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LD
THE PROFESSORS

OF THE

VARIOUS BRANCHES OF MEDICAL SCIENCE
IN THE UNIVERSITY OF PENNSYLVANIA.

GENTLEMEN,

LONG have you been my
fathers and long my attentive pre-
ceptors, In the interefting {cience
of medicine. You juitly hold on
me, therefore, a twofold claim for
the twofold duty of a pupil and a
fon. In refpectful acknowledge-

ment of this undeniable claim, I
now ftep forward and thus publicly
folicit your acceptance of the fir/;
Jruits of that medical education,
which you yourfelves were pleafed

to
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to. patronize and dire&t with fuch
ability and care.

- Avowedly to folicit an extenfion
of your immediate patronage and
protection to: the following tran{-
lation, would be to offer you an
indignity little thort of actual in-
fult. ' Such a {olicitation would
falfely reprefent you as men un-
willing to become the fpontancous
guardians and friends of filent,

-ginafluming truth ' and. merit, but

ftanding with open -arms for the
_veception even of iatiufive.error
itfelf, when ufhered to your natice
‘by-a brazen front and a blanditious

£y
vORgue,

7 The original werk of Profetlor

- Blumenbach has been already fanc-
tioned
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tioned by the applauding voice of
the learned and the ingénious in
almoft every part of the globe to
which phyfical fcience has hitherto
found  1ts' way. ‘On the {olitary
bafis of its own intrinfic merit let
my tranflation alfo ftand; or if,
indeed, it be deftitute of fuch bafis,

with difgrace’ let it fink into that

fea of oblivion which {o juﬁly
awaits its final reception.

From you, Gentlemen, it is fe-
cure of at leaft;, a patient, and, I
flatter myfelf, an impartial exami-
nation. - Should the execution of
the work fortunately meet with
your approbation and applaufe,
you will be its aufpicious announ-
cers to the medical public: but
fhould it appear to you faulty and

evern
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even wholly unworthy of further
attention or regard, you will not,
I am fure, lofe fight of that fa-
vourite maxim of the humane and
generous bofom, ¢ primum pecca-
tum veniandum eff.”

fm?)z‘cf” ed with the moft pro-
found {entiments of efteem and

gratitude for your favours of a
public nature, as well as for your

attentive aéts of private friendfhip,
I have the honour to be;

Your fincere Friend,
And Pupil,

Tue TRANSLATOR.

DrryT ATNTT T
PHILADELPHIA, )

Iebruary 11, 1795. §
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W HAT a fathionable letter of in-
troduction 1s to its bearer, a fathionable pre-

face is'to the literary pcrfo 'mance which it

1

'!opcmv announces to the world, The former

procures, for the moft part, admiffion; and,

at lcnﬂ‘, a dinner ; the latter moft commonly
an attentive pcruﬂd. For their future conti-

uance, 1‘0\?\’(2\’61', m l wwour and ef 1 €ENY, DOLN

the vifitant and the volume muft depend on

omcmmﬂ more {ubfiantial, and of more un-

! . 4 ‘_.
equivocal utility, than either the light eti-

r B Yokt ot o Lo i Py 7l
quette oi a letter, or the {pecious propofals
L A7 ol o
ef a recommendatory preface.
ry
he
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‘The reader is requefted to view the pre-
Aent prefatory addrefs as a mere peace-offering,
made by the tranflator to ancient and invete~
rate cuftom, and not as a {olemn appeal to the
public defigned to enhance either the meriz of
the following performance, or the uprightnefs
of the motives which led to its execution. For
with regard to the merit of the work, I flatter
myfelf that no character of literature and ta-
lents will ever refign his right of judging for
himfelf; and as to the motives by which 1

el was induced to engage in its tranflation, they

ll | are indeed at prefent nothing better than ab-

- {olute non-entities, and will in no way effe&t
! !

i its utility to man.

The want of a new and complete fyftem
of phyfiology has been long and very fenfi-
bly experienced and regretted by ail medical
ftudents on this fide the Atlantic, ~ As to

myfelf, I am fure I was led moft devoutly to

regret




PREFACE. xi

regret’ fuch -a-want, - throughout-every ftage

of my medical fludies. - -In order 10 acquite

aknowledge of the improvements which had
lately itaken place in this important branch
of phyfical fcience, I. was-obliged ‘torange
with an infinitude- of labour and -attention,

through daily accumulating volumes; -which

it was fometimes extremely. difficult- to-pro-

cure. . This dificulty was augmented. even
to impoflibility . itfelf _with thofe . unfor-
tunately living out of the {phere -of; public

libraries,

The mutilated abridgment of Hallers

phyfiology, publithed in the Engli& lan

- guage, is (to ufe a common mode of expref-

fion) certainly nothing more than a barerapo-

logy, for a: {yflem: . 1t:is. imperiedt, erro-
neous, and, in many places; to me wholly
unintelligible. . /In fome parts, t

no doubt'inculcates truth, in others implants
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the feeds of error, and in other places again
leaves the young mind at liberty to indulge

itfelf in all the wildnefs and ' revelry of con-

jeture.

For thefe deficiencies and faults, I am {ure
that at leaft fome compenfation is made, and
fome degree of remedy provided in the fol-
lowing theets, which I am about to ufher
forth to the world. . But on this fubjc& let
decifion be awarded, and judgment: pro-
nounced, by the candid and intelligent rea<

der, and not by

His obedient " bumble Servant,

Tug TRANSLATOR.
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E-E-EMENTS

OF

PHY SIOLOGY,.

SECTION L

OF THE LIVING HUMAN BODY IN GENERAL,

S —rmw P —y

§ L.

IN the living human body, the healthy
fun&ions of which conftiture the exclufive obje&t
of the {cience of Phyfiology, there occur three

things worthy of our immediate attention and
regard*; namely,

The Solids, or parts containing 3

* In an ancient volume commonly ranked among the wri-
tings of Hippocrates, Epidemic. V1. Se&. 8. § 19, we find the
following remarkable claufe: « Quz continent corpora, apt
®intus continentur, aut in nobis cum impetu moventur
“ contemplanda funt.” ‘This cclebrated claufe furnifthed
Abr. Kaau Boerhaave with the firlt hints and fuggeltions

Vor, 1. A on
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2 OF THE LIVING HUMAN BODY.

The Fluids, or parts contained within the folids ;

And lattly, the Vital Energies, which in the
confideration of the fcience of phyfiology, confti-
tute the moft interefting and important obje& of
our regard. It is in confequence of thefe energies
that the folids are rendered alive to the impulfe of
the fluids, endued with a power to propel the fame,
and alfo to perform a variety of other motions.
It muft however be obferved, that thefe energies
are not incommunicably excluded even from {fome
of the fluids themfelves: on the whole, they ap-
pear to conftitute the effence or fupreme charac-
teriftic of an organiied body.

§ 2.

But although thefe three objecZs have been with
propriety confidered as diftin& from each other,
and may thercfore be feparately enumerated on
the prefent occafion, they are notwithftanding in
the living body, which is alone the exclufive {fub-
je& of phyfiology, fo intimately conneéted toge-
ther, that it is fcarcely poflible to form even a
conception of one without at the fame time em-
bracing the others.

=

on the fubje@ of his ineltimable work entitled, ¢ Impetum

% faciens di¢tum Hippocrati per corpus confentiens.”” L. B.
mar @

1745-C.
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OF THE FLUIDS. 3

The moft pure and limpid fluids of our body
abound with animal earth: on the other hand,
though our folids may appear to us completely
deftitute of liquid matter, yet, befides the circum-
ftance of their originating from the fluids as their
matrix or primary fource, they contain in their
compofition an evident quantity of moifture:
lattly, if we be not deceived, it is certainly true
that there exifts fcarcely a fibril in the living
body which does not poflefs, in a hizher or lower
degree, a vital energy inherent in itfelf.

¥
We now proceed to treat of each of thofe three
objelts {eparately and in order: and firft of the
fluids ; as conftituting by far the greate, and
what may be emphatically called the fr/2-born
part of our bodies.

SELT H.

OF THE FLUIDS OF THE HUMAN BODY IN GENERAL,
AND OF THE BLOOD IN PARTICULAR.

§ 4.
ALL the different fluids of our body,
may with propriety be thrown into three leading
claffes.

A2 Thele
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8 OF THE BLOOD.

Thefe are, I. The Crude or unaflimilifed fluid,
confifting chiefly of the chyle contained in the
primz vize, and deftined for converfion into blood;
to which may alfo be added, that fluid received
by abforption from the external fuperficies of the
body, and conveyed to the fame receptacle with
the former.

1I. The blood itfelf ;

And Laftly, the fecreted fluid, or that formed
from the volume of blood by the animal procefs,
called fecretion : the fluids prepared by this pro-
cefs are deftined, fome of them, to be retained in
our body, to ferve further purpofes in the animal
economy ; and others, to be eliminated from our
fyftem, as wholly excrementitious.

§ 5-

Of the firft and third of thofe clafles we will
fpeak on a future occafion, when we come to treat
of chylification, and of fecretion, together with the
other functions to which thofe fluids are refpec-

tively related. Let us now proceed to the confi-
deration of the blood, that moft important, that
primary, and truly vital liquid, which may with the
greateft propriety be called, the living fountain
of all the other fluids; as being that into which
the crude fluid is converted ; and from which all

the
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OF THE BLOOD. 5

the fecreted fluids derive their origin ; and which
(a few parts of the body excepted, fuch as the
epidermis, the tunica arachnoidea, the amnion,
the vitreous fubftance, or enamel, of the teeth,
&c.) flows uniformly through every even the
moft minute and fine fpun parts of the inexplicable
texture of our fyltem.

G
The blood is a liquid fui generis, of a well
known colour, more or lefs intenfe : it is glutin-
ous and warm to the touch : the formation of this
liquid has hitherto been ranked among the arcana
of nature, as it has never been fuccefsfully imi-
tated by any procefs of art.

§ 7-

This vital liquid when recently drawn from a
living fubje&, and received into a veflel, exhibits
in a very obvious manner the following remark-

able phenomena :

In the firft place, while it is yet warm, a fubtle
halitus afcends from it, Wh?ch being colleéted in a
receiver, forms fmall pellucid globules, fimilar in
appearance to drops of dew ; it is of an aqueous
nature, refembling not a little common fountain
water, except thatr it emits a peculiar nidorous
{mell, (itill more confiderable in the blood of car-

A3 DIVOrcus




6 OF THE BLOOD.

nivorous animals) and which may be aptly called
the animal odour ; {uch, for example, as arifes
from freth urine, or from the thoracic and abdo-
minal cavities of a dead fubject recently opened.
Cf this aqueous liquor a confiderable quantity re-
mains in a ftite of mixturé with the other confti-
tuent parts of the blood, which fhall be hereafter
mentioned.

§ 8.

In the mean while, as the blood conrained in
the veflel {fuffers a gradual redu&ion of tempera-
ture, it begins to feparate into two parts. A
coagulun is firft formed, from the fuperficies and
fides of which, there prefently exfudes a liquor
of an intermediate fhade between pale yellow,
and evanefcent red, which they call the ferum of
the blood ; in proportion as this liquor accumu-
lates by exfudation, a correfponding diminution is
obfervable in the volume of the coagulum itelf ;
the coasulum thus reduced in-fize has been dif-
tinguithed by the name of craffamentum, as alfo
by thofe of the liver, and placenta of the blood,
from a refemblance, in point of colour and fran-
gibility of texture, fuppofed to exift between it
and thefe rwo bodies 3 it has been likewife called
the ifland, from the circumftance of its being held
in a nutant or floating ftate in the furrounding
{erum.

§ 9.

et TN AL 4 LS AR A G s adrn
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Y o
This craffamentum itfelf, by a delicate treatment,
fuch as gentle agitation or frequent ablutions in
water, may be again feparated into two conlituent
parts, viz. the cruor, which imparts the red co-
lour to the whole mafs of blood, and which by

7

oy

ablution is carried off from the lymph, the other
and more fubftantial part, and which, therefore,
is called the bafis of the craffamentum ; that the
cruor retains for this bafis a much {tronger af-
finity than the ferum poflefles, is f{ufliciently ob-

vious from this circumftance, that the cruor and

fition of a certain degree of force. The lymph
itfelf being robbed of the cruor, becomes more anc

more pale until it finally afflumes the appearance of
a white and confiderably tenaceous coagulum.
§ 10.

Such then appears to be the four principal con-
ftituent parts of the blood,—viz. the watery
halitus ; the ferum; the cruor, or red globules;
and the coagulable /ymph; which feveral parts,

= g "

as long as they retain their native degree of vital
temperature, continue in a {tate of the moit

cquable mixture, conflituting an uniform and
homogeneous fluid.




8 OF THE BLOOD.

It will now be proper to enter into a more mi-
" pute confideration of thofe three portions of the
blood which ftand la® in the above enumeration :
As to the aquecus exhalation which we have men-
tioned, it does not appear of fufficient importance
to claim ary further attention ; indeed as it is alfo
dif overed in other parts of the body, it cannot
be confidered as proper to the blood alone, any
more than rhe air which this viral fluid contains,
and on which we will ftate a few obfervations in
a fubfequent part of this fe&ion,

§ 11

The ferum is a liquid of fuch a gelatinous nature
as to impart to the whole mafs of the blood the
chief part of its vifcofity or gluey confiftence : it
very much refeinbles, in all its properties, the al-
bumen or white of eggs; when fubjeéted to the
action of a temperature equal to the 150th degree
on the fcale of Fahrenheit’s thermometer, it paf-
fes into a coagulum, white and eafily broken
down, analogous to the white of eggs in a boiled
ftatc; it alfo fuffers a fimilar change, according
to the experiments of the celebrated Mofcati, if
it be mixed with 2 quantity of quick lime, though
in this cafc the coagulation proceeds much more
flowly, and is not completed till afrer the twen.
ticth hour. But if the firum be dried with a
geude heaty, and left wholly undifturbed, ir is

converted
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OF THE BLOOD. 9

corverted into a firm pellucid mafs, fimilar in its
external appearance to gum arabic, which in a
gradual manuer, like the dried white of eggs,
cracks and forms over its furface numerous fulci
or fiflures running in a fomewhat {piral dire&ion,
and exhibiting a very fingular appearance.

$ira.

Befides thofe other properties of the ferum
already mentioned, there is one highly worthy
our confideration, to which my attention was firft
called by the experiments of the illuftrious
Prieftley * ; but my belief of which has fince
been fully confirmed by repeated obfervations of
my own, viz. the facility with which the air, fur-
rounding a veflel filled with blood, is able to a&
through the medium of the ferum or the craffa-
mentum, though deeply covered by the former, in
fuch a manner as to produce a very remarkable
change in the colour of the latter, whereas, on
the other hand, the fame a&ion of the air would
be very much impeded, if not enrirely prevented,
if inftead of the ferum, the craffamenrum were
covered with any foreign liquid, fuch as water,
or oil, &c. or even with any other fluid of the
human body itfelf, as the faliva or urine.

* Philof. Tranfa&, vol. LXVI, P. L. pag. 244, feq.

S 13




io OF THE BLOOD.

§ 3.

The cruor conftitutes another very ftriking and
important part of the blood, and is a fource of
many fingularitics, whether we confider the
colour and figure of its particles, or the elemen-
tary parts into which it is refolved when fubjeéted
to the a&ion of an iatenfe heat. It appears to
deferve a place among the moft elaborate juices
of the body, as it {eldom appears in the tender
feetus previouily to the fourth week after concep-
tion, nor in the nafcent young of gallinaceous
fowls till the fortieth hour of incubation. After
profufe hemorrhages it likewife appears to be re-
placed by the powers of the fyftem, with much
more difficulty than the other conftituent portions
of the blood.

§ 14.

It confilts of globules, firlt obferved by Leeu-
wenhoek.  In blood recently drawn they are al-
ways prefent, of a conftant, uniform figure, and
of an equable magnitude ; which circumftances,
added to the further confideration, that in no
other fluid (milk alone excepted, the particles of
which are fomewhat analogous), are fimilar
bodies to be -met with, leave not a fhadow of
doubt, but that thofe globules form a part very
obvioufly and eflentially different from the other
conftituent portions of the blood, though at the

fame
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OF THE BLOOD. i1

fame time the formation of thofe globular bodies
themfelves appears in reality to be much more
fimple than fome celebrated characters would in-
duce us to belicve. For to pafs over in filence
the complexity of the fixfold form fictitioufly be-
{towed on them by Leeuwenhoek, neither the an-
nular figure attributed t¢ them by the illultrious
de la Torre, nor the form of veficles enclofing an
opaque nucleous, fuch as Hewfon apprehended he
difcovered in them, have appeared to me to be
well founded*. In my obfervations, indeed, I
have been able ta detet nothing more than bodies
of a fimple {pherical appearance, and, if I am not
deceived, of a folid gelatinous confiftence. I have
not, indeed, abfolutely denied the lenticular figure
beftowed on them by fome obfervers : I dare not,
however, venture to affert, that I have been fo
fortunate as to obferve it.

It has been a fubjeét of controverfy whether or
not they can alter their figure when it becomes
neceflary for them to pafs through a veflel of a
very narrow diameter. I am inclined to believe,
in conformity to the opinion of that accurate
obferver Reichel that under the above circum-
ftances, they do atually change their {pherical
for an oval figure, and again refume their former

* Philof. Tran{. Vol. LXIIL P. II. p. 303. feq. tab. XII.
globular
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globular fhape, when they advance into veflels
fufficiently capacious; though I muft confefs, I
never had the happinefs to be a fpeftator of this
interefting phenomenon.

This fpherical figure of the globules is never
perceived unlefs in the blood circulating in the
veflels of a living animal, or in thatr which is re-
cently drawn ; they lofe all regularity of form in
procefs of time, and appear to diflolve, as it were,
and again unite with each other into one uniform
thapelefs mafs.

§ 135.

Phyfiologifts differ in determining the fize of
the globules of the blood. Hales reckons them
equal in diameter to the v3'z-th part of an inch.
Senac eftimates their diameter at about the +5%.th
part of the {ame meafure, while others again en-
tertain different opinions.

§ 16.

Their colour is red, and therefore the beautiful
crimfon caft of the whole mafs of blood appears
to be evidently derived from them. The intenfity
of this colour changes with a muhiplicity of vary-
ing circumftances ; it is more pale in animals which
are too {paringly nourithed, or in fuch as have
foftered profufe hemorrhages. The blood con-

contained
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OF THE BLOOD. i3

tained in the arteries is more florid, together with
that which has been fubjefted to the ation of
atmofpheric, but more efpecially, that which has
been expofed to dephlogifticated air 5 while venous
blood is more obfcure, as weil as that which has
been aéted on by fixed or inflammable air.

§ 17.

Upon the whole, the caufes, which augment
the quantity of the red globules in general, and
alfo heighten the mmﬁ" of their colour, are
fufficiently evident : but to difcover from what
fecret fource their difpofition to this crim{on dye
is originally derived, is a matter of Herculean
difficulty indeed. Im ler afcribed it to the pre-
fence of crocus martis, becaufe the blocod abounds
more with iron than the bones, or other parts of
the body, although the quantity contained, even
in the blood itfelf, is very {mail; and although
authors  differ L;ﬂomﬂnng y in their attempts to
afcertain it. Thus, for inftance, Menghinus efti-
mated its relative proportion to the whole mafs of
the blood, to be as 1 to 110; whereas, the illuf-
trious Rhan es calculated it to be only as 1 to 427 ;
and again, in fome future experiments, to be no
more than as 1 to 503, &c.

On the prefent fubject it {feems proper to make
1 . .
the following on:-_z\\ztm..); viz. that no iron can
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be difcovered in the cruor of the blood unlefs it
be previoufly calcined; whereas, on the other
hand, when it was dried with a gentle heat, and
reduced to the moft impalpable powder, I could
not obferve a fingle particle of it artradted by the
magnet, whether the experiment was made in
water, or in that moft fluid of all vehicles, quick-
filver.

§ 18.

‘We now come to the confideration of that con-
{tituent part of the mafs of blood, which ftands
laft in our order of enumeration, viz. the Lymph;
which is by fome called the bafis of the craflamen-
tum, by others, the mucous or glutinous part,
and by others, the fibrous portion of the blood.

This, in former times, was very erroncoufly
confounded with the ferum, from which it is not-
withftanding very widely different, in all its eflen-
tial properties. 'When the lymph is expofed to the
adtion of air, efpecially of fuch as is of a low tem-
perature, it is immediately coagulated ; but by the
admixture of quicklime, (which has been already
faid (§ 11.) to have the power of coagulating
ferum), it is preferved in a fluid ftate; or, even
though it be already coagulated, yet, by the
addition of this fubftance, it is again immediately
refolved. -

§ 1q.

B®a o ow o BB L

o




€ other
% ang
el
(TN
Made iy
 Quick.

t CoDe
frands
mpl;
TeZ
att
ods

oully
10t
ffen-

g
ered
the

gelf

OF THE BLOOD. £

§ 10.

We have already touched on the methods, by
which this part of the blood may be {eparated
from the cruor (§ 9.). It is alfo by other artifi-
cial methods, fuch as whipping or agitating the
bleod with {mall twigs, induced to aflume the
appearance of a membrane, which has been named
after Ruyfch its celebrated difcoverer.

The fimilitude which prevails between the.mem-
brane thus formed by art, and certain remarkable
phenomena in difeafes, efpecially in thofe of an
inflammatory nature, reduces it to a certainty,
that fuch phenomena are to be entirely referred
to the coagulation of the lympk, of which we are
now treating.

It may be proper on the prefent occafion to
mention a few of thofe numerouns phenomena al-
luded to, which evidently derive their origin from
this property of the lymph ; thus we may inftance
n particular, the pleuritic cruft, which is formed
on the furface of the craffamentum of blood re-
ceived into a veflel and fuffered to remain fome-
time at reft ; the membrane-like appearances which
ufually tranfude from, and completely inveft the
furfaces of the feveral vifcera when in.a ftate
of inflammation ; and alfo the membrana coduca

of

*
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of Hunter, which exfudes from the cavity of the
urerus, when impregnated, and ftill under the
gentle glow of the vencreal orgafm. From the
fame fource originares likewife, that produion of
cellular membrane by which we fee frequently the
lungs conne&ed to the pleura in cafes of peripneu-
mony ; as al{o the preternatural portions of the fame
fubftance often found in the cavity of the abdomen
after profufe hemorrhages ; and finally, to no other
fource can we rationally refer thofe membrane-
like produétions, which, in that fingular {pecies
of difeafe, vulgarly denominated Lithopcedion,
firmly artach to the contiguous vifcera fuch parts
as are irritated to inflamation by the too long re-
tention of the calculus or {tone in the abdominal
cavity. It feems to be alfo an opinien founded at
lealt on probability, that polypi, and fuch like
preternatural coagulated excrefcences, owe their
exiftence to the fame caufe.

§ 20.
Thofe phenomena juft enumerated, together

with a variety of others which every where occur,
demonftrate, in a ino ftriking manner, the fuperior
importance of this lympharic portion, in which
the vital principle of the blood appears immedi-
ately to refide, if indeed the blood poflefs any fuch
principle, an opinion which I thisk both ingeni-
ous and highly probable.

2 Befides
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§ a1.

Befides thofe general portions of the blood al-
ready enumerated, we have on a former occafion
obferved that this fluid contains alfo, in a ftate of
mixture, other elementary principles. (§ 10.)

What I principally advert to at prefent is air,
which is commonly believed to conftitute v+ part
of the whole mafs of blood, but which in the
blood of a living and healthy fubje does not
exift in a free and perfeétly elaftic ftate, but is {o
intimately united and involved, and fo permanent-
ly fixed, as to be with difficulty extricated and
reftored to its native eriform ftate. Indeed I
have learned from a&ual experiments, that even a
very fmall quantity of the moft pure air injected
through an artificial opening into the jugular vein
of a dog, has excited {fymptoms of a very formida-
ble nature, fuch as palpitations of the heart, drowfi-
nefs, convulfions, and, when the quantity was flight-
ly increafed, even death itfelf quickly fucceeded.

.22
The elementary parts of the blood thus concife-
ly treated of, differ very widely in the proportion
they bear to each other in different fubjets, ac-
cording to the complex ratio of age, nourifhment,
and other circumftances of importance, which re-
gard the fourd health of each individual.
VOL. I. B
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Neither has any thing more certain or decifive
been advanced with refpe& to the proportion which
the whole volume of blood bears to the entire
bulk of the body. Haller was of opinion, thatin
an adult it amounts to 30 or 36 pounds by
weight; while the calculations of others have been
widely different.

SECT.5 HE?

OF THE SOLIDS OF THE HUMAN BODY IN GENERAL,
BUT PARTICULARLY OF THE CELLULAR MEM-
BRANE.

§ 24.

THE folids of the body are originally
derived from the fluids themfelves$ thus in the
firft rudiments of the embryo, while yet in a gela-
tinous ftate, the folids, each in its own appropriate
fituation, begin in a very gradual manner to af-
{fume their proper form and texture, infinitely dif-
ferent from each other in point of cohefion, from
the moft tender and almoft pultaceous confiftence,
fuch as the medullary fubftance of the brain, to
the moft firm and durable, as the vitreous cortex,
or enamel of the teeth.

§ 25.

I oy e A i s AL OB o 8 L SRRt e e
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§ 25

In all the folids of the body an earthy bafis of
a calcareous nature abounds more or lefs, not in-
deed in a fimple {tate, but united to the phof-
phoric and faccharine acids, the former of which
exifts in by far the largeft proportion. Their co-
hefion depends not only on the peculiarity of their
texture, but is alfo much promoted, as well by
the quantity of air contained in them in a fixed
ftate *, (which is afcertained by the experiments
of the illuftrious Hales to be more abundant as the
parts are more folid) ; as aifo by the fubftance
called animal  glue, which is procured in large
quantities from the folid parts of animal bodies,
and is in general ufe in fome of the mechanical arts.
The origin of this tenacious fubftance may be
very eafily explained and comprehended from
what has been already faid refpeting the vifcofity
or gluey nature of the blood.

* ¢ The properties and powers of air have not yet been
ultimately developed. It is, however, in the mean time
certain, that this fubftance conftitutes, at leaft, a part of the
gluten or cement by which all the more compac bodies
in nature are confolidated and bound together. Thus the
diffolution of metals, bones, ftones, fhells, and falts, is uni-
formly attended with an extrication of air.” Ser Haller de
corp. hum. fun&ionib. Vel. IIL pag. 271.

B2 The
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The elementary fubftance of iron, to which has
been attributed the important office of increafing
the powers of cohefion in the different parts of
the human body, fcarcely deferves to be taken
into confideration at all, as I have found its quan-
tity to be fo very minute as not to exill in a
greater proportion than one fifth part of a grain
to two pounds even of the bones, the hardeft and
moft coherent parts of the animal {yftem.,

§ 26.

A great portion of ihe folids of our body very
evidently exhibits a fibrous texture, compofed of
fmall filaments running more or lefs parallel to
each othér. Thefe filaments or fibres may be
evidently enough perceived in the “bones, efpe-
cially the bones of a feetus, in the mufcular flefh,
‘in tendons, ligaments, aponeurofes, and fome mems=
branes, as the dura mater, &c.

§ a7

In various other parts of the -animal body, the
texture is {o widely different from that of which
we have juft {poken, that in them it is fcarcely
poflible to trace the appearance of a fingle fibre ;
their {tru&ture is indeed of a very fingular and fpe-
cific nature, diftinguifhed in Greek by the name
parenchyma.  ‘This parenchymatous fubftance is
almoft exclufively confined to fome of the fecreting
vifcera

i e BT L B T
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yifcera of the fyftem ; thus it exifls in the kidneys,
in the liver, &c, though affuming a fomewhat dif-

T
~h

ferent and peculiar appearance in each

§ 28.

Through all thofe varieties of compofition and
texture, whether of a fibrous or parenchymatous
appearance, there is interwoven, in common, more
or lefs of a certain web-like fubftance, which is
called cellular membrane, and which deferves a
place among the primary, the moft important and
effential, conftituent parts of our fyftem,

§ 29.

For, in the firft place, there are feveral of the
{olid parts of the human body, which appear to
confift of little elfc than cellular membrane, in a
conflipated or compa&ed ftate ; of this defcription
are moft of the membranes and cartilages ; which,
by long maceration, may be again refolved into a
cellular web, .of more or lefs laxity. It is, again,
{o mmudtdy and minutely interwoven in the com-
pouucn of other parts, ‘as to ferve'the important
purpofes of a receptacle and bafis to the other
portions of fubftance which affift in their formation.
Thus, for inftance, the hardeft bones made their
firft appearance in the tenderer ftate of cartilag
which, as already obferved, is nothing more than

condenfed cellular membrane : this cellular mem-

brane, yet in a lax condition, became afterwards

)

B 3 diftended,
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diftended, and at length completely faturated, as
it were, by the conftant acceflion of offeous matter,
till it finally affumed the nature and appearance of
perfe& bone. Indeed it would appear, that none
of the folids of our body exift, without containing
more or lefs of this web-like fubftance in their
compofition, if we except the enamel of the teeth,
in which I was not able to difcover the fmalleft por-
tion of cellular fubftance, even when the enamel
was fubjeéted to the action of one of the ftronger
acids.

§ 3o.

This cellular fubftance, which ferves the great
purpofe of a boundary, or partition-wall, to adja-
cent parts, is efpecially interwoven in, as well as

fpread between, mufcles and membranes. To other
parts, again, particularly to veflels and nerves,

it anfwers as a bed or bafis of fupport. Finally,
it conftitutes one common and general bond of
union, which conneéts the neighbouring individual
parts to each other, and eftablithes between the
whole an extenfive medium of communication,

§ 31,

From what has been already faid, two concly-
fions naturally prefent themfelves,

Firft, in as much as it appears, that the cel-
lular membrane certainly conftitntes the ground-
work
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work of the ftru&ure of the whole body, if we
figure to ourfelves the entire removal of every
other fubftance which enters into, and aflifts in
completing, the compofition of the {yftem, the
cellular membrane, f{till remaining in its proper
ficvation, unmolefted and alone, will neverthelefs
preferve and exhibit the complete figure of the
whole and every part of the body.

Secondly, as by means of this cellular founda-
tion, a certain conne&ion and medium of commu-
nication are formed, between all the parts of the
body, however widely dilferent from each other
they may be, in nature, or remote, in fituation ;
the knowledge of this faét ferves an important end,
not only in deciding controverfies which refpe&t
the continuation of membranes, but alfo in explain-
ing' many phenomena of difeafes which daily pre-
{ent themfelves.

§ 32.

As the cellular membrane appears thus to afford
origin and foundation to moft of the folid parts of
the body, fo it appears itfelf to owe its own exif-
tence to the lymphatic part of the blood, of which
we have already fpoken. I am induced to enter-
tain this opinion from having feen the lymph, after
tranfuding from the lungs of pleuritic patients,
eonverted by the powers of the animal economy
B 4 into
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into real cellular fubftance, which afterwards

afluming the appearance of more compafted mem-

branes, oftentimes attaches thofe vifcera to the

furrounding pleura,

Y 33
What has been already advanced on the fubjedt,

may be fufficient to thow the general nature, and
eftablifh the importance, of the cellular membrane,
We will now proceed to confider fome of its
varieties,

And, in the firlt place, its firmnefs is not always
uniform,

For, in general, other circumitances being alike,
the cellular membrane of the human body is very
tender indeed, when compared with that of other
animals. If I am not deceived, this very fofinefs
and pliancy of the cellular fubftance in the human
{yltem, deferves to be ranked among the leading
prerogatives of man; becaufe, in confequence of
it, his fufceptibility of impreflions from the more
refined and fubtle ftimuli is greatly increafed, as
well as his capacity to perform motions and vari-
ous functions, with facility and perfetion,

But with regard to the more lax or firm texture
f the cellular membrane, even among mankind
themfelves,
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OF THE SOLIDS. 23

themfelves, a very great variety occurs, depend-
ing on age, fex, mode of life, climate, &ec.

