, and
to the lun"-s: thefe are the
the pulmonary artery.
The arteriae bronchiales begin ufually by two branch-

O

7

MY.

of which commonly arifes from the right in
tercoftal, and the other from the trunk of the aorta :
but fometimes there are three of thefe arteries, and in
fome fubjects only one. The ufe of thefe arteries is
to ferve for the nourifhment of the lungs, and their ra
mifications are feen creeping every where on the branch
es of the bronchi.
The blood is brought back from
them by the bronchial vein into the vena azygos.
The pulmonary artery and vein are not intended for
the nourifhment of the lungs; but the blood in its
paffage through them is deftined to undergo fome
changes, or to acquire certain effential properties (from
the action of the air), which it has loft in ics circula
tion through the other parts of the body. The pul
monary artery receives the blood from the right ven
tricle of the heart, and dividing into two branches, ac
companies the bronchi every where, by its ramifications
through the lungs ; and the blood is afterwards con
veyed back by the pulmonary vein, which gradually
forming a confiderable trunk, goes to empty itfelf into
the left ventricle of the heart ; fo that the quantity of
blood which enters into the lungs, is perhaps greater
than that which is fent in the fame proportion of time
through all the other parts ofthe body.
es ;

one

Sect. VII.

Of Refpiration.

Respiration conftitutes one of thofe functions
which are properly termed vital, as being effential to
life ; for to live and to breathe are in fact fynonymous
It confifts in an alternate contraction and dila
terms.
tation of the thorax, by firft infpiring air into the lungs,
and then expelling it from them in exfpiration.

perhaps be eafy to diftinguifh and point out
phenomena of refpiration ; but to explain
their phyfical caufe will be attended with difficulty :
for it will naturally be enquired, how the lungs, when
emptied of the air, and contracted by exfpiration, be
come
again inflated, they themfelves being perfectly
paflive ? How the ribs are elevated in oppofition to
their own natural fituation ? and why the diaphragm is
It will

the feveral

contracted downwards towards the abdomen i Were we
to affert that the air, by forcing its way into the cavity
of the lungs, dilated them, and confequendy elevated
the ribs, and preffed down the diaphragm, we fhould
fpeak erroneoufly. What induces the firft infpiration,
it is not eafy to afcertain ; but after an animal has once
refpired, it would feem likely that the blood, after ex
fpiration, finding its paffage through die lungs obftructed, becomes a ftimulus, which induces the intercoftal
mufcles and the diaphragm to contract, and enlarge the
cavity of the thorax, in confequence perhaps of a cer
tain nervous influence, which we will not here attempt
to explain.
The air then rufhes into the lungs ; every
branch of the bronchial tubes, and all the cellular fpa
ces into which they open, become
fully dilated ; and
the pulmonary veffels being equally diftended, the blood
flows through them with eafe.
But as the ftimulus
which firft occafioned this dilatation ceafes to operate,
the mufcles gradually contract, the diaphragm rifes up
wards again, and diminilhes the cavity ofthe cheft; the
ribs return to their former ftate ; and as the air pafles
out in exfpiration, the
lungs gradually collapfe, and a
refiftance to the paffa<!;e of the blood again takes place.
But the heart continuing to receive and expel the
blood
5 B 2

ANAT
the pulmonary artery begins again to be diftend
the ftimulus is renewed, and the fame procefs is
repeated, and continues to be repealed, in a regular
fucceflion, during life : for though the mufcles of refpi
ration, having a mixed motion, are (unlike the heart)
in fome meafure dependent on the will, yet no human

blood,
ed,

after having once refpired, can live many mo
without it. In an attempt to hold one's breath,
the blood foon begins to diftend the veins, which are

being,
ments

unable to empty their contents into the heart; and we
are able
only, during a very little time, to refill the fti
mulus to infpiration. In drowning, the circulation
feems to be flopped upon this principle; and in hang
ing, the preflure made on the jugular veins, may co
operate with the ftoppage of refpiration in bringing on

death.
Till within thefe few years phyfiologifts were entire
It was at length
of the ufe of refpiration.
difcovered in part by the illuftrious Dr Prieftley. He
found that the air exfpired by animals was phlogifticated ; and that the air was fitter for refpiration, ©r for
fupporting animal life, in proportion as it was freer
from the phlogiftic principle. It had long been obfer
ved, that the blood in pafling through the lungs ac
quired a more florid colour. He therefore fufpectcd,
that it was owing to its having imparted phlogifton to
the air: and he fatisfied himfelf of the truth of this
idea, by experiments, which fhowed, that the craffementum of extravafated blood, phlogifticated air in pro
portion as it loft its dark colour. He farther found,
that blood thus reddened had a ftrong attraction for
phlogifton ; infomuch that it was capable of taking it
from phlogifticated air, thereby becoming of a darker
colour. From hence it appeared that the blood, in its

ly ignorant

circulation through the arterial fyftem, imbibes a con
fiderable quantity of phlogifton, which is difcharged
from it to the air in the lungs.
This difcovery has fince been profecuted by two very
ingenious phyfiologifts, Dr Crawford and Mr Elliot.
It had been fhown by profeifors Black and Irvine, thac
different bodies have different capacities for containing
fire. For example, that oil and water, when equally
hot to the fenfe and the thermometer, contain diffe
rent proportions of that principle ; and that unequal
quantities of it are required, in order to raife thofe
fubftances to like temperatures. The enquiries of Dr
Crawford and Mr Elliot tend to prove, that the capa
cities of bodies for containing fire are diminifhed by
the addition of phlogifton, and increafed by its fepara
tion : the capacity of calx of antimony, for example,
being greater than that of the antimony itfelf. Com
mon air contains a great quantity of fire ; combuftible
bodies very little. In combuftion, a double elective
attraction takes place ; the phlogifton of the body be
ing transferred to the air, the fire contained in the air
But as the capacity of the
to the combuftible body.
latter is not increafed fo much as that ofthe former is
dimini filed, only part of the extricated fire will be ab
forbed by the body. The remainder cherefore will raife
the temperature of the compound ; and hence we may
As the
account for the heat attending combuftion.
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ufe of refpiration is to dephlogifticate the blood, it feems
takes
probable, that a like double elective attraaion be
of the blood
the
in
this
;
phlogifton
procefs
place
in the
ing transferred to the air, and the fire containedthe ca
air to the blood ; but with this difference, that
fire is
pacities being equal, the whole of the extricated
abforbed by the latter. The blood in this ftate circu
and of
lating through the body, imbibes phlogifton, abforb
courfe gives out its fire ; part only of which is
ed by the parts furnifliing the phlogifton, the remain
der, as in combuftion, becoming fenfible; and is there
fore the caufe of the heat of the body, or what is call

Of the

^^J

ed animal heat.
In confirmation of this doctrine it may be obferved,
that the venous blood contains lefs fire than the arte
rial; combuftible bodies lefs than incombuftible ones;
and that air contains lefs of this principle, according
as it is rendered,
by combination with phlogifton, lefs
fit for refpiration (z).
In afcending very high mountains, refpiration is
found to become fhort and frequent, and fometimes to
be attended with a fpitting of blood. Thefe fymptoms
feem to be occafioned by the air being too rare and
thin to dilate the lungs fufficiently ; and the blood
gradually accumulating in the pulmonary veffels, fome
times burfts through their coats, and is brought up by
coughing. This has likewife been accounted for in a
different way, by fuppofing that the air contained in
the blood, not receiving an equal preflure from that of
the atmofphere, expands, and at length ruptures the
very minute branches of the pulmonary veffels ; upon
the fame principle that fruits and animals put under
the receiver of an air-pump, are feen to fwell as the
outer air becomes exhaufted.
But Dr Darwin of
Litchfield has lately publifhed fome"experiments, which
feem to prove, that no air or elaftic vapour does exift
in the blood-veffels, as has been generally fuppofed ;
and he is induced to impute the
fpitting of blood, which
has fometimes taken place in afcending high moun
tains, to accident, or to violent exertions; as it never
happens to animals that are put into the exhaufted re
ceiver of an air-pump, where the diminution of preflure
is many times greater than on the fummit of the higheft mountains.
Sect. VIII.

Of the

Voice.

Respiration has

already been defcribed as afford
advantages; and next to that of life, its
moft important ufe feems to be that of forming the voice
and fpeech. The ancients, and almoft all the moderns,
have confidered the organ of fpeech as a kind of mufi
cal inftrument, which may be compared to a flute, to
an hautboy, to an
organ, &c. and diey argue after
the following manner.
The trachea, which begins at the root of the
tongue,
and goes to terminate in the lungs,
may be compared
of
an
to the pipe
organ, the lungs dilating like bellows
during the time of infpiration; and as the air is driven
out from them in
exfpiration, it finds its paffage ftraitened by the cartilages of the
larynx, againft which it

ing us

many

ftrikes.

(z)
tions.

See Crawford's

Experiments

and Obfervations

on

Animal

Heat,

and Elliot's

Philofophical Obferva*
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ftrikes.

As thefe cartilages are more or lefs
elaftic,
they occafion in their turn more or lefs vibration in the
air, and thus produce the found of the voice ; the va
riation in the found and tone of which depends on the
ftate of the glottis, which, when ftraitened,
produces
an acute tone, and a
grave one when dilated.
The late M. Ferein communicated to the French
Academy of Sciences a very ingenious theory on the
formation of the voice. He confidered the
organ ®f
the voice as a
firing, as well as a wind, inftrument ; fo
that what art has hitherto been unable to
conftruct,
and what both the fathers Merfenne and Kircher fo

much wiQied to fee, M. Ferein imagined he had at
length difcovered in the human body. He obferves,
that there are at the edges of the glottis certain tendi
nous
chords, placed horizontally acrofs it, which are
capable of confiderable vibration, fo as to produce
found, in the fame manner as it is produced by the
firings of a violin or a harpfichord : and he fuppofes
that the air, as it paffes out from the lungs, acts as a
bow on thefe firings, while the efforts of the brcaft
and lungs regulate its motion, and produce the variety
of tones. So that according to this fyftem the varia
tion in the voice is not occafioned by the dilatation or
contraction of the glottis, but by the diftenfion or re
laxation of thefe firings, the found being more or lefs
acute in proportion as they are more or lefs ftretched
Another writer on this fubject fuppofes, that the
out.
organ of voice is a double inftrument, which produces
in unifon two founds of a different nature ; one by
means of the air, and the other by means ofthe chords
of the glottis.
Neither of thefe fyftems, however, are
nniverfally adopted. They are both liable to infuperable difficulties; fc^that the manner in which the voice
is formed has never yet been fatisfactorily afcertained :
we may obferve, however, that the found produced by
To effect this, it is re
the glottis is not articulated.
quired to pafs through the mouth, where it is differ
ently modified by the action of the tongue, which is
either pufhed againft the teeth, or upwards towards the

:
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times
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happens,
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of its fphincter is
as

in

but it fomefor inftance, that the

contracted

again
dyfenteries

:
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fasces are very liquid, and have confiderable acrimony ;
and then the irritation they occafion is more frequent,
fbas to promote their ihlcharge without any preflure
from the diaphragm or abdominal mufcles ; and fome
times involuntarily, as is the cafe when the fphincter
becomes paralytic.
Sect. X.

Of the Pericardium,

and

of the

Heart and

its Auricles.

izi
The two membranous bags of the pleura, which
j;
defcribed as forming che mediaftinum, recede one Perkar- >i
d,umfrom the other, fo as to afford a lodgment to a firm
membranous fac, in which the heart is fecurely lodged ;
this fac, which is the pericardium, appears to be com
pofed of two tunics, united to each other by cellular
membrane. The outer coat, which is thick, and in
fome places of tendinous complexion, is a production
of the mediaftinum ; the inner coat, which is extreme
ly thin, is reflected over the auricles and ventricles of
the heart, in the fame manner as the tunica conjuncti
va, after lining the eye lids, is reflected over the eye.
This bag adheres to the tendinous part of the dia
phragm, and contains a coagulable lymph, the liquor
pericardii, which ferves to lubricate the heart and faciliiace its mocions ; and feems to be fecreted and ab
forbed in the fame manner as it is in the other cavities
of the body.
The arteries ofthe pericardium are derived from the
phrenic, and its veins pafs into veins of the fame name ;
its nerves are likewife branches of the phrenic.
The fize of the pericardium is adapted to that of
the heart, being ufually large enough' to contain it
loofely. As its cavicy does noc extend to the fternum,
the lungs cover it in infpiration ; and as it every where
inverts the heart, it effectually fecures it from being in
jured by lymph, pus, or any other fluid, extravafated
into the cavities of the thorax.
\%%
The heart is a hollow mufcle of a conical fhape, fi- Heart, ar
palate ; detaining it in its paffage, or permitting it to
tuated tranfverfely between the two laminas ofthe me- its auricle
flow freely, by contracting or dilating the mouth.
diaftinum, at the lower part of the thorax ; having its
bafis turned towards the right fide, and ics point or
Sect. IX.
Of Dejection.
lis lower furface is fomewhat
apex towards the left.
flactened towards the diaphragm. Its bafis, from
we mean the act of voiding the faeces
By dejection
which the great veffels originate, is covered with fat,
at the anus ; and an account of the manner in which
this is conducted wasreferved for this part of the work, and it has two hollow and fiefhy appendages, called
becaufe it feemed to require a knowledge of refpiration auricles.---Round thefe feveral openings, the heart
feems to be of a firm ligamentous texture, from which
to be perfectly underftood.
The inteftines were defcribed as having a periftaltic all its fibres feem to originate ; and as they advance
from thence towards the apex, the fubftance of themotion, by which the fceces were gradually advancing
heart feems to become thinner.
towards the anus. Now, whenever the faeces are accu
The heart includes two cavicies of ventricles,, which
mulated in the inteftinum rectum in a fufficient quan
either by their weight or are feparated from each ocher by a flefhy feptum ; one
become
to
troublefome,
tity
of thefe is called the right, and the other the left, ven
acrimony, they excite a certain uneafinefs which in
To effect this, we begin by tricle ; though perhaps, with refpect to their fituation,
duces us to go to flool.
of it would be more proper to diftinguifh them into the
making a confiderable infpiration ; in confequence
and pofterior ventricles.
which the diaphragm is carried downwards towards the anterior
The heart is exteriorly covered by avery fine mem
fame
lower belly ; the abdominal mufcles are at the
brane ; and its ftructure is perfectly mufcular or flefhy,
the in
time contracted in obedience co the will ; and
refiftance of being compofed of fibres which are defcribed as paf
teftines being comprefled on all fides, the
at the
fing in different directions ; fome as being extended
the fphincter Is overcome, and the faeces pafs out
drawn
its
longitudinally from the bafis to the apex ; others, as
afterwards
is
up
by
longicudinal
anus ; which
which are called lev at ores ani, and then by taking an oblique or fpjral courfe ; and a third fort as
were

