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T O

Sir John Hufley Delaval, Bart.

S IR,

OUR character, and what I have

the honour to know of your tafte

and favour for ufeful refearches, either

in Arts or Sciences, make me ambi-

tious of infcribing this {mall treatife to

you. I beg you will do me the ho-

nour to accept it as a teftimony of the
refpet and efteem with which

I am,
SIR,
Your moft obedient,
And moft humble fervant,
A. WILSON.






A N

ENQUIRY, &

THE great populoufnefs of this place and of its
neighbourhood, with the number of con-
fiderable towns furrounding it—the number, con-
fequently, of perfons that muft be employed in
and bred to the pradtice of medicine in this popu-
lous department—the neceflary length of appren-
ticethips here in particular, which obliges youth to
~ continue all that time in a great meafure uninformed
of the fundamental inftitutions of the practice of
medicine—the remotenefs of other places, alter a
long feven years fervitude, to which they mult
refort for the completing of their inftructions and
education, and at the fame time the difficulty and
inability that many labour under to fupport the
unavoidable expence that attends a further improve-
ment of their knowledge.— Thefe confiderations,
collated with the exiftence of a large infirmary here,
as well inftituted and fupported, and as well fur-
nithed with phyficians and furgeons, ‘who fhould be
qualified to be mafters in their profeflions, as any in
the kingdom out of London, fo ftrongly and felf-
A evi-
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evidently point out this place as a proper theatre both
for the cultivation of medical {cience among the gen-
tlemen of that profeflion themfelves, and for the efta
blifhment of fome plan for the inftruéion of youth
therein, that I have converfed with few upon
that fubje®, who have not exprefled their furprize
at that want of fpirit for improvement, that has left
all thefe circumftances fo long unattended to, and
totally neglected. | i

I have heard it alfo obferved with equal furprize, -
that in a place fo populous—fo epulent—fo open to
all kinds of correfpondences—{o well furnithed with
all means for profecuting improvements in either
arts or {ciences, and in fhort, where, of confequence,
fo many perfons of intelligence, inquifitive and de-
firous of improvement in every kind of knowledge,
might be fuppofed to be—that in fuch a place no
fociety or affociation of any kind was ever attempted
to be formed, for the advancement of knowledge,
or as a rational and ufeful entertainment for per-
-fons addidted to improvement in either the arts or
{ciences. |

Some have pleaded in excufe, the want of a
refpetable, that is, as 1 fuppofe they mean a
wealthy, patronage, to give fpirit and encourage-
ment to fuch attempts. But the apology 1 think
15 a very lame one. For as knowledge is not only
the moft valuable, but likewife the moft inde-

pendent
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pendent acquifition that human nature can attain,
and what the grearteft affluence can neither com-

mand nor convey; it is debafing it to fuppofe, that

the true fpirit of it thould, like a barometer, rife -

and fall according to the influence of wealth upon
dt,

Thefe confiderations, and the difpofition that I
know fome perfons of refpe@able abilities and edu-
cation have to countenance and promote fuch at-
tempts, have encouraged me to prefent my hearers
with the following interefting difquifition,—to fhew,
by way of incitement to fuch enquiries and dif-
cuflions, how imperfeét {till the ftate of knowledge
s upon fubjects we are apt to think moft fully elu-
cidated already, and how great room there is fill
for difcovery and improvement, wherever we turn
ourfelves—If my difcourfe fhould have the good
fortune to be adopted or rather admitted as a pre-
liminary to either of the inftitutions above-hinted
at,. I fhall account myfelf very happy, and very
much honoured. If it fhould happen otherwife,
I ftill can be no lofer ; for the refearch itfelf is not
a matter of nicety and curiofity only, but of no
{mall confequence and importance to the profeflion
of medicine. ‘

PREVIOUS to my engaging with the enquiry-
- intothe moving powers moft immediately and necefla-
A 2 ; rily
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rily concerned in the circulation of the blood, which
I propofe as the Tubjec of this difcourfe, it may be
requifite that 7 prefent fuch of my hearers, as may
be in any meafure ftrangers to the fubje&, with as’
clear and plain an idea as 1 can convey to them,
without terms of art, of the general ftrutture and
adtions of the heart. |
I need fearcely do more than tell you, thar a mufcle
is a compofition of animal fibres that have a power
of contratting and confequently of moving themfelves,
and whatever is conneéted with them ; and that the
heart is fuch a mufcle, or rather colletion of mufcles.
—The arteries are thefe vellels that carry the bleod
from the heart to all the parts of the body, dividing
conftantly off from one another, like the branches of
a tree, till they terminate in the greateft conceivable.
tenuity.—The veins which bring the humours
back again from every part of the body, begin in
the fame attenuated ftate as the arteries ended in,
and as they unite, they enlarge, till they meet in
cne great trunk or vein, which brings the blood
back to the heart.—The heart itfelf confifts of
four chambers, or rather of two pairs of chambers,
an outer and an inner one.—Each of thefe chambers
is to be confidered as a diftin& mufcle, or mufcular
bag, which has a power of contrafling itfelf fepa-
rately.-—Into the outer chamber of the right fide,
or more properly the fore fide, of the heart, the
great
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oreat vein I mentioned called the Vena Cava,
opens and pours in the blood. When that outer
chamber, commonly called the right auricle, is
full, it contradts by its mufcular force and ‘emptics
itfelf into the inner chamber, called the right
ventricle; which, when it is filled, alfo cantralts
ahd inje&s its contents into an artery called the
pulmonary artery, which by its divifions and at-
tenuations fheds the blood through the whele fub-
fiance of the lungs.

- In the fecond pair of chambers of the heart the
like procefs is ‘tranfacted: over again. = The inci-
pient and imbibing veins take in all the blood dif-
fufed through the lungs by the arteries, and
uniting their forces as rhey meet, terminate all at
lalt in one great vein, called the pulmonary vein,
which unloads itfelf into.the outer chamber of the
 fecond pair of rcoms, called the left auricle of the
heart, which, when filled, contrads and iflues its
contents into the inner chamber, called the left
ventricle of the heart, which when it is full, contraéts
alfo, and difcharges itfelf into the great artery,
called the Aorta; which branching off, and fepa-
rating into infinite fubdivifions, both in regard to
their number and tenuity, diffufe the blood in form
or in fubftance to every organ and fpot in the anis
mal fyftem.—I need only oblerve further to you,
in order to your diftinétly conceiving the adtions of

the
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the heart above ipecified, that, each chamber is
furnifhed with a complete fet of valves, which,
when the chambers contrat themfelves, exaétly
fhut and preclude any of the blood from being
forced back again by the way that it entered.