Finally, the condition of this membrane as to
denfity and firmnefs, is various, as it is found
exifting in different parts of the fame body : thus,
it is more lax on the eye-lids and prepuce, more
compa& and firm about the ears, &c.

Y 34

We now proceed to confider another ufe or
office of the cellular membrane, befides that
which we have already faid it performs to the
body in general, (§ 29, 30); namely, that by
means of its numerous {mall cells, it affords eon-
venient temporary receptacles for fluids of different
kinds.

That fluid, which thofe minute cells are more
particularly deftined to receive, is a fine halitus of
a ferous nature, or a very {ubtle water, by which
almoft all parts of the body are moiltened, and
lubricated, and which this cellular web appears to
abforb, after the manner of a {ponge *,

If it be admiflible to defignate by the name of wefil,
thofe minute interflices of the cellular membrane, by which
it abforbs fluids after the manner of a fponge, I readily
acquicice in the opinion of William Hunter, (fee Medic.
Obf.
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§ 35
But, befides this, the cellular membrane, in
certain parts of the body, ferves as a refervoir to
humours of a different and fomewhat fpecific na-
ture. Thus, that portion of it which conftitutes
the vitreous fubftance of the eye, is charged with
a fluid of the fame name :

That which forms the meddullary membrane
of the bones (commonly, though improperly, cal-
led the internal periofteum) contains the medulla :
and,

Finally, A large portion interwoven through
the foft parts of the body, furnithes a convenient
receptacle for the other portions of oily fubftance.

Obf. and Inquiries, vol. ii. p. 27. feq.) that this web-like
expanfion, now under immediate confideration, is compofed
of a congeries of veflels, in like manner with the other parts
of the body. But if he entertained a belief, that this mem-
brane confifts of fmall ¢ylindrical veins, which anatomiits
commonly mean to reprefent by the tefm wefls, I muft
acknowledge, that microfcopical obfervations, conducted
with the utmoft degree of minutenefs, and the moft cautious
circumfpeétion, have nét been fufficient to furnith me with
any unequivocal teftimony that fuch veffels a&ually exift,
but have rather induced me to embrace a contrary opinion,

§ 36.
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§ 36.

And here indeed a threefold variety prefents
itfelf to our confideration :

There are, in the firft place, certain parts of
the body, the cellular fubftacce of which, though
of a very foft and extremely flaccid nature, is
notwithftanding, ncver filled with fat in a healthy
fubje& ; fuch, for inftance is that which lines the
eyelids, and that fpread on the genital organs of
the male, &c. Bur further, in numerous parts
throughout the body, there are not unfrequently
found irregular and tranfient collettions of fat,
which appear to refide in the fame kind of cells,
which at other times a& as refervoirs to the atte-
nuated ferous fluid already mentioned.

But finally, in certain parts of the body, and,
unlefs T am deceived, in cells of a peculiar nature,
and given defcription, fat is found conftantly en-
clofed, defigned to fubferve ftated, uniform, and
fpecific ufes in the animal economy, fuch, for ex-
ample, is that which, in the female fyftem, forms
the mons weneris, which appears to me to confti-

tute a very peculiar and completely circumfcribed
protuberance *,

* This circumftance I had an opportunity of afcertaining
in a much more fatisfatory manner in the dead body of a
female ape. After having for fome time {ubjected the corpfe
g0 the action of cold, I was able, by removing the {kin, to

expofe
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§ 37-
On the fubje& of the fat itfelf we will now pro-

ceed to make a few obfervations, this being fo

very proper a place for entering on the confidera-
tion of it.

It is an oil, not unlike the un&uous oils of ve-
getables ; bland, inodorous, and lighter than
water, confilting of phlogifton, united to phlegm
by means of an acid of a peculiar nature.

§ 38.

It is formed at fo late a period in the feetus,
that {carcely an indubitable veftage of it can be

difcovered earlier than the fifth month after con-
ception.

Its confiftence is various in different parts of
the body. That for inftance which lines the in-
fide of the orbit of the eye, is more fluid, whilft
that on the contrary which furrounds the kidneys
approaches to the firmnefs and appearance of fuet,

B e a5 B8RSRl
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A controverfy has exifted with refpe& to the
fecretion of this fubftance, namely, whether it is
performed by a peculiar fet of glandular bodies,

expofe entire the circumfcribed globe of fat fituated beneath
the pubes.

agreeably
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agreeably to the opinion of William Hunter, or
whether it merely tranfudes, by fimple diapedefis,
through the patulous mouths of arteries? The
latter of thefe opinions, befides other arguments
which might be advanced in its favour, appears
the moft probable from hence, that not unfre-
quently preternatural colleftions of far have been
difcovered in other parts than thofe commonly oc-
cupicd by this fubftance : this circumftance can be
much more aptly and rationally explained by at-
tributing fuch unufual colle&ions of fat to an error-
loci, arifing from a morbid ftate or difpofition of
the veflels, than by referring it to an unnatural
and recently formed {yftem of glands: thus for
example, in the very ball of the eye itfelf, fat has
been fometimes found ; and a fubftance of a na-
ture like fuet, ufually fills up the cavity from
which a tefticle has been extracted ; indeed there
{carcely exifts a cavity in the body in which ftea-
tomatous colleftions have not made their appear-
ance.

But to conclude; thofe fmall glands to which

gertain-celebrated chara&ers have been {olicitous

to attribute the fecretion of fat, appear as yet to

be in reality nothing more than mere creatures of
analogy.

But
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But however this may be determined, it is in
the mean time very certain, that both the fecre-
tion and abforption of this fubftance can be per-
formed with the utmoft difpatch.

§ 40.

The ufes of the fat are numerous. It lubri-
cates the folids, and thus facilitates motion. It
obviates and prevents 2 morbid excefs of fenfibi-
lity. It alts as a defence againft cold: and,
finally, by its uniform diftention of the fkin, con-
tributes to comelinefs and beauty. Not to men-
tion the peculiar ufes of the fatty matter con-
ftantly beftowed on certain parts of the body, as
the medulla of the bones, &c.

6
This fubftance appears, however, to contribute
fcarcely any thing to the nourithment of the hu-

man fpecies *, when in the enjoyment of entire
health.

* That bloodlefs infets, however, derive a principal part

of their nourifhment from the fatty fubftance with which
their bodies are plentifully fupplied, is a conjecture of natu-
ralifts founded at leaft on probability.
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OF THE VITAL ENERGIES.

SEET. IV,

OF THE VITAL ENERGIES IN GENERAL, BUT
PARTICULARLY OF CONTRACTILITY.

§ 41.

WE enter now on the confideration of
a difficult fubje®, namely, the living folid, and
fhall attempt a full account of the vital energies,
by which the different parts of our body appear
to be animated and fitted, as well to receive the
impulfe of {timuli, as to perform the various mo-
tions which are neceflary in the economy of the
living fyftem.

§ 42.
But with refpe& to the living folid, it will firlt

be neceflary to afcertain its exa& limits, and to
define it with precifion and accuracy; whence it
will evidently appear, that it is not our intention,
on the prefent occafion, to treat either of 2ho/e
properties, which the human body peflefles in
common with numerous other bodies in nature,
fuch as elaficity (the powers of which, however,
are notwithftanding exhibited in various motions
and funéions of the animal economy), nor yet of
thefe which refide exclufively in the mind ; tho’
we flatter ourfelves no one will deny the powerful

. influence of thefe latter over the energies poflefl-

ed
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ed by the living folid itfelf, confidered as a mate-
rial body. We will confine ourfelves folely to
the confideration of thofe energies which refide in
our body as a fyftem of organifed matter, and
which appear to be related to each other in the
following order.

S 43
The firft and moft univerfal {pecies of thofe vi-

tal energies, and which may indeed be regarded as
an inferior degree of the others, or rather as the
threthold leading to them, is fimple contraclility,
i. e. a propenfity in a part to contrat itfelf. As this
property appears in reality to refide in every part of
the cellular membrane, it muft be equally exten-
five with that membrane itfelf, and therefore may
be faid to pervade almoft the whole body. Hence
this may be called, with perhaps fufficient propri-
ety, the vis cellulofa.

§ 44.

Another of the vital energies is, the irritability
of Haller, which refides in mufcular fibres only,
and may therefore be called the wvis mufcularis.
It manifefts itfelf by a very fingular, ofcillatory
and tremulous motion, eafily diftinguithed from
fimple contration, by its being more readily ex-
cited to alion on the application of any acrid fti-
mulus.

4 § 45
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Y 45
The third is fenfibility, which refides folely in

the nervous medulla, communicating with the fen-

3

part endowed with this property is afted on by
irritating ftimuli, an impreflion is immediately
made on the fenforium.

S 46.

The three foregoing may be, with propriety,

confidered as common or general vital energies ;
becaufe they exift, more or lefs, in almoft all, or
at leaft in a great many, parts of the body, which
the ancients called therefore fimilares, i. e. parts
of a fimilar nature.

S 47-

But befides the foregoing, there exilts alfo z

fourth energy worthy of cur conf fideration, namely,

the wita propria, or fpecific | 11]L’ under which deno-
mination I mean to arrange fuch powers as belong

to certain particular parts of the body, deftined for
the performance of peculiar fun&ions, and which
cannot with any propriety be referred to either of
the clafles of common energizs, formerly mentioned.

A-v Alaw i
s

Inferring fynthetically, or @ priori, as it is
: termed, it is not repuenant to found indu&ion to
B conclude, that parts differing from all others in

VOL. I. C texture,

forium, called therefore wis nervea ; when any
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texture,, in _arrangement,.;and, in peculiarity of
fun&tion,  muft alfo be furnithed by nature with
peculiar properties and powers, adapted to the
pe:fosmance of fuch fpecific. action,

But reafoning analytically, or @ pofferiori, we
are likewife taught by accurate obfervations made
on nature herfelf, that there are certain parts of
the body, particularly fome of the vifcera, which
perform ‘motions {o' very fingular, as caunot by

any means be fappofed to arife from either one or
other of the common energies, of which we have

already fpoken, but muft be referred to a wira

propria, or fpecific energies of their own.

Inftances of fuch figularity of a&ion we have in
the motions of the iris ;* the ereétion of the papilla
in the breafts of females ; the motions of the fim-
brie of the fallopian tubes ; the aftion of the
placenta’’ the a&tion of the uterus'in parturition ;
the defcent of the teftes in the male feetus; and
if I am not deceived, ina great part, if not in the
whole of the procefs of fecretion.

§ 48
The fifth and laft energy which claims our at-
tention is, the nifus formativus, or formative pro-
penfity, which thould be confidered as the efficient
caufe of the w ho procefs of generation (taken in

fo
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fo extenfive a latitude as-to include ‘both nutrition
and’ re-produétion as modifications of itfelf). In
confequence of this propenfity, the matter of the
animal {yltem, whether appropriated to generation
or nutrition, being lodged in the places deftined
for its réception, and having acquired fufficient af-
fimilation-and mucurity, affumes forthwith its due
arrangement and figure, and enters into the com-
pofition . of  thofe ' parts which are afterwards fur-
nithed -and enlivened- either with  the ~whole ' or
part-of the energies wehave already enumerated,
viz: contraélility, irritability, fenfrbility; or finally

Specific life.
§ 49.

Of this. wifus formativus, or formative propen-
fity, more will be faid when we come to treat of
the procefs of generation.

Irritability will be more fully confidered when
on the fubje& of mujcular motion.

The fubje& of fenfbility will be again refumed
when we come to confider the a&ion of the ner-
vous f{yftem.

Of the wita. propria, or ipecific life, we will
every where trear, when the fubje@ under confi-
deration may render it proper.,

€2 But
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Bat with refpe& to contraclility, the prefent
is a very fuitable place to offer on it a few addi-
tional and particular obfervations.

§ 0.
)

I have already faid that this energy pervades
almoft the whole body, at leaft, that its extent is
commenfurate with ‘the extent of the cellular

membrane,

In ‘the firft place, therefore, it refides in ali
fuch parts as confilt of compaéted eellular fub-
ftance, of which the different membranes of the
body ferve as examples. That thefe pofi<fs con-
traflility will ‘not 'be’ denied by any one who re-
fle&s on the conftrition of the dartos tunic, or
who  ¢alls-to mind- the {pafms of the fkin, or of
the peritoneum, which alone appears fometimes
to incarcerate and ftrangie the inteftines in cafes
of hernia,

Further, It alfo exifts in fuch wvifcera as are
compofed chiefly ‘of 'this ‘kind of membrane ; of
this defcription are the lungs, the external fuper-
ficies of which is highly ‘contratile, as I have
Jately learned from frequently pun&uring and irri-
tating them in a living ftate ; but I have not found
them pofiefled of any real irritability, as has been
lately aflerted by Varnier.

Even
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OF THE VITAL ENERGIES.

Even the bones themfelves do not appear.to be
entirely deftitute of contradtility, as we learn, not
only from the alveoli, which are well known to
become narrower after the extraltion or lofs of
the teeth, but-alfo from the morbid affeétion term-
ed necrofis (i- e. mortification), from which it ap-
pears, that after a lifelefs part of bone is quite re-
moved, the new produ&ion of bone, by which
the vitiated part was before furrounded, contraéts
itfelf very gradually, almoft to the natural thick-
nefs and former figure of the part.

But as we obferved on, a. former . occafion,
that the vitreous fubftance of the teeth was quite
deltitute of cellular membrane, fo it appears teo
me probable, that it is entirely deftitute of con-
wradtility aife, becaufe] when a part of it is either
confamed by a caries, or broken off by accident,
the remaining portions or fides are not approxi-
mated to each other, as we have already faid takes
place in the alveoli, but an irreparable hiatus or
chafim continues without a thadow of diminution,

§ St

This very power of contration, poflefled by the
cellular membrane, fhould be ranked among the
primary and leading fecurities or fupports of firm-
nefs and health ; and to it thould be referred that

tone of parts, fo highly and favourably fpoken of

i
o
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by the acute and ingenious Stahl. To advance
one argument in favour of the foregoing pofition,
from many which might be adduced, it is the cel-
tular fubftance which, in a healthy fubjed, ab-
forbs, after the manner of a fponge the aqueous
liquid, of which we have already fpoken, and by
means of its contra&ility propels it forward into
the lymphatic veflels: on the contrary, in a dif-
cafed ftate, being deprived of its proper tone, and
reduced to an atonic condition, it becomes op-
prefled and diftended with a load of water, and
thus gives rife to oczdema and other cache&ic
fymptoms.

§ 52

Finally, from the univerfal prevalence of con-
tradtility throughout 'the whele body, ‘we may
plainly infer its influence and contagious effed, as
it were, on the other vital energies ; and alfo from
its infinitude of modifications and degrees in dif.
ferent men, we learn its highly influential part ia
the conftitution of both the proper health and pe-
culiar temperament of each individual.

o
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OF SOUND HEALTH, AND OF THE NATURE OF MAX.
§ 53-

THOSE three fubjed@s (§ 1.) in the
confideration of which we have been hicherto en-
gaced, perpetually a&t and re-a& on each other in
the living human body. = The fluids, for example,

a& by their ftimulus on the {olids ; while thefe

-
&

¢

o>}

again, in confequence. of  their vital energy,
fitted and prepared both to receive the a&tion of
the ftimulating fluids, and to re-a& on them in
turn.  In a found and healthy fubje&, this whole
routine of a&ion and re-a&tion, . correfponds with
fuch exaétnefs and definitude, as to conflitute a

perfe&t and harmonious. equilibrium.

There further exifls in the living {yltem a won-
derful confent of parts, even the moft remote;
this confent is derived not from one, but {gems to

owe its origin to different fources.

One of thofe fources refides in the nerves, de-
pending as well on the aftonifhing net-like analfto-
mofcs, formed by their numerous branches, as on
the intricate natare of their plexus and ganglia ;

s by



40 OF SOUND HEALTH.

by the medium of which, the impulfe of ftimuli
beitg communicated to the fenforium, may from
thence re-at on parts more remote.

Another fource of this wonderful confent muft
be referred to the different veflels of the {yftem,
as well the fanguiferous as the lymphatic.

Another, again; arifes from a certain fimilitude
of ftrudure, giving origin to what may be called
a native fympathy.

The cellular membrane, which, as has been al-
ready obferved, appears to conftitute a common
bond of union to the whole body, may be readily
conceived to pofefs a very ftriking and powerful
influence in promoting the confent of diftant parts,

§ 35

Finally, to this head belongs what is juftly ef-
reemed one of the greateft myfteries of nature,
namely, the connetion of the mind with the
body, and the diverfified and aftonithing power of
the one over the other. ' As this fubje&t will be
again refumed, and treated more fully in another
place, it will be fuflicient on the prefent occafion
briefly to obferve, that befides the obvious power
of the will over moft of the mufcles, there are
alfo other faculties which exert their influence on

the
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OF SOUND HEALTH. 41

the body, even without the concurrence or aid of
the will.

_ Of this defcription are thofe blind and purely
animal inftin&s of our nature ; fuch, for example,
as that which excites to the gratification of vene-

real enjoymcnts.

Further, the body is greatly under the influence
of the internal fenfes, more elpecially of the ima-
gination, and thofe paflions of the mind which it
contributes to excite. :

Finally, it is by the interpofition, and through
the medium of thefe, that a communication and
reciprocal influence are preferved between the
powers of the body, and the more exalted facul-

ties of the mind.

§ 56,

-By this diverfified confent of the folids, of the
fluids, and of the'vital energies (§ 53.), by this
{ympathy of parts (§ 54.), and by this intimate
conneétion between the mind and the body,
(§ 55+), life and health are preferved in vigour ;
yet not always exifting in the fame, butin widely
different degrees of perfe&ion and energy.




42 OF SOUND HEALTH.

S 57
Between the two extremes of /Jjfe there exift
different grades, of which one is called wita max-
imay-or perfedt life 5 the other wita minima, or im-
perfed life.

Life is faid to be perfect in the flower of age,
when the fun&ions of the body have reached that
pinnacle of perfeétion, called by the Greeks acme;
this might alfo be denominated the athletic flate.

Life, on the other hand, is faid to be imperfec:
'hen the fun&ions are performed with lefs vi-
gour ; zlthough their perfection may be the mofk
cenfummate, when the {ituation of the fubje&, and
s mode of exiltence, are taken into confidera-
tion : thus life is imperfe& in a fztus in utero,
and that in proportion.as the feetus is tender and
young. Finally, lifeis lefs perfe&t in the fecping
than in the waking ftate ; lefs perfe& alfo in a
fubjet advanced in years, than in one bafking in
thz meridian blaze of manhood.

§ 58
The varieties in point of health are no lefs nu-
merons and' confiderable : there is indeed a cer-
tain {tate of health which may be faid to be pecu-
liar to each individual. Such perfons as we fup-
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pofe to be in the enjoyment of the moft complete
health, differ, notwithftanding furprifingly from
each other, as well in confequence of a difference
in the conftitution of the bleod, as of a diverfity
of tore, and of the other vital energies; hence
different individuals are fo differently affe&ed by
the {ume ftimuli a&ing on' their bodies. ‘Perhaps
each' individual may poffefs ‘peculiar idiofyncra-
fies, though fo very inconfiderable as to be fearce-
ly-obfervable : the influence of cuftom is {0 pow-
erful, as to create, in different fubjeés, an intole.
rance of different impreflions; though'in them-
felves quite innocent'; it alfo produces a facility of
bearing, and finally creates a defire for, fuch
things as appeared at firlt both unnatural and dif
~ agreeable.

§ 59

This appears to be the very hinge on which re-
volves the nature and variety of temperaments, fo
frequently the fubje@s of phyfiological difcufion.
The contftitution of the temperaments depends, not
only on the proportion and mixture of the confti-
tuent parts of the blood ‘(§ 22.), but alfo on the
peculiar vigour of the vital energies alrcady treat-
ed of ; ‘and likewife on the confequent variety in
the mode of the reciprocal a&ion and re-a&ion of
the body and mind on each other. From this
combination and concurrence arifes that peculia-

iy
o




44 OF SOUND HEALTH.

rity of fenfation to the impreflions of ftimuli ; and
alfo that fingular power of performing mctions
with greater or lefs facility.

§ 6o.

Hence the varieties of temperaments are lite-
rally infinite, and can never be reduced to any
certain and definite claffes.  But as it has been
the pleafure of phyfiologifts to arrange them un-
der certain heads, for the fake of regularity, w:
may with fufficient propriety give our aflent to the
common mode of arrangement, by which they
have been reduced to four orders, namely, the
palegmatic, the fanguineous, the choleri¢, and the
melancholic,

§ Gr1.

For although Galen ere@ed this divifion on an
abfurd foundation, falfely fuppofed to be derived
from the nature and conflituent parts of the
blood, yet if this erroneous foundation be kept
entirely out of view, the divifien appears in other
refpedts {o confonant to nature, that the diffcrent
temperaments of all men generally, and of every
individual in the different periods of life, may be
with propricty referred to one or other of thefe
four leading clafies. Thus, in the tender age of

infancy the phlegmatic temperament chiefly pre=

vails, This in youth is exchanged for the fzn-
' 5 guineous,
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suineous. 'The choleric marks the period of man-
hood. And the melancholic is the temperament
of old age.

Bur, as has been already obferved, the variety
in the exifting degrees of the fame, and in the
mixtures of different temperaments, is fo un-
bounded, as to afford an open and a very exten-
five ficld of fpeculation to fuch as would with to
amufe themfelves with tracing out, and eftablifh-
ing, on this fubjeé, more minute combinations, or
divifions and orders.

§ 62.

- This whole colle@ive aftemblage of all the fa-
culties and laws hitherto mentioned, by which the
funttions of the human body are pertormed and
regulated from the opening, to the clofing pulfz
ot life, are called human nature, or the nature of
man; from ‘whence arofe the name of phyfinlgy,
the fcience now under our immediate confideration.

§ 63
Thofe fun&ions of the body may be themfelves
properly enough divided into four clafles’; which
diviion, although not entirely free from exception,
nor perfeétly conformable to nature, may never-
thelefs be aptly enough retained as a ufeful aflift-
ant to the memory.
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L The firlt clafs of this divifion embraces the
wital funélions; o called becaufe their inceffant
and unmolefted a&ion, is more efpecially and ef-
fenually neceffary to the continuance of life. To
this clafs belong the circulation of the bloed, and
after birth the procefs of refpiration.

II. The fecond clafs embraces the animal func-
tions ; thefe ferve to diftinguith enimals from or-
ganifed bodies belonging to the vegerable king-
dom *. This clafs in man includes the conne&ion

# T lament it as a ferious misfortune to the {cience of na-
tural hifforyy that his final ‘obje& did not call ‘on the very

learned and ingenious profeffor to be more explicit’and mi- -

nuate on that clafy’ of fundions denominated the animal.  He
has told us in terms very general and definite, that they are
fuch as ferve to conftitute the great barrier of diftin&tion be-
tween animal and vegetable bodies. ' I'am forry that neither
the objed nor extent of an elementary work permitted him to
defcend to a more minute {pecification of thofe charaéteriftics,
i which the difference between animals and vegetables more
immediately confifts. Few points of iaveltigation can be
propofed which have given rife to a greater diverfity of opi-
nion, than that which refpeéts the difference between thefe
two clafles of nataral bodies § and fewer fill perhaps can be
advanced, with regard to which philofophers, even in the pre-
fent imperfect ftate of phyfical fcience, fhould mere unani-
moufly agree.. Be this later pofition, however, true or falfe,
I have clways been led to confider the {trangely diverfified,

and even contradictory -opinions, entertained by npaturalifts -
refpefting the difference between animals and vegetables, as
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of the mind -with the body, but it regards more
efpecially fenfation, and mufenlar motion,

fo many unanfwerable teftimonies of the equivocality of the
whole. The difcovery therefore of an exclufive line of dif-
tin&tion between the animal and vegetable kingdoms, (if in-
deed the fupreme author and arbiter of nature permits fuch a
line to exift) muft ftill be confidered as a peculiar d/ideratum
in the {cience of natural hiftory.

From all my {peculations on this interefting fubjed (and
it is with me a favourite object of purfuit) T am firmly of
opinion, that there exifts no incommunicable chara&eriftic,
and I will venture to add, no congregation of chara&eriftics,
which ferve to conftitute a complete partition-veil between
the animal and vegetable kingdoms.  The numerous and
highly diverfified fubjects of thefe two important kingdoms
of life, appear to be nothing elfe than different individuals of
one extenfive family, defcended from a common parent, and
exhibiting the moft unequivocal teftimonies of -their kindréd
nature. L.ike the delicate tints of light and fhade i a well fina
ithed picture, they fo gradually intermingle, and run into each
other fo infenfibly, that it is literally impoflible to fay with
definitude, where the one terminates and the other begins

All refearches therefore after an exclufively diftin@ive cha-
rateriftic betweenvegetables and animals, appear to me equal-
ly irrational and vifionary with the late enthufiaftic puriuits of
the deluded alchemifts, after the philofopher’s ftone, or their
more . chimerical refearches after their flattering  paracea.
Why then fhould man, prefumptucus man ! attempt the ef-
tablithment of an effential diin@ion between phyfical hodies,
where wifer sature acknowled ges none !

2 II1.
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1II. The natural funélions conftitute the third
clafs. Thefe are fubfervient to the nourifhment
of the body.

1V. The fourth and laft clafs confilts of the ge-
nital funétions, which are deftined for, and employ-
ed in the propagation of the fpecies.

Let us now confider each clafs of fun&ions in
order, beginning with the wizal.

s ECT. VI

OF THE MOTION OF THE BLOOD IN GENERAL.

§ 64.

"T'HE blood as we have already feen, af-
fords the primary origin to the principal parts of
the body, and continues afterwards to convey to
them uniferm and perpetual fupplies of nourith-
ment, and ought therefore, with a very few ex-
ceptions (§ 5.) tc be diftributed far and wide,
through even the moft fubtle and diftant recefles
of the whole body. That fuch a minute diftribu-
tion actually takes place, we learn not only from
a fine inje&tion of the vefels, but alfo from every
day’s experience, from which it appears that very

I few
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few parts-of the body can be pun&tured with the
point of the fmalleft pin without the occurrence
of a greater or lefs hemorrhagy.

§ 65.

“This vital liquid does not, as was the opinion
of the ancients, flow and ebb like the waves of
Euripus *, through channels of the fame nature
and order, but is fo moved onward in an orbit,
or circulates, as they exprefs it, in fuch a manner,
as to be carried from the heart, by means of the

arteries, to every pdrt of the body ; and being
there taken up by the veins, conveyed back again
by them to the fame original fountain, the beart.

§ 66.
After a few, and thofe very indefinite, expref
fions + of his predeceflors, William Harvey elta-

* A narrow arm of the {ea, extending between Beeotia and
Lubeea, faid to ebb and flow feven times during each diurnal
revolution of the earth, or each term of 24 hours. = In this
extraordinary portion of fea; Ariftotle, that celebrated ancis
ent philofopher, is falfely reported to have drowned himfelf,
becaufe he was not able to develope the caufe of the conftant
flux and reflux of its waters. gl

+ The unfortunate Servetus, and that truly illuftrious cha-
ralter Andr. Cefalpinus, appear to have advanced nearerto a
true knowledge of the genuine circulation of the blood, than
any of the other phyfiological writers who are commonly
enumerated in the fame cla’s.
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blithed, in a manner tolérab]y conclufive, the cir-
culation of the blood, in a {mall but immortal
work publifhed in the year 1628.

In procefs of time, however, every thadow of
doubt on this fubje® was removed. This was
effefted chicfly by frequent recourfe to a&ual and
fimple obfervarions with the microfcope; but in
part allo by injeltions of wax and other fubftances

into the arteries, which were fcen pafling again

to the heart by the route of the veins ; and, fur-
ther, by the elegant and fublime experiment of

It may not be improper on the prefent occafion to advert
to a remarkable claufe in the writings of Servetus, contained
in a phyfiological differtation, which he included inhis cele-
brated and very fcarce work, that occafioned the death of its
illuftrious author, ~ The work is entitled ¢ Reftitutio Chrifti-
anifmi,” &c. (Viennz Allobrog.) 1553-8. The differtation
particularly alluded to, is contained in the fifth book of the
abovementioned work, “de trinitate divina, in quo agitur de
Jpiritu fanélo,”” in which we are prefented with the following
words, « Vitalis ¢fl [piritus qui pcr anaflomofes ab arteriis com-
municatur venisy in quibus diciiur naturalis.”’

But from the memorable problem of Ceefalpinus, * 4o wve-
nis ultra vinculum tumefientibus, non citra,” it appears obvious
~ as the blaze of day, that that truly illuftrious phyfiologift
trod on the very coufines of a complete knowledge of the
circulation of the blood. See his ¢ Quzftionum medica-
rum,” L. II. qualt. 17. page 234.

transfufing
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MOTION OF THE BLOOD. I3

transfufing the blood of one living animal into
another, or into a human fubje& ; as alfo by vari-
ous other experiments which may be performed
on animals in a living {tate.

§ 67.

What fhould be efteemed the definite ftandard
of the celerity of this motion, in a healthy human
fubje®, we are not well able to determine. In
this refpec there is not only a difference between
one fubje& and another, but there alfo occurs a
great variety relating to this point, arifing from
the difference of ages: there indeed exifts a dif-
ference in the celerity of the blood’s motion, even
in the different parts of the fame body.

Finally, the venous blood appears to glide on
more flowly than the arterial ;' and when flowing
through the trunks of veflels, its motion is more
rapid than when pafling their fmaller ramifica-
tions. Former phyfiologifts, however, have not-
withftanding exaggerated thefe feveral diverfities,
in the celerity of the blood’s motion, beyond their
natural magnitude.

The common concluficn, however, on this {ub-
jet is, that the blood, flowing through the aorta
with its mean velocity, pafles over a diftance of
about eight inches during the fpace of one pulfa-

B3 tion ;




52 MOTION OF THE BLOOD.

tion ; at which rate it would travel about fifty feet
in the firlt minute of time.

$ 68.
The globules of the cruor appear to revolve on
their axes or centres of motion ; and it is {aid that
the fame are propelled forward with greater velo-

I know not whether -this conclufion be drawn
from a&ual experiment, or whether it be only an
inference from an abfurd application of the com-
mon laws of hydraulics to the circulation of the
blood : I call the application abfurd, becaufe it is
certainly the very fummit of folly, to attempt to
account for that motion of a vital fluid, by which
it is carried through the living canals of an ani-
mated fyftem, on the purely mechanical principles
by which water is forced through hydraulic ma-

) chines.— As to myfelf; I'muft acknowledge I have
never been {o fortunate as to be favoured with
a view of this prerogaitve or preceflion of the
globules.

§ 69.

I am fully perfuaded, that thofe globules only
glide forward, fufpended or {wimming in the fluid
formed by the other conftituent parts of the blood,
but that they do not at the fame time rotate on
their own axes at all. To conclude, it is not
fully
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MOTION OF THE BLOOD. 3

fully and clearly afcertained, that the blood, be-
fides its progre/five motion, of which we are now
fpeaking, is alfo fubjected to one of a different
kind, called an intefine motion; although there
can be no doubt, burt that the elementary parts of
the blood may be occafionally affected in their
arranoement and combination, when' they are
tumuhuoufly agirated in confequence of the im-
menfely varied dire&ions, the minute divifions and
numerous analtomofes of the vefels through which
they pafs.