—

—

—

fibres,

being

N

in a tranverfe direction (a).
Within
the two ventricles we obferve feveral furrows ; and there
are likewife tendinous
firings, which arife from fiefhy
eolumna in the two cavities, and are attached to the
valves of the auricles : That the ufe of thefe and the
other valves of the heart may be underftood, it muft
be obferved, that four large veflels pafs out from the
bafis of the heart, viz. two arteries and two veins ;
and that each of thefe veffels is furnifhed with a thin
membranous production, which is attached all round
to the borders of their feveral orifices, from whence
hanging loofely down they appear to be divided into
two or three diftinct portions.
But as their ufes in the
arteries and veins are different, fo are they differently
difpofed. Thofe of the arteries are intended to give
way to the paffage of the blood into them from the
ventricles, but to oppofe its return : and, on the con
trary, the valves of the veins are conftructed fo as to
allow the blood only to pafs into the heart. In confe
quence of thele different ufes, we find the valves of
the pulmonary artery and of the aorta attached to the
orifices of thofe veffels, fo as to have their concave
furfaces turned towards the artery ; and their convex
furfaces, which mutually meet together, being placed
towards the ventricle, only permit the blood to pafs
one
There are ufual
way, which is into the arteries.
ly three of thefe valves belonging to the pulmonary ar
tery, and as many to the aorta ; and from their figure
they are called valvule femilunares. The communica
tion between the two great veins and the ventricles is
by means of the two appendages or auricles into which
the blood is difcharged ; fo that the other valves which
may be faid to belong to the veins, are placed in each
Ventricle, where the auricle opens into it. The valves
in the right ventricle are ufually three in number, and
are named valvula tricufpides ; but in the left ventricle
obferve only two, and thefe are the
we commonly
valvula mitrales. The membranes which form thefe
valves in each cavity arc attached fo as to project fome
what forward ; and both the tricufpides and the mitrales
are connected with the tendinous firings, which were
defcribed as arifing from the flefhy eolumna:. By the
contraction of eicher venericlc, the blood is driven into
the artery which communicates with that ventricle; and
thefe tendinous firings being gradually relaxed as the
fides of the cavity are brought nearer to each other,
the valves naturally clofe the opening into the auricle,
and the blood neceflarily directs its courfe into the
then only open paflage, which is into the artery ; but
after this contraction, the heart becomes relaxed, the
tendinous firings are again ftretched out, and, drawing
the valves of the auricle downwards, the blood is pour
ed by the veins into the ventricle, from whence, by
another contraction, it is again thrown into the artery,
as will be defcribed hereafter.
The right ventricle is
not quite fo long, though fomewhat larger, than the
left ; but the latter has more fubftance than the other :
and this feems to be, becaufe it is intended to tranfmit

being placed
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the blood to the moft diftant parts of the body, where
Thorax.
as the right ventricle diftributes it only to the lungs.
the
from
par vagum
The heart receives its nerves
and the intercoftals. The arteries which ferve for ics
nourifhment are two in number, and arife from the
bafis of
aorta.
They furronnd in fome meafure the
the heart, and from this courfe arc called the coronary
From thefe arteries the blood is returned by
arteries.
veins of the fame name into the auricles, and even in
to the ventricles.
The mufcular bags called the auricles are fituated at
the bafis of the heart, at the fides of each other ;
and, correfponding widi the two ventricles, are like
thofe two cavities diftinguifhed into right and left.
Thefe facs, which are interiorly unequal, hare exter

nally a jagged appendix ; which,
compared to the extremity of an
their

name

Sect.

from its having been
ear, has given then

of auricles.

XI.

dngiology, or a Defcription of
Blood-veffels.

the

The heart has been defcribed as contracting itfelf,
and throwing the blood from its two ventricles into
the pulmonary artery and the aorta, and then as re
laxing itfelf and receiving a frefh fupply from two large
veins, which are the pulmonary vein and the vena ca
va.
We will now point out the principal diftributions
of thefe veffels.
The pulmonary artery arifes from the right ventricle
by a large trunk, which foon divides into two confi
derable branches, which pafs to the right and left lobes
of the lungs: each of thefe branches is afterwards
divided and fubdivided into an infinice number of
branches and ramifications, which extend through the
whole fubftance of the lungs ; and from thefe branches
the blood is returned by the veins, which, contrary to
the courfe of the arteries, begin by very minute ca
nals, and gradually become larger, forming at length
four large trunks called pulmonary veins, vvhich termi
nate in the left auricle
by one common opeiing, from
whence the blood paffes into the left ventricle.
From
this fame ventricle arifes the aorta or great artery,
which at its beginning is nearly an inch in diameter :
it foon fends off two branches, the coronaries, which
go to be diftributed to the heart and its auricles. After
this, at or about the third or fourth vertebra of the
back, it makes a confiderable curvature ; from this
curvature (b) arife three arteries ; one of which foon
divides into two branches. The firft two are the left
fubclavian and the left carotid, and the third is a com
mon trunk to the right fubclavian and
right carotid ;

though fometimes both the carotids arife diftinctly
from the aorta.
The two carotids afcend within the
fubclavians, along
the fides ofthe trachea; and when they have reached
the larynx, divide into two principal branches, the in
ternal and external carotid. The firft of thefe runs a
little

(a) Authors differ about the courfe and diftinctions of thefe fibres ; and ic feems right to obferve, that the
ftructure ofthe heart being more compact than that of other mufcles, its fibres are not eafily feparated.
(b) Anatomifts ufually call the upper part of this curvature aorta afcendens ; and the other part of the artery
to its divifion at the iliacs, aorta defcendens : but they differ about the place where this diftinction is to be intro
duced ; and it feems fuificiently to anfwer every purpofe, to fpeak only of the aorta and its curvature.
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pafles through
entering into the

the canal into the os
petrofum, and
of the cranium, is diftributed to the brain and
the membranes which invelope it, and likewife to the
eye. The external carotid divides into feveral branches,
which are diftributed to the larynx, pharynx, and other parts ofthe neck; and to the jaws, lips,
tongue,
eyes, temples, and all the external parts of the head.
Each fubclavian is likewife divided into a
great num
ber of branches.
It fends off the vertebral artery,
which paffes through the
openings we fee at the bot
tom of the tranfverfe procefles of the vertebras of the
neck, and in its courfe fends off many ramifications
to the
neighbouring parts. Some of its branches are
diftributed to the fpinal marrow, and after a confider

cavity

able inflection it enters into the cranium, and is dif
tributed to the brain.
The fubclavian likewife fends
off branches to the mufcles of the neck and fcapula ;
and the mediaftinum, thymus, pericardium, diaphragm,
the breafts, and the mufcles of the thorax, and even
of the abdomen, derive branches from the fubclavian,
which are dillingivifhed by different names, alluding
to the parts to which they arc diftributed; as the ?na;nBut notwithmary, the phrenic, the intercoftal, &c.
ftanding the great number of branches which have
been defcribed as arifing from the fubclavian, it is ftill
a confiderable artery when it reaches the axilla, where
it drops its former name, which alludes to its paffage
under the clavicle, and is called the axillary artery ;
from which a variety of branches are diftributed to die
But its main
mufcles of the brcaft, fcapula, and arm.
trunk taking the name of brachialis, runs along on|che in
fide of the arm near the os humeri, till it reaches the joint
of the fore-arm, and then it divides into two branches.
This divifion however is different in different fubjects ;
for in fome it takes place higher up and in others low
er down.
When it happens to divide above the joint,
it may be confidered as a happy difpofition in cafe of
an accident by bleeding ; for fuppofing the artery to
be unfortunately punctured by the lancet, and that the
haemorrhage could only be flopped by making a liga
ture on the veflel, one branch would remain unhurt,
through which the blood would pafs uninterrupted to
One of the two branches of
the fore-arm and hand.
the brachialis plunges down under the flexor mufcles,
and runs along the edge of the ulna ; while the other
is carried along the outer furface of the radius, and is
eafily felt at the wrift, where it is only covered by the
Both thefe branches commonly
common integuments.
unite in the palm of the hand, and form an arterial
arch from whence branches are detached to the fin
—

•

gers.

The aorta, after having given off at its curvature the
carotids and fubclavians which convey blood to all the
defcends upon the bodies of
upper parts of the body,
the vertebrae a little to the left, as far as the os facrum,
where it drops the name of aorta, and divides into
In this courfe, from its
two confiderable branches.
arteries
curvature to its bifurcation, it fends off feveral
in the following order: i. One or two little arteries,
firft demonftrated by Ruyfch as goin^ to the bronchi,
and called arteria bronchinales Rnyfchii. 2. Thearterias
Thefe are commonly three or four in num-

cefophagea?.

O

1

and hav-
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They arife from the fore-part of the aorta, and
diftributed chiefly to the cefophagus.
3. The in
ferior intercoftal arteries, which are diftributed be
tween the ribs in the fame manner as the arteries of
the three or four fuperior ribs are, which are derived
Thefe arteries fend off branches
from the fubclavian.
to the medulla fpinalis.
4. The diaphragmatic or in
ferior phrenic arteries, which go to the diaphragm,

bcr.
are

ftomach, omentum, duodenum, pancreas, fpleen, li

gall-bladder. 5. The cceliac, which fends
off the coronary-ftomachic, the fplenic, and the hepa
tic artery.
6. The fuperior mefenteric artery, which
is diftributed to the mefentery and fmall inceftines.
7. The emulgents, which go to the kidneys. 8. The
arteries, which are diftributed to the glandulas renales.
9. The fpermatic. 10. The inferior mefenteric arte
ry, which ramifies through the lower portion of the
mefentery and the large inteftines. A branch of this
artery which goes to the rectum is called the internal
11. The lumbar arteries, and a very
hamorrhoidal.
fmall branch called the facra, which are diftributed to
the mufcles of the loins and abdomen,' and to the os fa
crum and medulla fpinalis.
The trunk of the aorta, when it has reached the
laft vertebra lumborum, or the os facrum, drops the
name of aorta, and feparates into two forked branches
Each of thefe foon divides into two
called the iliacs.
branches ; one of which is called the internal iliac, or
hypogaftic artery, and is diftributed upon che contents
of the pelvis and upon the mufcles on ics oucer fide.
One branch, called pudenda communis, fends final! ra
mifications to the end of the rectum under the name of
hamorrhoidales externa, and is afterwards diftributed
upon the penis. The other branch, the external iliac,
after having given off the circumflex artery of the os
ilium and the epigaftric, which is diftributed to the
recti-mufcles, paffes out of the abdomen under Poupart's
ligament, and takes the name of crural artery. It de
fcends on the inner part of the thigh clofe to the os fe
moris, fending off branches to the mufcles, and then
finking deeper in the hind part of the thigh, reaches
the ham, where it takes the name of popliteal: after
this it feparates into two confiderable branches ; one of
which is called the anterior tibial artery ; the other di
vides into two branches, and thefe arteries all go to be
diftributed to the leg and foot.
The blood, which is thus diftributed by the aorta to
all parts of the body, is brought back by the veins,
which are fuppofed to be continued from the ultimate
branches of arteries; and uniting together as they ap
proach the heart, at length form the large trunks, the
vena cava afcendens, and vena cava defcendens.
All the veins vvhich bring back the blood from the
upper extremities, and from the head and breaft, pafs
into the vena cava defcendens ; and thofe which return
it from the lower parts of the body terminaee in the
vena cava afcendens; and thefe two cavas
uniting to
gether as they approach the heart, open by one com
mon orifice into che left auricle.
It does not here feem to be neceflary to follow the
different divifions of the veins as we did thofe of the
arteries; and it will be fufficienc to remark, that in
general every artery is accompanied by its vein, and
that both are diftinguilhed by the fame name. But,
like
ver, and

—

*"

ana:
like many other general rules, this too has its excep
tions (c). The veins for inftance, which accompany
the external and internal carotid, are not called the
carotid veins, but the external and internal
jugular.
In the thorax, there is a vein
diftinguifhed by a proper
This
name, and this is the azygos, or vena fine pari.
vein, which is a pretty confiderable one, runs along
by the right fide of the vertebrae of the back, and is
chiefly deftined to receive the blood from the inter
coftals on that fide, and from the lower half of thofe
on the left
fide, and to convey it into the vena cava
defcendens. In the abdomen we meet with a vein,
which is ftill a more remarkable one, and this is the

—

vena
porta, which performs the office both of an ar
tery and a vein. It is formed by a re-union of all
the veins which come from the ftomach, inteftines, o-

mentum, pancreas, and fpleen, fo as to compofe one
great »runk, which goes to ramify through the liver ;
and after having depofited the bile, its ramifications
unite and bring back into the vena cava, not only the
blood which the vena portae had carried into the liver,
but likewife the blood from the hepatic artery.
Every
artery has a vein which correfponds with it ; but the
trunks and branches of the veins are more numerous
than thofe of the arteries.
The reafons for this difpoficion arc perhaps more difficult to be explained ; the
blood in its courfe through the veins is much farther
removed from the fource and caufe of its motion, which
are in the heart, than it was when in the arteries; fo
that its courfe is confequendy lefs rapid, and enough
of it could not poffibly be brought back to the heart
in the moment of its dilatation, to equal the quancity
which is driven into che arteries from the two ven
tricles, at the time they contract ; and the equilibri
um which is fo effential to the continuance of life and
health would confequendy be deftroyed, if the capacity
of the veins did not exceed that of the arteries, in the
fame proportion that the rapidity of the blood's motion
through the arteries exceeds that of ics return through
die veins.
A large artery ramifying through the body, and
continued to the minute branches of veins, which gra
dually unite together to form a large trunk, may be
compared to two trees united to each ocher at their
tops ; or rather as having their ramifications fo dif
pofed that the two trunks terminate in one common
point ; and if wc farther fuppofe, that both thefe
trunks and their branches are hollow, and that a fluid
is inceffantly circulated through them, by enter
ing into one of the trunks and returning through
the other, we fhall be enabled to conceive how the
blood is circulated through the veffels of the human
—

body.
Every trunk of an artery, before it divides, is
nearly cylindrical, or of equal diameter through its
whole length, and fo are all its branches when exa
mined feparately. But every trunk feems to contain
lefs blood than the many branches do into which that
trunk feparates ; and each of thefe branches probably
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contains lefs blood than the ramifications do into which
it is fubdivided : and it is the fame with the veins ; the
volume of their feveral ramifications, when confidered
found to exceed that ofthe great trunk

together, being

which they form by their union.
The return of the blood through the veins to the
heart, is promoted by the action of the mufcles, and
the pulfation of the arteries. And this return is likewife greatly affifted by the valves which are to be met
with in the veins, and which conftitute one of the
the arteries.
great diftinctions between them and
Thefe valves, which are fuppofed to be formed by the
inner coat of the veins, permit the blood to flow from
the extremities towards the heart, but oppofe its return.
They are moft frequent in the fmaller veins. As the
column of blood increafes, they feem to become lefs
neceflary ; and therefore in the vena cava afcendens, wc
meet with only one valve, which is near its origin.
The arteries are compofed of feveral tunics. Some
writers enumerate five of thefe tunics ; but perhaps we
may more properly reckon only three, viz. the nervous,
mufcular, and cuticular coats. The veins are by fome
anatomifts defcribed as having the fame number of
coats as the arteries ; but as they do not feem to be
irritable, we cannot with propriety fuppofe them to
have a mufcular tunic.
We are aware of Dr Verfchuir's * experiments to prove that the jugular and fome
*
^
other veins poflefs a certain degree of irritability ; but teriarum et
it is certain, that his experiments, repeated by others, Venarum vi
have produced a different refult ; and even he himfelf irriubili,
allows, that fometimes he was unable to diftinguifh 4*«.
Both thefe feries of
any fuch property in the veins.
veffels are nourifhed by ftill more minute arteries and
veins, which are feen creeping over their coats, and
ramifying through their whole fubftance, and are call
ed vafa vaforum ; they have likewife many minute
branches of nerves.
The arteries are much ftronger than the veins, and
they feem to require this force to be enabled to refift
the impetus with which the blood circulates
through
them, and to impel it on towards the veins.
When the heart contracts, it impels the blood into
the arceries, and fenfibly diftends them ; and thefe vef
fels again contract, as the heart becomes relaxed to re
ceive more blood from the auricles ; fo that the caufe
of the contraction and dilatation of the arteries feems
to be eafy to be underftood,
being owing in part to
their own contractile power, and in part to the action
ofthe heart; but in the veins, the effects of this im^
pnlfe not being fo fenfibly felt, and the veflels them
felves having little or no contractile power, the blood
feems to flow in a contain: and equal ftream : and this
together with its pafling gradually from a fmall chan
nel into a larger one, feems to be the reafon
why the
veins have no pulfatory motion, extvpr the
large ones
the
heart ; and in thefe lT f e--.
near
,-> ^e occafioned
by the motion of the diaphragm, «.i.j by the regurgi
tation of the blood in the cavas.
~

,
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Of

the Action of the
and Arteries.