From this hiftorical account of the perpetual

- tranfattions of the heart, you muft diftinétly per-

ceive, that in the fubfequent difcourfe I do not pre-
tend to difprove it is by the ation and force of the
contrations of the heart that the blood is thrown
out of it into the arteries : But, that thefe aions
have little or no concern in {upporting the progrefs
of the blood along the finer arteries, after it is
thrown into the great one, and ftill lefs, in having
any fenfible influence on its motion thrnugh the
veins back again to the heart. '

THE circulation of the blood, as above-de-
feribed, was no fooner afcertained by the celebrated
and learned Dr Harvey, than the force and energy of
the mufcular contra&ions of the heart was firft uni-
verfally fuppofed, and then admitted and acquiefced
in almoft implicitly, as the only confiderable moving
caufe of the whole: And this, with few variations
or additions, continues to conftitute the fum of
the doftrine of the circulation, from the sera of Dr

Harvey down to the prefent time.—~The nature of
| this
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this difcourfe does not prefcribe to me the entering
into any minute fearch or detail of all that has been
fuggefted or faid upon the powers of circulation.
I fhall take notice of fuch particulars as I know, or
as occur to me, in the courfe of this difcourfe ; and
if any other author before me, that I may either
have not feen, or not attended to, has advanced
what 1 may imagine peculiar to my fentiments and
reafoning in this difquifition, I can content myfelf
with the genuine uncopied originality of my own
refleCtions, without contending for the honour of
priority with fuch perfons¥.

By the vigorous contraction of the heart, and the
clatic or mufcular rea&tion of the throbbing arte-
ries, then, together with that fpecies of lateral re-
fiftance, from the atmofphere without us, and what
~a&s as an equivalent to it within us, (without which
indeed all motion would languifh and fail) the blood
is fuppofed to be urged on to the fineft filaments
of the arteries and glands; and not only fo, but to
. be propelled into the incipient veins, which, uniting
their {treams, unite alfo their forces in bringing the
blood back to the heart again.—As a fupplement to
thefe powers, the late ingenious and learned Dr
Whytt fuggefted, with {fome reafon, the perpetual

ofcil-

* Since this difcourfe was delivered to the printer I have feen, in a

iift of foreign publications, a treatife in Italian cxprefsly upoa the
fame fubjedt, publifhed at Modena,



| (%)

ofcillations of the finer veflels, fqueezing the blood
forward in the dire@ion of its progrefs* :—and to
the afliftance of the motion of the venous ftreams of
blood, is alfo fuggefted the attraction of capillary
tubes, by which liquors are difpofed to rife in them
to certain heights, and alfo the motion of the mufcles

everywhere when they a&, prefling the veflels.
The firft {uppofition I {ball fpeak to by and by;
but that laft is fo incidental, and the progrefs of the
circulation is in fo many inftances equally perfifting
~when every mulcle is ar reft, that little weight can
be allowed to that as a neceflary and permanent

caufe. |

But notwithftanding all the auxiliary fupplements
that may have been occafionally fuggelted, as con-
{piring in {upport of the circulation, ftill the force
and momentum given the blood’s' motion by the
mufcular contrations of the heart, has been
‘eflteemed of fuch importance,” and fo fufficient for
the weight of the charge, that the moft celebrated
calcalators, fuch as Borelli, Sir I. Newton, Keil,
Jurin, Hales, Haller, &c. have engaged in the
nicelt experiments and calculations to afcertain with

precifion, the force of the mulcular contractions of
| the

* That there is a perp:tﬁal motion of the animal fibres Evtr}m:lhcrc,
while natural heat remains in the hud}r, fomewhat analogouns to the
vermicular motion of the inteflines, is pretty certain. It would feem
to be maintained principally, by the conftant elapfe, wardering, and
e 11nmptm:a of warm aétive etluvia t!.{,rjrwhﬁre, and by the pﬁrpttual
afiron of tic nerves or ultimate fibres, as after explained, ev erywhere.
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the heart,~the quantity of the blood thrown into
the arteries by each fyftole,—~the force and velocity
with which the blood is propelled into the arte-
ries, &c. : !

Indeed the fa& of the heart’s contraQions; and
the expulfion cf the blood out of its cavities thereby,
is fo certain, and the fuppofition of its power for
.accomplifhing all that is inferred from it, has the
appearance of being fo fimple, fo mechanical, and
fo natural, that it is no great wonder that the fub-
jelt has hitherto efcaped a ftri&er and more accurate
cxaminatibm - What elcapes the moft penetrating
genius’s, may fometimes be ftumbled upon by very
ordinary capacities ; which ought to be confidered
as an encouragement to every man’s induflry, lee
his genius be ever fo ordinary, - |
, Now the intention of this dilquifition, which I
have undertaken, is to prove, that the force im-
prefled upon the blood by the heart, i$ not the
power which conveys it to the extremities, makes
it penetrate every pore and filamient 6f ouvr frame,
and from thefe fubtle transfufions recolleds it, and
returns again, what does retuin of ir, to the heart.
This I fhall endeavour to do by a demonftration of
the following-propofitions: 1. The heart is not the
fountain or origin of the motion of the animal fluids.
2. The blood in pafling threugh the heart, and being
B fub-
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fubjeéted -to its impreflions acquires no quantity of
motion that it was not poflefied of before. 3. That
the arterial motion of the fluids does not depend ne-
ceflarily on the impulfes of the heart, but can be
accomplifhed independent of any fuch force. 4.
The mechanical force or momentum of the heart’s
contrations is abfolutely infifficient to propel the
blood to the extent of the arterial circulations and
fecretions. 5. There are, in fa&, other powerful
agents always fubfifting in the animal frame, which,
by a mechanical neceffity, maft a& in promoting
the progreflive moticn of the blood, more imme-
diately than the heart can do, and where the
powers of the heart cannot reach. 6. There are,
befides thefe, influences prefiding in the animal
fyltem which can be reduced to no mechanical
ftandard, but, at the fame time, without which all
the intricate mechanifm in our frame, jult and un-
erri g as it is, would not be fufficient to fupport one
revolution, may nor one moment’s progreflion of
our fluids. To thefe, by way of corollary, 1 fhall
- acd, 7. That both the primary and final intention
of the agency of the heart in the animal ceconomy,
muft be fomething very different from, and lefs ob-
vious than, the fupporting of the progreflive motion
of the blood. |

First
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FirsT ProrPosITION.