§ 70
Thus much we thought proper to advance on

the motion of the blood in general. = Previcuily ]
to our entering on a more clofe and minute con- i
fideration of this fubje®, we think it beft to treat i
of the veflels in which the blood is contained, and |
alfo to confider with attention the energies, by |
which thefe veflels are animated, and fitted both i
to receive and again propel the blood, i




OF THE ARTERIES.

SECT.. VIL
OF THE ARTERIES.

AR

THE veflels which receive the blood
immediately from the heart, and convey it to all
the different and minute parts of the body, are
called arteries.

In their colle&ive or aggregate dimenfions, they
are lefs capacious than the weins ; but their texture
is far more folid, more compa&, very elaftic, and,
as appears, from the experiments of Wintringham,
remarkably ftrong,

§ 72
They are compofed of three membranous ftrata,
or coats.

I. Of an external, which Haller called 2 true
cellular coat, Albinus a nervous, Vefalius a carti-
laginous, others a tendinous, &c. 1t confifts of
condenfed cellular membrane, externally more lax,
but becoming by degrees more compaét, as you
advance nearer to its internal furface, where it

is overfpread with numerous fmall blood veflels.
| Ta
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To this coat the artery appears to be chiefly in-
debted for its tone and elafticity.

II. The fecond or middle ftratum, is compofed
of tranfverfe fibres, afluming a lunated or falciform
fisure and dire@ion ; its fubftance has a flefhy ap-
pearance, from whence it has been called the
mufcular coat, and in it the vital energy of the
arteries appears in a very particular manner, to
refide.

1. The laft and moft internal coat, is 2 mem-
brane of an extremely fmooth and polifthed furface,
which ferves as a lining to the cavity of the artery.

In the trunks and larger branches of the arte-
ries, thefe coats may be diftinétly obferved ; but
they are lefs evident in the more minute ramifica-

tions.

S 73
All the arterial branches in the human body
take their origin from either one or the other of
two leading trunks.

The firf? of thefe trunks is the pu/monary artery,
which, rifing from the anterior veniricle of the
heart, paflcsinto the lungs.

D4 H:
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‘The fecond is the aorta, which rifes from the
pofterior ventricle of the heart, and.fhoots its
ramifications into every part of the {yflem.

Thele trunks are divided into branches, which
again undergo farther and morc minute fabdi-
vifions,

_ § 74

An opinion has been conccived and propa-
gated as an eftabliflzed truth, that, throughout
the whole fanguiferous fyftem, the aggrecate capa-
city of all the branches, taken together, is fuperior
to that of the trunk from which fuch branches
direily originate. I fear, however, that the au-
thors of this opinion have expreficd themfzlves
on this fubje in terms by far too. general, and
have fometimes even confounded the mealure of
the diameter of veflels, with that of their area. In
my inveftigations and inquiries on this fubje&t, 1
did not truft to the refult of a fingle experiment,
sor did I confine my experiments to veflels filled
with wax, which, however improper, were the
only kind ufed by fome celebrated phyfiologiits,
m their attempts to afcertain the matter now under:
confideration ; but, as the nature and importance

of the.fubje&t evidently demanded, I made my:
experiments and obfervations on the found and
nnaltered veflels of {ubje&ts receny dead. I took,

for
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“for example, that namelefs trunk from which the

right carotid and fubclavian arteries diverge as
branches, and alfo the brachial trunk, together
with its branches, the radial and cubital arteries,
and having formed a re&angular triangle, from
the diameter of the trunk and the diameters of its
appended ramifications, I found, from the well
known theorem of Pythagoras, that the {quare
of the hypothenufe was equal to the fum of the
faquares of the bafe and perpendicular.

Indeed, in arteries of thefmallelt orders, Haller
himfelf acknowledged that' the capacity of the
trunks is greater than that of their ramifications ;
fo that, at leaft, the common calculation does not
apply univerfally, but, (if it be indeed ever admif-
fible), muft be refltricted to a very few orders of
yeflels.

S773.
Each tronk and ramification, feparately confi-
dered, have been commonly believed to poflefs
a conical figure, the bafe, or that part next to
the heart, being fuppofed more capacious than
the oppofite extremity.  This opinion appears
however to be hypothetical : for, whoever will
take the trouble of examining the arteries with
accuracy and attention, will find their ﬁqurc to be
perfetly cylindrical : indeed, on the other hand,
‘ there
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there are not wanting inftances of fome arteries
which in their progrefs rather widen and expand,
fuch, for example, are the mammariz internee, or
internal mammaries, and even the arch of the
aorta itfelf is more contrafed at its bafe than at
its apex or top. All arteries, efpecially thofe of
the larger orders, appear to be a little dilated and
enlarged, juft before their divifion into branches.

§ 76

The number. of orders, formed by the divifions
of the main arterial trunk into the progreflive
feries of uniformly decreafling ramifications, from
its firft origin at the heart, to its final termination
in the extreme capillaries, cannot poflibly be uni-
verfally alcertained and eflablithed as a general
and unvarying refult. -~ The trath of this pofition
will be obvious to any one who confiders, that in

the different parts of the body, efpecially in the’

vifcera, the arteries are fubjeét to great variety
with refpe&t to their divifions ; and that, on this
account, they fometimes form more, fometimes
fewer orders of veflels, previoufly to their fepa-
ration into evanefeent capillaries.

Hence the difagreement of authors who have
attempted to amufc themfelves with calculations
of this kind. Thus, for example, Keil eftimated
the number of the orders of arteries at fifty, while

Haller
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Haller contended that they amount to no more
than twenty.

77

After numerous divifions of this kind, and va-
rious analtomofes, by which the nciohbou*‘iqg
branches of arteries communicate with each other,
they at length arrive at their final terminations,
which are completely continuocus with, or which
fairly open into, the origins of weins ; fo that,
their route being uninterrupted, they are refleGted
from extremities that can f{carcely be difcerned,
and thus converted into thofe returning veflels, by
which the blood, lately arterial; but now become
venous, is conveyed back again to the heart.

But although this ccmpletc centinuity of the
arteries and veins be {o extremely evident in nu-

merous parts of the body, as to be obvious even
to the naked eye, yet it flill remains a matter of
doubt, whether this be the only and exclufive
mode, in which arteries communicare with veins,
or whether there may not be, at leaft in certain
parts of the fyftem, an intermediate and pz rcnch) -
matous {ubftance, which receives the blood fro

the terminations of the arteries, and again dqvo-
fits it in the incipient mouths of the veins ?
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There occur certain phenomena, fuch for ex-
ample, as erefions of the penis, and the common
phenomenon of bluthing, which render the ex-
iftence of fuch a conneéting medinm between
thofe two kinds of veflels, at leaft not improbable.

S 79-

There are, again, veflels of a nature evidently
different from thofe already {poken of, which ap-
pear to arife every where from the {maller arte-
rial branches ; thefe veflels confift chiefly of two
kinds, namely, #he ferous, which are fo narrov
not to be able in a healthy fubjeét to admit thc
globules of the cruor, but only to reccive the
thinner fluid or vehicle in which thofe globules
fwim (§ 69.); and the fecrefory, which do not
appear to attrad any thing from the mafs of ‘arte-
rial blood, but fuch fpecific fluids as are deitined
for fecretion (§ 4.)

§ 8o.

With regard to the former kind of veflels,
which we denominated ferous, it is neceflary to
obferve, that we do not mean by them the imagi-
nary orders of yellow and of white vefiels, fpoken
of by Boerhaave, which appear to have been fan-
cifully conceived, in conformity to the account
given by Leeuwenhocek of his equally imaginary
£:50!d conformation of the elobules of the blood :

neither
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neither do we mean the neuro-lymphatic veflels
of Vieuflen and Ferrein, of which thofe gentle-
men fuppofed the vifcera to be in a great meafure
compofed ; but which do not indeed appear to be
any better founded than the preceding conjectures
of Boerhaave and Leeuwenhock.

By the ferous we mean thofe colourlefs veflels
which are never vifible, unlefs in certain cafes of
violent inflammation, where the impetus of the
blood is very powerful ; and indeed in fome parts
of the body, even this energetic procefs of nature
is not of itlelf fufficiently powerful to bring them
into view, unlefs they be flill farther dilated by
means of an anatomical {fyphon or inje&or : of this
latter defcription are, for example, the veflels of
the corned, which can fcarcely ever be filled with
wax, unlefs in the dead bodies of fuch fubje&s as
have died while labouring under a violent inflam-
mation of the eyes.

§ 61.

The fecretory veflels, on the other hand, appear
to be different from thofe, and belong chiefly to
the fecreting vifcera and conglomerate glands;
they can alfo be traced by means of a very fubtle
injection, which, for inftance, when thrown with
force into the artery of the parotid gland, flows
out and efcapes through the du of Stenonius.

But
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But on ' thefe veflels we will have a {tated oppor-
tunity of being more pointed and particular in a
{ublequent felion.

SECT, VIII.

OF THE VEINS WHICH CARRY BLOOD.

§ 82.

TrAT blood, which, by means of the
arteries has been diftributed throughout every
part of the {yftem, muft be conveyed back again
to the heart through the medium of the veins.

Thefe veflels differ very widely from the arte-
ries, both in their fun&ions and ftruture : to this,
however, veins of the finalleft orders form an ex-
ception, as their ftru&ture does not differ from that
of arteries of the fame magnitude in {fo wide and
obvious a degree.

§ 83.
i&iis 1
The veins (if we except the pulmonary fyltem)
are more capacious in their colle&tive or aggregate
dimenfions than the arteries; their ramifications

are alfo more numerous ; they are much more ir-
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their texture is alfo much fofter than that of the
arteries 3 they are far lefs elaftic, but neverthelefs
extremely tenacious, and capable of wonderful ex-
panfion.

T

Their coats are confiderably thinner than thofe
of the arteries; whence the blood which they
contain appedrs in fome meafure through them ;
they are alfo lefs numerous, being no more than

a certain cellular covering, fomewhat refembling
what has been called the nervous coat of the ar-
teries, and an internal membrane of a very exqui-
fite polifh, fimilar to that with which the arteries
are lined.

No part of the venous fyftem is furnithed with
mufcular fibres, except the larger trunks near the
heart,

§ 86.

In by far the grearer number of the larger
veins, fuch, for example, as exceed in their dia-
meter the twelfth part of an inch, this internal
membrane forms, by its foldings, an immenfe num-
ber of valves of the moft beautiful ftructure, ex-
ceedingly pliant or moveable, and exhibiting the
appearance of fmall {acks - they are, for the moft
part, fimple and alone, frequently however, ar-

1 I ranged
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ranged in pairs, and fometimes in triplets ; and
are o fituated and difpofed, that the bottom of
the litde fack points to the origin of the vein,
while its mouth or orifice opens, and is directed
towards the heart.

Thofe fmall valves are, neverthelefs, wanting in
the veins of certain parts, as in thofe of the ence-
phalon, the lungs, &c. and in the whole {yftem of
the vena potarum.

§ 87

The fmall ramifications of the veins (which
would, indeed, with more propriety be called their
radicles or little roots) form, by their junétions,
larger branches, and thefe unite finally into - fix
leading trunks ; viz. the two vene cave, one cal-
led the fuperior, the other the inferior, and the
four trunks of the pulmonary vein.

The wena portarum alone exhibits one pheno-
menon peculiar to itfelf. The trunk of that vein,
on entering the liver is, after the manner of an
artery, immediately divided into branches, the
extreme ramifications of which become, at length,
radicles to the inferior cava, and finally lofe them-
felves in the bofom of that trunk,

5 88.
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§ §8.

We need not, on the.prefent occafion, again
advert to the common, and by far too general,
opinion, that the areas of the branches are more
capacious than the area of the trunk from which
they rife, nor yet to that refpeding the conical
figure of fingle veflels, as what was faid on thof
fubjedts, when treating of the arteries (§ 74, 73.),
will apply with fufficient precifion to the veins.

There are alfo among the veins; a few examples
of veflels being more capacious at a more remote
diftance from the hearr; fuch, for inftance, is the
vena poplitea, where it pafles between the condyls

of the os femoris.

What has been already faid, with regard to the
final terminations of the arteries (§ 77, 48, 80.),
may, by making fuch obvious and neceffary
changes, as are adapted to the different nature
and circuinftances of our fubje®, be fitly applied
to the origins of the veins,
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SECT.. 1X.

OF THE HEART.

8489 |

THERE exifts, as we have already had
occafion to obferve (§ 65), a two-fold communi-
cation between the arteries and weins: one, for
inftance. at the minute extremities of each kind of
veflels (§ 7%) ; and the other at the heart, their
common fountain, in which the leading trunks of
the whole fanguiferous fyltem meet.

§ 9o.

The heart is, as it were, the firlt a&tive organ
and moving fpring. of the whole human machine,
as it is by the perpetual and truly aftonithing
energy of this body, that the moft important vital
fun&ion, namely, the circulation of the blood, 18
performed, from fo early a date of our exiftence,
as the fourth week after conception, down to the
clofing period of tranfient life.

"§ 9I1.

This ative organ, by its alternate dilatation
and contrattion, firft receives and again ejeéts the
blood in the following manner. Into the anterior
venous finus, and its appendage, the anterior aurk-

cle
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ele of the heart, the blood is conveyed from the
whole body, by means of the two vene cove, viz.
the fuperior and inferior, and likewife from the
fubftance of the heart itfelf, by means of the coro-
nary veins, the common orifice of which is fur-
nifhed with a valve of a peculiar ftruéture; and
from this auricle, it is again condu&ed into the
correfponding ventricle of the fame fide.

S Q2.

From this anterior ventricle (formerly called
the right ventricle, in conformity to the fituation
of the heart in brutes) the blood is thrown into
the lungs through the pulmonary artery, which
was called by the ancients wena arteriofa; from
thence, by the four pulmonary veins, called in
former times arterie venof, it is condu&ed into
a'common finus, formed by their conflux, and
thence again into the correfponding auricle ; thefe

- were once called the /gft, but are now more pro-
perly named the pofferior, finus and auricle.

§ 93

From the pofterior auricle it paffes on to the
ventricle of the fame fide, from whence it is diftri-
buted, by means of the aorta, through the whole
arterial {yftem appropriated to the other parts of
the body, and by the coronary arteries, through
she fubftance of the heart itfelf.

E2- § 94
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$ 94-

The blood having paflfed from the extreme and
ultimate branches of the arterial, into the incipient
radicles of the wenous fy/tem, re-enters the two
venz cavee, (while that from the coronary arteries
is alfo returned by veins of the fame name), and
thus the whole colle&tive volume refumes again,
and inceflantly continues, the fame circuitous route
already delcribed.

§ 95

This circular and regularly progreflive motion
of the blood through the cavities of the heart, is
powerfully direéted, and the regurgitations of that
fluid are completely prevented, by means of {mall
valves, which furround and ferve as portals to the
principal avenues which lead to the heart. Thefe
valves are fituated on the margins, or extreme lips,
of the ventricles which are adjacent to, and look
towards, their correfponding finufes, and alfo at
the mouths of the two great arterial canals leading
out of thofe ventricles.

§ 96

Thus a f{mall venous ring or tendon, which
forms a partition between the anterior finus and
ventricle, defcending into the cavity of the latter,
feparates into three fmall valves of a tendinous
appearance, each one of which was formerly be-
lieved to divide again into three apices or points,
from
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from whence they received the name of valvu/e
triglochines or. tricufpides.  Thefe velves are con-
nected at their points to flefhy columns, common-
ly called mufeuli papidlares.

§ 97.

In like manner another fmall ring of the fame
kind, which conftitutes a partition between the
pefterior finus and ventricle, is alfo divided into
two {mall valves, which, from a certain fuppofed
refemblance to a facerdotal mitre, have been called
valvule mitrales.

$ 98

At the entrance into the pulmonary artery, as
alfc at the mouth of the aorta, are fituated, in an
annular or circular pofition, three valves much
{fmaller indeed than thofe already defcribed, but
of a very elegant'and beautiful figure and appear-
ance, and furnithed with flethy fibres 5 thefe have
been called vatvule femilunares or figmoides.

§ 99.

Now it evidently appears, that by means of
thefe different kinds of {mall valves, fufficient pro-
vifion is made againft the irregular, confufed and
retrograde movement of the blood. They eafily

yield, and afford a paffage to the blood when ad-
vaacing regularly forward in the eftablithed courfe
Eoq of

o
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of its circulation. But they prevent the regurgi-
tation of this fluid, by becoming, in confequence
of its refluent effort, fully expanded like the fwell-
ing of a well-filled fail, and thus completely clofing
the orifices round which they are arranged.

§ 100.

The valve of Fuftachius which, in the feetal
ftate, is ftretched like a curtain acrofs the mouth
of the afcending cava, becomes after birth (fooner
or later in different fubje&s) fo gradually oblite-
rated for the moft part, as to be rendered wholly
unfit for the execution of its former funétions;
neither indeed does the {yftem ftand any longer in
need of it, as a paffage is now opened and prepa-
red for the blood through the lungs, and its re-
turn from thofe vifcera prevented by the femilu-
nar valves already fpoken of, and as each fubfe-
quent column of blood, prefling from behind, muft
purfue the fame route with that immediately pre-
ceding it. " But as it does fometimes notwith{tand-
ing happen, that the paffage of the blood from
the right fide of the heart into the lungs is by
fome means obftruéted, we*then learn from the
preternatural pulfation obfervable in the fuperior
cava, that the blood is repelled in a retrograde di-
reétion from the right finus into the two adjoining
great venous trunks,

§ 100,
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§ 101,

It is a point of controverfy, whether or not the
femilunar valves fuffer the ventricles to be perfe&-
ly and completely evacuated, or whether they do
not rather by means of their expanfion intercept
a part of the bloed in its efcape from thofe cavi-
ties, and thus force it to take in fome meafure a re-
trograde courfe,

Obfervations made on frogs, and even on the
minute heart of the nafcent chick, prove thatin
thofe animals the keart is indeed completely eva-
cuated ; but whether or not the fame thing takes
place in man himfelf, when in a found {tate of
health, is not yet clearly afcertained ; if, however,
it be admiflible, in phyfiological difcuflions to {pe-
culate and draw conclufions from the {tru&ure and

mechanifm of thofe valves themfelves, as they ap-
pear on the difle®ion of the heart, the contrary
epinion appears the moft probable.

§ 102.

The texture of the heart is altogether fingular,
and peculiar to that organ. “It is indeed flefhiy,
but remarkably clofe and compa&, and widely dif-
ferent from the common conftitution and appear-
ance of mufcles,

E 4 It
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It is compofed of fmall bundles of fibres, more '
or lefs oblique, frequently ramifying in a fingular
manner, contorted and wound {pirally in diverfi- i
fied and truly f{trange direions ; thef: fibres lie 5
over, and reft on, each other in certain orders of
ftrata, they are intermingled and clofely knit to-
gether in the feprum which feparates the two ven-
tricles, and are faftened and firmly connected at

.

the bafis of thofe ventricles by four cartalaginous
rings or bands, which (according to the accurate

unravelling and developement of ‘the whole fibrous

texture of the heart, lately executed by the inde- &
fatigable and illuftrious Wolll), appear to ferve as it
a ftay and fupport to the flefby firuciure of the :
ventricles, and alfo to feparate and diftinguifh it J
from the fibres of the finufes, i

i
5 103 -l
el

#  Thofe flefhy fibres are every where overfpread |
with an infinitude of {mall nervous ramifications i Mei
of extreme foftnefs, but they are more particularly fiel
fupplied with fuch an immenfe apparatus of bloed M

veflels, arifing from, and belonging to, the coro- |
pary arterics and veins, that Ruyfch has declared '
i his writings, that the whole fabric of the heart

appears to be compofed -folely 1of fanguiferous

1}
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§ 104
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§ 104

By means of the foregoing fruciure (§ go.
feq.) and texture (§ 101. {eq.) the heart is fitted
for the performance of thofe perpetual and uni-
formly equable movements, which return in. fuch
general order, that the preliminary appendices
and ventricles themfelves, are alternately contrac-

ted and relaxed, or perform, in alternate times,
thofe motions, called in phyfiological language,

Sy/tole and diaftole,

§ 10%.
Wiih fuch definitude do they preferve this har-

monious order in their routine of contra&ion and
dilatation, that as foon as the appendices contraét
themfelves, to propel the blood, returning from
the lungs and venz cave, into the ventricles,
thefe latter are at the fame inftant relaxed and
fitted to receive the fame advancing wave of
blood ; but in the fubfequent and next moment,
when it is the point of time for the ventricles,
now recently filled, to contra& and force the blood
into the two arterial trunks, the appendices are
again relaxed, and their mouths rendered patulous
for the purpofe of dricking in a frefh tide of ve-
pous blood as it rolls on in its ufual courle.

§ 106.
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§ 106.

This fyftole of the ventricles, which is fuppofed
to confume about one third part of the whole time
of the heart’s pulfation, is performed in fuch a
manner, that the extericr fides of thofe cavities
are approximated and contrited towards the in-
termediate feptum which feparates the right ven-
tricle from the left; which contra&ion, efpecially
if we attend to the conical figure of thofe cavities,
appears fully fufficient to evacuate them of their
contents.

But befides this approximation of the lateral
parts of the heart towards each other, the apex
of that organ is, during its fyftolic motion, con-
tracted towards, and brought nearer to its bafis;
as has been frequently obferved not only in the
inferior animals both of ¢o/d *, and warm blood,
but even in man him{clf, while in a living ftatet.

* T have not in the live-diffe&tion of any animal difcover-
ed the beart more evidently fhortened, during its fyfolic
motion, than in that of coluler natrix or water ferpent.
Throughout the forefts in the neighbourhood of our city,
this fpecies of ferpent may be fometimes found four feet in
length. Having taken one of thefe animals and fubjected it
in a living ftate to the anatomic knife, I obferved that the
length of its heart during the digflolic, exceeded its length
during the /yffslic motion, at leaft the fpace of two lines.

+ It does not, however, appear that this diminution of
the longitude of the heart during its fyftolic motion is an ab-

4 folute
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An argument feemingly in favour ef a contrary
opinion has been derived from, and founded in,
vulgar experience, from which it appears that the
apex of the heart frikes, during its {yftolic mo-
tion, againft the left mamma or breaft, and feems

therefore to be rather elongated than contradted
and thortened ; this apparently conclufive argu-
ment will however have no weight with one who
confiders, that*thofe fenfible percuffions or ftrokes
of the heart are to be attributed as well to the im-
petus of the venous blood rufhing into the appen-
dices of that organ, as to that of the arterial blood
forcibly eje&ted from its ventricles ; by both which
fources of propulfion the whole heart is carried
towards and impinged againft that region of the
ribs.

§ ro7.
The impetus, which is by this {yftolic contrac-
tion of the heart imparted to the blood, is com-

folute condition of life. I am led to the adoption of this
opinion from g variety of obfervations made on the heart of
a duck, in a great portion of which a complete offification
had taken place. This heart was depolfited in my anatomi-
cal colle&ion by my very liberal and worthy friend C. F. Mi-
chaelis, and is marked by completely offified ftriz running
from its bafe to its apex. On its fides, however, it was ftill
furnilhed with flsthy fubftance fufficient to continue the late-
ral motion of its ventricles, and thus preferve the circulation

of the blood.
municated
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municated to the arterial fyftem, receiving the
blood, in fuch a manner, that every fyftole of the
heart may be plainly perceived in fuch arteries of
the other parts of the body as can be felt by the
touch, (of which defcription are all thofe that ex-
ceced in their diameters the fixth part of a line),
and likewife in fuch other arteries as can by any
means whatever have their pulfatiens rendered
obvious to the fenfes : this can be eafily effected,
for example, in the internal ear or eye, in cither
of which a fingular kind of motion can be excited
and rendered fenfible, which (as well as the fame
kind of throbbing or pulfatory motion fo percep-
tible in the other parts of the arterial fyfltem) is
called the diaftole of the arteries : of this diaftolic
motion we fhall have an opportunity to fpeak on
a future occafion, at which time we will take up
the inquiry, whether or not it is to be attributed
folely to the a&ion of the arteries themfelves, or
derives its exiltence from fome other fource.

§ 108.
In whatever manner this point may be deter-
mined, one thing we learn from experience, the
fureft guide to truth, viz. that in a healthy fub-

ject, what is called the pulfe of the arteries, is
precifely fynchronous with, and perfe@ly corref-

pondent to, the motions of the heart; and like-
wife in a morbid intermifion of the pule, the

heart
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heart and arteries ftill harmonize in their a&ion,
by ceafing from, and again commencing, motion
at precifely the fame moments.

§ 109.

The frequency of the pulfations of the human
heart in a healthy ftate, is extremely different in
different fubje&s. This diverfity arifes principally
from diverfity in point of age, but partially alfo
from other conditions of the {yftem, whichrat any
and every period of life conftitute the health pro-
per to each individual ; fo that it is not poflible
to afcertain and eftablith, on this fubjet, any cer-
tain and definite rule. It may neverthelefs be pro-
per to mention the general refult of my obferva-
tions (made in our own climate) on the frequency
of the pulfe in the different periods of human life.

In the firft days after birth I have gzenerally
found the pulfations of the heart of the tender in-
fant, while found afleep, amount to about 140 in
he fpace of a minute.

At the expiration of the fitft year, they amouut
to 124 in a minute.

At the end of the fecond year to about 110.

At the end of the third year to about 96, &c.
At




life.
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At that period in which the firft fet of teeth,
ufually called the milk -teeth, drop out, the pulfa-
tions of the heart amount to 86 in a minute.

At the age of puberty to about 8o.

In the prime of life, or at the period of man-
hood, to about 73.

And to about 60 at the fixtieth year of human

In fubje&s {till farther advanced in years, I have
fcarcely found two in whom the number ot pulfa-
tions were the fame, at the fame period of old
age.

§ 110

All other circumftances being alike, the pulfa-
tions of the heart are more frequent in females
than in males.

If proper and neceflary allowance be made for
the habit of body, they are lefs frequent in men
uncommonly tall, than in fuch as are rather low.
This circumftance I have afcertained to be a truth
by comparative obfervations made on the pulfes
of dwarfs, and giants or men remarkably large.

§ 111,
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§ 111,

On the fubje& of thofe varieties in the pulfe,
occafioned by extraneous circumjftances, vulgarly
called non-naturals, it is neceflary to obferve, that
a cold climate produces a flow pulfe; thus, for
inftance, the heart of a Greenlander when in
perfe@ health, does not pulfate oftner than from
thirty to forty times in a minute.

But it is an obfervation as common as it is
true, that the pulfe becomes more frequent after
the taking in of aliment, and after an emiflion of
femen.  The fame effe& is alfo produced cn the
pulfe by a want of fleep, by bodily exercife, or
by paffions of the mind.

: §oris.

The foregoing obfervations relate to the na-
tural or healthy pulie, in the confideration of
which it feems more confiltent, and asreeable to
nature, to dire& our views to the beart, as its ex-
clafive fource, than to the arterics, on which
phyfiologifts have ufually fixed their attention
when engaged in the inveltigation of this {ubject.

In this inceflant routine, the heart continues its
pulfations, down to the extreme glimmerings of
life’s perifhable flame ; and even then, all its parts
do not ceale from adion at the fame moment,

but
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but it is the prerogative of the right ventricle .
with its appendices, the right auricle and finous, |
furvive the left veatricle, and its appendices.

This may be fufficiently illuftrated in the fol-
;owing manner : After the laft a& of expiration,
the lungs now in a collapfed ftate, can no longer
admit the blood to flow through them in its cuf-
tomary channel, while at the fume time that wave
of blood which they have juft returned to the left
fide of the heart, is from thence forceably expel-
led through the aorta, and thus urges forward by
a wis a tergo the advancing column of venous
blood : from this combination and concurrence
of circumftances, the blood returning with preci-
pitation and impetuofity, rufhes violently into the |
appendices and ventricle on the right fide of the g
heart, in conlequence of which the parietes of ’
thofe cavities are thrown into convulfive efforts, 4

|
1

and thus continue to be agitated, for fome time,
afrer the left fide of that organ is completely de-
prived of all vital motion. "

§ 113, | .
From a knowledge of this fac?, viz. that b
during the laft vital efforts of declining nature,
the blood is propelled into the cavities on the
right fide of the heart, we deduce, with the ut-
moft eafe, the caufe of that ftate of depletion in
1 which
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which the larger arteries are found after death.
To the fame caufe alfo Weils, and after him the
illuftrious Sabatier, were defirous of attributing
the fuperior fize of the cavities on the right, to
that of thofe on the left, fide of the heart, efpe-
cially in the corpfe of an adult fubject.

§ 114.

The whole of this motion of the heart, which
has been the fubje& of the preceding obferva-
tions, is to a very confiderable degree limited and
dire&ted by the pericardium, in which the heart
loofely hangs, and by which it is completely en-

clofed as in the walls of a prifon.

The pericardium is 2 membranous fac, confid-
erably capacious, and accommodated to the figure
of the heart which it enclofes. It takes its origin
from the membranes conftituting the mediaftinum
and although, from its finenefs, it may appear fome-
what tender, yet we learn from the experiments
of Wintringham, that it is fo very tenacious and
firm, as far to exceed in ftrength all other mem-

branes of a fimilar nature in the human body.

That the pericardium is 'a part of the firft
importance “in the animal economy, we fafely
infer from this fingle circumitance, namely, that
throughout all clafles of animals pofleffing red

VOL. 1. ¥ blood,
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blood, it is found as conftantly and uniformly ex-
ifting as the heart itfelf ; and records do not fur-
nifh more than one or two examples of the human
heart having been found completely deftitute of a
pericardium. Thefe fingular examples of fuch an
mnatural ftatc of the heart are recorded in the
writings of Dinkler.

(T T8
The internal furface of the pericardium is kept
conftantly humid by a dew-like ferous effufion,
which appears to exhale from the fmall arteries
of the heart itfelf.

In like manner a fluid, of a fimilar nature, ap-
pears to tranfude into the very cavities of the
heart, and to moiften and lubricate their furround-
ing parictes or walls.

In either cale the effufion during the healthy
{tate of the part is of a ferous nature, and not ac-
comparnied by any real /ymph, unlefs the heart be
labouring under inflammation ; but when this or-
gan becomes the feat of an inflammatory affeétion,
then genuine lymph tranfudes, giving rife, on the
external fuperficies of the heart, to fine filaments
of a hair-like appearance, together with thofe
preternatural portions of cellular membrane,
which in fuch cafes conne& the heart to the

pericardium,

\_, "‘_’j“‘:"**’*_
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pericardium, but on the interior furfaces of the
cavities themfelves producing excrefcences of a
zruly polypous nature. - (§ 19.)

SECT. X,

‘OF THE POWERS BY WHICH THE BLOOD IS
KEPT IN MOTION.

§ 116.

HAVING thus completed the confid-
ceration of the organs in which the blood is con-
tained, we now pafs on to take a view of the
powers, by which thofe organs are qualified and
fully prepared to keep that vital fluid in motion.

Let us, in the firflt place, take an attentive and
accurate furvey of thofe powers which refide in
the heart itfelf, and which ought, without doubrt,
to be confidered as by far the moft aétive and ef-
fential in the great bufinefs of circulation: we
will then proceed to confider what may be called
the fecondary and afliftant powers, which we will
alfo find of high importance in the animal econo-
my, from the concurrent and effe&ive aid which
they afford to the acion of the heart.