Heart, Auricles,

thus filled and diftended, are naturally inclined
contract the moment the heart begins to dilate, and
ceafes to fupply them with blood. Thefe alternate mo
tions of contraction and dilatation of the heart and ar
teries, are diftinguifhed by the names of fyftole and diaftole. When the heart is in a ftate of contraction or
fyftole, the arteries are at that inftant diftended with
blood, and in their diaftole ; and it is in this ftate we
feel their pulfatory motion, which we call the pulfe.
When the heart dilates, and the arteries contract, the
blood is impelled onwards into the veins, through which
it is returned back to the heart. While the heart,
however, is in its fyftole, the blood cannot pafs from
the veins into the ventricles, but is detained in the au
ricles, which are two refervoirs formed for this ufe,
till the diaftole, or dilatation of the heart, takes place ;
and then the diftended auricles contract, and drive the
blood into the ventricles : fo that the auricles have an
alternate fyftole and diaftole as well as the heart.
Although both the ventricles of the heart contract
at the fame time, yet the blood paffes from one to the
other. In the fame moment, for inftance, that the
left ventricle drives the blood into the aorta, the right
ventricle impels it into the pulmonary artery, which
is diftributed through all the fubftance of the lungs.
The blood is afterwards brought back into the left ven
tricle by the pulmonary vein, at the fame time that
the blood is returned by the cavas, into the right ven
tricle, from all the other parts of the body.
This feems to be the mode of action of the heart
and its veffels : but the caufe of this action has, like
all other intricate and interefting fubjects, been differ
ently explained. It feems to depend on the ftimulus
made on the different parts of the heart by the blood
itfelf, which by its quantity and heat, or other proper
ties (d), is perhaps capable of firft exciting that mo
tion, which is afterwards continued through life, inde
pendent of the will, by a regular return of blood to
the auricles, in a quantity proportioned to that which
is thrown into the arteries.
The heart poffeffes the vis infita, or principle of ir
ritability, in a much greater degree than any other
mufcle of the body. The pulfe is quicker in young
than in old fubjects, becaufe the former are cat. par.
more irritable than the latter.
Upon the fame prin
ciple we may explain, why the pulfe is conftantly
quicker in weak than in robuft perfons.

being

to
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Ofthe

Circulation.

After what has been obferved of the ftructure and
action of the heart and ics auricles, and likewife of the
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arteries and

veins,
required to

there feem

to

be but very few argu

demonftrate the circulation of the
blood, which has long fince been eftablifhed as a medi
cal truth.
This circulation may be defined to be a
perpetual motion of the blood, in confequence of the
action of the heart and arteries, which impel it through
all the parts of the body, from whence it is
brought
back by the veins of the heart.
ments

The heart, at the time it contracts, drives the blood
from its ventricles into the arteries ; and the arteries

Sect. XIII.
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A very

proof eafy

fatisfactory proof of this circulation, and a
be underftood, may be deduced from the

to

different effects of preffure

on an artery and a vein.
If
for inftance, is paffed round an artery, the
veflel fwells confiderabty between the ligature and the
heart ; whereas if we tie up a vein, it only becomes
filled between the extremity and the ligature, and this
is what we every day obferve in
bleeding. The liga
ture we pafs round the arm on thefe occafions, compreffes the fuperficial veins ; and the return of the blood
through them being impeded, they become diftended.
When the ligature is too loofe, the veins are not fufficicntly comprefled, and the blood continues its progrefs towards the heart ; and, on the contrary, when
it is made too tight, the arteries themfelves become
comprefled ; and the flow of the blood through them
being impeded, the veins cannot be diftended.
Another phasnomenon, which effectually proves fhe
circulation, is the lofs of blood that every living ani
mal fuftains by opening only a fingle artery of a mode
rate fize ; for it continues to flow from the wounded
veflel till the equilibrium is deftroyed which is effential
to life.
This truth was not unknown to the ancients ;
and it feems ftrange that it did not lead them to a
knowledge of the circulation, as it fiifficiently proves,
that all the other veffels mufl communicate with that
which is opened. Galen, who lived more than 1500
years ago, drew this conclufion from it ; and if we far
ther obferve, chat he defcribes (after Erafiftratus, who
flouriflied about 450 years before him) the feveral valves
of the heart, and determines their difpofition and ufes,
it will appear wonderful, that a period of near 2000
years fhould afterwards elapfe before the true courfe
This difcovery, for
of the blood was afcertained.
which we are indebted to the immortal Harvey, has
thrown new lights on phyfiology and the doctrine of
difeafes, and conftitutes one of the moft important pe
riods of anatomical hiftory.

a

ligature,
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Blood, recently drawn from
would feem

to

be

an

ofthe
a

homogeneous

Blood.

vein into a bafon,'
fluid of a red co
it foon coagulates,

lour (e) ; but when fuffered to reft,
and divides into two parts, which arc diftinguifhed by
the names of craffamentum and ferum. The craffamentum is the red coagulum, and the ferum is the water
Each ot thefe may be again fepa
in which ic floats.
rated into two others ; for the craffamentum, by being
5 C
repeatedly

Dr Harvey long ago fuggefted, that the blood is pofTefled of a living principle ; and IV* r J. Hunter has
to revive this doctrine ; in fupport of which he has adduced many ingc ;;i ;us arguments.
endeavoured
lately

(d)

The

fubject

is

a

curious one, and deferves

phyfiologifts.
(e) The blood,
this rcdnefs is

as

to

be

profecuted

as

an

inquiry

which

cannot

bu. be

interefting

co

it flows through the arteries, is obferved to be more florid than it is hi the veins ; and
Fid. feet. vii.
its paffage through the lungs.
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repeatedly walhed in warm water, gives out all its red
globules, and what remains appears to be compofed of
the coagulable lymph (f), which is a gelatinous fub
ftance, capable of being hardened by fire till it becomes
perfectly horny : and if we expofe the ferum to a cer
tain degree of heat,, part of it will be fount! to
coagu
late like the white of an
egg, and there will remain a
clear and limpid water,
refembling urine both in its ap

pearance and fined.
The ferum and eraflamentum differ in their propor
tion in different conflitutions ; in a ftrong perfon, the
craffamentum is in a greater proportion to the ferum
*
He-wfens than in a weak one ;* and the fame difference is found
Experim. to■■*■■■
take place in difeafes \( g I)
.
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Of Nutrition.

variety of functions which we have defcribed
being inceffantly performed by the living body, and
the continual circulation of the blood through it, muft
neceflarily occafion a conftant diflipation of the feveral
parts which enter into its compofition. In fpeaking
of the infenfible perfpiration, we obferved how much
was inceffantly pafling off from the lungs and the fur
face of the fkin. The difcharge by urine is likewife
every day confiderable ; and great part of che bile, fa
liva, &c. are excluded by ftool. But the folid, as well
as the fluid parts of the body, require a conftant re
newal of nutritious particles. They are expofed to the
attrition of the fluids which are circulated through
them ; and the contraction and relaxation they repeat
fo many thoufand times in every day, would neceflarily
occafion a diflblution of the machine, if the renewal
was not proportioned to the wafte.
It is eafy to conceive how the chyle formed from
The

as

nature of blood, and
of our body ; but
of
the
fluid
lofs
the
parts
repairs
how the folids are renewed, has never yet been fatis
factorily explained. The nutritious parts of the blood
are probably depofited by the arteries by exfudation
through their pores into the tela cellulofa ; and as the
folid parts ofthe body are in the embryo only a kind
of jelly, which gradually acquires the degree of con
fiftence they are found to have when the body arrives

the aliment is aflimilated into the

at a more

advanced age

;

and thefe fame parts winch

confift of bones, cartilages, ligaments, mufcles, &c.
are fometimes reduced
again by difeafe to a gelatinous
ftate ; we may, with fome degree of probability, con
fider the eoagulable lymph as the fource of nutrition.
If the fupply of nourifhmenc exceeds the degree of
the
increafes; and tins happens in infancy

wafte,

body

and in youth : for at thofe period*, but more particu
larly the former one, the fluids bear a large proportion
to the folids ; and the fibres being foft and yielding,
are proportionably more capable of exeenfion and in
creafe. But when the fupply of nutrition only equals

the wafte, we neieher increafe or decreafe ; and we
find this to be the cafe when the body has attained its
full growth or acme : for the folids having then acqui
red a certain degree of firmnefs and rigidity, io not
permit a farther increafe of the body. But as we ap

to old age, rigidity begins to be in excefs, and
the fluids (h) bear a much lefs proportion to the folids
than before. The diffipation of the body is greater
than the fupply of nourifhment ; many of the fmaller
veffels become gradually impervious (i), ; and thefibr.es
lofing their moiflure and their elafticity, appear flaccid
and wrinkled. The lilies and the rofes difappear, be
caufe the fluids by which they were produced can no
longer reach the extremities of the capillary veffels of
the fkin. As thefe changes take place, the nervous

proach

being proportionably weakened, the irritability
fenfibility of the body, which were formerly fo re
markable, arc greatly diminifhed ; and in advanced
life, the hearing, the eje-fight,. and all the other fen
fes, become gradually impaired.

power

and

Sect. XVI.

Of the

Glands and Secretions.

underftood to be fmall,
by the convolution of
a
great number of veffels, and deftined to feparate par
ticular humours from the mafs of blood.
They are ufually divided into two clafles ; but it
feems more proper to diftinguifh three kinds of glands,
viz. the mucous, conglobate, and conglomerate.
The mucous glands, or follicles, as they are moft
commonly called, are fmall cylindrical tubes continued
from
The

roundifh,

glands
or

are

commonly

oval bodies formed

late the coagulable lymph has been confounded with the
likewife coagulable, though only when expofed to heat,
whereas the other coagulates fpontaneoufly when expofed to the

(f) It may not be improper to obferve, that till of
ferum ofthe blood, which contains a fubftance that is

combined with certain chemical fubftances ;
or to reft.
(g) When the blood feparates into ferum and craffa-mentum, if the latter be covered with acruft of a whitifti or buff colour, it has been ufually confidered as a certain proof of the blood's being in a ftate of too great
vifcidity. This appearance commonly taking place in inflammatory difeafes, has long ferved to confirm the
dieory which afcribes the caufe of inflammation to lentor and obftructions. But from the late Mr Hewfon's
experiments it appears, that when the action ofthe arteries is increafed, the blood, inftead of being more vifcid, is, on the contrary, more fluid than in the ordinary ftace, previous to inflammation : and that in confe
quence of this, the coagulable lymph fuffers the red globules, which are the heavieft part of the blood, to fall
down to the bottom before it coagulates: fo that the craffamentum is divided into tw7o parts ; one of which is
found to confift of the coagulable lymph atone (in this cafe termed the buff) ; and the other, partly of this and
partly of the red globules.
(h) As the fluids become lefs in proportion to the folids, their acrimony is found to increafe ; and this may
perhaps compenface for che want of fluidity in the blood, by diininifhing its cohefion.
(i) In infancy, the arteries are numerous and large in refpect to the veins, and the lymphatic glands arc
larger than at any other time of life ; whereas, in old age, die capacity of the venous fyftem exceeds that of
the arteries, and che lymphatic fyftem almoft difappears.
or
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from the ends of arteries.
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A

In fome parts of the

r

body,

in the tonfils, for example, feveral of thefe follicles
may be feen folded together in one common covering,
and opening into one common finus. Thefe follicles
are the veffels that fecrete and
pour out mucus in the
mouth, oefophagus, ftomach, inteftines, and other parts
of the body.
The conglobate glands are peculiar to the lymphatic
as

r

fyftem.

Every lymphatic

of this kind in its way
met

to

vein

paffes through a gland
They are

the thoracic duct.

wich in different parts of the

in the

body, particularly

and mefentery, and arc either folitary or in diftinct clutters.
The conglomerate glands are of much greater bulk
than the conglobate, and feem to be an affemblage of
many fmaller glands. Of this kind are the liver, kid
neys, &c. Some of them, as the pancreas, parotids,
&c. have a granulated appearance. All thefe conglo
merate
glands are plentifully fupplied with bloodveffels ; but their nerves are in general very minute,
and few in number.
Each little granulaced portion
furnithes a final! tube, which unites with other fimilar
ducts, to form the common excretory duct of the

axilla, groin,

gland.

The principal glands, and the humours they fecrete,
have been already defcribed in different parts of this
work ; and there only remains for us to examine the
general ftructure of the glands, and to explain the me
On the firft of thefe fubjects
chanifm of fecretion.
two different fyftems have been formed ; each of which
has had, and ftill continues to have, its adherents.
One of thefe fyftems was advanced by Malpighi, who
fuppofed that an artery entering into a gland ramifies
very minutely through its whole fubftance ; and that
its branches ultimacely terminate in a veficular cavity
or follicle, from whence the fecreted fluid paffes out
through the excretory duct. This doctrine at firft
met with few opponents ; but the celebrated Ruyfch,
who firft ateempced minuce injections with wax, after
wards difputed the exiftence of thefe follicles, and afferted, that every gland appears to be a continued feries of veffels, which after being repeatedly convoluted

in their courfe through its fubftance, at length termi
Anatomifts are ftill di
nate in the excretory duct.
vided between thefe two fyftems : that of Malpighi,
however, feems to be the beft founded.
The mode of fecretion has been explained in a va
riety of ways, and they are all perfectly hypothetical.
In fuch an inquiry it is natural to afk, how one gland
conftantly feparates a particular humour, while another
gland fecretes one of a very different nature from the
The bile, for inftance, is feparated by the
blood ?
fecreliver, and the urine by the kidneys. Are thefe
to any particular difpofieions in the
tions to be

imputed

is their caufe to be looked for in the folids?
It has been fuppofed, that every gland contains
within itfelf a
principle, by which it is

fluids,

or

fermenting

enabled to change the nacure ofthe blood it receives,
and to endue it wich a particular property. So thac,
•

fyftem, the blood, as it circulates
according
through the kidneys, becomes mixed with the fermentin^ principle of thofe glands, and a part of it is con
verted into urine ; and again, in the liver, in the fa
lival and other glands, the bile, the faliva, and other
to

this

:
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fimilar caufe. But it feems
juices,
generated
1 h°raxto be impoffible for any liquor to be confined in a
place expofed to the circulation, without being car
ried away by the torrent of blood, every part of which
would be equally affected ; and this fyftem of fermen
tation has long been rejected as vague and chimerical.
But as the caufe of fecretion continued to be looked
for in the fluids, the former fyftem was fucceeded by
another, in which recourfe was had to the analogy of
the humours. It was obferved, that if paper is moift
ened with water, and oil and water are afterwards
poured upon it, that the water only will be permitted
to
pafs through it ; but that, on the other hand, if the
paper has been previoufly foaked in oil inftead of water,
the oil only, and not the water, will be filtered through
it.
Thefe obfervations led to a fuppofition, that every
fecretory organ is originally furnifhed with a humour
analogous to that which it is afterwards deftined to
feparate from the blood ; and that in confequence of
this difpofition, the fecretory veffels of the liver, for
inftance, will only admit the bilous particles of the
blood, while all the other humours will be excluded.
This fyftem is an ingenious one, but the difficulties
with which it abounds are unanfwerablc ; for oil and
water arc immifcible ; whereas the blood, as it is cir
culated through the body, appears to be an homoge
neous fluid.
Every oil will pafs through a paper
moiftened only with one kind of oil ; and wine, or
fpirits mixed with water, will eafily be filtered through
a
paper previoufly foaked in water.
Upon the fame
principle, all our humours, though differing in their
other properties, yet agreeing in that of being perfect
ly mifcible with each other, will all eafily pafs through
the fame filtre.
But thefe are not all the objections
to this
fyftem. The humours which are fuppofed Co
be placed in the fecretory veffels for the determination
of fimilar particles of the blood, muft be originally
feparated without any analogous fluid ; and that which

from

are

a

,

—

happens

once, may as eafily happen always.
Again,
it fometimes happens from a vicious difpofition, that
humours are filtered through glands which are natu
rally not intended to afford them a paflage ; and when
this once has happened, it ought, according to this
fyftem, to be expected always to do fo: whereas this
is not the cafe ; and we are, after all, naturally led to
fcek for the caufe of fecretions in the folids.
It does
not ftem
right to afcribe it to any particular figure of
che fecrecory vfeiTels ; becaufe the foft texture of thofe
parts does not permit them to preferve any conftant
fhape, and our fluids feem to be capable of accommo^
dating themfelves to every kind of figure. Some have
imputed it to the difference of diameter in the orifices
of the different fecretory veffels.
To this doctrine
objections have likewife been raifed ; and it has been
argued, that the veflels ofthe liver, for inftance, would,
upon this principle, afford a paffage not only to the
bile, but to all the other humours of lefs confiftence
with it. In reply Co this objection, it has been fuppo
fed, chat fecondary veffels exift, which originate from
the firft, and permic all the humours thinner than the
bile to pafs through them.
Each of thefe hypothefes is probably very remote

from the truth.
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EXPLANATION
This plate reprefents the Heart in fitu, all the
large
Arteries and Veins, with fome of the
Mufcles, &c.
Muscles, &c. Superior Extremity. a, Maf
—

—

feter. b, Complexus.

of

PLATE

right
teria
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carotid arteries. G, The carotis externa. H, Ar
which fends off the coronary arteries of

facialis,
the lips.
I,

Arteria temporalis profunda. K, Aor
defcendens. L L, The iliac arteries, which fend
off M M, The femoral or crural arteries. N. 2?. The
other arteries in this figure have the fame diftributionas
And generally, in the
the veins of the fame name :
anatomical plates, the defcription to be found on the
one
fide, points out the fame parts in the other.
3, Vena
2, The facial vein.
i, The frontal vein.