Firlt then, I fay, that the heart is neither the
original feat of the motion of the animal fluids, nor
the original caufe of their motion. Tt is felf-evi-
dent, I apprehend, that we muft look for the pri-
mary caufz and powers of the motion of our fluids
in the organs, which are conftantly employed in
taking in the ftocks of frefh fupplies, which the re-
pairs of our conftitution, and the fupport of its mo-
tions require. Here we are neceffarily referred to the
abforption of the chyle, or of aur digefted aliments.
The pulfations of the heart, or the momentum of
its contraétions, cannot reach the chyle in the firft
paflages, and drive it into the la&eal veffels; and
thefe veflels, as abforbents, having no pretence to
communication with arteries, can partake of no af~
filtance from them, in taking up the chyle, and
tranfmitting it to the blood. Now the lafteals are a
venous fyftem of veflels, and the chyle’s motion in
them is entirely venous; that is, it is a concurrent
motion, where the veflels and the ftreams that flow
in them, are always uniting and enlarging®, How

B 2 much

* Some may imagine, that the difcharge of the chyle by the
jacteal duct into the left fubclavian vein, 1s of {mall confequence in
eltimating the powers which move the fluids; but they are much
miftaken : For, as in a found habit the repairs of nourithment muft
be equal to the wafte, fo the power with which thefe repairs are

introduced into the blood muft be equal to the ciréulating powers coT

cerned in the difcharges of perfpiration, urine, and the animaliz
parts of the feces taken conjuncily.

-
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much it is the charateriftic of all venous fyftems of
yeflels to a as abforbents, we fhall proceed to
gan' der. .

- 2. In the Iymphatics, The difcovery of the
fource of the lymphatic ftreams, has been of late
t!‘.bught a matter of {o much confequence in phy-
fiology, as to have been very keenly difputed be-
tween qulﬁﬁlintﬁt anatomifts: So that we may ven+
tpre to take it upon the evidence of their experi-
ments, that the -lynr]phatics are alfo a fyftem of ab-
forbent veflels gathering up extravafated fluids, wan-
dering out of the reach of the heart and arteries,
among the interltices of the veflels. Thefe then,
ramely, the laéteals and lymphatics, are two ftreams
in the animal {yftem, that are not only perpetually
flowing, but alfo perperﬁally fupporting the motion
of the other vafeular fluids, independent of the di-
rect 1mpruﬂions of the heart.

3. The ablorption of the lymphatics appears ta
me fo inconfiderable, when compared® with that of
the proper veins everywhere in our fyftem, that, if
the lymphatics are not deftined for a particular {pe-
cies of abforption, which I am inclined to fuppofe,
T can conf der them as no more than as pr{}vlﬁﬂnal
auxiliaries to the veins in that office,

When we matuml}f confider the immenfe power
of abforption in the fkin, and not of it only, but of

every fmf ice within the body, as is every dﬂ}’ do-
e 743 cumt‘nted
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j:il_mentegl in the prq&ice of phyfic, in the app]ica_f
tions of poultices, fomentarions, embrocations, frig-
tions, fumigations, and injections of various kinds,
one would be tempted to infer, that the veins almoft
‘whoﬂy terminated in abforbents.

But there is ftill greater reafon for the prefump-
tion, if we reflect alfo what a very Iarge proportion
"~ of the animal fluids are always in an extravafated ﬂate.
If we confider that th»: immenﬁ:ly largeft proportion
of the vafcular fyftem is of that attenuated kind,
which the fineft injetions cannot reach ; and at the

fame time, if we attend that the exterior furfaces of

all thefe veflels are conftantly in as moift and fucculent
a ftate as their cavities, we will fee ftrong reafons
to fufped, that, though fome of the arteries may

pafs ifto continuous veirs, yet the grofs of them

muft be termicated in imbibing orifices, and confe-
quently that the circulation muft, in ftrié propriety,
be carried on by the medium of extravafation and
reabforption, incomparably more than by any uni-
form continuation of arteries into veins.

It is not my intention in this difcourfe to enter
minutely into an inveltigation of the phyfical caufe

of abforption ; bur in fo far as it appears of fuch im-
portance in maintaining the circulation of the blood,
I muft beftow a refleétion or two upon it. Firft,
then, 1t is generally, for explication, referred to that
power b}r which fluids are faid to afcend in capil-

lary
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fary gubes. That the power exerted in every kind
of attraltion or fuftion may be the fame with that
which caufes liquors rife in capillary tubes, I make
no doubt; but ftill, as the two motions are very
dlﬁimzlar in leading circumftances, the afcent of
liquors in capillary tubes, as illuftrated by common
experiments, is a very unfatisfaGory illaftration of
venous fu&@ion: For, in the firlt cafe, the tubes
muft be in an empty ftate when fluids rife into
them; and then, the fluids do not continue to rife
in capillary tubes, but become ftagnant at certain
heights.

In venous abforption, on the contrary, the
fluids continue afcending and penetrating into vef-
{els that are full, and likewife, they continue ad-
vancing progreflively, without ftagnating or be-
coming arrefted in their motion, at any height or
diftance from the orifices of the imbibing veflels.

Hence, fecondly, we muft infer, that though all
the veflels in the animal compofition are full from
one end to another, yet there muft be a wafte or
vacaum conftantly going on at ope extremity of .
the veflels, in order to give place and make room
for what is imbibed by the oppofite extremities of
the veflels. Liquors muft ceafe to rife in any vel-
fel or vefiels that are full without wafte. There-
fore upon this fubjed it muft, I think, be con-
cluded, that the conftant wafte and inanitions hap-

pening
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peting in the animal frame are the immediate,
though in another fenfe, the remote caufe of its
capacity for conftantly affuming frefh fupplies into
the veflels.

What that power is, or thefe powers are, which
diffipate the materials of our conftitution, I fhall
have occafion to confider more particularly by and
by ; but whatever they are, we mulft view that power
of attraftion which brings the chyle into vafcular
motion, in an infeparable connection with them.

By furveying the adtions of our frame in this
point of view, ye muft perceive, Gentlemen, that
the venous dnd drterial circulations become in-
difpenfibly tied together, and united in their reci-
procal influence upon each other’s motions, fo as
the one muft always neceffarily imply the other.

T make this obfervation here, be¢aufe it may be
~ objedted, that though a venous or confluent circula-
tion may not require the impreflions of the heart to
perpetuate it, yet an arterial or dividing circulation
neceflarily does. But I fay, that if an arterial cir-
culation can be confidered as neceflarily inftru-
mental in the produttion of a venous circulation,
which has no dependance on the impulfes of the
heart ; then the power of the heart, which in our
conftitutions lies between thefe two extremes, can~
not be fuppofed eflentially neceffarily to an arte-
rial circulation, whofe influence reaches to a circu-

lation
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lation where the heart as a mufcle is not at all con-
cerned.  Hence it is inferred a priori, that of *@vh,at-'
ever importance the modification of the circulation
at the heart may be in the conftruéion of animals,
yet the heart cannot be faid to be eflentially and
abfolutely neceflary to the circulation of our fluids;

SEcoND PRrorosIiTION:

i’he fecond propofition T have undertaken to de-
monftrate is, that the blood, in béing fubjected to
the contraltions of the ventricles of the heart, ac-
quires no quantity of motion that it was not poffeffed
of before.