Fa GO,
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N 117, ok

Tt will at firlt view appear obvious to even the ‘ %
noft fuperficial obferver, that it is a matter of | “
Herculean difficulty indeed, either to afcertain by | ‘ﬁlﬁ
accurate calculation the force of aétion exerted m
by the heart, or to determine with precifion the Wﬁ

quantity. of blood thrown into the aorta by that mg

organ at cach pulfation ; neither will the fpecula- ;1 zfﬁ

tive phyfiologift find himfelf befet with difficulties ;1 ”

| of lefs moment, when he attempts to afcertain and H o
| eftablith with definitude, either the diftance to !' o
vhich each proje&ted wave of blood is carried by 1 L

the impetus it receives from the heart alone, or ; W

yet the celerity with which fuch wave rolls for- | &9‘

ward ; but he will be furrounded with difficulties, : 'k‘

ftill encreafing at each advancing ftep, in his at- ‘k.!

tempts to render a jult ftatement and accurate ac- p &’ﬁ

V count of all fuch obftacles as oppofe, and thus
1

by the heart, in its aftion on the circulating mafs

of fluids.

greatly dim inith the effe&s of the force exerted 1
?,;

§ 118,

A certain eftimation may neverthelefs be formed

of the power of the heart, by colleéting and com.- L

paring the moft probable conjettures which have

: appeared on the above points of phyfiological {pe-

culation. Thus for inftance, if we fuppofe the

mafs of blood to amount at a mean rate to

33

1
whole
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33 pounds, 7. e. 396 ounces (§ 23), and eftimare
the number of pulfations at 75 in a minute, 7. e.
4500 every hour (§ 109); and further, if we
adopt the opinion that at each fyftole the left ven-
tricle eje&s two ounces of blood, it will then fol-
low, that during the courfe of every l ‘1 ur- the
weight of the whole volume of blood makes 22%
complete tranfitions through the heart. \’v—c may
alfo form a tolerable conception and eftimation
of the impetus with whiclh the circulating blood
is propelled from the left ventricle of the heart,
by obferving with what aftonithing violence, and
to what a confiderable height, the blood {pouts
from one of the larger arteries when wounded
the neighbourhood of the heart. Thus, from
the wounded carotid of an adult fubjeét, 1 have
feen the blood, during a few of the furft contrac-
tions of the heart after the accident, mount in
jets to the height of at lealt five fect.

819
But when we inflitute an enquiry for the dif-
covery of thofe unfailing fountains or fprings,
which fupply the heart with a force fo powerful,
and at the fame time fo uninterrupted and lafting,
that which firlt attra&s our attention,.as being
foremoft both in point of time and importance is

its irritability, (§ 44). This vital energy, as has

been already evinced (§ go), is much 1 nger pof-
F 3 iCﬂL;ﬁ




86 POWERS WHICH KEEP

fefled by the heart, than by any other mufcular
part in the whole human body.

That the parietes, or walls themfeves of the
cavities, are irritated and excited to contra& by
reiterated impreflions from the circulating waves
of blood, is manifeft from a well known experiment
of the illuftrious Haller. From this celebrated
experiment, of that indefatigable phyfiologift and
acute philofopher, it appears, that he could at
pleafure grant, either to the right or left fide of
the heart, the prerogative of a more protradted
vital motion, (7. e. of longer life) accordingly as
he firft deprived the one fide or the other of its
peculiar ftimulus, the blood *.

§ 120.

When the proportional quantity of the blood
is well adjufted to the fize of the containing veflels,
and its quality uncontaminated by any morbid
change, its aétion on the heart, and the re-altion
of that organ again on the blood, proceed with
fuch an equable, regular and happy facility, that,
when in a ftate of reft, we are fcarcely fenfible of
the circulation of this vital fluid, which is the kind
and conftant difpenfer of life and vigour to every
part of our bodies.

* See Haller ¢ De motu cordis a ftimulo nato,” in
Commentar. Soc. Scient. Goettingens, tom. i.

But
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But if the circulating volume of blood be either
too abundant, or preternaturally {canty, but cipe-
cially if this vital fluid be contaminated by the
admixture of any foreign fubllance, as noxious
miafmata, air in an elaftic ftate, or poifons in-
je&ed into the veins, &e. tiie heart, either roufed
immediately into exceflive action, or deprefied to

the oppofite extreme of proftration and debility,
continues no longer fit for the falutary difcharge
of its important funtion, but falls into motions
convulfive, irregular, and very widely diiferent
from the equable tenor of its healthy adtion. Fo-
reign fubftances of the fame kind, as air blown
into the veins, &c. are alfo fometimes able to
roufe again, and excite to motion, the heart of an
animal recently dead.

N1, 121

It has been a point of controverfy, even in very
modern times, whether this extreme irritability of
the heart be effentially inherent in its own fub-
{tance, or if it be not rather adventiticus, and de-
rived, as fome celebrated charalters would 1nduce
the world to believe, from the myfterious infiluence
of the nerves? We will hereafter have a fit oppor-
tunity of declaring our fentiments refpeéting the
whole of this controverf{y, when we come to con-
fider the do&@rine cf mufeular irritability, under

which hLead, this fubjed of inquiry moft naturally
F 4 falls.
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falls.  On the prefent occafion it may fuffice to
obfcx've, that I am daily more and more convinced,
that irritability is a fpecies of vital energy alroge-
ther pcculiar in its nature, belonging exclufively

to mufcular fibres, and ompletely diftin& from

r—.

the vis mervea (§ 34, 45.) Buat, on the other
hand, it is no lefs evident and incontrovertible,
that the nerves do alfo poffefs a very powerful in-
fluence and command over the a&ion of the heart

i {

this we learn, as well from the peculiar habit and
appearance of the cardiac nerves, from their foft-
nefs, their defe& of co vering, and their fingular
difpofition and arran ”exmm, as from the aftonifh-
ing confent of the heart with by far the greater

number of the fun&ions of t!ze human body, even

with thofe of the moft oppofite nature. ' In tefti-
mony of the reality of this confent, it may be

fuflicient barely to mention, the fudden and tran-
fcpt fympathy which, even in a healthy fubje&,
exiits between all the paflions of the mind and
thc ]lc‘:_vi.rt, together with that, which, in a great
many fpecies of difeafe, manifefts itfelf between
this organ and the prime

7/)
biv s

But, befides thofe vital en rgies of the heart,
it pofiefles alfo another power, arifing out of its
mechanical firu&ure, which appears to contribute
not a little towards carrying on the circulation of
the
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the blood. The cavities of this organ being
clofely contrafted, in the time of its fyftole, and

the blood by this means completely expelled, a
vacuum is thus produced, into which, on the prin-
ciples of the well known law of derivation, the
neighbouring blood muft of neceflity flow ; for, as
the valves prevent the regurgiration of the wave
jult eje@ed, it follows of courfe, that the cavities
of the heart muft then drink in, and fwallow down,
with rapidity, the blood advancing in the trunks
of the veins.

§ 123.

We proceed now to enquire, whether or not,
any of the other organs through which the blood
pafles, befides the heart itfelf, are furnithed with
powers contributary to the continuance of the
drculation of that fluid. © Judging from firlt prin-
ciples, or @ priori, as it is termed, we are led to
fufped that fuch powers do exift ; for it appears
hardly probable, that the wifdom of nature has
entrufted fo important a fun&ion, on which the
life of fanguiferous animals immediately depends,
to one organ only, the faults and defeés of which
might, in fach cafe, with too much facility, be
attended with fatal confequences.  But, reafoning
a pofteriori, as they term'it, 7. ¢. from actual ob-
{fervations, made on the animal economy, we are
furnithed with numerous faéts fufficient to eftablifh,

beyond
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beyond a doubt, the exiftence of fuch powers,
which we may therefore term /fecondary powers,
and which are able, not only to aid the aétion of
the heart, but, in fome cafes, to compenfate for
almoft the complete abfence of the influence of
that important organ. A ftriking inftance of this
nature, is the continued motion of the blood, in
certain parts of the body, on which the power of
the heart can have but very little efteé, if indeed
it can extend to them at all : this phenomenon is
obfervable, as well in the venous fyftem of the
liver, as in the placenta of the uterus; not to
mention numerous inftances of feetufes having
been born, without the {malleft veftige of a heart.

§ 124.

Of thefe fecondary powers, the firft to be men-
tioned is, the funclions of the arteries, the influ-
ence of which, in promoting and continuing the
circulation of the blood, appears to be, indeed,
very confiderable ; although the true principles
and mode of their a&ion, on this fluid, have not

yet been fully developed and eftablifhed.

Speaking in general terms, there exifts a very
confiderable refemblance between the arteries and
the heart itfelf: that the arteries, for example,
have a mufcular coat, is a fa& of the utmoft pub-
liciry (§ 72.)

That
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That they alfo poflefs irritability, has been very
generally known, fince the famous experiments of
the illuftrious Verfchuir.

And, further, as the afpe& or difpofition of the
cardiac nerves on the heart itfelf is truly fingular,
thus alfo the larger branches of the arteries are,
here and there, furrounded with aftonithing reti-
cular intertextures of foft nerves.

Yad2gs

Finally, It is well known to every one that the
arteries pulfate, and that indeed with fuch vehe-
mence and force, that if we fuffer one of our legs
to lie over the other knee, the pulfations of the
popliteal artery are fuflicient to elevate in a fub-
fultory manner, the fuperincumbent leg not only
alone, but even with 2 very confiderable weight
appended to it. Indeed for a long time paft, both
a {yftolic contra&ion and diaftolic relaxation have
been attributed to the arteries, which motions
have been faid to correfpond and harmonize with
the alternate contraions and dilatations of the
ventircles of the hearr.

Though the truth of this laft propofition is
generally believed to be eftablithed and confirmed
by the fimple teftimony of the fenfes themfelves,
the fubjet is neverthelefs ftill embarraffed with

various
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various doubts and difficulties ; thefe difficulties

~
!
|

f_a..

o
)

immediately rife to view, when it is afked,

whether this vibrating or pulﬁuory motion,

(&}
which is felt on examination by the finger, is to
be attributed to the inherent energy of the ar-
teries, ‘or to the n‘.;.k.l‘.c of the heart; and

whether the whole motion of the arteries does

not -depend folely on the impetus with which the

he aorta, and. thus i1m-

1
¥

blood is flolu.ad ngo t

pinges againit the fides of that tube, and its rami-

=

Diffe&tions of living animals have not been {uf-

-~

ficient to decide this controverfy. For it fome-
s that during the live-difie@ions of
1

ger artirics‘pu‘.l}zting, while at other times again
they appear in a {tate of complete r‘:ﬁ. In man
himfelf, while in the enjoyment of vitality, I had
ounce an occafional opp L;t'mm of ob 1«*":13 the
neighbouring wunks of the aorta and pulmonary

b

artery, to be perfeé iy deftitute of all motion ;
but it theuld not be forg t'z at this phsnomc-

non appeared in a cafe of nitrous or preterna
tural formation of the parts. There are alfo ar-
teries which we fometimes feel in a {tate of violent
pulfation, and which we neverthelefs know, from
anatomy, are, in confequence of their fituation,
almoft immoveable ; of this we have an example

in
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in the cerebral carotid, where it pafles through
the canal of the o5 petrofum.

§ 120.

*When all circumftances relative to this fubje&t
are impartially weighed and difpaflionately confi-
dered, this appears to be the refult, viz. that the
diaftole ot the larger arteries takes place in confe-
quence of their pecul ar nature, and is to be attri-
buted to the impetus of the blood rufhing for-
cibly into them, and expanding their coats o

~ .
+
L

nics, which, by means of their elafticity

dlatuy return -again to their natural dimenfior

Il

To the fame impulfe alfo’ thould b :mributc‘d
that lateral or curving  ‘moti f their axes,
which may frequently be obferved in the larger

2 |

. 1 . Laraniniat s A B AT A
arteries when they run in'a ferpentine dire&ion,

and lie embedded in foft cellular

But in a found {tate s fyftem, we contend

that the arteries R \rce w exhibit any unequivoc

proofs of a‘true 1 °y do not by a ge-
nuine contra&u n reggx’: trom their natural,
fmialler dimenfions, as long as tl i

to the due performance of its momentous func-
tion; but although it'be certain, that the arteries

51

do not alwz ys, yet we ac.‘-;nov-.ﬁcdg: that thev'do

fometimes, t:f;fli'-ait nd exercife a power of real
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deficient in its adtion in confequence of labouring
under either a morbid oflification, or fome other
{pecies of difeafe, it is probable that then the
duties of this important ‘organ devolve on, and
are difcharged by, the arteries, and that the
blood is thus kept in motion by the vital energy
of thofe animated tubes.

§ 127.

As it has been the decided opinion of feveral
celebrated phyfiologifts, efpecially the famous

Whytt, that the powers of the heart cannot pof-
fibly extend their influence to bload-veflels of the
{malleft order, as, for example, to the extreme
terminations of the arteries, and to the incipient
radicles of the veins; they have therefore attri-

uted the motion of the blood, in that part of the
{yftem, to a certain ofcillatory action of. thofe mi-
nute veflels them/elves, by the help of which their
contents are propelled forward : and this fame vi-
bratory motion they have alfo applied, with a
great deal of ingenuity, to explain and demon-
{trate the nature of inflammation, &c.
There are indeed a variety of phenomena, as

rell phy L.,,ngm/ which fhall be mentioned when

~

on the fubjeét of animal heat, as pathological, par-

ticularly obfervable in fpafmodic affeétions, ac-
companied with fever, which feem to favour the

2
exiftence

4
k
|
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exiftence of fuch a power of ofcillatory motion,
although no fuch motion has ever been a&ually
obferved, even with the affiftance of glafles, ind
the diffe¢tions of living animals.

§ 128.

It yet remains to enquire alfo after thofe affift-
ant powers, by which the other parts of the veins,
befides their radicles or incipient roots, are firred
to complete finally the return of the blood to the
heart. It appears, indeed, at the firft view of the
{ubje&, that the veins poflefs and exert a much
{maller portion of the a&ive vital energies than
the other parts of the fanguiferous {yftem, becaufe
the return of the vital fluid, contained in thofe
veflels, towards the heart, feems to be owing to
the impetus of the arterial blood urging it on by
a wvis a tergo, as well as to the valvular ftru®ure
of the veins themfelves, which effeGually prevents
the blood from regurgitating.  That thefe minute
valves are of the utmoft importance in promoting
and continuing the regular and free circulation of
the blood, is fatisfatorily demonftrated by the fre-
quent congeftions and infar&ions, which happen in
thofe veins that originate in the inferior parts of
the abdominal cavity, and which are entirely de-
ftitute of fuch valves.

But
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But there are¢ neverthelefs a variety of argu.-
ments which render it probable, that the trunks
of the veins do poffefs, and actually exert, certain
degrees of the vital energies; as is well exempli-
fied in the veins of the liver, and of the uterine
placenta (§123.), &c.

It is alfo weéll known to every one, that the ex-
periments firft inftituted by the illuftrious Ver-
{chuir, are highly in favour of the exiftence of a
vital energy in the veins.

And, that the two leading and extreme venous
trunks have a ftratum’ of a true mufcular nature,
we™ have briefly hinted on a former occafion

(§784).

§ 129.

"Thefe are indeed the leading powers which are
adtive in-promoting the circulation ‘of the blood,
and which derive their origin from the very
ftru@ture of the veflels in which this fluid is con-
tained.- 1 fay nothing of the manner or degree in
- whiely the motion of this vital liquid is influenced
by aweight, attraction, or fuch other properties as
are poflefled by all bodies in common.

I alfo pafs over in filence the more remote and

inconfiderable aids, which, in 2 human fubje after

birth
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birth, are aorded to the circulation of the blood,
by the exercife of the other fun&ionsof the fyfiem,
fuch as refpiration, mufcular motion, &c.

-

DECT, Xi,

OF RESPIRATION, AND ITS PRIMARY USE.

§ 130.

THE lungs, which are very intimately
conneéted with the heart, as well from the vicinity
of their fituation, as from their uniform intercourfe
in the performance of their important fun&ion,
are two vilcera, large in the human fubjeé after
birth, but of fuch fpecific lightnefs, as to float on
the furface of water. They confilt of a paren-
chymatous fubftance, of a fpungy texture, and
even exhibiting fomewhat the appearance of foam,
yet flill confiderably tenacious and ftrong.

§ 131.

The lungs fill up the two cavities of the thorax,
and thus lie in perfe& conta& with the facs of the
pleura, to which, as well as to the other parts
contained in the thorax, they apply and accom-

modate themfelves with the utmoft definitude and
exaltnefs.

W1 1 8 132.
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§ 132.

‘Thefe vifcera are appended to an air tube coms-
monly called the gfpera arteria, which, (befides
an internal membrane, lined with mucus, under
which is expanded a nervous intertexture of ex-
treme fenfibility), confifls alfo of a mufcular coat,
which furrounds the nervous expanfion, and on
the poltérior fide is cafily diftinguithed at the ter-
minations. of certain cartilaginous arches, which
afhift in the formation of the tube, but are not uni-
term 1in their number. )

Y 133

After the afpera.arieria has entered the thorax
it firft forms, by bifurcation, the two trunks of
the bronchie, which as they thoot {till deeper and
deeper into the /obes and lobules of the lungs, pafs
again, by reiterated divifions and fubdivifions, into
branches and ramifications, uniformly decreafing
in fize. During thefe progreflive and multiplex
divifions 1nto inferior orders, both the {mall carti-
laginous rings, and their mufcular coat gradually
difappear, tll the evanefcent extremities of the
tubes finally terminate in . thofe minute cells,
which conftitute by far the greater and more im-
portant. part of the {fubftance of the lungs, as their
office 1s to receive, and again difcharge the vivify-
ing aerial element, in the procefs of refpiration.

§ 134

R
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OF RESPIRATION.
§ 134.

Thofe fmall air cells do not appear to poflefs
umiformly, ‘either the fame fizure or dimenfions.
With refpe& to the former of thefe, (viz. their
figure), itis in general that of a polyhedron. The
latter, (7.'¢. their dimenfions), as far as their fuper-
ficial extent'is embraced in'the confideration, can-
not without the utmoft difficulty, be afcertained ;
but, if we confider only their aggregate capacity,
this, in the lungs of an adult fubje@, whofe infpi-
rations are full and ftrong, ‘is fufficient to admis
and contain about 60 cubic inches of uir.  We do
not here fpeak of the immenfe fize, to which the
lungs may be expanded by inflation, after the tho-
rax is opened, but only of the quantity and volume
of air which they do aéually admit in the living
fubjeét, when the procefs of refpiration is per-
formed with eafe and vigour.

§ 135

Thefe veficles or cells, deftined for the reception
of air, are every where furrounded and’ bound
together by that common, but extremely tender,
cellular ' membrane, which, as 'we have already
learned, conftitutes a general vinculum or bond of
union to the whole body.  Bur it is neceffary 1o
diftinguith clearly and accurately between the two
kinds of cells which exift in the pulmonic fyftem.
I have feen the air cells fo feparate and diftin&
G 2 n
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in the lungs of a healthy human fubjet, that a per-
fon’s breath, gently and cautioufly blown through
a very minute and tender ramification of the bron-
chiz, would elevate only a fingle circumfcribed
clufter of veflels or cells, and would neither pafs
into the neighbouring cells of the {fame kind, nor
yet into the common cellular membrane, which is
every where interpofed between thofe cells in-
tended for the reception of air. But, if the breath
be urged with confiderable force, the air cells
will be lacerated, and fuch a communication form-
ed with the furrounding cellular membrane, as to
give free paflage to the fubtle elaftic fluid, and
thus the whole and every part, of the pulmonary
lobe, will appear to be inflated.

| § 136.

This exceedingly tender cellular membrane,
which enclofes and lies between the air veficles of
the lungs, is every where interfperfed with innu-
merable fmall ramifications of both kinds of pul-
monary veflels, viz. of the pulmonary artery, and
of the four pulmonary veins, the branches of
which accompany the branches of the bronchiz,
and afterwards, form in their courfe, by an im-
menfe number of divifions and fubfequent anafto-

mofes, reticular intertextures, and expanfions of ex- .

treme finenefs and fubtilty. This truly aftonithing
reticular tiffue, running in all dire&ions through
L g the
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the cellular membrane, fo completely {urrounds,
and clofely embraces, the cells deftined for the

reception of air, that the whole volume of blood,
which, paffes in an ioceflant round t‘lroxgh the
pulmoric fyftem, is feparated from the air taken
in at cach infpiration, by nothing elfc than mem-
branes fo amazingly fine and fubtle, as {carcely to
be equal in thicknefs, (according to the cbferva-
tions and calculations of Hales), to the one thou-
fandth part of an inch,

§ 137:

As we have already obfcrved, that each indivi-
dual ramification of the bronchiz has appended to
it its own peculiar clufter of air veficles (§135), fo
likewife it appears, that to every individual veficle
of each clufter is peculiarly appropriated its own
{yltem of fmall blood veflels, the minute rami-
fications .of which communicate very frequently
with one another, forming thofe furprifing reticu-
lar tiflues aleady {fpoken of, but {carcely appear to
ana{’fomofc, in_any degree, with the {mall blood-
veflels of the adjacent clufters. That this is a
truth we are taught, if I am not deceived, as well
from microfcopical obfervations made on the lungs
of living frogs and ferpents, as from more minute
and fuccefsful inje@ions of the lungs of human
fubje@s:_the fame thing is alfo further evidenced
by certain pathological phenomena which may be

G 3 oblerved

o)




102 OF RESPIRATION.

obferved in womice, and other fimilar topical affec-
tions of the pulmonic fyftem.

§ 138.

¢ is neceflary to mention alfo, in the laft place,
that fingular and ftriking apparatus of lymphatic
veflels, which {preads and appears, in a more parti-
cular manner, on the external membrane by which
the lungs are invefted. To this apparatus of vef-
fels belongs that numerous affemblage of lympha-
tic or conglobate glands, which, though of a quite
different and diftin& order, are neverthelefs com-
monly confounded, through miftake, with thofe
glands in their neighbourhood, which are calle
bronchiales.

5 139.
 ’ The thorax, in which the lungs are fecurely
enclofed, has for its foundation or fkeleton, bones
and cartilages, arranged and difpofed fomewhat
like the walls or fides of a cave. Though this
bony cavity, taken together as an entire whole,
be to a confiderable degree firm and fteady, yet
noft of its parts are fo pliant and moveable, as to
be well adapted for the performance of thofe mo-
iions which the bufinefs of refpiration requires.

This pliability, or facility of motion is particu-
Jarly obfervable in fix pairs of the true ribs, which

bﬁing'
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being placed beneath the fuperior and firlt pair,
are more moveable in proportion as their fituation
is lower; or their aptitude for motion is com-
menfurate with the fuperior length of their bodies,
and cartilasinous appendices, which connedt them
to the margins on each fide of the fternum, by a

1

fpecies of ‘articulation called amphiarthrofis.

§ -140.

Between the edges of thofe ribs Lie two firata
of intercoftal mufcles, the fibreés of which affume
indeed and purfue different dire&tions, but which,
neverthelefs, co-operate in their aftion in pro-
ducing the fame motion in the parts to which
they are attached.

Acrofs the bafis or inferior part of the whole
of this cavity the diaphragm is ftretched, fomewhat
in the form and dire&ion of an arch. This is a
mufcle worthy of particular attention, and, to ufe
the words of Haller, next in importance to the
heart itfelf ; its parts appear to depend chiefly on
the phrenic nerve for their fitnefs to co-operate in
the fun@ion of refpiration, as was long fince de-

monftrated by the celebrated live-diffe&ions of the

immortal Galen,

5

The
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The diaphragm alternates for the moft part, by
an antagonizing motion, with the mufcles of the
abdomen, efpecially with the external and internal
oblique, and the tranfverfe mulcles.

§ 141.
The thorax thus formed and finithed is, in the
living human fubje after birth, alternately dilat-

ed at the time of each infpiration, and contraéted

again to its former dimenfions in every fubfequent -

att of expiration.

In infpiration, the enlargement of the tho-
racic cavity extends, in a more efpecial mannér,
Jaterally and downwards, fo that the bodies of
thofe ribs of which we. have particularly fpoken
(§. 139) are elevated, and their inferior margins
or edges turned in fome degree outwards ; while;
at the fame time, the arch of the diaphragm is
fomewhat deprefled, and brought nearer to the
pofition of a plain, or level fyrface,

But as to what is boldly afferted of the fternum,
viz, that its inferior end is at the fame time pro-
truded forward, this is a phenomenon which I
muft confefs, I have never been able to obferve in
the tranquil and unmolefted refpiration of a healthy
perfon,

5 S I EREEE -
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“§ g2,

This alternate motion of the thorax, which in
a ‘healthy fubje& is indeed performéd fpontane-
oufly and without effort, is uniformly continued
from the moment of birth to the extinéion of life,
for the following neceflary and important pur»
pofes, namely, that the lungs themfe! ves may, by
a fimilar vicifficude of motion, be expanded for the
free admiflion and convenient reception of the air
we infpire, and again contrafed in order thﬁt tI
fame may be forthmth expelled,

5143, il
. For man, together with all other warm blooded
animals, is prevented, by abfolute neceflity, from a
lengthy retention of the air which he infpires ; he
is obliged, after a very fhort period to difcharge it
again, ‘and “exchange it for a" freth fupply of this
vital pabulum or fiod, as the air has been termed,
even from the moft remote dges.” Tt appears in-
deed from the moft common obfervation, that the
air which is infpired and retained any time in the
lungs, however great may have been its original
purity, {uffers, in a very fhort time, fuch remark-
able changes ‘as affe&t it with the moft obvious
contamination, and, unlefs it be {peedily renewed,
render it wholly unfit to be any farther employed
in the important procefs of refpiration.

S 144
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§ 144

Enquiries have been inftituted for the purpofe
of ‘afcerraining the nature of thofe changes which
the air we infpire undergoes in our lungs. Such
chanves certainly do not arife, as was formerly
believed, from the lofs of any myfterious principle
of elafticity, which refides in the air, but are evi-
dently produced by a decompofition of its elemen-
tary parts. For the atmofpheric air which we
breathe is truly an aftonifhing mixture of elemen-
tary fubftances, very widely difterent from each
other in their natures. Not to mention the va-
rious heterogenous matters which this neceffary
fluid contains ; fuch, for example, as the aerial
{eeds of the fmalleft and moft fimple plants, the

odorous effluvia arifing from numerous bodies,

volumes of duft, and a thoufand other fimilar fub-
{tances, which for the molt part float in the at-
mofphere. Not to mention, I {ay, thefe hetero-
genous bodies at all, the air which we breathe
always contains aqueous exhalations in larger or
{maller quantities, and is alfo more or lefs charged
with the matters of eledricity and magnetifm.
But finally, though the whole of the foregoing
fubftances be left cntirely out of view, yet even
then the air of our atmofphere does not confift of
one fimple aeriform fluid, but is compofed of de-

i

gifticated, phlogifticated, and fized airs.

The
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i

The proportion of ‘thofe elementary matters,
efpecially of fuch as are organic, is yaried jex-
tremely from diverfity of places, and by the nature
of the bodies which exit in thefe places, It is in
the mean time, however, the common eftimation,
that the air of our atmofphere confift

zth part of dephlogifticated, +&ths
cated, and sth of fixed air.

Y 145,

It appears, that at each infpirat}on (In which
an adult fubjedt, breathing in a qul
manner, draws in about 50 cubic i
fourth part of the dephlogiftica ed air is decom-
pofed, and, in a great meafure, exchanged for
phlogifticated and fixed airs; fo that the expired
fluid, heing received into a proper veflel, extin-
guithes flame or coals when immerfed into i, pre-
cipitates lime from the water which fufpends it,

and far exceeds atmofpheric air in its .chiﬁC ora.
vity, &c.

§ 146.

It is probable that the igneous parts of the de-
phlogifticated air, 7. e. thofe parts fuited to favour
the procefs of combuftion, being fet at liberty by
the decompofition which takes place in the lun 12,
enters the arterial blood, and is thus di%*ributed
throughout the whole body ; while, on the other

hand,
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hand; the bafis of fixed air is carried back, along
with the phlogifticated and venous blood, to the
right fide of the heart, and thence (as the an-
cients! were pleafed to exprefs themfelves) ex-
creted through the lungs like foot.

The more florid dye of the arterial blood, 'the
more obfcure colour of the venous, and tie fimili-
tude of colours imparted to both kiads of blood,
when expofed to the adion of thofe fpecies of air
now under our confideration (§ 16), are circum-
ftances  very much.in favour of the preceding

opinions:

S 147
In a feetus which has never yet received vital
air into its own pulmonic fyftem, there is in general
lefs difference between the arterial and venous
blood, than in an adulr fubject, in whom the pro-
cefs of refpiration has already taken place.

After the infant is born, the new {enfation, ex-
cited by the conta&t of an unufual element, in an
animal which had hitherto led an aquatic life, and
the application of various other ftimuli altogether
new, appear to afford us a happy clue for explain-
ing the new motions which at that period take
place in the body, more efpecially the dilatation

of the thorax and the firlt a& of infpiration.
When

= % Ea
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* “When the lungs are dilated by this fir(t complete
a& of infpiration, a new paflage is thus opened
through them for the blood, fo that this fluid is
ever after diverted from the umbilical veflels 1o
the thorax.

But when this infpired air is, by that decompo-
fition of its elementary parts, of which we have
already fpoken, rendered both noxious and trou-
blefome to the lungs, I aferibe to the moft fimple
prefervative efforts of nature, the immediately fuba

fequent motion, by which this poifonous mephitis
is exfpired, and profitably exchanged for a frefh
fupply of the foftering pabulum of life.

‘From all ‘the foregoing circumftances, ‘taken
colle&tively, “(efpecially if we attend to the great
influence of refpiration on the circulation of the
blood, as demonftrated by the well known experi-
ment of Hooke), we are furnithed with a much
better explanation of the celebrated problem of
Harvey, than has yet been given by moft of the
other reiterated labours of phyfiologifts, who bave
attempted to folve that difficuity.
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SECT X,

OF VOICE AND SPEECH.

§ 148.

THE leading funétion of ' refpiratiow
has been already the fubje& of our confideration,
We will fpeak, in another place, of the part which
this fublime procefs adts, in blending and intimately
uniting the chyle with the blood, and alfo of ‘the
fervices which it renders, in a variety of ways, to
almoft the whole clafs of narural functions, (§ 63.

112.) We now proceed to confider its other ufes

in the animal economy.

‘The firft obje& or phenomenon which attraéts
our attention, in this inveftigation, is the Voice,
which belongs to the human fubjed after birth,
and evidently proceeds from the lungs, as was
long fince very juftly obferved by Ariftotle, who
faid, that no animals are vocal, 7. e. poflefs the
power of emitting found, but fuch as breathe
through lungs. For, by the denomination of wice,
we properly defignate that found formed, by means
of the exfpired air, in the larynx, which is a {mail
apparatus or machine of the moft exquifite ftruc-
ture, placed on the top of the wind-pipe or gfpera

arteria,

&1
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arteria, fomewhat like a capital on the fummit of
a column.

§ 149.

This {mall machine is compofed of various car-
tilages joined together fomewhat after the form of
a capfula or cafket. | Thefe cartilages are furnifhed
with-a great and truly admirable apparatus of muf-
cles, in confequence of which, not only the whole
are rendered fit for motion colle&ively, but fome
of them are alfo enabled to move individually and

along, according to the different variations about

to be produced in the voice.

§ 1500

hat part which is more particularly engaged in
the immediate generation of the voice is the glottis,
a very narrow paflage leading into the wind-pipe
from above, to which is prefixed, or applied asa
lid, a minute cartilage called the epigloztis. That
found is produced by the' air expelled from the
lungs, ftriking, in a proper dire&ion and with due
force, againft the edges of this firait paflage, .is‘a
matter too plain to admit of a doubt.