C, Digaftricus. d,
hyoides.
Thyroid gland, f, Levator fcapulas. g, Cuculla
ris. h h, The clavicles cut. i, The deltoid mufcle.
k, Biceps flexor cubiti cut. 1, Caraco-brachialis.
m, Triceps extenfor cubiti. n, The heads of the pro
nator teres, flexor carpi
radiales, and flexor digitorum
fublimis, -cut. o, The flexor carpi ulnaris, cut at its
extremity, p, Flexor digitorum profundus, q, Supi temporalis profunda. 4, Vena occipitalis. 5, Vena
nator radii longus, cut at its extremity,
r, Ligamen
jugularis externa. 6, Vena jugularis interna, covering
tum carpi tranfverfale.
the arteria carotis communis. 7, The vafcular arch on
s, Extenfores carpi radiales.
t, Latiflimus dorfi. u, Anterior edge of the ferratus the palm of the hand, which is formed by, 8, The radial
Os

ta

c,

—

—

v v, The inferior
part of the dia
x x, The kid
w, Its anterior edge cut.
neys, y, Tranfverfus abdominis,
z, Os ilium.
Inferior Extremity.
a, Pfoas magnus; b, Iliacus internus. c, The flefhy origin of the tehfor va
gina femoris. d d, The offa pubis cut from each other.
e, Mufculus pcctineus cut from its origin/ f, Short
head of the triceps abductor femoris cut. g, The great
head of the triceps, h, The long head cut. i, Vaftus
internus. k, Vaftus externus. /, Crureus. m, Gemel
lus, n, Soleus. o, Tibia. p, Peronasus longus. q, Pe-

anticus

major,

phragm,

w

—

brevis. r, Fibula.
Heart andBi.ooD-vEssELS. A,Tfie heart, with
the coronary arteries and veins. B, The fight auricle
of the heart.
C, The aorta afcendens. D, The left
fubclavian artery. E, The left caroeid areery. F, The
common trunk which fends off the right fubclavian and

ronaeus

—

Of
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Ofthe

Brain and its

rTPHE bones of the cranium

were

the

Integuments.
defcribed in the

o-

fteological part of this work, as inclofing the brain,
and defending it from external injury : but they are not
its only protection ; for when we make an horizontal
fection through thefe bones, we find this mafs every
where furrounded by two membranes (k), the dura and
The firft of thefe lines the interior furface
to which it everywhere adheres ftrongly (l), but more particularly at the futures, and at the
many foramina through which veffels pafs between it

pia

mater.

—

cranium,
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of the

vein, and, 9, The ulnar artery and vein.
11, Bafilic vein, that on the
10, Cephalic vein.
right fide cut. 12, Median vein. 13, The humeral
vein, which, with the median, covers the humeral ar
14 14, The external thoracic or mammary ar
tery.
teries and veins.
15, The axillary vein, covering the
16 16, The fubclavian veins, which, with
artery.
(6 6) the jugulars, form, 17, The vena cava fupe-.
rior. 18, The cutaneous arch of veins on the fore part
of the foot.
19, The vena tibialis antica, covering
the artery.
20, The vena profunda femoris, covering
the artery.
21, The upper part of the vena faphena
major. 22, The femoral vein. 23 23, The iliac
veins.
24 24, Vena cava inferior.
2525, The renal
veins covering the arteries.
26 26, The diaphragma
tic veins.
artery and

and

NERVES.

and the pericranium. The dura mater
(m) is perfect
ly fmooth and inelaftic, and its inner furface is conftant
ly bedewed with a fine pellucid fluid, which everywhere
feparates it from the pia mater. The dura mater fends
off feveral confiderable proceffes, which divide the brain
into feparate portions, and prevent them from compreffing each other. Of thefe proceffes there is one fupe
rior and longitudinal, called the
falx, ox falciform pro
cefs, from its refemblance to a fcythe. It arifes from
the fpine of the os frontis, near thechrifta
galli, and ex
tending along in the direction of the fagittal future, to
beyond the lambdoidal future, divides the brain into two

hemif-

(k) The Greeks called thefe membranes meninges ; but the Arabians, fuppofing them to be the fource of all
the other membranes of the body, afterwards gave them the names of dura and pia mater ; by which they are
now

ufually diflinguifhed.
In young fubjects this adhefion

(1.)

where eafily
the bone.

feparable,

without

; but even then, in the
healthy fubject it is
fome of the minute veffels by means of which it is attached

is greater than in adults

breaking through

no

to

This membrane is commonly defcribed

as
confifting of two laminas ; of which the external one is fuppo
the office of periofteum internum to the cranium, while the internal one forms the folds and
proceffes of the dura mater. In the natural ftate, however, no fuch feparation is apparent ; like other mem
and
branes, we may indeed divide it, not into two only, but many laminae; but this divifion is

(m)

fed

to

on

the

perform

dexterity

of the anatomift.

artificial,

depends

/,:., /WJr
.
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A

feveral

proceffes.

Thefe canals or finufes communicate with each other,
and empty themfelves into the internal jugular veins,
which convey the blood into the vena cava. They are
in fact triangular veins, running through the fubftance
of the dura mater, and, like the proceffes, are diftin
guifhed into longitudinal and lateral ; and where thefe
three meet, and where the fourth procefs paffes off, we
obferve a fourth finus, which is called torcular ; Herophilus, who firft defcribed it, having fuppofed that the
blood at the union of thefe two veins, is, as it were, in
a

prefs.

Befides thefe four canals, which were known to the
modern anatomifts enumerate many others,
the appellation of finufes toother veins ofthe
dura mater, which for the moft part empty themfelves
into fome of thofe we have juft now defcribed. There
are the inferior longitudinal finus, the fuperior and in
ferior petrous finufes, the cavernous finufes, the circu
lar finus, and the anterior and pofterior occipital fi
nufes.
Thefe finufes or veins, by being conveyed through a
thick denfe membrane, firmly fufpended, as the dura
mater is, within the cranium, are lefs liable to rupture ;
at the fame time they are well fupported, and by run
ning every where along the inner furface of the bones,
they are prevented from preffing on the fubftance of the
brain.
To prevent too great a dilatation of them, we
find filaments (called chorda Willifi, from their having
been firft noticed by Willis) ftretched acrofs their ca
vities ; and the oblique manner in which the veins from
the brain run chrough the fubftance of the brain into
thefe channels, ferves the purpofe of a valve, which
the fmaller
prevents the blood from turning back into
and weaker veffels of the brain.
The pia mater is a much fofter and finer membrane
than the dura mater; being exceedingly delicate, tran
fparent, and vafcular. It invefts every part of the brain,
and fends off an infinite number of elongations, which
infinuate themfelves between the convolutions, and
This membrane
even into the fubftance of the brain.
is compofed of two laminae ; of which the exterior one
is named tunica arachnoidea, from its thinnefs, which is
are
equal to that of a fpider's web. Thefe two laminas of
intimacely adherent to each other at the upper part
the brain, but are eafily feparable at the bafis of the
brain, and chrough the whole lengch of the medulla
arachnoidea,
fpinalis. The external layer, or tunicafurface
of the
over the
appears to be fpread uniformly
inco its furrows as the in
without
but
entering
brain,
found to infinuate it
ner layer does; the laecer being
felf between the convolutions, and even into the inte
rior cavities of the brain. The blood-veffels of the

ancients,
by giving

O

T

Ofthe
hemifphcres. A little below the lambdoidal future, it
Brain and divides into two broad
wings or expanfions called the
Nerves.
tranfverfe ox lateral proceffes, which prevents the lobes
Be
of the cerebrum from preffing on the cerebellum.
fides thefe there is a fourth, which is fituated under
the tranfverfe proceffes, and being continued to the
fpine of the occiput, divides the cerebellum into two
lobes.
The blood, after being diftributed through the ca
vity of the cranium by means of the arteries, is return
ed, as in the other parts of the body, by veins which
all pafs on to certain channels, fituated behind thefe

brain

M

Y.
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diftributed through it in their way to that organ, and are therefore divided into very minute rami-

Of the

are

fications,
brain.
There

before

they

penetrate the fubftance of the

Brain
.

NerJes^31

are feveral
parts included under the general The brain
denomination of brain. One of thefe, which is of the
fofteft confiftence, and fills the greateft part of the ca
vity of the cranium, is the cerebrum, or brain properly

fo called. Another portion, which is feated in the in
ferior and pofterior part ofthe head, is the cerebellum;
and a third, which derives its origin from both thefe,
is the medulla oblongata.
13*
The cerebrum is a medullary mafs of a moderate con Cerebrum
fiftence, filling up exactly all the upper part of the ca>vity of che cranium, and divided inco two hemifpheres
by the falx of the dura mater. Each of thefe hemif
pheres is ufually diftinguifhed into an interior, a middle,
and a pofterior lobe. The firft of thefe is lodged on the
orbital proceffes of che os frontis ; the middle lobes lie
on the middle foffas of the bafis of the
cranium, and the
pofterior lobes are placed on the tranfverfe feptum of
the os occipicis, imniediaeely over che cerebellum, from
which they are feparated by the lateral proceffes ofthe
dura mater, Thefe two portions afford no diftinguifhing mark of feparation ; and on this account Haller,
and many other modern anatomifts, omit the diftinctiou of middle lobe, and fpeak only of the anterior and
pofterior lobes of the brain.
The cerebrum appears to be compofed of two dif
tinct fubftances. Of thefe, the exterior one, which is
of a greyilh or afh-colour, is called the cortex, and is
fomewhat fofter than the other, which is very white,
and is called medulla or fubftantia alba.
After having removed the falx, and feparated the
two hemifpheres from each
ether, we perceive a white
convex
body, the corpus callofum, which is a portion
of the medullary fubftance, uniting the two hemifpheres
to each ocher, and not invefted
by the cortex. By
making an horizontal incifion in the brain, on a level
with this corpus callofum, we difcover two oblong ca

vities, named die anterior
each hemifphere.
Thefe

municate with each ocher
the plexus choroides, are

or

lateral ventricles, one in
ventricles, which com
a hole
immediately under

two

by
feparaced laeerally by a very
fine medullary pareieion, called feptum lucidum, from ics
thinnefs and tranfparency. The lower edge of this
feptum is fixed to the fornix, which is a kind of me
dullary arch (as its name implies) fituated under the
corpus callofum, and nearly of a triangular fhape. An
teriorly the fornix fends off two medullary chords, cal

led its anterior crura; which feem to be united to each
other by a portion of medullary fubftance, named commiffura anterior cerebri. Thefe crura diverging from
one another, are loft at the outer fide of the lower and
fore-part of che third ventricle. Pofteriorly the fornix
is formed into two other crura, which unite wich two
medullary protuberances called pedes hippocampi, and
fometimes cornua ammonis, that extend along the backpart of the lateral vencricles. The concave edge of the
pedes hippocampi is covered by a medullary lamina,

called corpus fimbriatuju.
Neither the edges of the fornix, nor ics pofterior
crura, can be well diftinguifhed, cill we have removed
the plexus choroides.
This is a production of the pia
mater, which is fpread over the lateral ventricles. Its
loofe

.
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loofe
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lar band
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edges
0l1

are

collected,

fo

as to

a

vafcu-

each fide.

When we have removed this
plexus, wc difcover
feveral other protuberances included in the lateral ven
tricles.
Thefe are the corpora ftriata, the thalami ner
vorum
opticorum, the tubercula quadrumgemina, and
the pineal gland.
The corpora ftriata are two curved
eminen

oblong
along the anterior part of the lateral
They derive their name from their ftriated
which is owing to an intermixture of the

ces, that extend

ventricles.

appearance,
cortical and

medullary fubflances

of the brain.
The
fo called, becaufe the
optic nerves arife chiefly from them, and they are likewife compofed boch of the cortex and medulla. They
are feparated from the
corpora ftriata only by a kind
of medullary chord, the geminum centrum femi-circulare. The thalami are nearly of an oval fhape, and are
fituated at the bottom of the upper cavity of the lateral
ventricles. They are clofely united, and at their con
vex part feem to become one
body.
Anteriorly, in the fpace between the thalami, we
obferve an orifice by which the lateral ventricles com
municate, and another leads down from this, under the

thalami

nervorum

opticorum,
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appear like

are

be of

a

Spigelius pretended to have difcovered its
excretory duct, but it feems certain that no fuch duct
exifts.
It is of an oblong fhape, compofed, as it were,
of two lobes. In ruminant animals it is much larger
than in man.
From the pofterior part of the third ventricle, we fee
a fmall
groove or channel, defcending obliquely back
wards. This channel, which is called the aqueduct of
Sylvius, though it was known to the ancients, opens
into another cavity of the brain, placed between the
cerebellum and medulla oblongata, and called the fourth
the brain.