The heart does not ad upon the blood as 4
pump does upon ftagnant water, putting it into
a motion and courfe that it had not beforé. This
fimile is not a corre® one; for in f2& the principal,
though leaft obferved adion of the heart, is jts
power as an exhaufter, which T fhall confider dnon :
but at prefent I allude to its pofitive force in throw-
ing the blood into the arteries. In this refped, I
fay, it is not like a pump adting on ftanding water.
In fa&, the blood was pofleffed of as miuch motion
in thé veins when it arrived at the heart, as the
heart commuhicates to it in difcharging it into the
arteries, So that the interpofition of the heart’s
agency in giving motfon to the blood, cannot be

{up-
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fuppofed abfolutely neceflary to its progrefs in the
arteries, unlefs it could be proved that the momen-
tum, with which the blood is difcharged from the
vena cava, was infufficient to preferve its courfe in
the arteries, without the additional affiftance of the
heart’s contractions. DBut it is abfurd to fuppofe
this, if it can be proved, that the momentum of the
blood in the vena cava is as great as the momentum
of the blood thrown into the aorta by the heart.

The heart tran{mits by its contractions no blood
into the arteries but what it receives from the veins ;
therefore it cannot deliver it either fafter or with
greater momentum than it receives it: Therefore,
again, the momentum of the blood in the vens is
equally fufficient, as the contractions of the ventri-
cles of the heart, to fupport the motion of the blood
in the arteries. Nay more, I fay, that the abfolure
momentum of the blood moving in the vena cava,
and confequently in all the veins, is greater than the
momentum with which it moves in the 2orta, and
confequently in all the arteries: For though the
heart can deliver no blood to the arteries, but what

it receives from the veins, yet the veins really re-
ceive as much refiftance to the freedom of the mo-

tion of the blood in them, by every contrattion
of the auricles of the heart, as the arterial blood
receives acceflion of momentum by the contractions
of the ventricles; excepting in fo far as the mufcular

C vigour
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vigour of the auricles and ventricles may diffef froni
¢ach other.

I know that appearances may be pleaded againft
me, and that it may be alledged that an artery of
the fame dimenfions bleeds with much greater fierce-
nefs than a vein does. But in the firft place, it may
be replied, that there is no making a comparative
eftimate between arteries and veins in this refped;
on account of the different thicknefs of their coats,
en account of the uncertainty of the contiguous
anaftomofes, and likewife on account of the diffe-
rent ftate of the elaftic vapour of the bloed in arte-
rics and in veins. But, all circumftances fuppofed
paraﬂcl, and allowing the fact to be true, the velo-
City with which a fluid flows out of an orifice is no
proof of its degree of velocity in its veflels, but is
rather a proof of its progreflive motion not being
proportioned in velocity to the power with which it
is urged. There is a great difference between be-
ing prefled with greater force, efpecially alternately -
in the percuoffive manner, and moving progreflively
with greater momentum. The firft I allow in the
cafe of the arterial blood, but the laft, I deny.

" THIirRD PrRorPosSITION.

Having proved under the laft propofition that the
motions of the heart add nothing to the momentum

of the circulation; that the force of the blood iffa-
ing
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ing out of the veins is as fufficient as the force of
the heart to fupport an arterial circulation, and that
the venous and arterial circulations are conneed
together, in the relation of caufe and effec, by links
that are independent on the power of the heart’s
{yftoles; I come now to prove the truth of the
fame do&rine by examples, that arterial motions of
fluids can be fupported, and are in faé conftantly
celebrated without the neceflity of the heart’s ac-
tions, or the interpofition of fuch a forcer in the
center between a venous and an arterial circulation.

Becaufe in the particular difpofition of our frame,,.
-the heart is known to occupy this ftation, and to
prefide at the orifices of the great arteries, there-
fore, by I know not what diverfion of our attention,
or deception of appearances. it has always been taken
for granted, that there was a mechanical neceflity
for the a&ion of the heart there, and that without
it the momentum of the blood in the cava could
ot have been fufficient to have diftributed and di-
vided it in the arteries, through fuch an infinite
number of ramifications, and in fuch an inconceivable
variety of direttions, produced by the angles, flexures,
and involutions of the veflels, as they divide and
decreafe.  Though perhaps all motion, itrictly
{peaking, is both imprefled and continued by pref- .
fure; yet there are certain motions, fuch as the

running of water, the afcent of vapour and the like,
C:2 that
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that having no fenfible appearance of ‘any refiftance

to their tendency, may in an improper and vulgar
fenfe be termed fpontaneous; and fuch 1 take the
motion of the fluids both in the veins and in the
arteries to be.

The firlt example I fhall adduce of this kind of
arterial motion, which is fupported without any fuch
impulfes as are analogous to the fhocks of the heart
upon the blood, is the circulation or progreflive
motion of the fap in vegetables. In them the fluids
afcend of their own accord, as we exprefs it, to the
remoteft branches, leaves, and fruit of the loftieft
trees. - '

It implies no objection to my argument to al-
ledge, that in plants the cafe is not parallel, as in
their transfufion of fluls there is no direé or regular
tranfition of arteries into veins. But what then,
till the example is conclufive for what it is adduced
to prove ; namely, that in their {yftem of circulation,
the veins or roots of the plant a& by abforption
only, and without the afliftance of any vegetable
mechanifm analogous to the functions of the heart,
transfufe their juices to the fineft and remoteft fibres
of the plant, which are its fyftem of arteries.

Again, to-come directly to the point, we have in
the particular aceconomy of the liver a document of
that very fpecies of circulation, without the inter-
veation of any pulfatory a&ion, which has been

{fup-
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fuppofed neceflary to give venous blood an arterial
direction and momentum, Though the liver is one
of the moft mafly and compa&tly formed vifcera in
the whole animal compofition,, yet the venous blood
gathered from all the internal parts of the lower
abdomen, entering it, immediately changes its con-
fluent courfe. The end of the vein entering a par.
ticular part of the liver, called by anatomifis the
portze or gates, refolves itfelf into an artery, divides
into branches, and fpreads its ramifications through
the whole fubftance of the liver, where, after fur-
nifhing the fecretion of the bile, the blood has a
fecond time its courfe reverfed into a venous one,
recolleéting it from the extremities of this fingular
artery, and bringing it back to the general conflux
of the blood in the vena cava before it reaches the
heart. In this infticution of animal circulation in
the liver, the heart can have no immediate concern
more than the kidnies, or any other particular organ
in the conftitution. Therefore we juftly conclude
that the heart occupies its {tation not as a jfine qua
non, or indifpenfable organ in the circulating of ani-
-mal fluids.