§Ig L.
Controverfies have exifted on the fubje& of
thofe changes that take place in the ~10U.1:'x, by

which. the modulations of the voice are produced

\.L,n,

namely,

-
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namely, Whether this cartilaginous part be alters
nately expanded and contra&ed, as was the opi-
nion of Galen, and afterwards of Dodart? or,
Whether the variations of the voice do not rather
depend on the tenfion and relaxation of its liga-
ments, as was held by Ferrein ? ‘

The latter of thofe, therefore, compared the
primary organ of the voice to a wiolin, the former
to a flute—i. e. the onefet of difputants conceived
it to emit found on the principles of a corded, the
other on thofe of a wind, inftrument of mufic.

I'rom a faithfel colletion, and impartial confi-
deration, of all the arguments which have been
advanced on this contefted point, we are of api-
nion, that both kinds of changes do a&ually take
place in the glottis when employed in the emiffion
of found; but we, neverthelefs, believe, that the
principal and moft important of thofe changes de-
pend on and arife from the tenfion of the liga-
ments, more cfpecially of the thyres-arytonoidei
inferiores (which appear to have been the vocal
cords-of Ferrein.

§ 152
That ali this mobility of the glottis, of whatever
kind it may be, is,influenced and wholly diredted
by the numerous mufcles which belong, and are
I attached,
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attached, to the larynx, may be fully eftablithed
by the following beautifal experiment, viz. If the
recurrent or wandering nerves (as they are termed)
be either fecured in light ligatures, or completely
cut afunder, the voice of the animals fubjeéted ro
fuch experiments, will be in the former cafe, ren-
dered extremely weak and low, and in the latter,
entirely deftroyed.

¥ 153

The faculty of whifling belongs in common
beth tothe human fpecies, and to {mall birds of
note. To qualify them for this, finging birds ar¢
furnifhed with a bifurcated /arynx at each extre-
ity of the a/pera arteria.” But though human
fubjeéts be fupplied with only one plain and fimpke
larynx, yer they learn to imitate thofe {mall ani-
“paals, ds appears to me, by a co-ar&ion or pucker-

“ing up of their lips.

§ 154
But feng, which is compofed of fpeech and a
harmonious modulation of the voice, I would con-
‘fider as peculiar to man alone, and as conftituting
the leading prerogative of his vocal organs. "Lhe
faculty of whiltling is, as already obferved, a part
of the birth-right of birds: a numerous train of
-~ the feathrered race, and fometimes ever dogs them-
felves, have alfo Leen taught to promounce a va-
VOL. I.. H jery
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But I doubt extremely indeed,
whether any brute animals have ever yet poflefled
a faculty of true and genuine fong; whereas, on
the ‘other hand, I believe there fcarcely exifts-a
a nation {o barbarous, where fong does not very
generally prevail.

| Y155
Speech 1felf is a peculiar modification of the
voice, chicfly by thewaid of the tongue, but par-
tially, alfo by that of the lips, the teeth, the palate,
and by the further afliftance of the nofe, combined

into the formation of  words.

Hence the diTerence between wsice and Jpeeck
appears very obvious and plain : the firit is evi-

-dently formed in the larynx itfelf ; ‘whereas  the

latter is effected by the fingular mechanifm of the
other organs already mentoned.. lt is but juft
and proper, however, to obferve, that this Jaft
pofitien is not capable of univerfal application, as

_there arc a few nations (of which the Sinenfians

may ferve as an e‘camp]e), among whom their al-
moft homonymous * words are diftinguithed only
by a varied modulation of the weice itfelf.

* A word is faid to be homonymous, when it is highly

equivocal, or ufed indifcriminately to reprefent a difcordant
variety of objects or things.

Bus.
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7 But further, voice belongs in common to brutes
“as well'as to man ; it is poflefled alfo by the new-
born babe, nor is it wholly denied to fuch unhap-
py infants as have pafled their lives amid®t the
‘haunts, and inthe gloomy fociety, of wild beafts,
nor even to thofe that have been born without the
fenfe of hearing. But fpeech is not acquired till
“after the cultivation and exercife of reajon; it
“conftitutes, therefore, no lefs than that operation
of the mind itfelf, a chara&eriftic privilege; ‘and
diltin&tive prerogative between man and the reft
“of the animal kingdom. To ferve all the pur-
pofes, and anfwer all the demands of brutes, that
inftin& with which nature has beneficently fupplied
“them, is completely adequate; of this inflin&,
however, man is deftitute, as alfo of fuch other
“aids and individual powers as might enable him to
“preferve and fuftain life’ by his own folitary ‘exer-
tions ; he is therefore kindly furnifhed with the
- prerogatives of reafon and Jpeech, by means of
which, embracing the advantages, and dicharg-
“ing the duties, annexed to a focial ftate, he is able
both to difclofe his own wants, and relieve thofe

‘of his fellow creatures.

§ 156.
“ That truly admirable mechanifm, by means of

‘which fpeech and the pronunciation of letters are
7 H 2 effeéted,
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effected, has, fince the celebrated refearches of
that paradoxical chara&er, Franc. Mercur. Hel-
mont, been very much illuftrated and explained
by further and later, enquiries; efpecially thefe of
Jo. Wallis and Conr. Ammanus.

. b

That -divifion of the letters by Ammanas inte
I. Vowels, 1I. Semivewels; and 1II. Confonants, i
is, -of all others, by far the moft fimple and na- t
tural.

I. Vowels he again divides into_finiple; as a; e, iy
95 0, s and mixed; asy 4, 04 .

-
=~

II. Semivowels are themfclves either nafalsy
fuch as, m, n, ng, (i. ev n placed before g-in the
German language) ; or Orals (otherwile  called
Linguals) fuch as, #, 4

o —

II1. Finally, Confonants he divides, 1it, into the
Sibilantes or hiffing (i. e. into thofe confonants the
pronunciation of which can be continued for-an
indefinite length of time). . Thefe are h, g, ch, s,
fch, f, v, ph.

2dly, Explofive, as, k, g, d, t, b, p, and

3dly, Double (or Compound), fuch as, , P

S l57
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§ 157

- Finally, It yet remains to mention certain other
modifications of the human voice, which ufually
occur as fymptoms, or figns of either particular
‘paflions ‘of the mind, or more violent affedtions of
the organs of refpiration. The greater part of
thefe modifications of the voice, fuch for example,
as laughing and erying, appear to belong exclu-
fively to the human race.

§ 148.

Moft of the meodifications which immediately
follow, are connelted together by fuch a powerful
kindred alliance, that one of them is not unfre-
quently obferved to pafs into another. It muft be
alfo further obferved, that the greater part of
them do not always afflume and exhibit the fame
pniform appearance, &c. |

To {peak, however, in general terms, in the
a& of laughing, exfpirations fhort, interrupted, and
in fome meafure broken, follow cach other in
gpuick fuceeflion.

Crying produces deep infpirations, which fud-
denly alternate with lengthy exfpirations fre-
guently interrupted and broken.

H3 Sighing
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Sighing confilts in a lengthy, full, and ftrong in-
{piration, and a fubfequent flow ex{pirarion, which
1s not unfrequently accompanied with fomewhat
of a groan. |

Coughing is produced by quick and fonorous
exipirations fucceeding a deep infpiration.

Sneczing is a more violent and fomewhat con-

vulfive ex{piration, which had been preceeded by

a fhort and forcible infpiration.

The Hickup on the other hand confifts entirely
of a fingle infpiration, fonorous, extremely fidden,
and at the fame time of a convulfive nature.

The prefent {feems a very fuirable occafion te
fpeak of the phenomenon of yawning, which con-

fifts in a full, flow, and lengthy infpiration, fuc-:

ceeded again by a fimilar exfpiration, while, at
the fame time, the jaws are drawn fo very widely
afunder, that the air which is received ‘into the
expanded fauces can enter with eafe the En/a-

chean tubes. One thing peculiar to this pheno-

menon is, its being extremely contagious, i. e. it
very readily excites to imitation : the caufe of this
is, without doubt, to be fought for in the remem-

brance of the agreeable fenfatious produced at @
former time, by the languid operation of yawning.

SECT.




+OF ANIMAL ‘HEAT.

SECT. XL

OF ANIMAL HEAT.

S 159.

IT is worthy of obfervation, that man in
a living ftate, together with the other fuhbjeés be-
longing to the clafs Mammalia, as well as the whole
feathered race, are diftinouithed from the reft of
the animal kingdom by this peculiarity, that the
native heat of their bodies far exceeds, in degrees
of temperature, the ufual heat of the medium or
element in which they live. With refpe& to'man
himfeif, it is however to be remembered, that he
appears to be inferior, in the heat of his {yftem,
to thofe other kinds of abimals we have juft men-
tioned. . Thus, in our climate, the heat of the
human body generally ftands at about the g6th
degree of Fahrenheit’s fcale, whereas, in other
animals belonging to the clafs Mammalia, the vital
temperature very confiderably exceeds this point,
while it afcends ftill higher in individuals of the
feathered tribes.

§ 1xbo.

Indeed, the dégrce of native heat poflefled by a
healthy perfon is {o conftant and uniform, that in
H 4 general,
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general, (provided we make allowance for the
ftate of . health peculiar to each individual), its
range will include but a very few degrees of the
thermometer, whether the fubje& be expofed to
the inclemencies of the moft rigorous climate, or
placed beneath the fervors of a tropical fky. = For
the opinion formerly delivered by Boerhaave, that
man has nota power of exifting in a medium of
fuch a nature as exceeds in temperature the native
heat of his own body, has, fince the famous ob-
fervations of that illufirious traveller and former.
governor of Georgia, H. Ellis, been refuted by a
great number of charaders learned in; the fcience:
of phyfiology, and the reverfe completely demon-:
{trated and eftablifhed by experiments well adapted
to the nature of the fubje@, In this particular,
indeed, appears to confit one of the great prero-
gatives of man, that imprifoned and confined to.
no one climate or zone of the earth, he is able to:
pafs his life in any fe&ion of the immenfe globe
we inbabit, and is free to fix his habitation cither
beneath the rigors of Hudfon’s ftormy! channel,
where the quickfilver paffes fpontancoufly to a
{tate of complete congelation, amidit the tempefts
of Nova Zembla, or in the bofom of thofe glaring
folar fires, which {corch the glowing {hores of the
Senegal,

§ 1061,
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§ 161.

~ We proceed now to enquire into the origin and
fource of that aftonithing fire, which minutely
pervades our bodies, and uniformly fupplies them
with their neceflary degrees of warmth. " To pafs
in filence over the vifionary conjé@ures of the
ancients ‘on this fubje&, fome of the moderns have
aitempted to derive animal heat, with all its phe-
nomena, from the matter of eleétricity and the
nerves, others from the attrition generated by the
circulation of the blood, others from the recipro-
cal friftion between the folid elementary parts of
living animals, while others, again, have embraced
and defended different opinions.

§ 162.

Bat all thofe hypothefes are embarraffe] witl
mfurmeuntable difficulties, whereas, on tht other
hand, the utmoft fimplicity, and an entire cor-
refpondence to the phenomena of nature, combine
in recommending and confirming thatr do@ine, in
which the lungs are confidered as the focu. or fire-
Place where animal heat is generated, and the de-
phlogifticated part of the air which we breithe,
as' the fuel that fupports the viral flame.  That
juftly celebrated chara@er, Jo. Mayow, fketched
out, formerly, the leading traces and firft great
outhines of this doérine, which, in our times, has
been ‘greatly improved, extended, and farther

: clucidated,
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clucidated, by the labours of the illuftrious Craw-
ford.

i § 103

The whole drift and tenor of Crawford’s theory
obvioufly refults in this, that refpiration, no lefs
than combuftion, belongs to fuch procefles as are
called phlogiftic ; in which the phlogifton refiding
in, and conflituting .a part of, our bodies, is ex--
peled by the accclhion of free or fenf:ble heat,
(which ought to be carefully diftinguifhed from
1eat exifting in a fixed or latent {tate.)

. For phlogifton -and, the matter of heat are cle-
ments of {fuch contrary and oppofite natures, that
the greater quantity of the one our bodies at any
time contain, the lefs, at the fame time, is their
proporion of the otlier; thus, fixed air, for ex-
ample, is not {uppofed to contain more. than g+th
part of the quantity of the mauter of heat, which
belongsto an equal weight of atmofpheric air, &c.

But it appears, from experiments, that atmo-
f;ﬁheric ar has a {tronger affinity, to phlogifton
than to tte matter of heat, fo that it unites itfelf
with the greateft readinefs to the former, while, at
the fame tme, it fets at liberty the latter, which
had been Litherto held in a fixed and latent ftate.

§ 164.
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§ 164.

When we come to apply the foregoing pofi-
tions and principles to the phenomena of refpira-
tion, it appears highly probable, that animal heat
is gencrated by a procefs of a fimilar nature.

For, as we have already had occafion to ob-
ferve, the air which we ex{pire differs, in a very
remarkable degree, from what we had immediately
before infpired ; being deprived of its igneous
portion, or of that part fit for contributing to the
fupport of flame, it is returned highly impreg-
nated, on the contrary, with phlogifton and the
bafe of fixed air.  (§ 146.)

§ 163.

It appears, therefore, extremely probable, that
the ‘igneous portion of the air we breathe enters
thofe minute blood-veflcls, which are every where
difperfed throughout the fubftance of the lungs,
and feparated from the air-veficles themfelves by
nothing more than fubtle partitions of the moft
filmy texture (§ 136); that from the lungs it is
conveyed through the pulmonary veins to the
aorta, from whence it is again, by means of the
arterial fyftem, diftributed throughout every part
of the body,

Daring
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During the whole courfe of this minute diftri-
bution, more efpecially while in the extreme ra-
mifications of the veflels, it appears to be ex-
changed for phlogilton, which it every where
meets with in confiderable quantities. ” This phlo-
giftic prineiple, being thus mixed with the blood,
and occupying the place juflt evacuated by the
mat:er ‘of heat, is conveyed back, by means of the
venous fyftem to the right fide of the heart, and

from thence by the pulmonary artery, into the

lungs, where, agreeably to thofe laws of affinity
which we juft now hinted at, it is immediately
received and taken up by the wolume of ait
recently infpived.” In confequence of the acceflion
of this quantity of phlogiften, and its union with
the air contained in‘the lungs, a’frefh portion ‘of
the element of fire or heat is fet at liberty, which
inftandy enters the blood and is thus inceflantly
diftributed throughout the fyfiem in the manner
already defcribed. 193 )

§ 1066. 1
“The truth of this theory is evidenced by thofe
diverfiiies between arterial and venous bloed, to
which we have every where adverted. It is
alfo farther evidenced by the difference between
the fpecific heat of arterial, and that of venous
blood ; thus the fpecific heat of the bload con-

rained in the arteries is to that of the blood con-
tained

[

Yo

e
"

ol

o BB EE LY e s




OF ANIMAL HEAT. 125

tained in the veins, as 115 to 10,  Finally, as an
additional evidence of the fame thing, we might
anention, in the laft place; that ofcillatory a&tion
exeried by the fmalleft order of blood veffels,
which was the fubje& of: our attestion on @
former occafion.

§ 167.

For: it feems altogether probable, that thofe
extremely minute ramifications of the fanguiferons
{yftem, are. parts of fuch utility and importance,
that in proportion as their aéion is {tronger or
weaker; a cotrefpondent increaf¢ or diminution
takes place in that exchange of the element of fire
for/the matter of phlogifton, which goes conftantly
forward in the body, anl alfo in the heat of the
animal uniformly generated by fuch exchange.

Thofe memorable and {trikin g phenomena, from
which it appears, that animal heat (if indeed the
matter be determined by a thermometer, and not
trufted to the fallacious telt of fenfation), remains
in gencral at very nearly the fame precife point of
temperature, little atigmented by the fummer’s
blazé, little diminithed by the winter’s blaft ; and
further, that on certain occafions the hear of eur
bedies is even increafed in confequence of an im-
merfion in cold water—Thofe phenomena, ] fay,
feem to demonftrate; and reduce it to a certainty,

tnag
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that according to the variations that take place in
the temperature of the medium in which we live,
correfponding diverfitics immediately follow in the
action of the {mallelt vafcular ramifications of our
bodies. + From this fingularly accommodating
power, refident in the minute extremities of ‘our

vafcular fyftem, it follows, that on being expofed .

to cold (which appears to a& by incréafing their
tone), they are immediately enabled to exchange
a larger quantity of the principle of phlogifton for
the igneous pabulum, and thus generate a higher
degree of heat; whereas, on the other hand,
they are obliged to exchange a much /maller quan-
zity, as often as they are rendered inactive by be-
ing fubjeéted to the influence of a relaxing and
debilitating medium. ]

ll
!l

SECT. XIV.

OF CUTANEOUS PERSPIRATION.

§ 168.

SO various, and extremely diverfified,
are the fun&ions of the cutis, with which the hu-
man body is invefted, that an enumeration and
complete account of the whole of  them . can

fcarcely be comprehended with propricty under
one
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one and- the fame head; they would appear to
be more fitly arranged for confideration, each-one
under that clafs of aftions to which, from its
nature it belongs.

1For, in the firft place, the cutis is the organ of
touch, of which 'we will fpeak when treating of
the animal funions. 3.0

It is again the medium or inftrument of inbals-
tion, by which office it mikes a part of the
abforbing fyftem of lymphatics; this fhall be a
fubje® of farther confideration, when we come
to take a view of the natural funétions.

g -
- 30 R 8 \

Finally, It is the laboratory or organ of perfpi-
ration alfo. This funtion agrees in a great
variety of refpeéts with the procefs of refpiration,
and appears therefore to’be introduced with
fufficient propriety ‘as the fubje@ of the prefent
{e&ion.

§ 160.

The cutis is faid to confift of a threefold mem-
Jbrane, or of ‘a membrane compofed of three
laminz. ' Thefe laminz or layers are the corium
oritrue fkin, lying on the interior fide, the cuticula
or cuticle making the exterior covering, and the
reticulum (i e whe rete mucofum), which is fpread
51 between
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between the two laminee juft mentioned. Of each
of thefe we will treat feverally and in order. ¥

~ =iy

§ 1go. - fE

The cuticle, or epidermis, forms, as juft ob- L
ferved, the external covering to the whele body : d
It is thus, from its fitnation, expofed to a free ac- | F; o
ceflion of the air, the immediate conta& of which | i
element, fcarcely any other part of the body can 1
bear with impunity, even in a found ftate, except B
she enamel of the teeth, the tubes of refpiration, =
and the alimentary canal. {8
i

§ 171 ;

The texture of the epidermis is fimple to the i

utmoft degree, being entirely deftitute of veflels,
of nerves and of pores.  This texture, though on
the whole fcarcely organic, is neverthelefs highly
fingular and {triking ; notwithftanding its femipel-
lucid and tender appearance, its tenacity is yet fo
i very confiderable as to refift effe@ually, for a
i great length of time, not only maceration, but
o - various other modes of generating putrefadtion.

! } § 17¢2.

! | The origin of this filmy expanfion is as yet in-
volved in doubts and difficulties. It is in the
mean time, however; probable that it fprings,

i along with the fmall bulbs furrounding the roots
B 4 of
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of the haits, from the corium or true fkin expanded
beneath it ; that this is the cafe, we are led to in-
fer, from the myriads of minute and extremely
tender fibrils, by which it and the fkin are con-
nected together.

Whenoby any means deftroyed, it is re-pro-
duced ‘again with greater facility, than any of the
“other folid' parts of the human body. .

¥ 173
That this membranous lamina is of the utmoft
importance in the economy of organized bodies,
is inconteftibly evinced by its univerfal prevalence
“throughout both the animal and-vegetable king-

doms. "It may be obferved already formed even
in the tender embryo itfelf; at {o early a period as
“the third month after the time of conception.

§ 174
Underneath' the cuticle is .expanded a thin mu-
“cous membrane,which, from an opinion entertained
refpefting ity by its celebrated difcoverer, is called
reticulum Malpighianum. |

This réticulum or fubtle net:like expanfion; ex-
“hibits the ‘habit and appearance of mucus, ex-
“tremely ‘eafy ‘of folution : it can fcarcely in any
“ part, except in the fcrotum of thiopians, be fepa-

VOL. I I rated
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rated entire from both the cuticle and true fkiu,
and thus be procured in the form of a genuine and
complete membrane.

S 175

The part now under confideration, conftitutes
the primary and principal feat of colour in the
human race. In all men the true {kin is fair and
thining ; the cuticle alfo is femipellucid and whitith
in all nations, except the inhabitants of Zthiopia,
in whom it is more dufkifth and obfcure. But in
the human fubjeé after birth, the colour of the
reticulum mucofum is varied, in correfpondence to
the diverfities of age, mode of life, climate, and
alfo in proportion as the conftitution is more or
lefs found.

Thus, for example, of the five warieties, into
which the human race appears to me, to be with
much propriety divided, the fir/ has the reticu-
lum more or lefs whitith. This defcription in-
cludes, befides Europeans, thofe who inhabit the
welt of Afia, and the north of Africa, together
with the natives of Greenland and Efquimaux.

2dly, In the fecond variety, which includes the
inhabitants of all the other parts of Afia, the reti-
culum  fomewhat tawny, inclining to an olive
caft.

3dly,

L
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3dly, In the'third, which embraces the inhabi-
tants of Zthiopia, it is blackifh.

4thly, In the fourth, which confifts of the ab-
ofigines of America, it is to a eertain degree cop-
per-coloured.

5thly, Finally, in the fifth, which comprehends
the inhabitants of all the South Sea iflands, it is
more or lefs tawny or brown.

But all, and each one of thofe varieties of co-
lour, as well as all other varieties, by which man
differs from man, and nation from nation, appear
to be fo intimately blended together, and are dif-
pofed to run inte each other with fo much facility,
that it feems {carcely poffible to eftablifh any divi-
fions or claffes of them, but fuch as are plainly
arbitrary.

§ 176.

The Corium or true fkin itfelf, to which the
reticulum and epidermis ferve as a covering, is a
membrane of a peculiar pature; it is porous, te-
nacious, capable of vaft dilatation, varied in its de-
grees of thicknefs, confifting chiefly of condenfed
cellular membraune, and extremely clofe and com-
pa& on its external fuperficies ; it is more lax on

the internal furface, which, (if you except a few
I2 : regions
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regions or parts of the body) (§ 36.) contains, for
the molt part, a certain quantity of common fat.

y 177.

Befides nerwves and abforbents, of which we will
fpeak particularly on a future occafion, the corium
or true fkin is alfo plentifully fupplied with innu-
merable /mall blood-veffels, which run on its exte-
rior furface, and, as we learn from a fuccefsful
injetion, inveft the fame with reticular expanfions
of the moft clofe and fubtile texture,

§ 178,

Over the fame exterior furface is alfo inter-
fperfed an immenfe affemblage of fmall febaceous
Jollicles, which thoroughly anoint the whole cutis
with a very fubtle and limpid oil; of fuch a nature
as not to be eafily evaporated and dried up.. This
fine fluid fhould neither be confounded with the
common fweat, nor yet with that fetid fubftance
which infefls only fome particular parts of the
body:.

§ 7.

Finally, almoft thc whole of the true fkin is
planted with Aairs of various kinds. The moft
numerous and abundant of thefe are very fhort
and tender, inclining more or lefs to the nature of
down ; of hairs which fall under this defcription,

{carcely

——
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{carcely any part of the body is deftitute, except
the eye-lids, the male penis, the palms of the
hands, and the foles of the feet. But, on certain
parts of the body, the hairs, being deflined for
particular ufes, grow to much greater lengths;
examples of this we have in the hair of the head,
in the eye-brows, in the eye-lafhes, the hairs in
the noftrils, the whifkers, the beard, together with
fuch hairs as grow in the arm-pits, and about the
anus and parts of generation,

§ 180.

In general, man is indeed lefs hairy than moft
other animals belonging to the clals mammalia.
A difference exifts, however, in this refpet, be-
tween the inhabitants of different countries. For,
to pafs in filence over thofe nations who are in
the daily pra&tice of plucking out, as well the
beard, as the hairs which appear on other parts
of the body, there are not waating certain tribes,
who are naturally deftitute of hair ; of this defcrip-
tion appear to be the Tungufe and the Buratze.
On the other hand, we are informed by travellers
of the higheft r p tation in point of veracity, that
the ishabitants of Nadigfda, one of the northern
Kurilikian iflands, are remarkable for the unufual
quantities of hair with which their bodies are pro-
selted.
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§ 181.

Neither are the varieties fewer, which are ex.
hibited by the hair, in regard to length, flexility,
curlinefs, and, more efpecially, in point of colour :
this laft property depends, in general, on the power
of climate, on age, and other caufes, which exert
their influence in perfe& conformity to the efta-
blithed laws of nature; but it fometimes alfo de-
pends on a morbid and mifplaced temperament, as
appears to be the cale in the white natives of
ZEthiopia. The colour of the hair correfponds,
for the molft part, to that of the eyes.

§ 182.

There is alfo a further peculiarity in the diree-
tion of the hairs, on certain parts of the body;
thus, for example, on the wertex or crown of the
head, they purfue a fpiral direction ; on the pubes,
they diverge and point upwards ; on the pofterior
fide of the arm, they look, (as on the ape, and
contrary to their dire&ion on the fatyr), towards
the elbow, (that is, they point from the fhoulder

downwards, and from the wrift upwards) : of the -

diretions purfued by the eye-brows and eye-lathes,
it feems unneceflary to fay any thing on the pre-
fent occafion,
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are from five to ten in number,

§ 184.

-
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affe&ion,
¢ 183,
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The hairs originate from the interior furface of
the true fkin, which contains a quantity of ‘fat:
they are fixed with confiderable firmnefs in each
o of the fmall bulbs, which are compofed of #ws in-
wvolucra ; the external involucrum is vafcular, and
oval ; the internal is cylindrical, appears continu-
ous with the epidermis, and ferves as an immedi-
ate covering to thofe elaftic filaments of which
each individual hair is itfelf compofed, and which

The hairs are always completely befmeared Wwith
an oily halitus, and are almoft incorruptible. They
appear to' poflels more of the nature of original
eleérics (or of eleétra per fe, as they are called),
than any of the other parts of the body.  Their
nutrition is extremely fimple and eafy, as is allo
their re-produdtion after having fallen off; unlefs
the cutis itfelf be labouring under fome morbid

Befides other important purpofes which thefe
g¢ommon integuments of the body ferve, they are,
jn a particular manner, to be reckoned among the
number of the excretory organs of the fyftem; by
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their affiftance, in this point of view, certain foreign
matters, which would from retention prove highly
noxious, are hourly eliminated and totally removed
from the general volume of our fluids.

‘The truth of the above pofition is fully demon-
ftrated and eftablithed, by the well-known circum-
ftance of miafmata being completely removed from
the fyftem, under the appearance of exanthemata
or eruptions; it is alfo proved by the odours of
garlic, mufk, and other fubitances taken into the
body, pafling by the fkin ; it is {tll further demon-
ftrated and confirmed by the procefs of fweating,
and by other phenomena of a fimilar nature.

' § 180.

But above all, thofe excretory paflages convey
off a certain fluid, which is called the per/pirable
matter of Sanctoriuss in honour of that moit acute
and ingenious philofopher, who inftituted the firft
{eries of rational inquiries for the exprefs purpofe
of afcertaining its utility and importance.

It is neceflary, however, to obferve, that under
this appellation, phyfiologifts commonly defignate
excrementitious matters, which, if not gppofize, are
at leaft exceedingly different, in their natures, and
which ought, therefore, to be diftinguithed from
cach gther with the ntmoft accuracy and care; as
the

P e B T S U
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the excretion of fweat, for inftance, from the
genuine matter of per/piration.

The former (i. e. the fweaty excretion) is 2
liquid of an aqueous nature, falifh to the tafte,
and which fearcely ever iffues fpontancoudly from
the healthy body when in a ftate of tranquility
and reft.

But the latter, (viz. the genuine matter of per-
fpiration), of which alone we intend to treat on
the prefent occafion, is an aeriform fluid, perman-
ently elaftic, and bearing a very {triking refem-
blance to that which we cxip;re by the lungs.

§ 187.

Like that elaftic fluid, it is highly charged with
the principle of phlogifton, like that, it precipitates
quick-lime from the water in which it was fuf-
pended, and, like that, it is alfo unfit Both for
contributing to the nourithment of flame, and alfo
for {upporting the procefs of refpiration, &c.

§ 188,

The quantity of this fluid that exhales from the
whole fuperficies of the body (which, in an adult
human fubjeé of the middle fize, amounts by

ﬁ{",lre'n"*nt to about fifteen {fquare feet) can
fcarcely be reduced jo accurate calculation.

For,
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For, that the fcales, which from the time of
Santorius have been made ufe of for afcertain-
ing the exa& weight of the body, are not well cal-
culated for determining the precife quantity of this
claftic fluid, may be eafily underftood from what
we have juft now faid refpedting the different fub-
ftances which are eliminated from the fyftem by
the {kin, befides the true matter of perfpiration.

It was long fince difcovered, that the nature
and quantity of perfpiration vary extremely, not
only in different perfons, but even in the fame
perfons, at different times. It feems at prefent,
however, to be a point too well afcertained to
admit of a doubt, that there does really exift,
with refpe&t to the matter perfpired, a national
variety and peculiarity ; the truth of this we con-
fidently reft on what has been faid, by authors of
the higheft veracity, with regard to the fingular
and {pecific odours which are tranfpired through
the fkins of the Caribeans, of the Greenlanders,
of the /Ethiopians, and alfo of the individuals be.
longing to other barbarous tribes.

§ 180.

On tonfidering what has been faid with refpe&
to the vafcularity obfervable in the texture of the
fikin (§ 17%), and alfo with refpe& to the analogy
that exifts between the matter of perfpiration and
the
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the air we expire (§ 187); and further, on confider-
ing what has been advanced refpeéting the power
and influence of the fmalleft vafcular ramifications,
in the generation of animal heat—to him, I fay,
who carefully weighs and attentively confiders all
thefe circumftances, it will appear extremely pro-
bable, that there exifts a {triking fimilitude indeed
between the adtion of the lungs in refpiration, and
that of the fkin in the procefs of perfpiration. It
will appear that there exifts between the cutis
and lungs a reciprocal confent; fo that the one
may be fuppofed capable of affifting and fome-
what relieving the other, and even of fupplying
its place, at leaft to a certain degree, in cafe of
any accident or derangement.

§ 190.
In fupport of this opinion we can adduce the
concurrent teftimonies of a variety of phenomena,
obfervable not enly in a found, but alfo in 3

difeafed, ftate of the fyftem,

Some of thefe phenomena are, for example,
thofe leading points, in which the human feetus,
as well as that of the other animals belonging to
the clafs’ mammalia, differ from the incubated
chick, or the young of the feathered tribes, while

yet enclofed in the parietes of the egg.

e e f—
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A further evidence in favour of the fame
opinion, is that fingular coldnefs of certain parts
of the body, even in warm blooded animals, (as
in the nofes of dogs, &c.) which appears to be
referred with fufficient propriety, to a lefs phlo-
giftic a&tion of the fmall veflels, with which thofe
parts abound.

On the contrary, from an encreafed ation of
the minute veflcls in certain parts of the body, we
explain, with the utmolt fairnefs and facility, a
variety of morbid {ymptoms, fuch, for inftance, as
that fingular heat and fluthing in the palms of the
hands, which occur fo frequently, and are fo
ftrikingly obfervable in patients labouring under
a heétic fever.