.

n*51^"-

ventricle.
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The cerebellum, which is divided into two lobes, is Cerebelluct
commonly fuppofed to be of a firmer texture than the
cerebrum ; but the truth is, that in the greater number
of fubjects, there appears to be no fenfible difference in
the confiftence of thefe two parts. It has more of the
cortical than of the medullary fubftance in its compo-

fition.
The furrow that divides the two lobes of the cere
bellum leads anteriorly to a procefs, compofed of me

and cortical fubflances, covered by the pia ma
and which, from its being divided into numerous
va iter ad
infundibulum, but more properly iter ad tcr- furrows, refembling the rings of the earth-worm, is
tium ventriculum ; and the feparation of the thalami
named proceffus vermiformis.
This procefs forms a
from each other pofteriorly, forms another opening or kind of ring in its courfe between the lobes.
The furface of the cerebellum does not afford thofe
interftice called anus. This has been fuppofed to com
municate with the third ventricle ; but it does not, the circumvolutions which appear in the cerebrum; but
bottom of it being fhut up by the pia mater. The back inftead of thefe, we obferve a great number of minute
furrows, running parallel to each other, and nearly in
part of the anus is formed by a kind of medullary band,
which connects the thalami to each other, and is called a tranfverfe direction. The pia mater infinuates itfelf
into chefe furrows.
commiffura pofterior cerebri.
When we cut into the fubftance of the cerebellum,
Behind the thalami and commiffura pofterior, we obferve a fmall, foft, greyilh, and oval body, about che fize from above downwards, we find the medullary part
of a pea.
This is the glandula pinealis ; it is defcrib
running in a kind of ramifying courfe, and exhibiting
ed by Galen under the name of conarion, and has been an appearance that has gotten the name of arbor vita.
Thefe ramifications unite to form a
rendered famous by Defcartes, who fuppofed it to be
medullary trunk ;
the middle, anterior, and moft confiderable
the feat of the foul. Galen feems formerly to have
part of
entercaincd the fame opinion. Some modern writers which forms two proceffes, the crura cerebelli, which
have, with as little reafon, imagined thac the foul is unite with the crura cerebri, to form the medulla ob
longata. The laft furnifhes two other procefles, which
placed in the corpus callofum.
lofe themfelves under the nates, and thus unite the
The pineal gland refts upon four remarkable emi
lobes of the cerebellum to the pofterior part of the ce
nences, difpofed in pairs, and feated immediately below
rebrum.
Under the nates we obferve a tranfverfe me
it. Thefe tubercles, which by the ancients were called
teftes and nates, have, fince the time of Window, been dullary line, or linea alba, running from one of thefe
I
more commonly named tubercula quadrugemina.
proceffes to the other; and between them we find a
Under the thalami we obferve another cavity, the
very thin medullary lamina, covered with the pia ma
1
third ventricle, which terminates anteriorly in a fmall
ter, which the generality of anatomifts have (though
medullary canal, the infundibulum, that leads to the feemingly without reafon) confidered as a valve formed
glandula pituitaria. It has been doubted, whether the for clofing the communication between the fourth ven
tricle and the aquaeductus Sylvii.
Vieuffens named it
infundibulum is really hollow; but fome late experi*
*
Difp.de ments on this part of che brain by Profeffor Murray valvula major cerebri.
The medulla oblongata is fituated in the
fundibula 0f Upfal, clearly prove it to be a medullary canal, furmiddle, Medulla
i-reiri.
rounded by boch laminas of che pia maeer. After free
lower, and pofterior part of the cranium, and may be oblongata.
zing the brain, this channel was found filled wich ice ; confidered as a production or continuation of the
Ratio
whole medullary fubftance of the cerebrum and cere
and de Haen tells f us, he found it dilated, and filled
Mm
with a calcareous maccer (n).
bellum, being formed by the union of two confiderable
;'m-vi.
-p^g f0ft fpongy body in which the infundibulum
medullary procefles of the cerebrum, called crura cere

different appellations of foramen

commune

anterius, vul

dullary
ter ;

•

,

Ofthe
»«'" and

terminates, was by the ancients fuppofed
glandular ftructure, and deftined -to filter the ferofity of
to

•

.

bri.

(n) The under part of it, however, appears to be impervious; at leaft no injection that
has been made to pafs from it into the glandula pituitaria without laceration of parts.

can

be

depended

on

,
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bri,

with two other fmaller ones from the
cerebellum,
wnich were jaft. nQW f k<jn of ^^ ^ nafflc Qf ^_

™

cerebelli.
The crura cerebri arife from the middle and lower

part of each hemifphere. They are feparated from
each other at their origin, butare united
below, where
they terminate in a middle protuberance, the pons Va
rolii, fo called, becaufe Varolius compared it to a
bridge. This name, however, can convey no idea of
its real appearance.
It is, in fact, nothing more than

medullary protuberance, nearly of
fliape, which unites the crura cerebri
a

a

to

femi-fpherical
thofe of the

cerebellum.
Between the crura cerebri, and near the anterior
ofthe pons Varolii, are two tubercles, compofed
externally of medullary, and internally of cineritious,
fubftance, to which Euftachius firft gave the name of
eminentia mamillares.
''
Along the middle of the pofterior furface of the me
dulla oblongata, where it forms the anterior part of
the foui th ventricle, we obferve a kind of furrow
which runs downwards and terminates in a point. About an incn above the lower extremity of this fiflbre,
feveral medullary filaments are to be feen running to
wards it on each fide in an oblique direction, fo as to
give it the appearance of a writing-pen ; hence it is call
ed calamus fcriptorius.
From the pofterior part of the pons Varolii, the me
dulla oblongata defcends obliquely backwards ; at its
fore-part, immediately behind the pons Varolii, we
obferve two pair of eminences, which were defcribed
by Euftachius, but received no particular appellation
till the time of Vieuffens, who gave them the names
of corpora olivaria and corpora pyramidalia. The for
mer are the outermoft, being placed one on each fide.
They are nearly of an oval fliape, and are compofed
Be
of medulla, w\th ftreaks of cortical fubftance.
thefe are the corpora pyramidalia, each of
tween
which terminates in a point. In the human fubj ct
thefe four eminences are fometimes not eafily iiu ja-

edge

guilhed
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Medulla

fpinalis.

The medulla fpinalis, or fpinal marrow, which is
the name given to the medullary chord that is extend
ed down the vertebral canal, from the great foramen
of the occipital bone to the bottom of the laft lumbar
vertebra, is a continuation of the medulla oblongata.
Like the other parts of the brain, it is inverted by the
dura and pia mater. The firft of thefe, in its paffage
out of the cranium, adheres to the foramen of the os
fub
occipitis. Its connection with the ligamentary
ftance that lines the cavity of the fpine, is only hy
the feveral
means of cellular membrane; but between
nerves pafs out of the fpine, it
the
where
vertebrae,
fends off prolongations, which adhere ftrongly tothe
vertebral ligaments. Here, as in the cranium, the
Thefe are
dura mater has its finufes or large veins.

(o)

95

number, and are feen running on each fide of
the medullary column, from the foiamen magnum of
the os occipitis to the lower part of the os facrum.
They communicate together by ramifying branches at
each vertebra, and terminate in the vertebral, inter
coftal, and facral veins.
The pia mater is connected with the dura mater by
means of a thin tranfparent fubftance, which from its
indentations between the fpinal nerves has obtained the
two

in

to

oblongata by its weight.
The fpinal marrow itfelf is externally of a white co
lour; but upon cutting into it we find its middle-part
compofed of a darker coloured mafs, refembling the

of the brain. When the marrow has reached
the firft lumbar vertebra, it becomes extremely narrow,
and at length terminates in an oblong protuberance;
from the extremity of which the pia mater fends off a
prolongation or ligament, refembling a nerve, that
perforates the dura mater, and is fixed to the os coccortex

cygis.

•

f

The medulla fpinalis gives rife to. 30 or 31 pair of
nerves, but they are not all of the fame fize, nor do
they all run in the fame direction. The upper ones
are thinner than the reft, and are placed almoft tranfverfely : as we defcend we find them running more
and more obliquely downwards, till at length their
courfe is almoft perpendicular, fo that the lowermoft
nerves exhibit an appearance that is called cauda
equi*
na, from its refemblance to a horfe's tail.
The arteries that ramify through the different parts
of the brain, are derived from the internal carotid and
from the vertebral arteries. The medulla fpinalis is
fupplied by the anterior and pofterior fpinal arteries,
and likewife receives branches, from the cervical, the
inferior and fuperior intercoftal, the lumbar, and the
facral arteries.
Sect. II.

Of

the Nerves..

The nerves are medullary chords, differing from
each other in fize, colour, and confiftence, and de
riving their origin from the medulla oblongata and me
dulla fpinalis. There are 39, and fometimes 40, pair
of thefe nerves; nine (o) of which originate from the
medulla oblongata, and 30 or 31 from the medulla fpi
nalis. They appear to be perfectly inelaftic, and likewife to poffefs no irritability. If we irritate mufcular
fibres, they immediately contract ; but nothing of this
fort happens if.we irritate a nerve. They carry with
them a covering from the pia mater; but derive no tu
nic from the dura mater, as hath been generally, though
erroneoufly, fuppofed, ever fince the time of Galen (p),

the

defcribe the

pair arife in the fame manner as the
properly to have clafled them among
(p)

cted upon
fleet
the cranium,

ai id

vertebral canal,

or

Nerves.
y

name' of
ligamentum denticulatum. It is fomewhat
firmer than the tunica arochnoidea, but in other refpects refembles that membrane. Its ufe is to fupport
the fpinal marrow, that it may not affect the medulla

ten pair of nerves as arifing from the medulla oblongata ; but as the tenth
other fpinal nerves, Santorini, Heifter, Haller, and ochers, feem very
the nerves of the fpine.
Baron Haller and Profeffor Zinn feem to have been the firft who demonftrated, that the dura mater is re
tothe nerves out 0
of
and adheres to the periofteum ac che edges of che foramina that afford a

It has been ufual

Ofthe
Brain and

is foon loft in the cellular fubftance,

paflage
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covering of the nerves being in fad nothing
than the cellular membrane. This covering is
very thick wheie the nerve is expofed to the action of
mufcles ; but where it runs through a bony canal, or
is fecure from preffure, the cellular tunic is extremely
thin, or altogether wanting. We have inftances of
this in the portio mollis of the auditory nerve, and in
the nerves of the heart.
By elevating, carefully and gently, the brain from
the bafis of the cranium, we find the firft nine pair arifing in the following order : i The nervi olfactorii,
diftributed through the pituitary membrane, which
conftitutes the organ of fmell. 2. The optici, which
go to the eyes, where they receive the impreflions of
vifible objects.
3. The oculorum motores, fo called
becaufe they are diftributed to the mufcles of the eye.
4. The pathetici, diftributed to the fuperior oblique
mufcles of the eyes, the motion of which is expreflive
of certain paffions of the foul.
5. The nerves of this
pair foon divide into three principal branches, and each
of thefe has a different name. Its upper divifion is the
ophthalamicus, which is diftributed to various parts of
the eyes, eye-lids, forehead, nofe, and integuments
of the face. The fecond is called the maxillar is fupe
rior, and the third maxilJaris inferior ; both which
names allude to their diftribution. 6. The abductores ;
each of thefe nerves is diftributed to the abductor muf
cle of the eye, fo called, becaufe it helps to draw the
globe of the eye from the nofe. 7. The auditorii (qJ,
which arc diftributed through the organs of hearing.
8. The par vagum, which derives its name from the
great number of parts to which it gives branches both
in the thorax and abdomen.
9. The linguales, or hypo-gloffi, which are diftributed to the tongue, and ap
pear to contribute both to the organ of tafte and to the
motions of the tongue (r).
It has already been obferved, that the fpinal mar
row fends off 30 or 31 pair of nerves ; thefe are chiefly
diftributed to the exterior parts of the trunk and to the
extremities.
They are commonly diftinguifhed into
the cervical, dorfal, lumbar, and facral nerves. The
cervical, which pafs out from between the feveral ver
tebras of the neck, are eight (s) in number; the dor
fal, twelve ; the lumbar, five ; and the facral, five or
outer

more
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Ofthe
fix ; the number of the latter depending on the number
Brain and
of holes in the os facrum. Each fpinal nerve at its ori
Nerves.
gin is compofed of two fafciculi of medullary fibres.
One of thefe fafciculi arifes from the anterior, and the
other from the pofterior, furface ofthe medulla. Thefe
fafciculi are feparated by the ligamentum denticiilatum ;
after which we find them contiguous to one another.
They then perforate the dura mater, and unite to form
Each of thefe gan
a confiderable knot or ganglion.
off
two branches ; one anterior, and the
fends
glions
ocher pofterior. The anterior branches communicate
with each other at their coming out of the fpine, and
likewife fend off one, and fometimes more branches,
to affift in the formation of the intercoftal nerve.
The knots or ganglions of the nerves juft now fpoken of, are not only to be met with at their exit from
the fpine, but likewife in various parts of the body.
They occur in the nerves of the medulla oblongata, as
well as in thofe of the fpine. They are not the effects
of difeafe, but are to be met with in the fame parts of
the fame nerves, both in the fcetus and adult.
They
are commonly of an oblong fhape, and of a greyiili co
lour, fomewhat inclined to red, which is perhaps ow
ing to their being extremely vafcular. Internally we
are able to
diftinguifh fomething like an intermixture of
the nervous filaments.
Some writers have confidered them as fo many little
brains ; Lancifi fancied he had difcovered mufcular
fibres in them, but they are certainly not of an irrita
ble nature. A late writer, Dr Johnftone*, imagines *
Effay on
they are intended to deprive us of the power of the will the Ufe of
over certain parts, as the heart, for inftance : but if the
Gangli
this hypothefis were well founded, we fhould meet with ons of the
them only in the nerves leading to involuntary muf Nerves.
cles ; whereas it is certain, that the voluntary mufcles
receive their nerves through ganglions.
Doctor Mon
ro, from obferving the accurate intermixture of th^
minute nerves which compote them, confiders them as
new fources of nervous
energy f
f Obferva
The nerves, like the blood-veffels, in their courfe tions on the
.

through the body, communicate with each other; and Nervous
each of thefe communications conftitutes what is call Syjlem.
ed a plexus, from whence branches are again detached
to different parts of the
body. Some of thefe are con
ftant

(c^) This pair, foon after its entrance into the meatus auditorius internus, feparates into two branches. One
of thefe is of a very foft and pulpy confiftence, it is called the portio mollis or the feventh pair, and is
spread
over the inner part of the ear.
The other paffes out through the aqueduct of Fallopius in a firm chord, which is
as the portio dura, and is diftributed to die external ear and other parts of the neck and face.
diftinguifhed
(r) Heifter has fummed up the ufes of thefe nine pair of nerves in the two following Latin verfes :
(f

Olfaciens,

cernens, oculofque movens, patienfque,
Gaftans, abducens, audienfque, vaganfque loquenfque."
(s) Befides thefe, there is anocher pair called accefforii, which arifes from the medulla fpinalis at its begin
ning; and afcending through the great foramen of the os occipitis into the cranium, paffes out again clofe to the
eighth pair, with which, however, it does not unite ; and it is afterwards diftributed chiefly to the mufcles of
the neck, back, and fcapula. In this courfe it fends off filaments to different parts, and likewife communicates
with feveral other nerves. Phyfiologifts are at a lols how to account for the fingular origin and courfe of thefe
nervi accefforii. The ancients confidered them as branches of the eighth pair, diftributed to mufcles of the fca
pula: Willis likewife confidered them as appendages to that pair, and on that account named them accefforii.
They are fometimes called the fpinal pair ; buc as this laccer name is applicable to all the nerves of the fpine
indifcriminately, it feems better to adopt that given by Willis.
"
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of nerves
phyfiologifts have confidered a trunk an infi
into
divided
of
folid
being
particular names,
chord, capable
im
nite number of filaments, by means of which the
nary plexus ; the hepatic, the cardiac, &c.
It would be foreign to the purpofe of this work, to preflions of feeling are conveyed to the fenforium com
follow the nerves through all their diftributions ; but it mune. Others have fuppofed it to be a canal, which af
may be remembered, that in defcribing the different terwards feparates into more minute channels ; or, per
vifcera, mention was made of the nerves diftributed to haps, as being an affemblage of many very fmall and
them. There is one pair, however, called the inter- diftinct tubes, connected to each other, and thus form
coftal, ox great fympathetic nerve, which feems to re- ing a cylindrical chord. They who contend for their
quire particular notice, becaufe it has an almoft univer- being folid bodies, are of opinion, that feeling is occafal connection and correfpondence with all the other fioned by vibration ; fo that, for inftance, according to
nerves of the
body. Authors are not perfectly agreed this fyftem, by pricking the finger, a vibration would
about the origin of the intercoftal ; but it may perhaps be occafioned in the nerve, diftributed through its fubextended
not
improperly be defcribed, as beginning from fila fiance ; and the effedsof this vibration, when
But
to the fenforium, would be an excital of pain.
ments of the fifth and fixth pair ; it then paffes out of
the cranium, through the bony canal of the carotid,
the inelafticity, the foftnefs, the connection, and the fi
from whence it defcends laterally clofe to the bodies of tuation of the nerves, are fo many proofs that vibra
the vertebras, and receives branches from almoft all the tion has no fhare in the caufe of feeling.
Others have fuppofed, that in the brain and fpinal
vertebral nerves ; forming almoft as many ganglions in
fubtile fluid is fecreted, and from
a
It fends
its courfe
the thorax and abdomen.

ftant and confiderable enough
as

the

be

diftinguifhed by
femi.unar plexus ; the pulmo
to

through

Some

as a

marrow,

off an infinite number of branches to the vifcera in
thofe cavities, and forms feveral plexufes with the
branches of the eighth pair or par vagum.