Nay more, in the regulation of the circulation
in foetufes or unborn infants, the Author of Narture
has thewed us, that at the heart itfelf, nature, the
minifter of his power, can manage the circulation
even there in a great meafure, without the heart’s

aflift-
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affiftance. For, leaft the lungs of infants, upon
their firlt coming into the world, fhould be either
fo over-grown, or fo over-charged with blood as
to refilt the impreflions of the firft breath of life
ruthing into them by infpiration, the better half
of the blood difcharged in born perfons into the
heart by the vena cava, is in unborn infants con-
veyed by a canal provided for the purpofc, ftraight
into the aorta ot great artery without being fub-
je&ed to the impreflions of the heart at all. So
that this moiety proceeds in its courfe along the
aorta, &c. without the affiftance of the heart’s
a&ion. Nor can it be fuppofed that this moiety
of blood owes its after progrefs in its arterial courfe
to the ftrokes of the heart on the other moiety
that pafles through the lungs: The heart’s power
being only fufficient for the quantity it acts upon.

As the fubje& of the feetus fuggefts it, I cannog
omit juft noticing alfo a confideration, which pro-
perly belongs to the confirmation of the firft propo-
fition, namely, the fupply of a venous circulation
by fultion, without the neceflity of fuppofing veins
to be either folely or chiefly a continuation of ar-
teries. The nature of the communication between
the unborn infant and the mother fignally demon«
ftrates, that the, fupply of ‘a venous circulation by
fuction feems pretty univerfally to be nature’s efta;
blithed or favouritg mode.
o | FoURTH



23 )

FourRTH PROPOSITION

The fourth propofition I fhall endeavour to prove
i5, that the mufcular power of the heart is not of
force fufficient to imprefs that momentum upon the
fluids as te carry them to the ultimate limits of the
circulation. I never addifted myfelf much to thefe
branchies of phyfiology, which depend upon nice
algebraical calculations, therefore I will reft my
conclufions here upon fuch general principles as will
fufficiently anfwer my purpofe. For the argu-
ment’s {ake then, I fhall, in the firft place, admit
that the mufcular force of the heart is as great as
any perfon upon calculation has fuppofed it to
amount to.

If the progrefs of thé circulation in the arteties
depended upon the mechanical force with which
the heart threw the blood into them, may it not
be afked, What then is thé reafon that no fyringe
can be invented that can be made to drive the
fubtleft and moft fearching liquor half fo far, nor
into one-tenth of the number (I take a definite for
an indefinite here) of the veffels that the heart
reaches and fills by its inje®ions? If it is replied, -
that this is owing to the different circumftances
that both folids and fluids are in, while fubjefted
to the impreflions of the heart’s power, from thefe

the dead fubject is under, when artificially injected.
I
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T grant that it not only may be fo, but that it
certainly’is fo: But then it alfo certainly follows,
that thefe circumftances, and not the heart’s force
only, are the caufe of the fuccefs of its injections
reaching the finelt and remotelt filaments and exr
cretories in the animal fyftem. |

There are powers in nature, which can infinuate
and drive moifture, both into veffels and the inter-
{tices of bodies, fo as to overcome an inconceivable
refiftance to its progrefs. By fuch means the hardeft
twifted ropes may be fhortened with fuch power as
" to move immenfe weights faftened to them; and
the roots of trees have been known to open fiflures
in very mafly rocks which refifted their growth and
diftenfion. But in fuch cafes, any power driving
fuch fluids, analogous to the contractions of the
heart in the animal fyftem, would prove of as little
effe@ almoft in the promoting of fuch motion, as
the fannings of a fly’s wings. The cafe is nearly
fimilar in regard to an infinite number of the com-
pa& filamenis and ftrainers through which the ani-
mal fluids have to make their way.

Again, if we confider the nature of the fluid, I
mean the blood, fuppofed to be fo fyringed by
mufcular force, through fuch a complicated feries
of meanders and involutions in the flendereft and
almoft invifible veflels, we fhall find it the unficreft

liquor that can be imagined to be driven In its courfe
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by main force; for it muft be a force not only fuf-
ficient to urge a permeable liquor (which yet is im-
poflible) but it muft be a force fuflicient to grind
down the vifcid glutinous tenacity of the blood, and
break down the unequal fizes of the particles of its
conftituent parts, That all this can be done by
the main force of the contraétions of the heart is {o
fimpnﬁible, and fo palpably fo, that it never could
have been thought of, but through the greateft in.
attention. _

If it fhall be alledged or pleaded, that the mo-
mentum of the heart is not fuppofed to be con-
cerned in attenuating the blood, and changing it
into the fubtlety requifite for pafling the fineft
canals and emunéories in its courfe,—1I fhall accept
of the conceflion, without making any {tri¢t enquiry,
whether many phyfiologifts, by their mode of rea-
foning and explaining themfelves, have given fuffi-
cient caufe for the imputation or not. But if it is
allowed, that it is not the momentum given to the
blood by the heart that refolves it in the courfe of
the circulation ; then it follows, that there muit be
fome other ative power in our frame, which can
change the {truture and tenacity of our fluids at
will ; and this implies, that that power which
changes the blood, when the force of the heart
cannot do it, muft alfo be the power which moves
the fluids, where they are ifo changed by it. For

i 3 where
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where they muft be changed, there they muft ha?t:
ftuck if they had not been changed.

In fhort, every confideration confpires to evince,
that the power of moving the fluids, where they
are changed or aflimilated to the nature of the
parts they arrive at, and the power that affimilates
muft be one and the fame: and what moves by that
principle muft move fpontaneoufly, that is, without
any occafion for the application or afliftance of that
power we apply the idea of downright mechanical
force to. There dogs not appear to be in our con-
ftitution any of thefe ftrainings and filtrations, that
have often been fuppofed in phyfiology. Our fluids
‘are digefted in fuch a wonderful manner, and at
the fame time the various organs are fo wonderfully
adapted to them, that whenever they arrive within
the influence of each other, the fluids inftantaneoufly
refolve, or are metamorphofed, and difpofed into a
motion conformed to the firufure of the organ.
"They move, to ufe the fimile, as iron does when it
is faid to be attraéted by the loaditone.