With regard to that wvicarious action of which
we formerly {poke, and by which we faid it ap-

eared probable, that the fun&ions of the lungs
and cutis lend mutual aid and affiltance to each
other; that fuch an a&tion does unequivocally
exift, we derive fome force of teftimony from thofe
phenomena in pathology, where human fubjedts,
after birth, and even after advancing to an adulg
age, having their lungs almoft torally deftroyed by
a confumption, or highly vitiated by fome other
contamination, have neverthelefs furvived fuch
melancholy misfortunes, for 2 long time, and -in
fome

o
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fome cafes have even pafled feveral years, during
the whole of which period they appeared to be
almoft entirely deprived of the ufe and advantages
of refpiration.

§ 191.

Finally, It does not appear improbable, but
that the interior furface of the alimentary canal,
may alfo, befides its other primary fun&ions, be
perpetually engaged in the performance of a phlo-
giftic procefs, not unlike that conduéted by the
Jkin and pulmonary [jftem.

This canal or tube appears, indeed, to be the
only interior part of the body, except the lungs
themfelves, to which the atmofpheric air has free
accefs ; but that the air has really free accefs to
the prime vie, or fir/t paffages, as they are called,
and that we {wallow that elaftic fluid in econ-
fiderable quantities, are-matters, much too plain,
to {tand in need of any proof.

Fuarther, That the air which we fwallow
undergoes a change very fimilar to the change
{uffered by that taken by infpiration into the
lungs, is fatisfadtorily demonftrated by the nature
of the air contained in the whole alimentary canal.

Finally,
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Finally, To all thofe concurring circumftances
we may. further add, that truly aftonithing con-
geries of {mall blood veflels, {pread in profufion
over the interior furface of the inteftines; which
is commonly believed to be equal in extent to the
external fuperficies of the whole body.

SLic 1. - XV

OF THE SENSORIUM AND NERVES.

§ 192.

WE come now to treat of another
¢lafs of the fun&ions of the human body, which
embraces what we denominated the animal func-
tions (§ 63): by means of thefe, an uninterrupted
commerce and intercourfe are kept up between
the body and the various faculties of the mind.
They belong therefore exclufively, (as indeed the
name itfelf plainly imports,) to organifed and ani-
mated bodies ; but as they pervade the whole
animal kingdom more univerfally than the vital
funétions, they appear to have an exceedingly juft
and well founded claim to the epithet, animal.

§ 193-
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- § 193,
.y | The organs which are principally fubfervient to
; - ; the exercife of thefe fun&tions are, the cerebrum,
i the cerebellum, and their appendage the medulla

Jpinalis, together with the nerves that originate

from thefe three fources. The whole of thefe

organs may, with fufficient propriety, be ar-
* : ranged under two leading clafles, namecly, the Sen-
L Jorium and Nerwves. The former of thefe em-
’ braces (if we except the nerves themfelves, and 1
| thofe parts which conftitute their more immediate |
| arigins) all the remainder of that whole fyftem, “

2 which forms, more particularly, the winculum or
# medium of conuelion, that exifls between the

: effices or fun&ions of the nerves and our nobler W
‘ part, the faculties of the mind.,

1

|

§ 194- i

On this divifion is founded that beautiful obfer- |

: vation of the illuftrious Sommering, in which he g

! alledges, that the relative magnitude which the :

; two preceding clafles of organs bear to one i

another, correfponds fo accurately with the fa-

culties of the mind, that the {fmaller and lefs bulky

the nerves of animals are, when compared to the

fize of the other organs or parts which we have ,

comprehended under the denomination of Sen- ,'
| ¥ forium, the more vigorous and alive are the fa-
& culties or their minds, In this refpe& he obferves,

that
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that man may be faid to peffefs the largeft cere-
brum or brain, if its bulk be compared to the
fmall fize of the nerves that originate and proceed
from it, but not if its weight be compared with \
the relative weight of the whole boedy.

Y 198
Befides the bony cranium or fkull, in which the
cerebrum itfelf is enclofed, it is ftill farther invefted [
with three involucra or coverings ; thefe are the jat
dura and pia matres, between which is expanded o

i the third, viz. the tunica arachnoidea.

§ 196.

The dura mater, which lines, as a periofteum, {

the cavity of the encephalon, is lengthened out t

into a variety of partitions or procefles. By its i

falciform procefs, which is the moft prominent and .% f

: remarkable, it feparates from each other, the two { fe
) hemifpheres of the brain ; while, by means of that , ' hi
procefs called the fentorium, it forms a partition i

between the cerebellum and the parts fituated above ‘ i

it, and thus, by giving fupport to the pofterior ! ”

lobes of the brain, prevents them from making an “ §

undue preflure on the fubjacent cerebellum.

Further, the dura mater, by various duplicatures
or doublings of its own membrane, forms what
are called the venous finufes, while it gives them at

4 the
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the fame time firmnefs and fupport, and prevents
them from being unduly compreficd. Through
thefe finufes the blood of the encephalon, or parts
contained within the cranium, glides back towards
the heart: this blood is faid, by phyfiologifls, to
poflefs properties peculiar to itfelf, and appears,
from a&ual calculation, to be fo confiderable in

i quantity as to amount, at leaft, to one tenth part
4 of the whole mafs of blood contained in the human
] body.

| S 197.

‘ Next to the dura marer lies the tunica arachnois
) dea, fo cailed from its extreme tendernefs and filmy

texture. It is deftitute of blood-veflils, (§
and does not, any more than the dura mat

5¢)s
¥, enter
the various fulci or furrows, and receive the dife
W ferent eminences or tidges, which mark the fur-
' face of the cerebrum, but only expands, with uni-
formity, over the whole volume of thar important

!
\
- vifcus.
t
1

§ 198. |
Very different from this is the {tate and firua-
tion of the internal involucrim or cov

ering of the
| brain, on which the

ancients beltowed the name
P | of pia mater. This membrane every where ac-
& companies the cortical part of the cercbrum fo
: clofely, that the innumerable finall blood-veflels,

YOl %, K with
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¥
i iy
I

with which it is profufely fupplied, enter, and
even perforate the cortex itfelf, with their infini-
tude of minute ramifications ; hence, when the p"a
mater is {feparated by force from the cerebrum, its
external furface prefents a fmooth and exquifitely

beautiful polifh vhile its internal {urface, on the
2

\—uul.u.

o

contrary, is confiderably villous, and refembles, not

a i'::ie, thoft delicate radicles by which the mofles
adhere to their native foil, or places of growth.

§ 199

Both the cerebrum aad cerebellum are compof-
ed of a variety of parts, different from each other
both in texture and figure, the ufes of which have
been hitherto generally unknown : thefe parts are
particularly diftinguithed by the four wentricles, as
they are called, the communication between which
has been of late traced and developed, with the
wumoft accuracy, by the illuftrious Monro: of
thefe ventricles, the two anterior and the fourth
conta'nn what are denominated the plexus choroidei,
the ufes and fun&ions of which are alfo involved,
as yet, in intricacy and doubt.

§ 200.

all parts, of both the cercbrum and cerebe

ere exift two kinds of fubftance, onc of a
cineriticus or afh-colour, which is called the corti-
;! part, although it does mot always form the

r =2 Kot i
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exterior {tratum, the other white and fhining, and
therefore called the medullary portion. Agree-
ably to the obfervations of the illuftrious Som-
mering, there is interpofed between the two fore-
going fubflances, {till a third, of a colour border-
ing on white ; this body is moft confpicuoudly ob-
fervable in the arbor vite of the cerebellum, and
in the pofterior lobes of the cerebrum.

§ 201

‘The proportion, which the cineritious fubftance
bears to the medullary, decreafes as life advances;
thus, in infants it is greater, in adults lefs. Almoft
the whole of this cineritious fubftance, is com-
pofed of an immenfe aflemblage and contexture of
the {malleft fized blood-veflels, together with veflels
of an order ftill inferior, even fo minute as to be
incapable of admitting any thing except a white
or colourlefs fluid of the moft exquifite tenuity,
(§ 79-): a fmall number of thefe veflels pafles
into the medullary portion, which appears to con-
tain in its own compofition, (befides thefe minute
veflels and a quantity of very tender cellular mem-
brane), a foft pultaceous parenchyma, in which
phyfiologifts, even when armed and aided by the
moft powerful glafles, have not yet been able to
difcover any uniform and definite texture,

K 2 § 202.

T
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§ 202.

In the cerebrum is obfervable a perpetual but
very gentle motion, bearing fuch a relation and
exaét correfpondence to the procefs of refpiration,
that while the lungs are collapfed, and their
volume diminithed in the aé of exfpiration, the
cerebrum is flightly elevated, but immediately
fubfides again, when the thorax is dilated by
means of a fubfequent a& of infpiration.

§ 203,

What has been called by phyfiologifts the me-
dulla oblongata, terminates in the medulla [pinalis,
which is contained in that flexible tube, formed
by the vertebree of the fpine or back, and is flill
clothed in the fame membranes which we have
already feen invefting the cerebrum or brain itfelf :
further, as the brain, fo likewife the {pinal marrow,
is found to confilt of two kinds of fubftance, with
this ftriking circumftantial difference, however,
that, in the latter, the cineritious or afh-coloured
{ubftance forms the internal, whilft the fhining or
medul’ary compofes the external, vart.

y 204.

From each of the foregoing fources, namely,
the cerebrum and cerebellum, together with the
medulla {pinalis, the nerves primarily derive their
origins, Thefe are {mall ropes or cords, of a

colour

B
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colour more or lefs whitith, differing likewife in
their degree of firmnefs), which are minutely
diftributed throughout almoft all the other foft
parts of the human body. This opinion of the
minute, and wniverfal, diftributicn of the nerves
through every part of the human fyftem, though
admiflible as a general rule, is, hom\u, fubje&
to certain well founded exceptions.

§ 204.

For it appears from an infinitude of experiments
made by the illuftrious Haller, and other able
obfervers, that there are feveral of the pares

Similares (or fimilar parts § 46) of our bodies, in

which, the knife, and powerfully armed eye of
the anatomift, have not been able to deteé the

fmalleft veftige of nerves, and where neither fur-
gical obfervations nor live diffe@ions, often re-
peated by the moft dextrous hand, have fucceeded
in difcovering even the faintelt phenomena of

fenﬁbility.

In an enumeration of fuch parts, as appear to
be deftitute of fenfation and nerves, we muft em-
brace, befides the naked cellular membrane, the
epidermis, the reticulum mucefum, the hairs, and
the nails.

WY | BRI R— |
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We include further, the cartilages, and bones,
with their perioftia and marrow.

To thefe muft be added, the tendons, the aponeu-
rofes, and ligaments; ‘as alfo moft of the broader
and more extenfive membranes, fuch, for example,
as the dura mater and tunica arachnoidea; the
pleura, with the mediaftine and pericardium; the
peritoneum; the cornea, &c.
jnder the fame head we arrange moft parts of
the abforbent fyltem, but more efpecially the
thoracic dué.

Finally, This catalogue of fuch parts as neither
poflefs nerves, nor are endued with fenfibility,
fhall be clofed, by the addition of the fecundines,

and umbilical cord.

§ 206.

The primary or nafcent origins of the ners 'C\,

nerging from the feaforium itfelf, have, as ye

cluded the moft zealous refearches of the fubtlc
prying eye of the anatomift :. it there-

-

.

d

ill remains a matter of controverfy and
whether the nerves on each fide of the
body derive their origins from the correfponding,
e oppofite fide of the fenforium? Cer-
o“—uzl phcnomena appear indeed to fa-
vour




vour the latter of thele opinions. It has been alfo

lately eftablithed by the illuftrious Sommering thar
of the optic nerves

a true decuflation or croflin
does atually exift.

S 207,

A certain continuation of the pia mater accom-
panies the medullary part of the nerves in their
courfe, in fuch a manner, as to form for them a
vafcular cortex, or covering, of extreme tender-
nefs. No fooner, however, do thefe cords emerge
from the cerebrum, or the {pinal marrow, than
they affume a very fingular habit and appearance,
by which they may be readily diftinguifhed from
almeft all the cther fimilar parts of the body.
This peculiarity of appearance is produced by
fmall plicae or folds, which they exhibit, running
1n angular direftions, more or lefs oblique. Thefe
folds were formerly deferibed by P. P. Molinel,
who compared them, not inconfitently with pro»
priety and fitnefs, to the ruge of the lumbricus,

ound worm, or to the {mall riugs of the afpera
aiteria,

S AAD

PAS IS
The nerves, efpecially thofe of the fingle or
unpaired orders, fuch, for inftance, as the inter-
coftal and vagantes or wandering nerves, are
every where furnifhed with ganglia, i. e. {mall

K 4 bulbs,
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bulbs, of a texture confiderably compa&, and of
a cineritious colour, fomewhat inclining to a pale
red : the fun&ions and ufes of thefe bodies in the
animal economy have not yet been fatisfa&orily
afcertained and demonftrated. We are, however,
in the mean time, moft inclined to adopt the
cpinion formerly entertained refpeéiing thefe fub-
ftances by the ingenious Zinn. That acute phy-
fiologift believed the ganglia to confift entirely of
mazy complications and intertextures of minute
nervous filaments originating from di erent fources.
In confequence of this intricate and uninveftigated
texture of thefe bodies, he conje&ured, that each
nervous filament, or thread proceeding from them,
participates, or contains in its compofition, a part |
of every filament that enters into their firu&ure, ‘

however numercus thofe filaments may be, or g
however different the fources from which they ' i
originate. 1
3 ]

§ 209. ;

Neither does there appear to exift any very a
material difference between the nature of ganglia, i

as juft deferibed, and of what are called plexus r
nervefi. 'Thele latter are alfo indebted, for their
exiftence and form, to a {imilar concurrence and
analtomofing intertexture of nerves that originate
from different fources. The compofition of fuch

nervous filaments as ramify and proceed from thefe

plesus
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plexus nervofi, appears to be alfo perfeétly analo-
gous to the compofition of thofe, that originate
from the ganglia, of which we have already
fpoken.

§ 210.

But as the nafcent origins of the nerves, {o like.
wife (with a few exceptions), the final termina-
tions of their extreme ramuli, or remote filamentary
branches, are as yet involved in the depth of ob-
fcurity. For if we except thofe few nerves that
terminate in a kind of medullary expanfion, as the

‘ optic nerve in the retina, and the foft portion of
the feventh pair, in that pulpy zone, contained be-
tween the {piral lamina of the cochlea of the ear
~If, I fay, we except thefe two nerves, the eva-
nefcent filaments of fuch of the others as enter the
vifcera, the mufcles, the fkin, &c¢. become fo mi-
nutely blended with the real parenchyma of the

parts on which they are diftribured, and gradually
aflume fuch a pulpy confiftence, that the eye of
the anatomift can no longer trace them through
sheir mazy courfes.

ST — s —
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S ECT. -XVL

OF THE FUNCTIONS OF THE NERVOQOUS SYSTEM
IN GENERAL.

§ 211.

\WE have thus feen, that of the fen-
forium, and nerves fo generally and minutely
diftributed throughout moft parts of the body, a
complete fyftem is beautifully conftituted, which,
during the continuance of life, ferves as a medium
of communication and mutual intercourfe between
thie body and the mind. ;

§ 212.

Various circumftances and phenomena combine
in rendering it probable, that the mind is indeed
attached and clofely conne&ed to the brain itfelf.
That the brain is thus honoured and dignified in
its alliance is wvery powerfully and ftrikingly
evidenced, by moft of the inftruments of fenfation
being fitnated in the very vicinity of that organ ;
by the aftonithing conformation of its various
parts, confidered with regard to their figure and
ftru@ure ; but more efpecially by the phenomena
attendant on its morbid affe&ions.

]
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| § 213,

With refpe& to that conne&ion of which we
have juft hinted, I would further obferve, that
certain phyfiologifts, wantonly fporting in the de-
lufive fields of imagination, have fuffered them-
felves to be fo far influenced by the form and
fituation of particular parts of the encephalon,
that they have confidered, and even endeavoured
to prove, {ometimes one, fometimes another of
thefe parts, to be indeed the very feat, and royal
court, (asit were) of the mind. This honorary
and {ublime privilege, of affording a facred feat
to our nebler and immortal part, {fome meta-
phyfical phyfiologilts have been {olicitous to
beftow on the pineal gland *, others on the
cerebellum, others on the corpus callofum +, and

* In favour of the Cartefian hypothefis, {ome degree of
teftimony appeared to be derived from the diffe&ions of
certain maniacs, in whom the pineal gland was found in-
vefted with calculous concretions, On more accurate ob-
fervation, however, it was di{covered, that not only in
maniacs, but allo in numerous other fubje&ts poflefling the
moft complete degree of mental fanity, this fame glandular
body was furrounded, from about the 12th year of life, by
minute fandy concretions of a pearl-like appearance.—Cl.
Sommering de lapillis vel prope vel intra glandulam pineas
lem fitis, {. de acernulo cerebri Mogunt. 1785. 8.

1 Thofe fititious prerogatives both of the cerebellum and
corpus callofum are refuted in a very maiterly manner by
Zinn
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others, again, on that part which has been deno-
minated pons Varolii.

S 201 AL

We are not by any means to fuppofe, that the
whole energy of the nervous fyftem depends on
the encephalon alone ; it is alfo derived in part
from the fpinal marrow, and even the nerves
themfelves poffefs fuch a degree of inherent or
native energy, as is fufficient of itfelf to throw the
mufcles into a {tate of convulfion. This native or
exclufive energy of the nerves, appears to be
principally fupported and preferved by that vaf-
cular cortex or covering of thofe crgans, of which
we briefly {poke on a former occafion (§ 205).
It is, however, a truth which ought not to be for-
gotten, that this inherent power of the nerves
themfelves is /gfs, and that energy, on the con-
trary, which is derived immediately from the
encephalon, greater, in man, than in other
animals, efpecially fuch as are fupplied with cold
bleod.

Y 215,
The office of the nervous fyftem appears, ina
particulzr manner, to be two-fold. Fir/Z, by means

Zinn in his “ Experim. circa corpus callofum, cerebellum,
dfram meningem, in vivis animalibus inftitut. Goetting,

Y749 4
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of this fyftem, other parts of the body, efpecially
fuch mufcles as are fubjedted to the influence of
the will, are excited to motion ; of this funétion,
however, we will treat more fully in another
place. But, fecondly, the nerves are peculiarly
fubfervient to fenfation ; whatever fenfible impref-
fions are made on the body, they, like a&ive he-
ralds, convey and announce immediately to the
{enforium, and there give rife to perception.

§ 216.

Finally, the fenforium is evidently poffefled of
the following very fingular faculty or power, viz.
that, having received fenfible impreflions through
the medium and agency of certain nerves, it is
able to re-a& again in its turn, not only on the
fame nerves, but alfo on fuch as are completely
different. In teftimony of the truth and authen-
ticity of this pofition, it will be fufficient to men-
tion the adtion of the retina, when affefted by
light, on the fenforium, and the re-a&ion of this
latter, again, in cither conftriGing or dilating the
iris.

o
It is principally from this laft fource, that we
are to derive and explain moft of the effe@ts of
the imagination, and paflions of the mind, on
the human body: of thefe effe@s we will fpeak
more
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more fully on a future occafion. To the fame
fource, alfo, muft we refer that extenfive and
diverfified confent of the nervous fyftem, which
prevails throughout almoft the whole body (§14.),
and the aftonithing power and influence of the
fame, over moft of the other fun&ions of the
animal economy.

€2k A,

That the phenomena which we have juft men-
tioned, proceed from certain properties eflential
to the nervous {yftem, is a pofition, that appears,
from obfervation and experiment, to be founded
on the moft indubitable evidence. But, to eluci-
date and explain the manner in which this fyftem
acts, in the produ&tion of fuch phenomena, is,
indeed, a difficulty of the utmoft magnitude.

S 210.

When we view the fubje& in a general light,
the various opinions, which have at different times
been advanced on this contefted point, may be all
referred to two leading claffes: one of “thefe
alleges the a&ion of the nervous fyftem, to de-

pend on a certain ofcillatory motion ; while the
other fuppofes it to be produced by the motion of
a peculiar fluid, refpe&irg the nature of which
phyfiologifts, again, hold different opinions. Thus,
while fome believe this fluid to be animal {pirits,

contained

e
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contained in, and pafling through, veflels, others
contend, that it is a certain modification of matter,
fimilar to fire, ele@ricity, or the magnetic effluvia. 1

§ 220,

Although T am difpofed to adopt neither of
the above opinions as my own, yet it is proper to
obferve, that moft of the arguments, by which the
advocates of either hypothefis have endeavoured to
invalidate the other, appear to me to be as crude ,
and inconclufive, as they ought to be fubtle, inge-
nious and forcible. This obferyation applies, as
well to the arguments made ufe of to prove the
ofcillations of the nerves, as to thofe advanced for
the purpofe of eftablithing the exiftence of a ner-
vous fluid.

N2,

If, indeed, our views of the fubjet be not erro-
neous, the two foregoing opinions may, without
impropriety, be united, and thus a third one
formed, more plaufible, at leaft, than either of
the originals, namely, that a certain nervous fluid
does aétually exift, and that this fluid is alfo capa-
ble of motion, and of being thrown into ofcillatory
vibrations, when fubjeéted to the a&ion and influ.
ence of ftimuli.

§ 222.
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§ 223

Not to mention various other evidences, which
might be obvioufly deduced, from the different
phenomena of the nervous fyftem, the fructure of
the brain itfelf, which bears a ftriking refemblance
to that of certain fecreting vifcera, appears indeed
to be highly in favour of the exiftence of a nervous
fluid. It is furely a matter too obvious to admit
of controverfy, that there is no more need of any
dire& tubes and canals, for the diftribution of
fuch a fluid through the nerves, than there is, for
the conveyance of a liquid through brown paper,
or any other filtre.

The nugatory calculations, refpeéting the afto-
nithing rapidity, with which the animal fpirits have
been fuppofed to hurry through their nervous
canals, in all parts of the fyftem, are fubje&s too
hypothetical and vifionary to merit our time, or
command our attention.

§ 223.

That an ofcillation of the nerves does indeed
exift, is a pofition, powerfully fupporsed by a great
variety of very ftriking and pointed phyficlogical
phenomena. This ofcillation muft not, however,
be {uppofed to bear any refemblance to the rude
vibrations of tenfe chords, but is fuch a fubtle,
tremulous motion, as may be readily conceived to

2 take
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take place in the tender, pulpy fubftance of the

brain. That hearing is excited by an ofciflation
of a liquid, has been reduced to fatisfadtory de-
monftration. That an ofcillatory motion fomewhat
fimilar takes place alfo, in the a& of vifion, is
(though we fhould not be willing to repofe impli-
cit confidence in the opinions of Leon. Euler) a
pofition founded, atleaft, on ftrong pro’*n‘"il?:if's.
That the a&ion of the other fenfes depends alfo
on an ofcillatory motion of a fimilar nature, is an
opinion, which was not only embraced by the
illuftrious Newton *, but has been fince ably and
fuccefsfully de cndcd in the writings of the faga-
cious Hartley. It is on the principie of the exif-
tence of fuch a motion, that this laft mentioned
aathor, has firft happily accounted for the afloci-
ation of ideas, and then, by the aid of this, pro-
ceeded to explain, with the utmoft ingenuity, moft
of the fun&ions performed by the different facul-
ties of the mind 4.

* Vide ¢jus Queltiones ad calcem optices. Qu. 23. p.
355. edit. Lond. 1719-8.

+ David Hartley’s Obfervations on man, his frame, his
duty, and his expectations. Lond. 1749, vol. ii. 8.
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OF THE TOUCIIL

SECTy XVIL

OF THE EXTERNAL SENSES IN GENERAL, BUT'F
: PARTICULARLY OF THE TOUCH.

-
D i L]

ONE office of the nerves, as we have
already had occafion to obferve, confifts in com-
municating to the fenforium, impreflions made by
external objefts. This they do through the me-
; dium of the external fenfes, which officiate as
L watchful centinels to the body, and diligent in-
ftra&tors to the mind.

Thefe, therefore, thall conftitute, at prefent, the
Jfole object of our confideration. For to arrange
among the fenfes, the ftimulus or propenfity which
animals feel to evacuate their faeces, the fenfation
of hunger to which they are fubjeted, or other
internal calls of nature of a fimilar kind, would
be, as Haller formerly obferved, an unneceflary
fpecies, of fubtility and refinement.

2238,

It ought to be remembered, that no other clafs
of fun@ions belonging to the animal economy, is
fubje@ted to fuch an aftonifhing variety in different
individoals, as that of the external fenfes, which
conftitutes
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conftitutes the fubje& of our prefent confideration,
This infinite diverfity, which exifts between thefe
fenfes in different individuals, is either natural or
acquired, .and relates to their greater or lefs acu-
men or fharpnefs, their {ubtlety, or to the manner
in which they are affected by fimilar applications
of the fame {timuli.

§ 226.

In giving an entire and complete account of
the external fenfes, it appears moft proper to
begin with the fouch, this being the one which
manifefts itfelf at the earlieft period in the human
fubje& after birth. The organ of the fenfe of
touch is expanded over the whole fuperficies of
the body, and is fo conftituted and formed as to
be affected by much the greateft number of the
properties of external obje&s.

§ 22%.

For we are not only made fenfible of certain
qualities of fubftances by means of the touch
alone, as of heat, hardnefs, weight, &c. but there
alfo exift other qualities, fuch, for inftance, as
figure, diftance, &c. of which we acquire, 2 much
more certain and accurate knowledge by the aid
of the touch, though it muft be acknowledged
that thefe qualities are at the fame time fubje& to
the cognizance of fome of the reft of our fenfes.

L2 § 228,

o e
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§ 228.

The touch is lefs liable to deception'than the
other fenfes ; and is capable of becoming, by cul-
tivation and attention, fo exquifitely perfeét and
refined, as to be able to compenfate, in a certain
degree, for any deficiency in its {ifter {fenfes, more
efpecially in that of vifion.

§ 229

The organ of this fenfe is indeed the fkin in
general, concerning the fabric and texture of
which we fpoke tormerly ; but thofe parts that
are more immediately fubfervient to the touch,
are the papillae of the corium or cutis vera; thefe
papillee exhibit various figures in different parts of
the body; they are indeed, for the moft part, ver-
rucofe, in other places they are fungous, in others
Jilamentous or thread-like, &c. under all which ap-
pearances, the extremities of the cutaneous nerves

terminate after the manner of fmall pulpy pencils.

§ 230.

But by far the moft important and diftinguifhed
inftruments of the touch are, in particular, the
hands, the fkin of which is impreffed with a great
number of {triking peculiaritics. Thus, for ex-
ample, the fkin on the palms of the hands, and on
each {ide of the joints of the fingers, is fulcated

and completely deftitute of hair, for the purpofe of
facilitating
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facilitating the folding or doubling up of thofe
parts. The extremities of the fingers, on their
internal, and of the toes, on their inferior, fur-
faces, are furrowed with flight and very elegant
grooves running in direftions more or lefs {piral:
but the former, on the exterior, and the latter on
the fuperiot, fides, of their terminations, are pro-

teéted from injury by nails.

§ 231.

Thefe fcutiform nails are poficfled only by man,
and a few other animals, (belonging to the clafs
nammalia), which are alfo furniﬁ‘.c;t with hands,
and excel in the acutenefs of their fenfe of touch.
Thefe nails appear to be defigned for the purpofe

of making a gentle refiftance to the prefiure of
the fingers when examining fubftances, and thus
aiding their adtion.

The nails, though of a horny nature, muft
neverthelefs be confidered, on the whole, as pro-
duions or continuations of the epidermis: for
immediately under them lies the reticulum muco-
fum, which in Athiopians is black ; and finally,
beneath tifis again is expanded the coriam or true
fkin, which is firmly attached to the perioftium of
the extreme phalanx of tixe fingers. Alfo thefe
cenftituent parts of the nails are ftriated in a lon-
gitudinal dire&ion. At their pofterior margins

L3 (which
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(which are diftinguithed by finall femilunar feg-
ments, of a thining or fomewhat brilliant ap-
pearance) they are fecurcly fixed in a groove
formed by a reflection of the cutis, from whence
by a daily, bur very moderate, increafe, they are
gradually protruded forward; in fuch a manner, as
to be completely renovated in every term of about
{ix months. |

tl
!

SECT. XVIIL : ‘\

OF =:MHEB {TIASTE.

1 ASTES are certain impreflions made |
W, on, and perccived by, the tongue, and alfo, in fome

: meafure, by the adjoining cutaneous parts of the os

internum (i. ¢. the infide of the mouth); thefe parts

| are, in particular, the medium palati, the fauces,

i the cheeks, and even the lips themfelves ; with

i refpe®, however, to the whole of thefe auxiliary

| parts, it is proper to obferve, that they have no

1 perception of any taftes except fuch as are acrid

| or intenfely biiter,

- §a33
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§ 233
3 )
"The principal inftrument of rafte is the tongus,
an organ capable of the utmoft agility in motion,
very pliable, and exceedingly changeable in point
' of form : it confifts of a flelhy texture, which ex-
hibits a {triking appearance, fomewhat refembling

the texture of the heart.

Y 234
It is inveflted with involucra or coverings, which
bear a fimilitude to the different flrata of the cutis
thefe are, the epithelion, which correfponds to the
cuticle, the reticulum Malpighianum, and laftly,
a papillary membrane, that differs bur little in its
#iruture from the corium or troe fkin.

65235+
The principal difference confilts in this, that
the epithelion, inftead of a fine curaneous oil, is
lubricated aad moiftened by mucus, which exfudes
from that imperceptible orifice, named after Mei-
bomius, and alfo from the reft of thar glandular
expanfion, difcovered by Morgagni : a ‘

S
3
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of difference is, the cenformation of the papille,
which are divided into the petiolated, the obtufe,
and the conizal ; of thele, the former, being very

few in number, are placed in a lunated arrange-
ment, at the root of the tongue, while the others,
being of various fizes, are crouded premifcuoudly

L 4 and
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and without order, on the back of the tongue,
but more elpecially on its edges and tip, where
the fenfe of ralte is moft acute and exquifite.

§ 236.

To thefe papillee pafs the extreme filaments of
the lingual branch of the fifth pair of nérves, by
the offices and aid of which it appears probable,
that the fenfe of tafte is proximately generated and
preferved.

Forthe ninth pair of nerves, and alfo that
branch of the eighth, which is diftributed through-
out the tongue, appear to be fubfervient to the
various motions performed by that organ in chews-
ing, fwallowing, fpecaking, &c. rather than to its
funéion as the immediate inftrument of tafte,

§ 237-
That the tongue may exercife the fenfe of tafte
in perfedion, it is neceflary for it to be kept in a

ftate of comiplete humidity ; the fubftance to be:

tafted fhould alfo be a liquid, and ought to abound
with falts in a {tate of folution : for if either the
rongue itfelf, or the fubftances applied to it be
dry, it may then indeed examine them by the
touch, which it generally, poflefles in an exquifite
degree, but cannot with ftritnefs dnd propriety
be faid to tafte them,

‘When

g
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When the tongue difcharges: the office of
tafting with moft perfe&ion and acutenefs, the
papillee, fitwated on its apex and edges, appear to
be brought into a ftate of genuine, though flight,
ereétion.

SECT. XIX.

OF SMELLING.

§ 238.

B means of the fenfe of {melling we
perceive impreflions made by the odorous effluvia
of fubftances, which being inhaled in infpiration,
come in contact with that part, in particular, of
the Schneiderian membrane, which invefts each
fide of the feptum narium, and lines the convex
{urfaces of the concha.

§ 239.