That the nerves are deftined to convey the principles
of motion and fenfibility to the brain from all parts of
the fyftem, there can be no doubt ; but how thefe ef
fects are produced, no one has ever yet been able to
The inquiry has been a conftant fource of
determine.
hypothefis in all ages, and has produced fome ingeni
but with
ous ideas, and many erroneous pofitions,
hitherto afforded much fatisfactory infor
out

having

very

'

thence conveyed through the imperceptible tubes,
which they confider as exifting in the nerves. They
have farther fuppofed, that this very fubtile fluid, to
which they have given the name of animal fpirits, is
fecreted in the-eprtical fubftance of the brain and fpinal

through the medullary
like the other fyftem, is founded
altogether on hypothefis ; but it feems to be an hypo
thefis derived from much more probable principles, and
there are many ingenious arguments to be brought in
its fupport.

marrow, from

fubftance.

whence it paffes

This,

mation.

EXPLANATION
Fig. i. Pveprefents the Inferior part of the Brain ;
the Anterior part of the whole Spine, including the
with the origin and large portions
Medulla Spinalis ;
—

—

of all the Nerves.
A A, The anterior lobes of the cerebrum. B B, The
lateral lobes of the cerebrum. C C, The two lobes of
the cerebellum.
D, Tuber annulare. E, The paf
fage from the third ventricle to the infundibulum.
off the me
F, The medufla oblongata, which fends
G G, That part of
dulla fpinalis through the fpine.
the os occipitis which is placed above (H H) the
tranverfe proceffes of the firft cervical vertebra.
I I, &c. The feven cervical vertebrae, with their in
K
&c. The twelve dorfal
termediate

cartilages.

K,

L

&c.

L,
vertebrae, with their intermediate cartilages.
The five lumbar vertebrae, with their intermediate
The os coccartilages. M, The os facrum. N,
cysts.

named ol
Nerves.— i i, The firft pair of nerves,
2 2, The fecond pair,
to the nofe.
which
go
factory,

named optic, which goes

to

form the

tunica retina

oculi

of
it

named
3 3, The third pair,
4 4, The
fupplies moft ofthe mufcles of the eye-ball.
is
which
wholly fpent.
fourth pair, named pathetic,
The
motor

the eye.

;

—

5 S>
trochlearis of the eye.
upon the mufculus
The firft, na
three branches.
into
divides
fifth pair
the lachry
med ophthalmic, goes to the orbit, fupplies
and fends branches out to the forehead and
mal
—

gland,

nofe.— The

fecond, named fuperior maxillary, fupplies

of
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the teeth ofthe upper jaw, and fome of the mufcles of
The third named inferior maxillary, is fpent
the lips.
ofthe lower jaw, tongue,
upon the mufcles and teeth
and mufcles of the lips. 6 6, The fixth pair, which,
after fending off the beginning of the intercoftal or
the abductor oculi.
great fympathetic, is fpent upon
divides into
7 7, The feventh pair, named auditory,
The largeft, named portio mollis, is
two branches.
fpent upon the internal ear. The fmalleft,/(j;'/io dura,
joins to the fifth pair within the internal ear by a re
flected branch from the fecond ofthe fifth ; and with
in the tympanum, by a branch from the third of the fifth,
Vid. fig. 3. near B. 8 8, &c.
named 'chorda tympani.
which accompa
The eighth pair, named par vagum,
nies the intercoftal, and is fpent upon the tongue, larynx,
pharynx, lungs, and abdominal vifcera. 9 9, The ninth
pair, which are fpent upon the tongue. 10 10, &c.
The intercoftal, or great fympathetic, which is feen
from the fixth pair to the bottom of the pelvis on each
fide ofthe fpine, and joining with all the nerves of the
fpine ; in its progrefs fupplying the heart, and, with
the par vagum, the contents of the abdomen and pel
11
vis.
11, The accefforius, which is fpent upon
the fternocleido-maftoidasus and trapezius mufcles.
12 12, The firft cervical nerves ;
13 13, The fecond
cervical nerves ; both fpent upon the mufcles that lie
on the neck, and teguments of the neck and head.
14 14, The third cervical nerves, which, after fending
off"
15, &c.) the phrenic nerves to the diaphragm,
—

—

—

—

—

—

—

—

(iS

5 D

fupply

ana:
the mufcles and teguments that lie on the fide
of the neck and top of the fhoulder. 16 16, The bra
chial plexus, formed by the fourth, fifth, fixth, fe
venth cervicals, and firft dorfal nerves. which fupply
the mufcles and teguments of the fuperior extremiey.
17 17, The cwclve dorfal, or proper intercoftal nerves,
which are fpent upon the intercoftal mufcles and fome
of the large mufcles which lie upon the thorax.
18 18, The five lumbar pairs of nerves, which fupply
the lumbar and abdominal mufcles, and fome of the
teguments and mufcles of the inferior extremity.
19 19, The facro-fciatic, or pofterior crural nerve,
formed by the two inferior lumbar, and three fuperior
of the os facrum. This large nerve fupplies the greateft
part of the mufcles and teguments of the inferior ex
tremity. 20, The ftomaehic plexus, formed by the
eighth pair. 21 21, Branches of the folar or cariJac
plexus, formed by the eighth pair and intercoftals,
which fupply the ftomach and chylopoietic vifcera.
22 22, Branches of the fuperior and inferior mefente
ric plexufes, formed by the eighth pair and interco-

fupply

—

Part

VI.

Of

the

treating

felves

to
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the chylopoictic vifcera, with part
of the organs 01 urine and generation.
23 23, Nerves
which accompany the fpermatic cord. 24 24, The hyurine
pogaftric plexus, which fupplies the organs of
and generation within the pelvis.

ftals, which fupply

S E N S E

of the fenfes, we mean to confine ourthe external ones of touch, tafte, fmelling,
hearing, and vifion. The word fenfe, when applied to
thefe five, feems to imply not only the fenfation ex
cited in the mind by certain impreflions made on the
body, but likewife the organ deftined to receive and
tranfmit thefe impreflions to the fenforium. Each of
thefe organs being of a peculiar ftructure, is fufceptible only of particular impreflions, which will be
pointed out as we proceed to defcribe each of them feN

O

Of the

B^™j^t
,

wr_lji

Shows different Views of the Infe
Fig. 2, 3, A, 5.
rior part of the Brain, cut perpendicularly through
with the Origin and large Portions of
the Middle,
all the Nerves which pafs out through the Bones of
—

the Cranium, and the three firft Cervicals.
A, The anterior lobe. B, The lateral lobe of the
cerebrum.
C, One of the lobes of the cerebellum.
annulare.
Tuber
E, Corpus pyramidale, in the
D,
middle of the medulla oblongata.
F, The corpus oliG, The
vare, in the fide of the medulla oblongata.
medulla oblongata.
H, The medulla fpinalis.
1 2345678 and 9, Pairs of nerves.
Nerves.
10 10, Nervus acceflbrius, which comes from
11, 12,
and 13, The three firft cervical nerves.
—

—

—

S,

and

their

ORGANS.

lidity, moiflure, inequality, fmoothnefs, drynefs, or
fluidity, and likewife their degree of heat, feem all to
be capable of making different impreflions on the pa
pillae, and confequendy of exciting different ideas in die
fenforium commune. But the organ of touch, like all
the other fenfes, is not equally delicate in every part of
che body, or in every fubject; being in fome much
more exquifite than it is in others.
Sect. II.

Of

the

Tafte.

parately.
Sect. I.

Of

Touch.

The fenfe of touch may be defined to be the faculty
diftinguilhing certain properties of bodies by the feel.
In a general acceptation, this definition might perhaps
not improperly be extended to every part of the body
poffeffed of fenfibility (t), but it is commonly con
fined to the nervous papillae of the cutis, or true fkin,
which, with its appendages, and their feveral ufes, have
been already defcribed.
The exterior properties of bodies, fuch as their fo-

of

The fenfe of tafte is feated chiefly in the tongue ;
the fituation and figure of which are fufficiently known.
On the upper furface of this organ we may obferve
a
great number of papillas, which, on account of their
difference in fize and fhape, are commonly divided into
three clafles.
The largeft are fituated towards the ba
fis of the tongue.
Their number commonly varies
from feven to nine, and they feem to be mucous fol
licles. Thofe of the fecond clafs are fomewhat fmaller,
and of a cylindrical fhape. They are moft numerous
about the middle of the tongue.
Thofe of the third
clafs are very minute, and of a conical fhape. They
are

(t) In the courfe of this article, mention has often been made of the fenfibility or infenfibility of different
parts of the body : it will therefore, perhaps, not be amifs to obferve in this place, that many pares which were

to poflefs the moft exquifite fenfe, are now known to have but little or no
feeling, at leaft in
found ftate ; for in an inflamed ftate, even the bones, the moft infenfible parts of any, become fufceptible of
the moft painful fenfacions. This curious difcovery is due to the late Baron Haller. His experiments prove,
that the bones, cartilages, ligaments, tendons, epidermis, and membranes (as the pleura, pericardium, dura
and pia mater, periofteum, &c), may in a healthy ftate be confidered as infenfible. As fenfibility depends on
the brain and nerves, of courfe different parts will poflefs a greater or lefs degree of feeling, in proportion as
they are fupplied with a greater or fmaller number of nerves. Upon this principle it is, that the fkin, mufcles,
ftomach, inteftines, urinary bladder, ureters, uterus, vagina, penis, tongue, and retina, are extremely fenfible,
while the lungs and glands have only an obfeure degree of feeling.

formerly fuppofed
a
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very numerous on the apex and edges ofthe tongue,
and have been
fuppofed to be formed by the extremi
ties of its nerves.
We obferve a line, the linea lingua mediana, run
ning along the middle ofthe tongue, and dividing it as
it were into two portions.
Towards the bafis of the
tongue, we meet with a little cavity, named by Morcoecum, which feems to be nothing more
gagni
than a common termination of fome of the excretory
ducts of mucous glands fituated within the fubftance of

are

foramen

the tongue.
We have already obferved, that this organ is every
where covered by the cuticle, which, by forming a re
duplication, called the franum, at its under part,
ferves to prevent the too great niodon of the tongue,
and to fix it in its ficuation.
But, befides this actachment, the tongue is connected by means of its
mufcles and membranous ligaments, to the lower jaw,
the os hyoides, and the ftyloid procefles.
The principal arteries ofthe tongue are the linguales,
which arife from the external carodd. Its veins empty
themfelves into the external jugulars. Its nerves arife

Y.

M

O

by thick and very vafcular membrane,
fes,
was nrft
which, though not unknown to the ancients,
now * De Cawell defcribed by Schneider*, and is therefore
This tarrbo, lib.
Schneideri.
namedmembrana
pituitaria
commonly
its real in.
membrane is truly the organ of fmelling ; but
ftru&ure does not yet feem to be perfectly underftood.
which
It appeal's to be a continuation of the cuticle,
In fome pares
lines the inner furface of the mouth.
it is
of che nofe it is fmooth and firm, and in others
mu
loofe and fpongy. It is conftancly moiftened by a
are carried off
which
of
finer
the
fecretion
cous
;
parts
being re
by the air we breathe, and die remainder, by
tained in the finufes, acquires confiderable confiftence.
has not
The manner in which this mucus is fecreted
afcertained ; but it feems to be
yet been fatisfactorily
by means of mucous follicles.
and
Ics arteries are branches of the internal maxillary
the
into
themfelves
veins
Its
internal carotid.
empty
olfac
internal jugulars. The firft pair of nerves, the
of it, and it likewife
tory, are fpread over every part
fifth
the
from
branches
pair.
receives
After what has been faid of the pituitary membrane,
it will not be difficult to conceive how the air we draw
in at the noftrils, being impregnated with the effluvia
of bodies, excites in us thac kind of fenfation we call
As thefe effluvia, from their being exceed
are

lined

a

.

fifth, eighth, and ninth, pair.
variety of taftes feems to be occafioned by the
different impreflions made on the papilla? by the food.
The different ftate of the papillae with refpect to their fmelling.
and volatile, cannot be capable in a fmall
moiflure, their figure, or their covering, feems to ingly light
of making any great impreflion on the extre
a confiderable difference in the tafte, not only
quantity
produce
mities of the olfadory nerves, it was neceflary to give
in different people, but in the fame fubject, in ficknefs
confiderable extent to the pienitary membrane, that by
be
and in health. The great ufe of the tafte feems to
this means a greater number of odoriferous particles
to enable us to diftinguifh wholefome and falutary food
we wifh
that
obferve
we
and
is
might be admitted at the fame time. When we
from that which
unhealthy ;
natu
of any thing,
effluvia
of
the
much
in
take
to
many quadrupeds, by having their papillas (u) very
clofe the mouth, that all the air we infpire may
fla
of
the
have
rally
and
diftinguifhing
faculty
long,
large
fame time, by
pafs through the noftrils ; and at the
vours with infinice accuracy.
are dila
means of the mufcles of the nofe, the noftrils
and a greater quantity of air is drawn into them.
ted,
Se c t III.
Of Smelling.
In many quadrupeds, the fenfe of fmelling is much
extenfive and delicate than it is in the human
more
feems
The fenfe of fmelling, like the fenfe of tafte,
and in the human fubject it feems to be more
inteuded to direct us to a proper choice of aliment, fubject;
lefs it is vitiated by a variety of fmells. Ic
the
is
which
perfed
in
the nofe,
diftinguifhed
and is chiefly feated
in che fame ftate of perfection, being na
not
is
and
fituation
always
The
into its external and incernal parts.
affected
by every change of the pituitary mem
not feem to require a
turally
figure of the former of thefe do
and of the lymph wich which that membrane is
co
brane,
and
bones
of
is
It
cartilages,
definition.
compofed
moiftened.
vered by mufcular fibres and by the common integu

from the
The

.

The bones make up the upper portion, and
like
the cartilages the lower one. The feptum narium,
cartila
the nofe, is likewife in part bony, and in part
de
Thefe bones and their connedions were
ments.

ginous.

fcribed in the ofteology.
offa fpon
The internal part of the nofe, befides che
the
maxillary,
or finufes, the
cavicies
fix
has
giofa,
with
all
defcribed
were
which
and the

frontal,

fphenoid,

into the no
the bones of the head. They all open
communicates with the
likewife
nofe
the
and
ftrils ;
behind the
mouch, larynx, and pharynx, pofteriorly

velum palati.
in tlie in
All thefe feveral parts, which are included
of the
furface
inner
the
viz.
of
the
nofe,
ternal divifion
and the linunoftrils, the lamella: ofthe offa fpongiofa,
.

.
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I V.

Of Hearing.

Before we undertake to explain the manner in which
enabled to receive the impreflions of found, it
will be neceflary co defcribe the ear, which is the organ

we are

of hearing.