I beg leave to touch upon another confideration
relative te this propofition, before I difmifs it. Tt is
another miftake of inattention, and not a {mall
one in my opinion, which phyficlogical calculators
have ftumbled into in their computations. They
have always fuppofed that the heart contradts with

the utmoft mufcular force it is capable of exerting ;
than
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than which, in my opinion, there cannot be a
greater miftake. No mufcie can be either always,
or the half of always in the exertion of its utmoft
mufcular vigour and power. ‘This in a very fhort
time would overfet the whole equilibrium of our
{fyftem. The ftrength of a man’s mufcles may be
able, by way of eflay, to lift and fupport for fome
time, by their utmoft tenfion, an hundred or we fhall
fuppofe two hundred weight. But if all his life was
beftowed in fuch an exertion, it would become a
very fhort one. Reation will always be equal to
altion, and this law infallibly holds true in our
fyftem, as well as in all other cafes. Every violent
ation has a violent effe®, which muft affe& the
whole conftitution. The energy of the {malleft
mufcle exerted every moment, or every other mo-
ment, would throw all our other animal functions
out of that poife that is eflential to life. A mulcle
ading perpetually or momentarily at the utmoft
ftretch of its force, would become to the conftitu-
tion like the power of the fpring or weight in a
piece of clock work without a regulator or pendulum.

I am not ignorant that mufcles without antago-
nifts are faid to be always in a ftate of contraction,
without any of that hazard I apprehend. But no
natural involuntary contraétion is ever violent or ex-
treme. The contradtions of fuch muicles are a

ftate of eafe and not of force; it i3 a geatle play,
D2 and
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and not a violent labour; and fuch mult the aftion
of the heart be. Therefore the blood cannot re-
quire thefe violent efforts to force it into its courfe.
It muft go almoft fpontancoufly, as a ball thrown
gently down hill, or that is humoured, fo to phrafe
it, in its tendency.

In fa&, I think there is much reafon to prefume,
that all the quantity of motion the bloed actually
receives from the heart is exhaufted in the extenfion
of the vibrating arteries. The reft of its progreflive
motion we fhall, as we have hitherto done, call {pon-
taneous, until we can difcover what other powers
exifting in the fyftem, prefide over and regulate its
gourfe; which brings me to the

Firra ProroSi1TION

I propofe to confirm; that, namely, there are
other powerful agents always a&ing in the animal
frame, which by a mechanical neceffity influence
the progreflive motion of the blood, as well where
the powers of the heart can be traced, as where
they cannot poflibly reach. All arterial circulation
terminates either in evacuation, transfufion, or ac-’
cretion.  As accretion cannot be fuppofed to be
performed by the afion of the heart upon the
{luids, but by that power which difpofes fimilar fub-~
{tances to coalefce, whenever the quantity of that
tendency is greater between them, than the ten-

dency
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dency of fuch particles to feparate motion ; there is
no occafion for being more particular on this article,
We fhall therefore proteed to confider evacuation,
transfufion depending upon it. .

. The evacuations of the circulating fluids, then,
are performed either without the body, that is from
the furface of the body, to which the common air
has accefs; or within the furface of the body,
The laft, namely, the evacuations within the fur-
face of the body, are either drained off by glan-
dular fecretion, or accidental efcape of humidity
into all the interftices and exterior furfaces of every °
veflel and fibre. Thefe then 1 would have you
to confider, Gentlemen, as the leading circumftances
which not only give diretion to the motion of the
fluids, but which actively follicit thém in their courfe,
as I fhall fhew more particularly by and by.

- Let us next confider what are thefe requifites in
the fluids themfelves, which difpofe them to what I
fhall be well enough underftood in calling fe/f-
motion.. 'The firft requifite then is, that a fluid be
endowed with an evaporable degree of heat: Such
a degree as difpofes it to prefs towards a colder
place and ftate, and to fly off in vapour wherever
it can efcape or get vent. This quality the blood
is poffefled of in a very remarkable degree. It
difcovers more vapour or volatile effluvia in it, than
any liquor of the fame degree of tenacious vifcidity

that
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that we know would do, under an equal degree of
heat.

The fecond requifite is, fuch a mixture and com-
pofition of principles in the fluid as difpofes it to
that peculiar kind of inteftine motion, called fer-
mentation, by which the liquor expands itfelf, runs
into new combinations and generates new principles.
"Thus, by fermentation, fpiritaous liquors are gene-
rated out of faccharine ones, and acids are gene-
rated out of fpirituous liquors, or fuch as might
become fo: And out of animal liquors, allowed to
run into the fame kind of inteftine motion, are
generated feetid and volatile {pirits. - Now there is
a double tendency of this fermentable kind always
exifting in the blood; the vegetable part of our
chyle or concodred food is, by this inteftine procefs,
always affimilating into the animal nature, and the
animalized parts of our fluids are fo difpofed to that
fermentation which terminates in putrefaction, that
nothing could preferve them from it, but the di-
" redting of its nifus from that tendency, into a pro-
greflive motion,

The third adlive principle in liquors difpofing
them to felf-motion is, the tendency in all liquors
difpofed to ferment, to generate and extricate very
volatile elaftic effluvia of particular kinds, now com-
rponly, though perhaps improperly, called fixed

air ; and this, moft probably, is one caufe of the
re-
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remarkable abundance of elaftic vapour, which 1
obferved already was fo copious in the blood.

Whenever vents are opened to liquors ftrongly
difpofed to felf-motion, by any or all of the above
circumftances, thither its whole nifus muft be in-
tended. A familiar and ftriking inftance of this we
have in liquors put into bottles, and corked before
their fermentation is finithed. We all know with
what violence they will not only difcharge the
corks which confine them out of the bottles, but
‘throw themfelves out of them in Zet &’ Eaus.

It is one of the manifold ftrokes of infinite pene-
ration and fagacity difcovered in the regulation of
our fabric, that the innate difpofition in our fluids,
arifing from their commixture, to degenerate from
their animal ftate, fhould continue fo long to be
exadly fo far and no further exerted, as to deter=
mine our fluids by its nifus into progreflive motion ;
and that, at the fame time, this very progreflive
motion fhould prove that very critical check which
reftrains the nifus to putrefadtion in animal fluids,
from advancing any further towards 2 pernicious
change,

The firflt feries of paflages, above mentioned,
prepared for the progreflive courfe of the blood
difpofed for motion, as juft now defcribed, are
the pores of the fkin; which are of thred kinds.