For although the whole of the internal nares,
together with the adjoining finufes, which open
into them, be lined with a humid membrane,
fimlar in appearance to the Schneiderian, it
neverthelefs appears to be diverfied in its nature
in different places.

That part of the membrane, which is firuated

near the opening of the external nares themfelves,
bearing
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bearing a ftronger refemblance to the other parts

of the real cutis, is overfpread with febaceous fol-

licles, which are completely mantled in clufters of
hair.

Bat that part which lines the feprum narium,

and conche, is of a fungous nature, and abounds
with fmall muciferous cryptae or cells.

Finally, Thofe portions = which  inveft the-

parietes of the frontal, the fphenoidal, the eth-
moidal, and the maxillary finufes, are by far the
moft tender and delicate of all, and are completely
overfpread with an" infinitude of minute blood-
veffels, which conftantly exhale from their ex-
tremities a {ubtle dew-like fluid of an aqueous
nature.

§ 240.
The principal, if not, indecd, the only ufe of
thofe finufes appears, therefore, to be, to furnith
a watery liquid, of fuch a nature, as has been juft

defcribed, which being firft conveyed into the’

three paflages or avenues of the nares, may be
from thence communicated to thofe adjacent parts,

which, we have already faid, conftitute the imme-
diate inftruments of the fenfe of {melling. By
thus {upplying, with a due degree of humidity, '
the paris which proximately form the olfaftory

organs,
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organs, thofe finufes conuibute, not a little, -to
preferve the acutenefs and perfeétion of this in-
terelting fenfe.

For the attainment of this end, fuch a wife pro-
vifion is made by the very fituation of thofe feveral
fipufes, that in whatever pofition the head be
fuffered to reft, one or other of them may ftill
difcharge and depofit a quantity of this fubtle dew,
on the immediate feat of the fenfe of {melling.

S s T

§ 241.
The fungous part of the nafal membrane, of
| which we have already fpoken, and which con-
ftitntes the proximate organ of {melling, befides,
the immen{e number of minute blood-veflels with
which it-is overfpread (and which are rendered in
a4 particular manner remarkable, by this circum-
ftance, that there are no other veflels in the whole
i body equally liable to fpontaneous hemorrhages);
i befides thefe {mall blood-veflels, I fay, this part
of the membrane is alfo furnithed with nerves,

)

@ efpecially from the firlt pair, and alfo from both
{ branches of the fifth pair: of thefe, the firft pair
41 appears to be of itfelf {olely fubfervient to the fenfe
’:G of fmelling ; while the others fupply the parts, to
:.'i | which they are diftributed, with branches for the

purpofes of common fenfation, fuch, for example,
as that which gives rife to fueezing, &c.

§ 242.
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§ 242.

The extreme filaments of this firft pair of nerves
are not, (as is the cafe in the organs of touch and
tafte), lengthened cut and rounded into papillary
elongations, but appear to deliquate, or melt down,
as it were, into the fpongy and uniform paren-
chyma of the membrane in which they terminate.

§ 243.

In new-born infants, the chamber deftined for
the immediate reception of odours is narrow, and
as yet extremely imperfeét. The finufes, of which
we have already fpoken, have at this time {carcely
made their appearance : hence, infants do not ac-
quire the fenfe of fmelling till a late period, as the
expanfion and complete formation of their internal
nares are but gradually and very flowly accom-
plithed. The larger thofe inftruments become,
and the more accurately they ate formed and
finithed, the more exquifite will be the acutenefs

and perfedion of this {enfe.

§ 244

Finally, it is a truth well worthy of being re-
membered, that there is fcarcely another external
ferife, which poflefles fuch a powerful connedtion
with, and influence over, both the fenforium itfelf,

and the internal {enfes, as that of fmelling.

There
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There is none fubje& to fuch ftriking diofyn.
crafies ; none better calculated either to produce,
B to prevent, or to remove, paroxy{ms of fainting.

h’. Neither is there any one fufceptible of more
n delicate and pleafing impreflions ; the /mell is,
. therefore, happily termed by Roufleau zbe /fenfe
‘i‘ of the imagination.

. Nor are there, laftly, any other fpecies of fen-
, fations that appear to excite fo clear and vivid a
;b | remembrance, as that which {pecific odours recal
li | to the memory.

SEQH; XX
J OF HEARING.

S 244.
SOUND, which is excited by a tremu-
lous collifion of elaftic {fubftances, and propagated

*a

gl from {onorous bodies, throngh the medium of the
m air, is at length perceived by the fenfe of hearing,
f

after having proceeded onward in the following
order: wviz. it is firft received by a fhell-formed |
cartilage denominated the external ear, over which ,
afew
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a'few ‘of the human fpecies poflefs a power of
voluntary motion:  being colleéted and concen-
trated, ‘as it were, by means of this concha or fhell,
it pafles immediately into the meatus auditorius,
which is thoroughly anointed and defended by a
very bitter and fomewhat yellowifh cerumen, or
wax-like fubftance: at the internal extremity of
this meatus auditorius it ftrikes againft the mem-
brana tympani, which is fituated in an oblique
pofition, is firmly attached to an annular groove
in the os temporis, and forms a complete partition
between this meatus auditorius, or paflfage for
found, and the middle portion of the ear.

§ 246.

Behind this membrane, the middle portion of
the ear, denominated the cawity of the tympanum,
is fo fituated as to have its fundus or bottom
pointing upwards and inwards.

It contains three fmall bones, belonging to the
organ of hearing, the external of which, called
the malleus, is conne&ed by its handle to the mein-
brane of the tympanum ; from its /pinous procefs,
which runs in a forward dire&ion, a bulb or globe
1s formed, (efpecially in an adult fubjeét), with an
annular groove furrounding its bafe; this fmall
globular head refts on the body of the incus.”

"The
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. The incus itfelf is attached to the minute knob
or head of the JStapes, by its longer procefs, which
extends nearly to the middle of the cavity of the
tympanum,

Finally, the /fapes, refting its bafis on the fenef-
tra ovalis, looks towards the wegfibulum of. the
labyrinth, into which, found, having percuffaced
againft the membrane of the tympanum, is propa-
gated by means of the conne@ions of thofe three
¢ficcula or {mall bones.

S, 247

The Euftachean tube, running from the interior
parts of the fauces, opens alfo into the cavity of
the tympanum; the inferior winding paflage of
the cochlea enters likewife into the fame cavity;
over the mouth or orifice of this paflage, called
the feneftra rotunda, a fine membrane of a peculiar
nature is expanded. Phyfiologifts have not yet
afcertained and demonftrated, in a clear and fatif-
factory manner, the ufes of either of thofe two laft

mentioned parts.
§ 248.
Laftly, in the deep and hidden recefles of the

as petrofum lies the labyrinth, or internal portisn of
the ear, which embraces again three feveral parts,

Thefe
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Thefe are the vefibulum, which is fitnated in
the middle between the other two, and into which
open, befides the feneftra ovalis, both the five
mouths of the femicircular canals that run in a
backward direétion, and alfo the {fuperior winding
paffage of the cochlea, which extends and lies
antericrly.

S 249- |

The labyrinth itfelf contains a very fubtle, lim-
pid water, which has been named after the illuf-
trious Cotunnius, and which that celebrated phy-
fiologift difcovered to be abforbed by two very
minute canals : thefe fmall canals, called by Co-
tunoius, aqueduéts, (and by Meckel diverticula),
arife, the one from the veftibulum itfelf, the other
from the inferior winding paflage of the cochlea.

§ 250.

The foft portion of the feventh pair of nerves,
together with the hard, (which afterwards pafles
through the aqueduét of Fallopius), having en-
tered the internal chamber of hearing, tran{mits
its medullary filaments through the perforated
bottom of that cavity. Thefe filaments pafs, in
part, to the veftibulum andfemicircular .canals,
but are diftributed more efpecially over the bafe
of the cochlea, where their extremities are .ar-
ranged in fuch a manner as to run between the

2 laminae |

S
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Jaminze or plates of the feptum of the cochlea,
exhibiting the appearance of a finc medullary

& zone, beautifully ornamented with plexiform ftrize
‘v ‘ or ftreaks.

' |

F | S 2¢l,

8 The ofcillatory tremor which we formerly traced
F and followed up, even to the feneftra ovalis,
' (§ 246.), is from thence propagated to the vefti-
b bulum, where, finally, through the medium of the
F‘ fubtle aqueous liquid already defcribed (§ 249.),
" it ftrikes and imprefles the auditory nerves them-
| felves, which are diftributed with infinite art and

ingenuity throughout the mazy circumvolutions
of the labyrinth.

S 2§52,

The impetus of found, {triking againft the mem-
brane, and being propagated through the cavity
| of the tympanum, is thought to be modified and
| regulated, not only by the mufcles of the malleus
and /Zapes, which appear, in their contra&ion and
relaxation to be fubje& to the influence of the
will, but alfo by the chorda tympani, which is
fituated in the middle, between the handle of the

malleus and the longer leg of the incus.

VOL. 1. M SECT.
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OF VISION.

Y 253

THOSE rolling or verfatile globes,
denominated eyes, are to be confidered as the im-
mediate inftruments of the fublime fenfe of wifion.
They are fixed as if on footftalks, by their optic
nerves (refpecting the decuffation of. which we
have already fpoken, § 205.), in fuch a manner,
that their infertions are not direétly oppofite to
the centres of the cornea and iris, but are placed
behind the imaginary axes of the eyes, in fitua.
tions fomewhat nearer to the nofe.

§ 254
Each orb is compofed of various tunics or coats,
which inclofe humours of different denfities, and
fo extremely pellucid, that the rays of light,
having entered the pupil or window in the ante-
rier {egment of the orb, can pafs through, with-

out the leaft interruption, to its bottom or oppofite
fide.

Y 255
"The external involucrum of the globe of the eye
1s called felerotica, the anterior hiatus or chaim of
: which

=
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which is clofed up by the tranfparent cornea,
which is a lamellated membrane, more or lefs
convex, and projeéts in a flight degree forward,
like a fegment of a fmaller globe protruding out

of a larger.

§ 256.

Next to the {clerotica lies the tunica choroidea,
which abounds in blood-veflels, more efpecially
in verticofe or circuitous veins: this coat is {tained
on each fide by a black pigment, which loofely
adheres to its concave furface after the manger,

and with the appearance, of mucus.

YOS 257

The choroides enclofes, finally, the retina,
which is the moft internal of the common tunics
embracing the vifual orb., This coat confifts en-
tirely of the medullary fubftance of the optic
nerve, which having perforated the {clerotica and
and choroidea, is expanded on the concave fur-
face of this laft involucrum, and there arranged
with the utmoft beauty and elegance of ftruture.

y 258.

The anterior border of the tunica choroidea
terminates in a cellular ring, which is denominated
erbiculus ciliaris, and by means of which the cho-
roides is more firmly attached to a correfponding

M2 groove
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groove or depreflion in the {clerotica,. From this
cellular girdle or attachment, two other membranes
of different kinds, (namely, the iris and- ciliary
proceffes), originate and diverge from each other,
like two expanded circles.

§ 259,

The iris (the pofterior furface of which, being
overfpread with a dark pigment, is denominated
uvea) is fuuated anteriorly, is gently convex. on
the furface next the cornea, and is furrounded on
all fides by'a humour of an aqueous nature. That
fegment of the iris,, which lies next the nofe is
narrower, while that which logks towards the
temples is poflefled of greater expanfion, Its tex-
ture confifts entirely of condenfed cellular mem-
brane, without the f{mallelt veftige of mufcular
fibres; upon the whole, it appears to be in reality
a membrane fui generis, as was formerly well
obferved by Zinn, and not by any means an ap-
pendage to the choroides. = On its anterior furface
it is differently coloured in different individuals,
and while diftended and animated with a plenitude
of life, it exhibits fomewhat of a floccofe ap-
pearance.

§ 260.

The blood-veflels of the iris run principally on
its anterior furface, and, in the feetus, are con-
‘ ' tinued
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tvinued into what is called the membrana pupillaris -
refpecting the nature and ufe of this membrane; I
have fpoken more fully in another place *. It
appears to be intended for the purpofe of pre-
{ferving the iris, (during the rapid growth of the
ball of the eye), in a {tate of expanfion, and thus
rendering it more fit for future motion.

About the feventh or eighth month of preg-
nancy, when the ball ot the eye has now acquired
a confiderable magnitude, this membrane begins
to open and give way in its centre; the elliptical
arches of its veflels are retra&ed in a very gradual
manner, and thus form, in my opinion, the fmal/
interior ring of the iris; it is, at leafl, certain, that
not a fingle trait of this ring can be difcovered in
the eyes of a feetus previoully to the above-men-
tioned period.

§ 261.

The pofterior of thofe two orbicular membranes,
of which we have already {poken, (§ 258) is
called the ciliary body or band; it runs in a back-
ward dire&ion, and therefore, in its progrefs,
diverges {till farther from the iris; by its external
border, which is grofs and firm, it is attached to
the orbiculis ciliaris (§ 258), but by its internal,

* Commentat.. fociet. fcient. Goettingens. T. VIIL.
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which is more fine and delicate, it embraces the
margin of the capfule of the lens: it is alfo fhaded
with that fame dufky pigment, of which we have
twice already fpoken.

Its anterior furface, lying oppofed to the uvea,
is fomewhat ftriated.

Its pofterior furface, refting on the vitreous
fubftance, is diftinguithed by about feventy plicz
or folds, which exhibit an extremely elegant
floccofe appearance; thefe are called ciliary pro-
ceffes, and are remarkable for a vafcular apparatus
of inexpreflible fubtlety and beauty.

§ 262.
In the eye-ball itfelf, the membranes of which
we have been hitherto defcribing, there are en-

clofed, in particular, three different humours.

‘The witreous humour occupies and fills the
pofterior, and by far, the greateft, portion of the
vifual orb. Itis diftributed, in a countlefs number
of minute drops, throughout as many minute cells
of the membrana hyaloidea, in fuch a manner, that
the whole mafs, confifting, in part, of membrane,
and in part, of lymph, exhibits the appearance of
2 peculiar, tremulous jelly.

§ 263
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263.
The anterior part of this vitreous fubftance,
kas appended to itfelf, and embraces, in the ciliary

girdle, a capfule, in which is contained the chryf-
taline lens, {urrounded on all fides by a very
{ubtle water, firft difcovered and defcribed by

Morgagni.

This lens itfelf, is alfo compofed of extremely |
. pellucid cellular membrane; it is by far more
o denfe than the vitreous {fubftance, and is furnithed

y with fo minute a quantity of genuine humour, _‘
Ay that, when*prefled between the fingers, it refembles N
| glue of the moft tenacious confiltence, but at the i
fame time of aftonithing tranfparency.

§ 264.
‘The remaining portion of the internal cavity of
; the eye, is filled up by an exceedingly limpid
; aqueous humour, and, by the expanded orbicular
;, curtain of the iris, is divided into two chambers

B e

| thefe are, the anterior, or more capacious cham-

ber, which {eparates the cornea from the iris, and
| the pofterior one, of {fmaller dimenfions, extending
| from the uvea to the corpus ciliare.

§ 263%.

Thefe moft precious and ineftimable parts of

the bedy, as Pliny, the elder, has emphatically
M 4 called
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called the eyes, are fecurely prote&ted from ex-
ternal injuries, as well by their reclufe fituations
in their orbits, as by their valviform coverings,
the palpebrea.

Between the folds of the palpebre are planted,
in immenfe profufion, the crouded febaceous fol-
licles of Meibomius; their extreme ot lower edges,
fringed with three or four phalanges of cilia or
lafhes, are kepr in an-expanded ftate by certain
cartilages called zerfs, which are alfo of further
{ervice in facilitating the motion of the palpebrae
on the eye-balls.

But (to adopt the language of the eloquent
Cicero) the parts fituated immediately above the
palbebrae, being clofely mantled in the Jupercilia
or eye-brows intercept and turn afide the fweat
flowing down in ftreamlets from the head and face,
and alfo ferve to moderate, in a certain degree,
the exceflive effulgence of light.

§ 266.

For the purpofes of lubricating the eyes, of
preferving their fplendor, and of wathing out he-~
terogeneous {ubftances, the tears are provided :
the principal {fource of this fluid is a fmall conglo-
merate gland, deeply fituated in a depreflion to-

wards the external part of the circumference of
the
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the-orbit. The excre:ory duéls belonging to this
gland are numerous, but extremely tender ; they
are fuppofed to convey, from both eyes, in the
courfe of twenty-four hours, about two ounces of
tears ; After having been excreted, the tears are
again abforbed by the punila lacrymalia, from
whence they are condadted through what are
called the cornua limacum, or fnail’s bherns, to the
lachrymal fac, and from thence finally difcharged
into the lowermoft paflage of the nares.

§ 267.

Thus much it was neceflary to premife refpeét-
ing the admirable ftru&ture of the vifual organ.
We come now to treat of the funétions of this
organ, or, in other words, to confider the doétrine-
of vifion. |

All the rays of light which fall on the convex
{urface of the cornea pafs through it; provided
their angle of incidence be lefs than that of 48
degrees. In confequence, not only of the den-
fity, but alfo the figure of the aqueous humour,
the rays are refra&ted in that medium, and turned
a little nearer to the real axis.

As many of the rays as, having paffed through
the pupil, enter the “cryftalline lens, muft necef-
farily
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farily, in this more denfe medium, be fubjelted
to a {till higher degree of refration.

But by means of the more attenuated and lefs
refradtive vitreous medium, wife provifion is made
to prevent thefe rays from uniting in a fo-al point
at too fhort a diftance: this point, beinz thus
farther removed from the convex furface of the
cornea, falls on the retina, and there exhibits, in
an inverted pofition, the images of all objets
prefented, and that in perfe& correfpondence to

the nature of furrounding and attendant circum-
fances.

§ 268.

This difference in' the denfity of the refradting
media of the eye, exhibits a very ftriking inftance
of the exquifite and inimitable workmanthip of the
divine creator. By means of this diverfity, fuch
a complete remedy is provided againft the two-
fold feparation or divergency of the rays of light,
(the one arifing from the different refrangibility
of the different coloured rays, the other from the
very figure of thelenfes), that they are all finally
collected and united in the fame focal point.

§ 269.
The celebrated problem, in which the caufe is
demanded, wherefore we fee thofe objedts ered;

the

1
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the images of which are neverthelefs exhibited in-
an inverted pofition on the retina? appears to
admit of an eafy folution, when we confider, that

w obje&s are faid to be inverted, only from the

w , relation they bear to gthers, which are exhibited

it ?; in an ere& pofition.

N

ﬂ 5 In as much then as the images, not of a few,

" but of all objeés, even of our own bodies, are

2 received by the retina in the fame relarive pofition,

- the fituations and relations of the whole of them

uf harmonize and correfpond to one another, equally Ea

' { as well, as they could poflibly have done, had ‘ i

fh their pofitions been truly eret: in confequence 4

b of this, the mind, (which does not attend to the |

e image itfelf, but to the fenfation - excited by its i ri

| impreflion), is fufficiently gnarded againft embar- |

x rafilment and miftake. ﬁ,

ol
§ 2770, «‘ |
In as much as the conditions, effentially necef- l

] fary for the purpofes of acute and diftinét vifion, 53

§ are extremely numerous and varied, the creator of |

2. man has made the wifeft provifion for thefe, by i

) endowing the part, fubfervient to this fublime |

) {enfe, with a great variety of fun&ions. |

As a certain adequate, but yet definite, quantity,
: and not £00 potent a glare, of light, is effential

ic

A
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to the exiftence of clear and perfe& vifion, a two-
fold caution is thus taken; firlt, to admit, (ac-
cording as the light is ftronger or weaker), a
greater or lefs column of rays to fall on the lens ;
and {econdly, that all fuperfluous rays which enter
the eye, and tend only to dazzle by the intenfity
of their fplendour, be abforbed and rendered
wadtive.

The former of thefe purpofes is effe¢tually ac-
complifhed by the motion of the iris ; the latter,
by means of the black pigment.

9 ‘¢7h.

The iris poflefles an aftonithing mobility, by
which it accommodates itfelf fo perfeétly to the
quantity of light a&ting on it, that when expofed
to a more intenfe glare, it is immediately expanded,
and thus diminifhes the fize of the pupil, but when
fubjetted to the adtion of a weaker light, it is
again retralted, and the pupil confequently en-
larged.

Phyfiologifts have attempted a fatisfadtory ex-
planation of this motion, in a variety of modes,
founded on different principles; by fome it has
been derived from diverfified impulfes of the blood
on the tender veflels of the moving part, while
others have figured to themfelves the exiftence of
certain

l
o
1
'
!
i
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| eertain imaginary mufcles in the /ris, and have
5 committed to them the whole of the phenomenon
in queftion, &c. But I have lately made it appear
in a feparate paper, that neither of thefe modes
of explanation is well founded, but that it is much

more agreeable to evidence, and correfpondent to
the phenomena of nature, to derive the immediate
i caufe of the motion of the iris from its wita pro-
N pria, or fpecific life. (§ 47.) The more remote
% caufe of this motion, as we obferved on a former
4 occafion (§ 256), cannot be referred to any other :
fource, than the re-a&ion of the fenforium itfelf. :

§ 272. | 4
2 The fun&ion of this dufky pigment, of which -
we have already fo repeatedly fpoken (§ 256
259, 261,) to wit, that it is deftined to ab orb
the fuperfluous rays of light, and is hence of the
utmoft importance in the bufinefs of perfet vifion,
may, befides other arguments, be fafely inferred 'ﬂ
from difleGtions of the eyes of various animals; t 9
but i1s more completely demonftrated and eftab- g 3
lithed, by the morbid conftitution of the white 1l
ZEthiopians, or Albines, as they are called, in
‘whom, from a deficiency of this pigment, the Al
| organs of vifion are painfully tender, and the im- i
pulle of light confequently too powerful to be |
borne. I}

()
[
~3
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5 273
It is further requifite, that the focus of re-
frafted rays be perfeétly formed on the retina, fo
that it may ftrike the very point of vifion, and be
neither fo far extended as to fall behind it, nor fo
much contratted as to terminate before it, in the
vitreous fubftance.

“The “latter of thefe deviations from perfe&
vifion is what takes place in thofe individuals
called myopes, in whom the lucid cornea is rather
too convex and gibbous.

But the former deviation is that under which
the prefbyte labour, as the conformation. of the
anterior parts of the eyes is direétly the reverfe,

| S 274 |

But as an eye perfeétly found is able to difcern,
with equal diftinétnefs, bodies, whether at a
greater or lefs diftance, it muft, without doubrt,
be furnithed with peculiar faculies or powers of
accommodating itfelf to the various diftances of
obje&ts. That thefe internal and accommodating
changes of the eye, are in a great meafure pro-
duced by the preflure of the rec?i muicles on the
ball which they embrace, is a pofition fo clear,
and apparently well founded, as fcarcely to admit

of a doubt. Befides other arguments which might
be

Bt B eme .
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be advanced in favour of this opinion, I am
induced to adopt it in confideration of the very
fingular ftru@ure, and extreme flexility, .of. the
Jelerotica, in the eye of the Greenland phoca, or
fea-calf. By, this peculiarity of fabrication and
I arrangement, nature has made the molt exquifite

I provifion to enable this amphibious animal to
| enjoy at all times, the advantages of vifion,
though paffing its life altcrnately, in media of yery

y
[
different denfities.

Y § 275.

' By means of thefe fame mufcles, our eyes,

‘ whillt we are awake, are perpetually agitated,

- | although with an almoft infenfible motion, and fo
diretted as to have their vifual axes arranged in
right lines with the objects viewed. For although
the whole of the retina be poflefled of fenfibility,

yet it is not in every part equally well adapted to
receive the images of objeéts.

For at the genuine axis of the eye-ball, in the
place, for example, where the optic nerve enters,
it appears, from the well-known and celebrated
experiment of Mariotte, that the human eye' is
deftitute of the power of vifion.

- But the principal focus of the retina, and that
which ought to be confidered as the leading and

4 immediate
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immediate inftrument of diftin& vifion, is fitwated
in an imaginary axis of the eye-ball, which is fup-
pofed to pafs through the centre of the cornea,
and to be thus continued through the'centre of
the whole orb. It'is not, however, (as was lately
obferved by the celebrated Keftner in his com-
ments on certain works of Boerhaave), to be
from hence underftood, that we are unable to fee
clearly and diftinétly, more than one fingle point
of an object while the eye remains perfedtly at
reft, and that we are obliged to fhift or alter its
axis in order to diftinguith any other point. The
cafe is quite otherwife, becaufe the fenfation pro-
duced by one entire obje&, is alfo itfelf, like its
original, or exciting caufe, one and entire.

§ 276.

The habit of dire&ing the axis of the eye with
difpatch and facility towards the obje& of vifion,
is finally acquired only by ufe and daily exercife.
That this is a pofition founded in truth, is demon-
ftrated not only by the example of fuch individuals
as, having been born blind, acquired afterwards
the power of vifion in adult age, but alfo by that
of tender infants, who feldom attain to this happy
facility of moving their eyes previoufly to the
third month after birth.

to

S 277-
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I
§ 277 |

- 'To the fame power of cuftom and habit, muft !
we alfo attribute the remarkable circumftance of ‘ |
‘our feeing objeéts only fingle, thouih our eyes be ;f
two in number. New-born ‘infants appear to fee |

objeéts double, and -double vifion, which fre-
quently continues fometime after certain difeafes
of the eyes, may be at length overcome and re-
; : moved by ufe and exercife.

§ 278.
The joint power of both eyes, with regard ito
the Geumen and flrength of vifion, does not,
| -according ‘to the calculation of Jurin, exceed that
‘of one-eye, more than a thirteenth part.

And, agreeably to an obfervation, long ‘fince

made by that celebrated painter Leon. da Vinci,

'| it is much beft in judging of the diftances of
objetts to make ufe of one eye only.

. S 279
f Finally, In treating of the ftrength and per-
g fection of the eye, our former illuftrious country-
man, lob. Mayer, demonftrated, by a feries of
| very elegant and ingenious experiments, that the
' angle of .vifion ought to exceed, in dimenfions, at
lealt 34 feconds of a degree. From hence he at
| the fame time illuftrated and proved the extreme
VOL. L Phgre perfeétion
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perfedtion of the human eye, becaufe this extent
of the angle of vifion may continue nearly the
fame, under any light whatever, whether that of
the meridian fun, or that of a weak lamp, fo that
though the window or pupil of the eye be greatly
contraited and diminithed, yet the clearnefs of
vifion can, from that fource, be fcarcely in any
degree affected.

§ 280.

From hence we may infer, the inconceivable
{mallnefs of the images of objeés which are thrown
and delineated on the retina, and which are never-
thelefs imprefled with fo much force, that, under
certain circumftances, veftiges of them remain a
confiderable time, even after the objeéts them-
felves have been entirely removed from the eye.

SECT.
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SECT. XXII.

OF THE INTERNAL SENSES, AND OTHER FACULTIES
OF THE MIND.

§ 281

THROUGH the medium of thofe ex-
ternal fenfes, of which we have hitherto treated,
ideas are conveyed to our nobler part, the mind;
for, agreeably to the tenor and fpirit of a well-
known theorem, nothing can enter the under-
ftanding fave by the route or avenue of the fenfes.

§ 282.

For the purpofes of receiving and preferv-
ing the ideas thus acquired, by the aid of the
fenfes, and alfo for making the beft ufe and im-
provement of the intelleGtual ftock received, va-
rious faculties of the mind contribute their united
exertions. Though thefe faculties be, (as we
have already had occafion to obferve, § 42.),
widely di'erent from the vital energies which
refide in the body, neverthelefs, by means of the
nervous {yftem, they are fo clofely couneéted with
thofe corporeal energies, that an aftonithing in-
tercourfe is thus eftablifhed and fupported between
the body and mind, (§ 211.)

N2 § 283,
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§ 283.

The firft of thofe powers, poflefling indeed,
apparently, the loweft grade, is the faculty of
perception, by means of which the mind is ren-
dered confcious of impreflions made on the dif-
ferent organs of fenfe.

196

§ 284.

This faculty is aided by another, of better rank
and higher dignity, namely, atfention, which fo
direés and detérmines the mind towards any idea
when once excited, as to rivet its thoughts to that
objeét alone.

§ 283.

For the important purpofes of preferving ideas,
which have been already perceived, of re-exciting
them, and affociating them into more lively and
pi&urefque fpecies of imagery, two other faculties,
called internal fenfes, are brought into aion:
thefe are memory and imagination, two pPOWers,
which, though nearly allied to each other, may,
notwith{tanding, be readily diftinguithed by the
following charadters : memory appears to be more

fubfervient to, and engaged in, the reception and
retention of arbitrary figns of things; whereas,
imagination, on the contrary, wakes up rather the
very images of things, beftows on them form and

colouring, and marfhals them under the view of
the
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the mind, as if the objeéts themfelves were again
adtually prefent : this faculty is more particularly
and powerfully exercifed on fuch objeéts as are
calculated to excite fenfations of pleafure or difguit.

§ 286.

Upon the whole, the facuity of chogfing and
refufing, andf (when we confider the matter a
little more minutely), even the foundation of the
whole will itelf, appear to reft and depend en-
tirely on certain agreeable and difagreeable varie-
ties of fenfation.

§ 287.

From the fame prolific fource, namely, the
imagination, are alfo to be derived the affeions
or commotions of the mind, to which we fee dif-
ferent individuals varioufly fubjeted, in confor-

mity to the countlefs diverfities of exifting tempe-
~raments (§ 59.) The very intimate and inftan-

taneous confent of thefe affedtions with certain
fun&tions of the body, appears ftrikingly evident
in an infinitude of examples; thus, for inftance,
there is fcarcely a fingle paflion of the mind, which
does not poflefs confiderable influence over the
motion of the heart, the appetite for food, and the
powers of digeftion,~not to defcend to a minute
fpecification of particular effeéts, fuch, for exam.-
ple, as the ad&ion of thame in giving rife to

N 3 blufbing,
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blufbing, the a&ion of love or hatred on the organs |
which ferve to diftinguith the fexes, the a&ion of
anger on the fecretion of bile, &c. &c.

While fpeaking of the effe&s produced in the
economy of the human body, by the commotions
of the mind, it is proper to obferve, that they
may be divided into fimulant and fedative, or
into thofe which excite, and thofe which deprefs.

Of the former defcriptioa are joy, love, hope,
anger, &c.

Of the latter, fear, forrow, noftalgia, and other |
fpecies of permanent defire or longing, terror,
envy, &c.

§ 288.

i ) Thofe faculties of the mind hitherto enume-
v rated, are obferved to exift in brutes as well as
man, though the latter undoubtedly poflefles them
in by far the higheft degrees of ftrength and per-
fection : thus, for example, in none of the interior
animals do we difcover a memory fo extenfive in

its range, and fo powerful in its tenacity ; in none

do we difcover fuch a fplendid brilliancy, and

glowing warmth of imagination; in none do we

difcover fuch an unbounded, and fometimes fatal, "

yehemence of mental puffions, &c. j
§ 289. i
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§ 2809.

The leading prerogative of the human mind,
confifts in this, that it alone poflefles the exclufive
power of reafon, by means of which it is able to
judge, to form abftract ideas, &c. and which exerts
alfo the greateft influence over moft of the other
faculties of the mind. In place of this divine
power, other animals are endowed with various
inftinéls, or blind and involuntary impul/es, which
lead them to the performance of fuch a&ions, as
are fuitable to their feveral economies and modes
of life. Of thefe inftin&ive impulfes man, on the
other hand, is furnithed with {carcely any, fave
that which prompts him to participate in venereal
gratifications. .