It is

commonly diftinguifhed

into external

The former of thefe divifions includes
and internal.
all that we are able to difcover without diffection, and
the meatus auditorius, as far as the tympanum ; and
the latter, all the other parts of the ear.
The external ear is a cartilaginous funnel, covered
by the common integuments, and attached, by means
of its ligaments and mufcles, to the temporal bone.
Although capable only of a very obfcure motion, it is
found
5 D 2

ofthe papillse, which has been copied by many anatomical %vriters, feems
(v) Malpighi's defcription
of fheep.
the
from
tongues
been taken chiefly

to

have
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have feveral mufcles. Different
parts of it
diftinguifhed by feveral names ; all its cartilagi
to

is called ala

'part
wing,
diftinguilh it from
the foft and pendent part below, called the lobe.
Its
outer circle or border is called
helix, and the femicircle
within this, antihelix.
The moveable cartilage placed
immediately before the meatus auditorius, which it
may be made to clofe exactly, is named tragus; and
an eminence
oppofite to this at the extremity of the
antihelix, is called antitragus. The concha is a confi
derable cavity formed by the extremities of the helix
and antihelix. The meatus auditorius, which at its
opening is cartilaginous, is lined with a very thin mem
brane, which is a continuation of the cuticle from the
furface of the ear.
In this canal we find a yellow wax, which is fecreted
by a number of minute glands or follicles, each of
which has an excretory duct. This fecretion, which
is at firft of an oily confiftence, defends the membrane
of the tympanum from the injuries of the air ; and by
its bitternefs, prevents minute infects from entering in
to the ear.
But when from neglect or difeafe it accu
mulates in too great a quantity, it fometimes occafions
deafnefs. The inner excremity of the meatus is clofed
by a very thin tranfparent membrane, the membrana
tympani, which is fet in a bony circle like the head of
a drum.
In the laft century Rivinus, profeffor at Lcipfic, fancied he had difcovered a hole in this mem
brane, furrounded by a fphincter, and affording a paf
fage to the air, between the external and internal ear.
Cowper, Heifter, and fome other anatomifts, have ad
mitted this fuppofed foramen, which certainly does not
exift. Whenever there is any opening in the membra
na
tympani, it may be confidered as accidental. Un
der the membrana tympani runs a branch of the
fifth pair of nerves, called chorda tympani ,• and beyond
this membrane is the cavity of the tympanum, which
is about feven or eight lines wide, and half fo many
in depth; it is femifpherical, and every where li
ned by a very fine membrane. There are four open
ings to be obferved in this cavity. It communi
cates with the mouth by means of the Euftachian
This canal, which is in part bony and in
tube.
nous

or

part cartilaginous, begins
at the anterior and almoft

to

by a very narrow opening
fuperior part of the tympa

num, increafing in fize as it advances towards the pa
late ofthe mouth, where it terminates by an oval open
ing. This tube is every where lined by the fame mem
brane that covers the infide of the mouth. The real
ufe of this canal does not feem to have been hitherto
fatisfactorily afcertained ; but found would feem to
be conveyed through it to the membrana tympani, deaf
perfons being often obferved to liften attentively with
their mouths open. Oppofite to this is a minute paf
fage, which leads to the finuofities of die maftoid pro
cefs ; and the two other openings, which are in the in
ternal procefs of the os petrofum, are the feneftra ovalis, and feneftra rotunda, both of which are covered by
a vCry fine membrane.
There are three diftinct bones in the cavity of the
tympanum ; and thefe are the malleus, incus, and ftapes.

(x)
mufcle

O

what

are

called the

externus

and
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tare, confidered
ftapes, which is
we

are

when

obliged

os

getting

accurately confidered,

it feems

to

be

a

diftinct

bone.
The Tnalleus is

ing larger

at one

fuppofed to referable a hammer, be
excremity, which is its head, than it

The latter is .at
is at the other, which is its handle.
tached to the membrana tympani, and the head ofthe
bone is articulated with the incus.
The incus, as it is called from its fliape, though it
feems to have lefs refemblance to an anvil than to one
of the dentes molares with its roots widely feparated
from each other, is diftinguifhed into its body and its
legs. One of its legs is placed at the entry of the ca
nal which leads to the maftoid procefs ; and the other,
which is fomewhat longer, is articulated with the ftapes,
or rather with the os orbiculare, which is
placed be
tween them.
The third bone is very properly named ftapes, being
perfectly fhaped like a ftirrup. Its bafis is fixed into
the feneftra ovalis, and its upper part is articulated
with the os orbiculare. What is called the feneftra ro
tunda, though perhaps improperly, as it is more oval
than round, is obferved a little above the other, in an
eminence formed by the os petrofum, and is clofed by
a continuation of the membrane that lines the inner
furface of the tympanum. The ftapes and malleus are
each of them furnifhed with a little mufcle, the ftapedeus and tenfor tympani. The firft of thefe, which is
the fmalleft in the body, arifes from a little cavern in
the pofterior and upper part of the cavity of the tym
panum ; and its tendon, after pafling through a hole
in the fame cavern, is inferted at the back part of the
head of the ftapes. This mufcle, by drawing the ftapes
obliquely upwards, aflifts in ftretching the membrana

tympani.
The tenfor tympani (x), or internus mallei, as it is
called by fome writers, arifes from the cartilaginous
extremity of the Euftachian tube, and is inferted into
the back part of the handle of the malleus, which it
ferves to pull inwards, and of courfe helps to ftretch
the membrana tympani.
The labyrinth is the only part of the ear which re
mains to be defcribed.
It is fituaeed in the os petro
fum, and is feparated from the tympanum by a parti
tion which is every where bony, except at the two feneftras. It is compofed of three parts; and thefe are
the veftibulum, the femicircular canals, and the coch
lea.
The veftibulum is an irregular cavity, much fmaller
than the tympanum, fituaeed nearly in the centre of the
os
petrofum, betw een the tympanum, the cochlea, and
the femicircular canals. It is open on the fide of the
tympanum by means of the feneftra ovalis, and com
municates with the upper portion of the cochlea
by an
oblong foramen, which is under the feneftra ovalis,
from which it is feparated only by a very thin
par
tition.
Each of the three femicircular canals forms about
half

;

but

obliquus mollei, teeming

to

only this one
be ligaments

feems to deferve the
rather than mufcles.

Of the

orbicu-

a fourth, which is the
by fome anatomifts as a procefs ofthe
neceflarily broken off by the violence
at thefe bones ; but
to ufe in

Befides thefe there is

Some anatomifts defcribe three mufcles of the malleus
;

M
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a

line in

and

diameter,
running
are
diftinguifhed into

different direction, they
vertical, oblique, and horizontal.
in a

Thefe three canals
open by both their extremities into che veftibulum ;
but the vertical and the
oblique being united together
at one of their
extremities, there are only five orifices
to be feen in the veftibulum.
The cochlea is a canal which takes a
fpiral courfe,
not unlike the fhell of a fnail.
From its bafis to its
it
makes
two
turns and a half
apex
and is divided in
;

to two

canals

by
bony

very thin lamina or fepeum, which
is in part
and in part membranous, in fuch a
manner that thefe two canals
only communicate with
each other at the point.
One of them opens inco the
veftibulum, and the other is covered by the membrane
that clofes the feneftra rotunda. The bony lamella
which feparates the two canals is exceedingly thin, and
fills about two thirds of the diameter of the canal.
The reft ofthe feptum is compofed of a moft delicate
membrane, which lines the whole inner furface of the
cochlea, and feems to form this divifion in the fame
manner as the two membranous
bags of the pleura, by
being applied to each other, form the mediaftinum.
Every part of the labyrinth is furniflied wich a very
delicate periofteum, and filled with a watery fluid, fe
creted as in other cavities. This fluid tranfmits to the
nerves the'vibrations it receives from the membrane
clofing the feneftra rotunda, and from the bafis of the
ftapes, where it refts on the feneftrum ovale. When
this fluid is collected in too great a quantity, or is
comprefled by the ftapes, it is fuppofed to efcape
through two minute canals or aqueducts, lately defcri
*
De aqua bed
by Dr Cotunni *, an ingenious phyfician at
iuaibiis Au
One of thefe aqueducts opens into the botNaples.
ns Hvmana
tom 0f the veftibulum, and the ocher into the cochlea,
near t^le fener^ra rotunda.
They both pafs through
the os petrofum, and communicace with the cavity of
the cranium where the fluid that paffes through them
is abforbed ; and they are lined by a membrane which
is fuppofed to be a production of the dura mater.
The arteries of the external ear come from the tem
poral and other branches of the external carotid, and
The internal ear re
its veins pafs into the jugular.
ceives branches of arteries from the bafilary and caro
tids, and its veins empty themfelves into the finufes of
the dura mater, and into the internal jugular.
The portio mollis of the feventh pair is diftributed
through the cochlea, the veftibulum, and the femi
circular canals ; and the portio dura fends offa branch
and other branches to the external
to the
a

SvTitfio

tympanum,

and parts near it.
The fenfe of hearing, in producing which all the
is occafioned by a cer
parts we have defcribed affift,
tain modulation of the air collected by the funnel-like
the
fhape of the external ear, and conveyed throughThat
meatus auditorius to the membrana tympani.
found is propagated by means of the air, is very eafily
of an
a bell under the receiver
ear

proved by ringing
air-pump

;

the found it affords

being

found

to

diminifh
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gradually the air becomes exhaufted, till at length Senfes.
Sound moves through the
it ceafes co be heard at all.
air with infinite velocity ; but the degree of its motion
feems to depend on the ftate of che air, as ic conftant
ly moves fatter in a denfe and dry, than it does in a
moift and rarefied air. See Acouftics, n° 20.
That the air vibrating on the membrana tympani
communicates its vibration to the different parts of
the labyrinth, and by means of the fluid contained in
this cavity affects the auditory nerve fo as to produce
found, feems to be very probable ; but the fituation,
the minutenefs, and the variety of the parts which
compofe the ear, do not permit much to be advanced
with certainty concerning their mode of action.
Some of thefe parts feem to conftitute the immediate
organ of hearing, and thefe are all the parts of the
veftibulum : but there are others which feem intended
for the perfection of this fenfe, without being abfolutely effential to it. It has happened, for inftance,
that the membrana tympani, and the little bones ofthe
ear, have been deftroyed by difeafe, without depriving
the paeient of the fenfe of hearing (y).
Sound is more or lefs loud in proportion to the
ftrength of the vibration ; and the variety of founds
feems to depend on che difference of this vibration ;
for the more quick and frequent it is, the more acute
will be the found, and vice verfa.
Before we conclude this article, it will be right to
explain certain phenomena, which will be found to have
a relation to the
organ of hearing.
Every body has, in confequence of particular founds,
occafionally felt that difagreeable fenfation which is
ufually called fetting the teeth on edge : and the caufe
of this fenfation may be traced to the communication
which the portio dura of the auditory nerve has with
the branches of the fifth pair that are diftributed to
the teeth, being probably occafioned by the violent
tremor produced in the membrana tympani by thefe
Upon the fame principle we may
very acute founds.
explain the ftrong idea of found which a perfon has
who holds a vibrating firing between his teeth.
The humming which is fometimes perceived in the
ear, without any exterior caufe, may be occafioned
either by an increafed action of the arteries in the ears,
or by convulfive contractions of the mufcles of the
malleus and ftapes, affecting the auditory nerve in
fuch a manner as to produce the idea of found. An * Elliot's
*
ingenious philofophical writer has lately difcovered, Philofophi.
that there are founds liable to be excited in the ear by cat Obferva
irritacion, and without any affiftance from the vibrati- *'•"' °" the
Se«f" °f
tions of the air.
as

Sect. V.

Vifion and
*™"*>

Of Vifion \.

The eyes, which conftitute the organ of vifion, arc
fituated in two bony cavities named orbits, where they
are furrounded by feveral parts, which are either in
tended to protect them from external injury, or to af
fift in their motion.

f

The

that a perforation of this membrane may in fome cafes of
a
fy) This obfervation has led to fuppofieion,
fome years ago, a malefactor was pardoned on condition
deafne's be ufeful ; and Mr Chefelden relates, that,
but the public clamour raifed againft it wasfo great, that it was thought.
that he fhould fubmit to this operation ;

right

not to

perform

it.

See

Optits
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The globe of tin? eye is immediately covered by two
eye-lids or palp? brse, which are compofed of mufcular
fibres covered by tiie common integuments, and li
ned by a very fine and fmoodi membrane, which is
from thence extended over pare of die globe ofthe eye,
and is called tunica conjztnfriva.
Each eye-lid is carti
laginous at its edge; and this border which is called
tarfus, is furnilhed with a row of hairs named cilia or
eye-lafbes.
The cilia ferve to protect the eye from infects and
minute bodies floating in the air, and likewife co mo
derate che action of the rays of light in their paflage

the retina.
At the roots of thefe hairs there are
febaceous follicles, firft noticed by Meibomius, which
difcharge a glutinous liniment. Sometimes the fluid
they fecrete has too much vifcidity, and the eye-lids
become glued to each other.
The upper border of the orbit is covered by the
eye-brows or fupercilia, which by means of their two
mufcles are capable of being brought towards each other, or of being carried upwards. They have been
confidered as ferving to protect die eyes, bue chey are
probably intended more for ornament than utility (z).
The orbits, in which the eyes are placed, are fur
niflied with a good deal of fat, which affords a foft
bed on which the eye performs its feveral motions.
The inner angle of each orbie, or that part of it
which is near the nofe, is called canthus major, or the
great angle ; and the outer angle, which is on the op
pofite fide of the eye, is the canthus minor, or little
to

angle.
The little reddifh body which we obferve in the
angle of the eye-lids, and wdiich is called caruncula lachrymalis, is fuppofed to be of a glandular ftruc
ture, and, like the follicles of the eye-lids, to fecrete
an
oily humour. But its ftructure and ufe do not
feem to have been hitherto accurately determined.
The furface ofthe eye is conftantly moiftened by a very
fine limpid fluid called the tears, which is chiefly, and
perhaps wholly, derived from a large gland of the conglomeraee kind, fituaeed in a fmall depreffion of che
Its excre
os fronds near the outer angle of the eye.
tory ducts pierce the tunica conjunctiva juft above the
cartilaginous borders of the upper eye-lids. When
the tears were fuppofed to be fecreted by the caruncule, this gland was called glandula innominata ; but
now that its ftructure and ufes are afcertained, ic very
properly has the name of glandula lachrymalis. The
tears poured out by the ducts of this gland are, in a natu
ral and healthy ftace, inceflancly fpread over che furface of
the eye, to keep it clear and tranfparent, by means of
the eye-lids, and as conftantly pafs out at the oppofite
corner of the eye or inner angle, through two minute
orifices, the puncta lachrymalia (a) ; being determined
into thefe little openings by a reduplication of the tu
nica conjunctiva, fhaped like a crefcent, che two points

great
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of which anfwer to che puncta.
reduplication is
Each of
named membrana, or valvula femilunaris.
chefe puncta is the beginning of a fmall excretory tube,
through which the tears pafs into a little pouch or re
fervoir, the facculus lachrymalis, which lies in an ex
cavation formed partly by che nafal procefs of the os
The
maxillare fuperius, and partly by the os unguis.
of this fac forms a duct called the ductus ad
lower

Ofthe

This

Senfes.
^

part

nares, which is continued through a bony
and opens into the nofe, through which the

channel,
tears

are

occafionally difcharged (e).