The terminations of arteries, the excretories of
' thele
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thefe glands immediately under the fkin, commonly
called the febaceous glands, and the accidental, we
- may call them vents, through the interrexture and
agglutination of the veflels of the {kin, which give
paffage to fuch portions of the extravafated eflluvia
as approach thefe orifices,

Al liquors, which, from their attenuation,
warmth, and divided ftate, are evaporable, have
a tendency to fly off into a cooler and lefs
confined region, and to recede from that degree
of warmth which volatilifes them, whenever
they can. This courfe they take wherever the
air has accefs to them, as on the furface of the
body, the lungs, & Upon the fame principle,
the particles next in fucceffion to thefe that have
efcaped, take their place, and thofe immediately
behind them again occupy theirs: And fo the fame
principle has its influence backward to the very rife
and fource not of the arterial circulation only, but
to the remoteft venous abforption alfo. -

This, I apprehend, is nearly what is performed
in vegetable circulation ; and this power, in common
with vegetables, we have conftantly exertin g jtfelf in
promoting our circulation, But though we have
this power in a degree as much more adtive in us,
as our fluids are warmer and more evaporable than
theirs; yet it is far from all that is fufficient to ac-
complith all the intricafies in the motions and fecre-

tions of the animal fluids,
Though
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Though' it may be queftioned whether there s
~in the compafs of nature fuch a thing as a {tri& and
proper vacuum, yet we certainly find everywhere
fuch vacua as anfwer all the purpofes of abfolute
ones, by not only giving free aceefs to the motion
of groffer and more confiftent bodies in them, but
by really giving the motion of all fuch bodies a direc-
tion and tendency towards them. Whatever is the
mechanical caufe of this, I have no occafion to en-
quire into it juft now: It is fufficient for my pur-
pofe at prefent, that this matter may be depended
on as a faét,  Wherever then there is the fecretory
or excretory duét of a gland, there, or in the courfe
of the Liquor fecreted from that gland, there is to
be found fuch a vacunm as neceffarily influences the
courfe of the humours arriving at it: As neceffarily
it does fo, as a cupping glafs either fwells the part
or draws the blood into it, where it is applied.

Let us illuftrate this by an example where this influ-
ence is moft obvious. In each of the kidneys there isa
cavity, called the pelvis, into which all the fecretory -
veflels of thefe glands open: Of courfe, when that
cavity is empty, thither will the liquor in the fe-
creting veffels flow, and thither will all the liquors
in the veflels communicating with the fecretories
flrain their motion and tend. If thefe cavities,
called the pelves, had no vent from them, whenever
they were full, the tendency of more liquor into -

O them
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them would be at an end, and the circulation in thcj
kidney would ftop of courfe; except in fo far as the
regurgitation might be relieved by abforbent veins.
But there is 2 long canal opens into the pelvis of
each kidney, and runs from that down into the
_ bladder. By emptying the bladder there is a com-
parative vacuum made, equivalent to the fize and
quantity of the urine it contained before it was
emptied. I call it a comparative vacuum, becaufe
the room of the full bladder, when emptied, is oc-

cupied only by the elaftic effluvia contained in the

inteftines prefling the lower abdominal parts into the
vacuum made by the difcharge of the urine. So of
courfe, the bladder becomes as neceffary and effec-
tual a drain from the pelves, or cavities of the kid-
neys, as thefe are to the kidneys themfelves.

The cafe is precifely the fame, though perhaps
not fo obvioufly fo, with regard to every gland in
the body; each has its fecretory either more imme-
diately or more remotely fucked by the influence of
fome one comparative vacuum or another. 1 fay,
fucked, not becaufe of the phyfical propriety of the
term, but becaufe it emphatically expreffes- the
agency that, 1 would have you conceive, thefc va-
cua have upon the fluids contained in veflels that
they correfpond with. 3

By what means of the fame kind there is carried
on a conftant extravafation of effluvia, which be-

| dews
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~ dews and keeps plump and fucculent all the parts of
the body, exterior to the vefiels and fibres every-
where, will be beft underftood by my explaining
the important vacua, by which the venous flux of
the blood is immediately affected and preferved.

Ever fince the afcertaining of the circulation of
the blood, that is for above thefe hundred years
paft, phyficians have treated the momentum of
the heart’s contradtions throwing the blood into the
arteries, as a fubje of  the greateft attention and
importance both in phyfiology and in the practice of
medicine: But none that I know of has beftowed
that attention that is due to the effential part the
heart adts in the promoting of the venous circu-
lation, not by its impulfes, but by its depletions:
yet nothing can be more abfurd than to fuppofe the
one, or more inattentive than to neglect the other.
The fole fupport and prefervation of a venous cur-
rent of blood to the heart depends upon a vacuum
being momentarily provided where the veins fhall
unload themfelves. ,

I have thewn already in the mode of circulation
inftituted at the liver, that the impelling pulfations
of the heart are not of effential neceflity either to
its arterial or its venous circuletion. But in the
mode of circulation eftablithed at the heart, its eva-
cuations, or its alternate {tates of emptinefs become

indifpenfably neceffary to the whole fyftem of the
E 2 venous
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venous circulation. Let us only examine this poiit
with fome attention and more circumitantially.

When the veins are all full, and the auricles, or
chambers 'into which the veins empty themfelves,
are full alfo: Where is the colle@ted ftream in the
veins to go next? There is no room for more in
the auricle: What muft be done? Why, the auri-
cle contrats and empties itdelf. What is the confe-
quence? Why, a fudden vacuum, equal to what
the auricle could contain; the turgid veins rufh
their contents into the auricle to fill up the vacuum
again, and all behind moving in the venous direc-
tion advances fo much forward, with fo much force,
that the veins near the heart fuftain a pulfation
from the regurgitation of this impetuous ftream,
when the auricle thuts upon it to empty itfelf. In
(hort, the full auricle occupies a determinate quan-
tity of room in the breaft: When.it is emptied,
there is a non-refifting vacuum of fo much fpace as
was full before, and thither there is a mechanical
nifus from the remoteft filament of a vein cver the
whole body, which becomes confpicuous in the tor-
rent that rufhes every other moment from the
mouth of the vena cava jnto this vacuum,

Thus not only the continuous veins, fuch as
there may be, but every bumid interftice and extra-
vafated effluvia within the furface of the body, Is
fucked, attralled, or impelled*, call it what you

LN pleafe,



()

pleafe, as it offers into the direftion of the venous
ftreams. All this is fo mechanically neceflary and
confequential, that I cannot help repeating my fur-
prize that it has {fo long remained unafcertained.
But here I muft not omit doing juftice to the great
Haller, who feems to have conceived fome idea of
the influence of vacuums on the circulation, when
he fpecifies a wis derivationis que fanguinem a fede
majis comprefJa ad fedem laxiorem et minus refiftentem
ducit. Which power of derivation, he fays, is not
fufficiently known yet*.