§ 290.
The immenfe and {triking diflerence between
animal inflinct and buman reafon, will appear
glaring as the noon-day light to him who confiders:

That inftin&®s are faculties co-eval with birth,
whereas, on the other hand, the ufe of reafon 13
acquired only by culture and education :

That inltin&s remain {tationary, and admit of
no improvement, whereas the expanfive improve-
ment and exercife of reafon, are literally free from
circamfcription :

N 4 That

ne
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That inflinés are fuited only to the deftined
mode of life, to the climate, &c. of each fpecies
of animals, and, on this account, are not adequate
to the exigencies of man, who, confined to no
climate, exclufively reftrited to no mode of life,
is deftined to be an inhabitant of the world at
large : from which boundlefs aad fplendid prero-
gative, an inconceivable diverfity of wants arife,
which fimple inftiné is too weak !—far too weak
to fupply! but which, the powers of reafon, from
refources equally diverfified as the emergencies
themfclves, are able to fatisfy, in the moft ample
and complete manner.

Laftly, another high prerogative of man, de-
pending on the powers and exercife of his reafon,
is the ufe of fpeech, of which we have briefly
fpoken on a former occafion (§ 154.) This in-
valuable privilege is the exclufive boaft of man
alone, brutes being only furnifhed with voice, or
@ power of emitting found.
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SECT. XXIIL

OF THOSE ACTIONS OF THE BODY WHICH ARE
SUBJECT TO THE POWER. QF THE WILL.

§ 29I.

THE nerves, as we have already feen,
are {o conftirured as to perform two different
funttions (§ 215), namely, /enfation and motion.
The doérine of the former we have already con-
fidered. It yet remains to add a few obfervations
on the fubje of the latter.

§ 202,

The motions in general of the feveral parts
of the human body, are ufually divided into two
clafles, one of which is excited and governed by
the power of the will, while the other is not in
any meafure fubje&t to its influence, or controul.

For examples of the latter clafs, phyfiologifts
commonly refer to the harmonious acion of the
heart, and likewife to the periftaltic motion of the
inteftines and certain other vifcera, &c.

Inftances

S e et Y
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Inftances of th= former clafs we have in the
motions of by far the greater part of the other
muicles of the L)Uuy.

Doubts are {till entertained, with refpe& to the
real nature of certain motions which take place in
the human fyftem; fuch as the motions in refpira-
tion, in fneezing, in the tenfion of the membrana
tympani, &c. Thele are by fome clafled with the
voluntary, by others with the involuntary, while
others again refer them to a third clafs, called

#iixed motions.

W hen this divificn, however, 1s confidered with
a little more fteadinefs and attention, it is eafily
perceived to be embarrafied with fuch momen-
tous difficulties, that it is fcarcely poflible to
afcertain, and murk, with definitude, the precife

limits between the clafles.

‘For, on the one hand, a few of the fun&ions
of our bodies, over which the will, unaffifted by
other powers, may be faid to poflefs no command
at all, may notwith{tanding be excited and brought

into aétion, when the imag‘.nation and paflions of

the mind a& in concert with the will.
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On the other hand there are not wanting
inftances of mufcular funftions, which, though
naturally fubje& to the immediate command of
the will, have, notwithitanding, been rendered in
a great meafure involuntary, by the plaftic power
of cuftom, (the influence and energetic agency of
which, on animal motions, are indeed of the
utmolt moment and importance.)

§ 294.

Of this latter defcription are thofe kinds of
muicular motion, which, although at other times
fubjeét to the controul of the will, yet, under
certain circumftances, take place not only without
the confcioufnefs, but even contrary to the incli-
nation of the mind.

Thus, for example, we wink contrary to our
determination, when the finger of a friend is
haftily approached towards our eye, although it
does not touch it; and in moft perfons, rhe flexion
of the little finger is ufually attended with a fyn-
chronous flexion of the ring finger, though a de-
termination had been formed to preferve the latter
entirely unbent.

Without the confcioufnefs of the mind we fre-
quently move our limbs, even when wrapt in the
moft profound {fleep.

There

T —
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There are, on the other hand, examples of
mufcles, which, although for the moft part per-
fectly obedient to the will, yet in certain cafes
refufe to obey its commands. To this head we
may refer the difficulty of deferibing, by fyn-
chronous movements, circles in contrary direétions,
with the hand and foot of the fame fide, together
with other motions of a fimilar nature, which,
although truly voluntary, and extremely eafy
when pradtifed alone, are, notwithftanding, per-
formed with the utmoft difficulty, if an attempt
be made to aflociate them with certain other
motions.

5 295.

With refpe& to thefe motions, which phyfio-
logifts fuppoiec to be perfeitly exempt from the
influence of the will, I know of nene which can
be clearly and unexceptionably referred to this
head, fave the fpafms of the uterus in the labour
of parturition.

With refpe& to the pulfation of the heart, a
very remarkable account ftands on record of a
Britith colonel, who pofleffled a power of fuf-
pending, at pleafure, the motion of both the heart
and arteries. In confirmation of the truth of this,
we have the public teftimony of Bayrard and
Cheyne, two phyficians of the higheft reputation
and
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and weracity, who were themfelves witnefles to
the aftonithing phenomenon.

That the motion of the {tomach may be volun-
tary, (as indeed the procefs of rumination in
general feems to evince), T had once an oppor-
tunity of afcertaining, to my entire fatisfa&ion, ina
ruminating human {fubje&, in whom this retrogade
or reverted motion of 'the ftomach, was under the
mofl perfect fubje&ion ‘to the command of 'the
will.

Although the'motion of the'iris be involuntary,
in ‘by far the ‘greater part of the human race, 1
have, notwithftanding, been favoured with an
account, fufliciently authenticated, of a man, who
poflefled a power of voluntary command over this
membrane, in {uch a manner, as to be able, by a
very fingular effort, to contraét the pupil of the
eye even in a weak and dull light.

There are indeed a great variety of motions,
which, though generally performed without the
influence of 'the mind, are néverthelefs voluntary
in certain ‘individuals, ‘efpecially if a high degree
of attention, and a vigorous effort of imagination
be excited. Thus, T 'have known men, who were
able at any moment, to ‘produce and exhibit on
themfelves a fpafmodic horripilation of the fkin,

and
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and alfo to renew and completely revive in
themfelves the ideas or perception of certain difa-
greeable fenfations.

§ 296.

Perhaps thofe phenomena may be fatisfacorily
explained from the re-affion of the fenforium,
which appears to be indeed as powerfully excited
by means of the imagination waking up and
exhibiting before it, the image of an adtive
{timulus, as by the fimulus itfelf, when imprefling
it by its atual prefence. There are indeed an
infinitude of phenomena of the animal economy,
which admirably correfpond to this explanation;
as the various caufes, for example, which excite
ere&ions of the male penis, &c.

5 297

With regard to voluntary motions in general,
1t may be proper finally to obferve, that they are |
among the primary and leading charaéteriftics |
which ferve to diftinguifh the animal from the
vegetable kingdomg for, as on the one hand, a |
power of «woluntary motion is never obferved to
be poflefled by any plant, fo on the other, fuch a
power conftitutes an eflential attribute of even the
moft fimple and imperfe& gencra of animals.

§ 298.
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§ 2098.

In our own fyftems, the veluntary motions fur-
nifh the moft full and ftriking evidence, of that
intimate and truly aftonifhing harmony, which
{ubfifts between the mind and the body. Of the
exiftence of this harmony every one will be con-
vinced, who confiders with attention, the amazing
celerity with which fuch diverfied motions fucceed
each other, in the fingers of an able and fkillful
performer on the violin, or in our organs of
{peech, while we are engaged in converfation.

SECT. XXIV.
OF MUSCULAR MOTION.

> 299
THE immediate organs of by far the

greater number of the motions of our bodies, are
‘the mufcles, which conftitute the principal portion
and bulk of what are called partes fimilares.

§ 300.
The mufcles are, however, diftinguithed, in 2
particular manner, from the reft of the fimilar
parts, by a two-fold chara&eriftic ; one depending

(034
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on their texture ; and the otber of a very fingular
nature, derived from their vital energy.

§ 3o1.

Their texture is flethy, compofed of a peculiar
fet of fibres, of a very pale red colour: they are
fo joined together, that every muicle confifts, in
the firft place, of fibrous cords, thefe cords again,
of fmaller bundles of fibres, which bundles, by a
ftill further progreflive divifion, may be finally
{eparared and refolved into flefhy fibres and fibrils
of inconceivable minutenefs.

§ 302.

Each mufcle is inclofed in a cellular fheath or
covering, which, pafling into the very fubftance
of the mulcle, appears to be interwoven through-
out the whole of its volume, and thus forms par-
titions, firt between the larger /lacerti, then be-
tween the {maller fafciculi or bundles, and laftly,
between the fibres and more minute fibrils' them-
felves.

§ 393
Befides this cellular expanfion, the whole tex-
ware of the mufcles is alfo interfperfed with an
infinitude of blood-veflels and nervous filaments ;
of thefe, the latter appear to deliquate into an

infcrutable pulp, and to be thus very intimately
2 blended

o g
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blended along with the mufcular fibres ; but the
Jormer are fo extenfively and minutely interwoven
among thofe very tender fibres, as to paint the
whole of the flefhy parts with that beautiful ctim-
fon dye, by which they are uniformly charaéterifed.
When thefe are thoroughly wathed, they are
again reftored to their native colour, which, as
already obferved (§ 301.), is fomewhat pale.

§ 304-

Finally, a circumitance common to moft of the
mufcles is, that they terminate in tendons—parts,
which, though likewife of -a fibrous texture, are
notwith{tanding fo extremely different, with refpe
to colour, ftructure, elafticity, &c. that their entire
difagreement from both the preceding kinds of
fibres, is very eafily afcertained and demonftrated.
Hence, therefore, we are enabled fuccefsfully to
refute the opinion of thofe phyfiologifts, who have
erroneoully fuppofed, that the tendinous, are no-
thing more than mere continuations of the mu/tu-
lar fibres. To the adoption of this opinion, they
have been inadvertently led by attending to the
following phenomenon, obfervable in the mufcles
of infants ; namely, if we compare the mufcular
parts, of thefe tender fubjeéts, with tho/e of adults,
we will find the proporiion of flefh, to that of
tendon, greater in the former than in the latter.

voL. L. Q 305
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S, 305.

The other exclufive characeriftic of mufcles,
which we have mentioned (§ 300.) is, the irrita-
!)z’]z’ijof ‘Haller. Although we endeavoured, on
a former 6ccafion, to give a general view of this
vital“energy, and to afcerrain the difference be-
tween it ‘and contractility, (§ 44.), yet it may not
be mproper, at prefent, to purfue the inquiry a
little further. |

§ 300.

This irritability, otherwife called vis mufcularis,
visidnfitas “or vis propria, is indeed common to
alrehe mufcular parts of our ‘bodies, but does not
refidein all of theniin the fame degree, fome parts
being ‘obferved to poflefs a much higher propor-
tion of it than others.

The principal feat of this energy; where it moft
plentifully abounds, is the hollow mufcles, fub-
fervient to the vital and natural fun&ions: of
thefe mufcles, the heart, as was obferved formerly
(§/119.), pofiefles the higheft degree of the cha-
racteriftic now under confideration : of this laft
mentioned organ, the internal furface, in parti-
cular, is endowed with the moft exalted degree of
life, and is by far the moft tenacious of irrita-
bility.

* Nest
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Next to the heart, in point of this prerogative,
is the inteftinal canal, more efpecially that portion
of it which conflitutes what are called the Jmall
int¢ftines: in warm-blooded animals, this part of
the tube fometimes contrads on being irritated,

even after the heart itfelf has become incapable of
motion.

Next in degree is the ftomach,—next, the uri-
nary bladder, &c.

Among the temaining mufcles of the fyftem,
irritability refides, again, in a very ftriking degree,
m thofe a&ively concerned in the fun&ion of
refpiration, as the diaphragm, the itercoftals,
and the triangularis flerni.

Next in order to tlefe are the various other
mufcles of the body.

The arteries doubtlefs poflefs irritability, though
in a.degree far inferior to what exifts in the parts
juft mentioned (§ 123.)

‘This vital energy refides alfo in the trunks of
veins cotiained in the thorax, (§ 84.)

In a degree f2ill lower, does it exift, in the other
parts of the fanguiferous veins, if, indeed, thofe
£ 2 parts
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parts can be faid to poflefs any genuine irritability
atall(§ 128.)

5 307

Haller himfelf, that illaftrious defender of the
do&trine now under confideration, appears to me
to: have, without fufficient foundation, attributed
irritability to certain parts of the body, which are
found, indeed, on experiment, to be endowed
with contractility (§ 50 {eq.), but in which I have
never.been able to difcover any indubitable tefti-
monies of genuine irritability.

Among thefe parts may be reckoned the la&teal
veins, the fmall glands, the gall-bladder, the uterus,
the dartos covering, and the male penis.

On no better foundation, in my opinion, is irri-
tability attributed, by others, to the iris, to the
external furface of the lungs, &c. in all which
parts (if, indeed, 1 be capable of judging rightly),
there exifts no more of this vital energy, than
there does in the common cellular membrane, and
parts compofed of it, fuch, for inftance, as the

common, integuments, the meninges, the pleura,
the peritoneum, the periofteum, the medullary
membrane, the tendons, the aponeurofes, &c.;
or than there does in thofe vifcera compofed of
g:nuine parenchyma, (§ 27.), fuch as the liver,

the
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the fpleen, the kidneys, the fecundines, the brain,
with the reft of the nervous fyftem, &e. all which
parts, as they are thr cugliout, completely deftitute
of mufcular fibres, fo_are they likewife deftitute of
irritability, which refides in mufcular fibres alone.

§ 308.

As we have, thus, on the one hand, feen
mufcular irritability now and then confounded
with cellular contraclility, fo on the other, certair
celebrated chara&ters have lately been defirous of
afcertaining and eftablithing an identity between
irritability and the wis nervea.

For although we can neither deny the power-
ful influence of the nerves on mufcular motion, (of

which we will fpeak a few words prefently), nor
exhibit the {malleft fibril of mufcular fleth, per-
feltly deftitate of the pulp of evanefcent nerves,
yet thefe circamitances ‘are not fufficiently mo-
mentuous to compel us to a derelition of the
opiuion, that irritability is, in its own nature, as
widely and effentially different from the wvis nervea
as it i3 from contraltility. On the ong hand,
this energy is wanting in all parts not mufcular,
altheugh they be fupplied with the utmoft profu-
fion of nerves, as the fkin, all the nervous vifcera,
&ec.y whereas, on the other, we are not able to
prcduce any poriion of true mufcnlar flefh; where

O3 the
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the genuine and obvious phenomena of irritability
do not exhibit themfclves, From a clofe and
impartial confideration of the foregoing argu-
ments, befides a great number of others which
might be advanced, it appears more confonant to
reafon and found induéion, to attribute the
fingular phenomena of irritability to the equally
fingular texture of mufcular fibres, than to refer
them to the nerves, which, in fo many other parts
of the body, are as minutely diftributed as they are
through the mufcles, and yet do not generate and
exhibit, in thofe parts, the fainteft thadow of real
irritability. I fay nothing of the weighty argu-
ments which might be drawn from the following
well-founded pofition, viz. that no fteady propor-
tional relation is obferved to exift, between the
degree of irritability in any part of the body, and
the quantity of nerves with which it is fupplied,

S .3009.

With refpet to the extreme terminations of
the nerves, which are well known to exert an
influence over the mufcles, the following appears
to be the moft rational conclufion, viz. that they may
be confidered as remote or exciting caufes of muf-
cular motion, but thould not be confounded with
| the proximate or efficient caufe, which is indeed
irritability alone, and that refiding exclufively in
* the mufcular fibres,

The
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The paflions of the mind,’ for example, a& én
the fenforium, this again re-alts on the nerves of
the heart, in fuch a2 manner, as to excite its irrita-

‘ bility, and thus produce palpitations and other
irregular motions of this organ. b '

like manner operate immediately as remote caufes
in exciting mufcular motion, which, notwith-

ftanding, depends ultimately for its"exiftence on

irritability ifelf,

§ 310,

‘This diftin@tion, of the two kinds of canfes’

which' cofictr in” the produ&ion of mufcular
motion, is indeed fully 'authorifed and fan&tioned*

by aftualléxperiments? from a variety of thefe it
appears, that certain parts of the animal fytem
have been oftentimes rendered paralytic, by cutting,
or inclofing in ligatures, the nerves leading to them,
while they have, notwithftanding, {till continued to

erain their 7rritability for a long time afterwards.

§ 311,

In what degree the blood, with which® the
mufcles are very abundantly fupplied, contributes
to their altion, is not yet clearly and farisfa&orily
afcertained.

O
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The will a&s on the fenforium, this re-a&s
again on the nerves of the arm, thefe nervesin

F b3
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It appears, however,. from an experiment of
Steno, ;that-a paralyfis of the lower extremities
may be generally produced, by pafling a ligature

round the aorta in its defcent behind the abdo-

minal cavity,

. § 212, :

Befides thefc common inherent encrgies of the
mufcles, Wthh have hitherto been the. fubjeds of
our confideration, they poffefs alfo certain {pecific
and adventitious peculiarities, arifing from varieties
i their figures, fituations, &c. by thefe peculia-
rities. they are adapted, and rendered completely

adequate, to the nice performance of their feveral
functions.

55 313

From the contemplation  of this. circum{tance,
mufcles are ufually divided into hollow and folid
the former of thefe,'a_s we have already feen, not
being in immediate fubje&tion to the command of
the will, are particularly: deftined to the perfor-
mance of the wital and natural Sfunétions, and
cannot, therefore, be further treated of.in this
place, where we are confidering what are called
voluntary mufcles, which are more elpecially fub-

fervient to that order denominated the azimal
fu,zuwm.
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Between' thefe laft-mentioned mufcles them-
felves, there occur again very ftriking diverfities.
For to fay nothing of the varieties in their relative
magnitudes, they differ extremely from each aiher
in the difpofition of their lacerti and fafcicuis, in
the dire&ion of their fibres, but more efpecizily
in the habit and proportional relation of t:-ir
flelhy and tendinous parts, and, finally in_their

courfes, their infertions, &c.

5 315.

Neverthelefs, in by far the greater part of the
Sufiform or tapering mufcles, their figures are
more or lefs oblong, fo that their flethy bellies
terminate at each end in tendinous cords. Thefe
cords, which are inert and perfedly deftitute of
irritability, being attached to, and inferted in,
bones, ferve the neceffary purpole of moving
them after the manner of levers.

§ 316.

As there are, however, a few ‘mufcles in the
body entirely deftitute of ‘tendons, fuch as the
latiffimus colli ; {o there are, in like manner, a few
not attached to bones, namely, the mufcle laft
mentioned, the cremafler mufcle, as it is generally

called, the azygos wvule, and moft of thofe which
move the ball of the eye.

OF MUSCULAR MOTION. 217
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By the co-operation and combined aid of all
thofe epergies, (as well the common, § 305, as
the:praper; § 312), with which the mnfcles are
furnifhed thefe ‘inftruments of motion are fitted
and completely qualified for the performance of
their {feveral:aéions, which may, in like manner,
be-alfo divided mto common and preper.

§ 318.
During their . common adtion, which arifes
immediately from irritability, and occurs in all
mufcles, their fleflyy - portions become fhorter,

more rigid; -and, for the moft parr, ‘unevenly and

fomewhat angular.. - It ‘alfo appears from the
celebrated experiment of Gliffon, that they fuffer

atthe fame time a flight diminution  in point of’

magnitude.

‘We -are indeed! ‘prevented from joining " Jo.
and Dan. Bernouille;. and  other mathematical

phyficians, in -an attempt to reduce the meafure’ !

of this diminution to common calculation, fir/2, by
the immenfe difference in this refpe&, which is
obfervable between the hollow and folid mufcles,
and fecondly, by the diverfity which alfo oceurs,

on the fame point, between thefe latter mufcles

themfzlves;—not to mention various other:diffi=1'+

{

culties, which obftrudt the road to fuccefs.
S 319
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§ 319.

The proper or fpecific actions of the mufeles,
(§ 317.), correfpond precifely to their fpecific
energies ;- from whence it naturally and f{ponta-
neoudly follows, that thefe adtions are marked
with fuch.aninfinitude of varieties, as to render it
literally impoflible to reduce them to any general

laws, or to arrange them under any well-defined

orders and genera,

With regard to the general principle, commonly
taught and adopted on this fubje&; viz. that every
mufcle while in acion, draws the more moveable
part,to which it is attached, towards that which is
more permanent, it ought.to be confidered, (as has
been very juftly obferved by rhefagacions Winflow)
in'a relative point of view, and is indeed fubje&
to a variety of limitations. Thus, for example,
the two parts to which a mufcle s attached, may
be rendered, each more moveable than the other,
in alternate viciflitudes, accordingly as the one or
the other is fixed and rendered ftationary, by the
joint aétion of other co-operating mufcles.

As to the ation of the flexor mafcles, it ought
to be eftimited’on contrary principles, and a dif-
ferent opinion formed refpeting it. Although
thefe: mufcles, - for«the moft.part, predominate {5
much over their antagonifts, the extenfors, that
when

OF MUSCULAR MOTION. 219




220 OF MUSCULAR MOTION.

when the body is in a ftate of perfe&t quictude
and reft, the arms, fingers, &c. are under a geatle
degree of flexion, yet thefe parts do not appear to
be drawn into this ftate and pofition by any atual
force, but rather in confequence of a volantary
relaxation of their extenfor mufcles, by means of
which, thofe mufcles, fubfervient to the flexion of
the parts, are left at liberty to a& without oppo-
fiton or refiftance.

§ 320.

To all the foregoing confiderations, it appears
proper to add, in the laft place, that each muicle
poflefles a peculiar and fpecific mechanifm, by
means of which it is adapted, in the moft complete
manner, to the performance of the various motions
of its immediate deftination.

Befides the peculiar advantages which the
mulfcles feverally derive from their determinae
figures, their a&tions are alfo promoted by a variety
of other concomitant aids, fuch, for inftance, as the
annular ligaments by which they are furrounded ;
the fat, in which a great number of them are
imbedded ; the lymphatic dew with which they
all abound ; and, what ought to have been men-
tioned in the very firft inftance, the confermation

“of the fkeleton itfelf, efpecially as far as the fame
relates to the firucture of the apophyfes, and the
~ articulation




OF MUSCULAR MOTION. o

articulation of the joints : under the fame head of
auxiliaries to the mufcles, may be alfo arranged
certain entire bones, as the patelle, and offa
fefimojdea, of fimilar ftru&tures and ufes, which
nature appears to have very wifely adapted and
deftined to facilitate the morions of particular
mufcles,
3% |
By thefe diverfified and numerous aids, has
nature made compenfation for, or at leaft very
confiderably diminithed, that inevitable lofs of
power, which neceflarily arifes from the confor-

mation 2nd fltature of the whole body. ‘The

acutenefs of the angles formed by the infertions
of 3 great many mufcles, and the vicinity of thefe
infertions to the centres of motion, may be brought
forward as incontrovertible teftimonies in favour

.of fuchia lofs of power, which would not have
.been fuftained, had the tendinous cords been in-
ferted at greater diftances from the centres of
.motion, or in fuch dire&ions, as to have formed

»

more obtufe angles.

§5% 3!

To our bodies, thus furnithed with about four

‘hundred and fifty mufcles, together with a few

orc‘xﬁoqal fupernumeraries, (arifing from fexual
and individual varieties), twa advantages of the

“utmoft magnitude and importance are very obvi-

oufly
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oully derived. Tirft, in confequence of this beati-
tiful and complicated fyftem of organs, not only
our individual members, but alfo our whole bo-
dies, are rendered capable of the moft attonifhing
agility, in point of motion; and fecondly, from
the fame fource, we derive fuch remarkable de-
grees of ftrength, as qualify us to bear, without
injury, the moft arduous fpecies of labour and
fatigue.  Thefe two momentous advantages de-
pend, indeed, in part, on a perfe& ftate of the
mufcles, to which, no lefs than to a perfe& ftate
of the bones, we arrive by degrees; as youth
advances towards maturity; but they are alfd] in
part'acquired by a frequency of ufe and exercife.
The powerful influence which thofe two latter
circumftances poffefs and exert over the-mufcles,
in ftrengthening them and rendering them capable
of the utmoft agility of motion, is ftrikingly de-
monftrated by numerous examples of rope-walkers,
of dancers, of runners, of wrefllers; of boxers,
and’'of thofe robuft barbarians, who confhmte(*
the, glory and boaft of former ages:

L T




OF SLLEP,. .,

SECT. T XXY
OF SLEEP.

§ 323

THOSE two fpecies of ‘nervous adtiony
(the hiftory of which we have now completed)
that have for their ultimate ends fenfation and
motion, are fo reduced and debilitated by:!the
diverfified exercifes of the  day, that repofe

by night becomes abfolutely. neceflary, for thé:

purpofe  of refrefhing their : declining  vigour

and energy, which /fleep alone, the image, or: /em-

blance of gelid death, is able comnletely to reftore.
g ] > i

§ 324 -

Sleep is a fundtion perfeétly periodical, which
fufpends, as it were, for a time, all intercourfc
and communication between the mind and body.
The various phenomena of this fun&ion, fome of
which fhall be immediately enumerated, appear to
declare, with no fmall force of evidence, in favour
of the exiftence of a nervous fluid,

§ 325
¥ )

Befides a variety of cther circumf{tances, we
may here enumerate as precurfors and harbingers

¢
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of fleep, a fluggithnefs and gradually increafing
dullnefs of the external fenfes, together with a
relaxation of moft of the voluntary mufcles,
efpecially fuch as are of confiderable length. To
thefe may be added a congeftion of the venous
blood in, and near, the heart, and an effort to
remove the uneafinefs thence arifing, by the aid
of yawning. TFinally, the cnly additional pre.-
curfor to be mentioned at prefent, which appears
to conftitute the very ibmus, as it were, between
the wakiny and fleeping ftates, and the immediate
tranfition of the former into the latter, is a pecu-
liar fpecies of tranfient delirium.

§ 326.

The following are ‘what conftitute the principal
phenomena of fleep, when that ftate has aGually

"occurred: the animal fun&ions are wholly fuf-

pended from a&ion, while almoft all the others are
at the fame time performed in a miore fluggith and
torpid manner; taus, in fubjeéts buried in fleep,
all other circumftances being alike, the pulfe is
flower, and the heat of the body fomewhat
diminithed ; perfpiration is alfo lefs plentiful ;
digeftion lefs powerful; and (if the occafional
difcharge of the femen mafculinam be excepted)
all the excretions are fupprefled; &c.

1 § 327.
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h% . The remote caufes which induce fleep are very
E plain and obvious. For to fay nothing of narcetic
‘ fubftances themfelves, we may confider as. yery
b energetic caufes in the produétion of this frate, all
! , wafte of the animal powers by means of preceding
: Jatigue, by waiching, &c. To thefe we may fub-
) join the influence of cuftom, together with dark-
nefs, filence, reft, &c. which appear indeed to
derive their fomniferous powers from the fame
. fource; we may alfo further add, gentle, unifcrm,
| and conftant imprefions a&ing on any of the
fenfes, fuch, for inftance, as the foft murmurings
of the rill, or the appearance of a harveft field,
, agitated and thrown into wavy undulations, by the
mild fannings of the weftern breeze, &c. Under
the fame head of remote caufes we may alfo con-
fider, full meals, and intenfe cold atting on the
body, together with a variety of other circum-
Atances, tending to derive the blood from the
_encephalon, as pediluvia, clyfters, and profufe
hemorrhages, &e.

§ 327. |
Thofe remote caufes which we have mentioned
i the latter part of the preceding paragraph, are,
of themfelves, fufficient to condué us to the proxi-
mate caufe, which appears, from the beft evidence
VQL, I P that
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that can be colle&ted on the fubjed, to confift in
a diminution of the column of blood that goes to
fupply the encephalon.

"That this is indeed the proximate caufe of {leep,
is powerfully illuftrated and confirmed, by a very
fingular and f{triking phenomenon, which I had
onge’ an opporrunity of ~obferviug in: a’ living
human fubje, whofe cafe has been already men-
tioned” onancther ‘occafions ' As often, and as
long, - as. this perfon indulged himfelf in fleep, his
brain fubfided and continued in a ftate of confi-
derable collapfe; 'bur 'during his: waking hours
throughout the day, this organ' became again
wurgid and diftended in confequence of a more
copious afflux of blood.

-:As an: additional ‘argument in fupport of the
fame caufe, we may obferve, that morbid watch-

Jfulnes, on the other hand, ufually arifes from

congeftions of blood in the region of the brain.

S 329.

The quantity of fleep neceflary, depends in a
creat meafure on varietiés in age, habit of body,
temperament, &c. The general refult, however,
of'all the exifling evidences on this {ubjedt,
appears to be, that a longer indulgence in fleep is
cither a concomitant of imbecility (as is the cafe

in
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i tender infdnrs. and fubje&s” far- advanced  in
years), or a very exuberant-fource of famity and
dullnefs.

}. 330

~We rife from fleep with renovared powers, and
our return into the living, and completely waking:
ftate, is accompanied with {ymproms and pheno-
mena very fimilar to ‘thofe which attended our
tranfition from this {tate into that of fleep: we are
attacked, for inftance, by a yawning, accom-
panied for the moft part with more or lefs of a
ftretching, we are alfo affe&ted by a certain dull-
nefs and torpidity of the fenfes, &e.

§ 331
The caufes which roufe into wakefulnefs, ap-
pear ‘to .correfpond exactly with thofe produdtive

of fleep.

I'he proximatc canfe will be the return of a
more copious column of blood into the ence-

phalon.

The temote caufes, ‘befides the power  of
cuftom, which is confeffedly very great, confift of
an.immenfe variety of {timuli, that may be divided
mto external and internal. "The external are
calculated to:excite the flumbering fenfes, while
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the “internal a&t ¢ither' immediately on the boedy
itfelf, as the diftenfion of the urinary bladder; or
imprefs the nervous fyftem through the ‘medium
of the imagination, ‘the mode in which dreams
operate. ;

81832/

Dreams are lizht {portings of the imagination,
ia which it recalls the images of things formerly
percelved, and appears to exercife and bufy itfelf
in arranging ard combining .them into the moft
fanraftical seprefentations.

I 'have never beenable to difcover the: flighteft
veltige of this faculty in new-born infants pre-
vioufly to the third month after birth,

There are alfo varicus examples of adults who
explicitly declare, that they have no knowledge
of dreams, having never been noubled by them.

Thofe vifions of the night are, for the meft
part, indeed, confufed and irregular; but ther
are, notwithftanding, fometimes marked wit’
altonithing veftiges of reafon.

truly areat in the produc’hon of drcamS' the

ftimulus of the male femen gives rife to luf
ide<:
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ideas ; the ftimulus of an exceffive plethora calls up
images of a frightful and terrifying nature, &c. We
have even received a well confirmed account of a
man, to whom, while afleep, his friends could {ug-
geft whatever vifions they pleafed, by communi-
cating to him the fubjeét and matter of the dream
in a foft and gentle tone of voice. This appears
tiowever, to belong rather to a preternatural ftate,
confifting of fomnolency and wakefulnefs, of
which that truly morbid affection of the fomnam-
bulantes, or thofe who walk in their- fleep,
conftitutes alfo another variety.

It is neceflary previoudly: to-the final conclufion
of this fubjet to obferve, that Locke and others
have thought proper to confider all dreams as
belonging to this mixed or compound ftate.

END OF THE FIRST VOLUME.
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