The motions of the eye are performed by fix muf
cles ; four of which are ftraight and two oblique. The
ftraight mufcles are diftingiiifhed by die names of etevator, depreffor, adductor, and abductor, from their fe
veral ufes in elevating and depreffing the eye, drawing
it towards the nofe, or carrying it from the nofe to
wards the temple. All thefe four mufcles arife from
the bottom of the orbit, and are inferced by flat ten
The oblique mufcles
dons into the globe of the eye.
are intended for the more compound motions of the
The firft of thefe mufcles, the obliquus fuperior,
eye.
does not, like the other four mufcles we have defcribed,
arife from the bottom of the orbit, but from die edge
of the foramen that tranfmits the optic nerve, whicft
feparates the origin of this mufcle from that of the
From this beginning it paffes in a ftraight
others.
line towards a very fmall cartilaginous ring, the fitua
tion of which is marked in the fkeleton by a little hol
low in the internal orbitar procefs of the os frontis.
The tendon of the mufcle, after pafling through this
ring, is inferted into the upper part of the globe of
the eye, which it ferves to draw forwards, at the fame
time turning the pupil downwards.
The obliquus inferior arifes from the edge ofthe or
bit, under the opening of the ductus lachrymalis; and
is inferted fomewhae pofteriorly into the outer lide of
che globe, ferving co draw the eye forwards and turn
che pupil upwards.
When either of thefe two mufcles
acts feparacely, che eye is moved on ics axis ; but when
they act together, it is comprefled both above and be
low. The eye itfelf, which is now to be defcribed,
with its tunics, humours, and component parts, is
nearly of a fpherical figure. Of its tunics, che con
junctiva has been already defcribed as a partial cover
ing, reflected from the inner furface of the eye-lids
over the ancerior portion of the eye.
What has been
named albuginea cannot properly be confidered as a
coat of the eye, being in fact
nocliing more than the
tendons of the ftraight mufcles fpread over fome parts
ofthe fclerocica.
The immediate tunics of the eye, which are to be
demonftrated when its partial coverii gs, and all the
other parts wich which it is furrounded, are removed,
are the fclerotica, cornea, choroides, and retina.
The fclerotica, which is the exterior coat, is
every

where

It is obfervable, that the eye-brows are peculiar to the human fpecies.
It fometimes happens, that this very pellucid fluid, which moiftens the eye,
being poured out through
the excretory ducts of the lachrymal gland faftcr than it can be carried off through the puncta, trickles down
the cheek, and is then ftrictly and properly called tears.
(b) When the ductus ad nares becomes obftmcted in confequence of difeafe, the tears are no longer abl e to
and fometimes ulcerai
pafs into the noftrils ; the facculus lachrymalis becomes diftended ; and
ation,

(z)
(a)

taking place,

conftituce the difeafe called fiftula

inflammation,

lachrymalis.
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where white and
opaque, and is joined at its anterior
edge to another, which has more convexity than any
other part of the globe, and
being exceedingly tranf
Thefe two parts are per
parent is called cornea (c).
fectly different in their ftru&ure ; fo thac fome anato
mifts fuppofJE diem to be as diftin& from each other as
the glafs of a watch is from the cafe into which it is
fixed. The fclerotica is of a
compact fibrous ftru&ure ;
the cornea, on che other
hand, is compofed of a great
number of laminas united
by cellular membrane. By
do not
macerating them in
water,
from each other,
the cornea foon

confiftence.

boiling

feparace

they

fome writers have afferted ; but
foftens, and becomes of a glutinous
as

The ancients fappofed the fclerotica to be a continu
ation of the dura mater.
Morgagni and fome other
modern writers are of the fame opinion ; but this point
is difputed by Window, Haller, Zin, and others.
The truth feems to be, that the fclerotica, though not
a
production of the dura mater, adheres intimately to
chat membrane.
The choroides is fo called becaufe it is furnifhed with
a
great number of veffels. It has likewife been named
uvea, on account of its refemblance to a grape. Many
modern anacomical writers have confidered it as a pro
This was likewife the opi
duction of the pia mater.
nion of the ancients ; but the ftrength and thicknefs of
the choroides, when compared with the delicate ftruc
ture of the pia mater, are fufficient proofs of their be
ing two diftinct membranes.
The choroides has of late generally been defcribed
as confuting of two laminas ; the innermoft of which
has been named after Ruyfch, who firft defcribed it.
It is certain, however, thac Ruyfch's diftin&ion is ill
founded, at leaft wfieh refpect to the human eye, in
which we are unable to demonftrate any fuch ftructure,
although the tunica choroides of iheep and fome other
quadrupeds may eafily be feparated into two layers.
The choroides adheres intimately to the fclerotica
round the edge of the cornea ; and at the place of this
union, we may obferve a licde whicifh areola, named
ciliare, though it is noc of a ligamentous

ligamentum
two

or
parallel lines from the circumference to the centre.
The contraction and dilatation of the pupil are fuppofed
Some have
to depend on che action of chefe procefles.
confidered them as mufcular, but they are not of an ir
ritable nature; others have fuppofed them to be fila
ments of nerves : buc their real ftructure has never yet
been clearly afcertained.
Befides thefe ciliary procefles, anatomifts ufually
fpeak of the circular fibres of the iris, but no fuch
feem to exift.
The pofterior furface of the iris, the ciliary pro
cefles, and part of the tunica choroides, arc covered
by a black mucus for che purpofes of accuraee and dif
tinct vifion ; buc che manner in which ic is fecreted has
noc been decermined.
Immediacely under the tunica choroides we find the
third and inner coat, called the retina, which feems to
be merely an expanlion of the pulpy fubftance of the
optic nerve, extending to the border of the cryftaline

humour.
The greateft pare of che globe of the eye, within
thefe feveral tunics, is filled by a very tranfparent and
gelatinous humour of confiderable confiftence, which,
from ics fuppofed refemblance to fufed glafs, is called
It is invefted by a very fine and
the vitreous humour.
delicate membrane, called tunica vilrea, and fometimes
It is fuppofed to be compofed of two la
arachnoides.
minae ; one of which dips into its fubftance, and by
dividing the humour into cells adds to its firmnefs. The
fore-part of the vitreous hfimour is a little hollowed, to
receive a very white and tranfparent fubftance of a firm
texture, and of a lenticular and fomewhae convexfhape,
named che cryftaline humour. Ic is included in a capfula, which feems co be formed by a feparation of the
two laminas of the tunica vitrea.
The fore-part of the eye is filled by a very thin and
tranfparent fluid, named the aqueous humour, which
occupies all the fpace between che cryftalline and the
prominent cornea. The pare of the choroides which
is called the iris, and which comes forward co form the
pupil, appears to be fufpended as it were in this hu
mour, and has occafioned this portion of the eye to be
diftinguifhed into two pares. One of thefe, which is
the little fpace beeween the ancerior furface of the
cryftalline and the iris, is called the pofterior chatnber ;
and the other, which is the fpace between die iris and
the cornea, l^eallediheanterior chamber of the t,ye {x>).
Both thefe fpaces are completely filled with the aque
—

—

nature.

They

This membrana pua very thin vafcular membrane.
pillaris commonly difappears about the feventh month.
On the under fide of the iris we obferve many mi
nute fibres, called ciliary proceffes, which pafs in radii

who

fuppofe

the choroides

laminae, defcribe the external

to

one

be
as

compofed of
terminating

ligamentum ciliare, and the internal one as ex
tending farther to form the iris, which is the circle we
to diftinguifh through the cornea : but this
are able
in the

ftructure from the choroides ;
part is of a very different
fo that fome late writers have perhaps not improperly
confidered the iris as a diftinct membrane. It derives
its name from die variety of its colours, and is perfo
is called
rated in the middle. This perforation, which
fcetus by
the pupil ox fight of the eye, is clofed in the

of

humour, (e).
The eye receives its arteries from die internal

ous

caro

tid

all this

have named what is

here and
coat,
(c) Some writers, who have given the name
cornea
; and its anterior and tranfparent portion, cornea lucida.
called
opaca
fclerotica,
inoft commonly
are of opinion, thac the iris is
every where in
(d) We are aware that fome anatomifts, particularly Lieutaud,
of courfe right to fpeak only of one chamber of the eye ; but as
clofe contact with the cryftalline, and that it is
the fituacion of the iris and the two chambers of the eye are here defcribed
this does not appear to be the cafe,
cornea to

outer

in the ufual way.
lo as to prevent the paflage of the rays of light to the retina, it
(z) When the cryftalline becomes opaque,
conftitutes what is called a cataract ,• and the operation of couching confifts in removing the difeafe d cryftalline

from
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the foramina optica; and its veins pafs
foramina lacera, and empty themfelves
into the lateral finufes.
Some of the ramifications of
thefe veffels appear on the inner furface of the iris,

tid

through
through the

where they are feen to make very minute convolutions,
which are fufliciently remarkable to be
diftinguifhed by
the name of circulus arteriofus, though perhaps impro

as they are
chiefly branches of veins.
The optic nerve paffes in at the pofterior
part of the
eye, in a confiderable trunk, to be expanded for the
purpofes of vifion, of which it is now univerfally fup
pofed to be the immediate feat. But Me flrs Mariotte
and Mery contended, that the choroides is the feat of
this fenfe ; and the ancients fuppofed the cryftalline
to be fo.
Befides the optic, the eye receives branches
from the third, fourth, fifth, and fixth pair of nerves.
The humours of the eye, together with the cornea,
are calculated to refra& and
converge the rays of light
in fuch a manner as to form at the bottom of the eye
a diftin&
image of the object wc look at ; and the point
where thefe rays meet is called the focus of the eye.
On the retina, as in the camera obfcura, the object
is painted in an inverted pofition; and it is only by
habit that we are enabled to judge of its true fitu
ation, and likewife of its diftance and magnitude. To

perly,

EXPLANATION
Figure i. Shows the Lachrymal Canals, afterthe
Common Teguments and Bones have been cut away.
a, The lachrymal gland,
b, The two pun&a lachrymalia, from which the two lachrymal canals pro
ceed to c, The lachrymal fac. d, The large lachrymal
du&.
e, Its opening into the nofe.
f, The caruncula lachrymalis.
g, The eye-ball.
Fig.

2.

An interior View ofthe Coats and Humours

of the

Eye.

a, The tunica fclerotica cut in four angles, and
turned back, bbbb, The tunica choroides adhering
to the infide of the fclerotica, and the ciliary veffels
are feen
paffing over c c,The retina which covers the
d d, The ciliary proceffes, which
vitreous humour,
e e, The iris.
were continued from the choroid coat,
a a a

—

f,

The pupil.
Fig. 3. Shows the

Optic Nerves, and Mufcles of
Eye.
a a, The two optic nerves before they meet, b, The
two optic nerves conjoined,
c, The right optic nerve.
d, Mufculus attollens palpebrae fuperioris. e, Aetollens oculi. f, Abdu&or. g g, Obliquus fuperior, or
trochlearis. h, Addu&or. i, The eye-ball.
the

Fig. 4. Shows the

with its Mufcles.
a, The optic nerve, b, Mufculus trochlearis. c, Part
of the os frontis, to which the trochlea or pully is fix

Eye-ball

ed, through which, d, The tendons of the trochlearis
paffes. e, Attollens oculi. f, Addu&or oculi. g, Ab
du&or oculi. h, Obliquus inferior, i, Part of the
—

O

M

Part VI.

Y.

blind, and who
young gentleman
couched by Mr Chefeldcn, every obje& (as he
who

a

was

born

was
ex-

feemed to touch his eyes as what he
felt did his fkin; and he thought no obje&s fo agree
able as thofe which were fmooth and regular, although
for fome time he could form no judgment of their fliape,
or guefs what it was in any of them that was pleafing
to him.
In order to paint obje&s diftin&ly on the retina,
the cornea is required to have fuch a degree of con
vexity, that the rays of light may be colle&ed at a cer
tain point, fo as to terminate exa&ly on the retina.
If the cornea is too prominent, the rays, by u» ,-crging
too foon, will be united before they reach the retina,
as is the cafe with near-fighted people or myopes ; and
on the
contrary, if it is not fufliciently convex, the rays
will not be perfectly united when they reach the backpart of the eye ; and this happens to long-fighted peo
ple or prefbi, being found conftantly to take place as
we approach to old age, when the eye gradually flat
tens
(f). Thefe defects are to be fupplied by means of
glaffes. He who has too prominent an eye, will find
his vifion improved by means of a concave glafs ; and
upon the fame principles, a convex glafs will be found
ufeful to a perfon whofe eye is naturally too flat.

preffed himfelf)

—

of

PLATE

fuperior maxillary
eye-ball.

XXX.

bone

to

which its fixed.

k,

The

the Nerves and Mufcles of the
after part of the Bones of the orbit have
been cue away.
A, The eye-ball. B, The lachrymal gland. C, Muf
culus abductor oculi.
E, Levator
D, Actollcns.
palpebral fuperioris. F, Deprelfor oculi. G, Adduc
tor.
H, Obliquus fuperior, with its pully. I, Its
infertion into the fclerotic coat. K, Part of the obli
L, The anterior part of the os frontis
quus inferior.
cut. M, The crifta galli ofthe ethmoid bone. N, The
pofterior part of the fphenoid bone. O, Tranfverfe
fpinous procefs of the fphenoid bone. P, The caro
tid artery, denuded where it pafles through the bones.
Q^, The carotid artery within the cranium. R, The
ocular artery.
Fig. 5.

Reprefents

Right Eye,

■

The optic nerve, b, The third
a a,
Nerves.
c, Its joining with a branch of the firft branch
The lenticular ganglion,
of the fifth pair, to form 1,
e e, The
vvhich fends off the ciliary nerves, d.
fourth pair, f, The trunk of the fifth pair, g, The
firft branch of the fifth pair, named ophthalmic.
h, The frontal branch of it. i, Its ciliary branches,
—

pair.

—

—

—

along with which the nafal twig is
k, Its branch to the lachrymal gland.

fent

to

the nofe.

1, The lenticu
of the fifth pair,

ganglion, m, The fecond branch
named fuperior maxillary, n, The third branch ofthe
fifth pair, named inferior maxillary, o, The fixth pair
of
lar

In this operation the cornea is perforated, and the aqueous humour efcapes
from its bed in the vitreous humour.
The manner, however, in which ic is
of the eye, but it is conftantly renewed again in a very fhort eime.
fecreted, has not yet been determined.
(f) Upon this principle, they who in their youth arc near-fighted may expe& to fee better as they advance
in life, as their eyes gradually become more flat.
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Part VI.
of nerves,

great

—

which fends off p, The

fympathetic.

pair, fpent

on

c,

A

N

beginning

of the

q, The remainder of the fixth

The abdu&or oculi.

Fig. 6. Reprefents the head of a youth, where the
to fhow the
upper part of the cranium is fawed off,
upper part ofthe brain, covered by the pia mater, the
veffels of which are minutely filled with wax.
—

AA, The cut edges of the upper part of the cra
nium.
B, The two tables and intermediate diploe.
BB, The two hemifpheres of the cerebrum. CC, The
incifure made by the falx.
D, Part of the tentorium
cerebello fuper expanfum. E, part of the falx, which
is fixed

to

the crifta

OMY.

1

galli.

Fig. 7. Reprefents the parts of the External Ear,
with the Parotid Gland and its Du&.
b, The antihelix. c, The antiaa, The helix,
tragus. d, The tragus, e, The lobe of the ear. f,
The cavitas innominata. g, The fcapha. h, The
concha,
ii, The parotid gland, k, A lymphatic
gland, which is often found before the tragus. 1, The
du& of the parotid gland, m, Its opening into the
mouth.
Fig. 8. A view ofthe pofterior part of the external

105

ear, meatus auditorius, tympanum, with the fmall
bones, and Euftachian tube of the right fide.
a, The back part of the meatus, with the fmall ceruminous glands, b, The incus, c, Malleus, d, The
chorda tympani.
f, The
e, Membrana tympani.

Euftachian tube,

g, Its mouth from the fauces.

Fig. 9. Reprefents the anterior part of the right
external ear, the cavity of the tympanum its fmall
bones, cochlea, and femicircular canals.
a, The malleus, b, Incus with its long leg, retting
d, e, The
upon the ftapes. c, Membrana tympani.
Euftachian tube, covered by part of -f f, The muf
culus circumflexus palati.
1, 2, 3, Ths three femi
circular canals. 4, The veftible.
5, The cochlea.
6, The portio mollis of the feventh pair of nerves.
—

—

Shows the mufcles which compofe the
flefhy fubftance of the Tongue.
The tip of the tongue, with fome of the papil

Fig.
a

a,

10.

la minimas.
b, The root of the tongue, c, Part of
the membrane of the tongue, which covered the
epiglottis, d d, Part of the mufculus hyo-gloffus.
e, The lingualis.
f, Genio-gloffus. g g, Part of the

Itylo-gloiTus.
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