SixTa PRoPOSITION,

Notwithftanding all the completenefs of mecha-
nical provifions we find eftablithed for fecuring the
circulation, yet they can be confidered as no more
than auxiliaries or acceflories, feeing the motions of
the animal fyftem could not be kept in play one
moment by them all, without the prefidency and
uninterrupted influence of a power, which I will
not fay is unmechanical, but which we cannot re-
duce either to mechanical rules or ideas. I mezn
that a&tive principle exifting every where in the
{yftem of animals, which I call /fe, I do not mean
that immaterial immortal part in us, whofe concerns
arc more clevated and permanent than the regula-

tion

* This fentence of Haller’s I cite upon the authority of another, for

I conld not difcover it in that edition of his Prima Linea I am poffeffed
pf.
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tion and fupport of a temporary material automaton.
I mean that fupreme principle of natural life, which
exifls in every point of our frame, and diffeminates
its univerfal vitality in the irradiations of fenfations,
affetions, volitions, &c. of every kind. |

The ftrufture of our brain and its nerves, obliges
us to confider this effential principle, at the fame
time that it is exifteat and in conftant adtivity every
where, as a real glandular fecretion. Therefore,
in its private office, the conftant flux of this vital
principle from the head to every point of our frame,
muft be confidered as eflential to the perpetuating of
the circulation in the head, as the fecretions of
other glands are to the maintenance of the circnla-
tion in them. Yet what is truly wonderful of this
{ecretion, and may with propriety be propofed as
a puradox, or phenomenon of the moft difficult
folution ; it is a fecretion without a wafte, or with-
out any confumption of the ftock from which it is
drawn* : And this renders the mode of the circu-
Jation in the brain different in its circumftances from

all other parts of the body, the heart, the liver, or
any

# Thus it is that ele@rics per f¢ are fuppofed to draw their elec-
trical firc from non-eledtrical bodies, and to iffue it always longitu~
dinally into whatever diretion the conductor is bent or twifted; tho™
if folicited by the approarh of any non-electric, it is ready to burll
out fide-ways at any part of the length of the conductor. This ob-
viates another difficulty in regard to the motion of the vital principle
zlong the nerves; if it is o {fubtile as to penetrate their fubftance in
all direStions, how can it hold its courfe according te their lengths,
and difcharge its influence regularly where they terminate?
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any where elfe; becaufe, as I apprehend, the blood
which goes into the brain by the arteries is all
returned undiminifhed back again by the veins: So
that we cannot have at leaft that dire& recourfe to
the influence of a vacuum there, that we have in -
folving the phxnomena of the circulation in other
glands. But at the fame time that perpetual efflux
conftantly {treaming off from the nerves, and ani-
mating every particle and fibre by its energy, muft
have a powerful influence on the circulation of the
animal fluids, through the fubftance of the brain,
both as a direftor and as a motive power. 'This I
call the private office of this fecretion.

That the nerves alfo fhed their influence univer-
fally and intimately to every part and recefs of our
fubftance, is, I think, what no one doubts; though
few have reflefted that it muft, by a neceflary ¢on-
fequence, produce ative vital effedts, both upon the
motions and difpofitions of the fluids in every part.
I undertake to afcertain this fa& by an argument,
which, if it fhould be thought new, will not, I
hope, be rejetted merely on that account, if, upon
weighing, it proves conclufive. |

Nothing can be more certain and undoubted,
than that the fenfes, paffions, and volitions have
not only a moft powerful, but in many inftances a
moft inftantaneous and moft fenfible effe® upon the
moiions of our fluids; in fome cafes, throwing im-

mediate
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mediate colour and heat into particular parts of the
body, and in others, throwing the whole frame into
a colourlefs rigour, and fpreading a languor over all
the motions of the fluids : In fome inftances, filling
the whole machinery with an inftantaneous lightnefs
and vivacity in all its motion ; in others, as fuddenly
opprefling and in a great degree choaking all the
vital powers. Now can it be fuppofed that that
vital principle, diftinét from all that we know of the
mechanical compofition of our frame, adjufted for
maintaining the complicated motions of our fluids,
could effect its motiofis fo inftantaneoufly, if it was
not always prefent, and indifpenfably acceflary to
them at all times. In fhort, it proves, that that
very principle, which is conftantly blazing in us in
living fenfations and paffions, is as inceflantly em-
ployed in promoting and regulating every living
movement of our fluids in every part. It could
not a& as it does in fuch inftances as I have hinted
at, unlefs it was ating always.

It has always appeared very {trange to me, that
many have been fo curious in eftimating all the
mechanical circumf{tances they could conjeéture to
themfelves, that might confpire in the circulation,
and in calculating their powers ; as if any fatisfaltory
{fum total of the moving powers could be afcertained
upon fuch principles. In what we call mechanical,

mechanics do all; but in a living machine they do
nothing.
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nothing. It is life immediately and dire@ly that
does all; and mechanifm is ne more than a fubordi-
nate arrangement, feconding its operation, and a
channel for life to move in. What in phyfics are
called the powers or laws of nature, are not more
fundamentally effential to mechanics, than what I -
call /ife is to them- in the animal fyftem. In the
human frame, life occupies the known properties
and tendencies of matter by means of mechanics;
but no mechanics can be conceived by the human
capacity which can“perform what the living princi-
ple does.  Yet phyfiologifts often reafon and difcufs
their fubje&, as if life was the cffe¢t of mechanics,
inftead of confidering them as only the tra& in

which life moves, and the foot-ftool of its powers.
The exertion and powers of the nervous {yftem,
alting uninterruptedly, and diffufing their - virtue
conftantly in the fame directions with thefe in which
the animal fluids move, muft efficacioufly promote
their progrefs. Befides that animated vital charaéter
which the effluxes of that fyltem fuperadd to the
warmth and chemical commixture of the animal
principles, in every folid and in every fluid particle
of our frame, it inftantly inverts, changes the ar-
rangement, and difpofes the habit of each moving
particle, fo as to become entirely metamorphofed,
and invefted with the particular character of the
F . par-
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particular part where it either flows, is {ecreted, or
accrefles.

If we advert that life is but another name for
felf-ativity, and confequently that the very eflence
of life lies in that a&ivity, it is impoflible but that
the fluids in which that life refides, as much as in
the folids, muft enjoy adtivity as a principle of their
conftitution, and not yield to motion by mechanical
impulfes only, like inert paffive mafles. So active
is this principle in us, that we cannot call our fenfa-
tions or perceptions themfelves more vivid than it
is in every part. Indeed our fenfations themfelves
are not any thing elfe than copies tranfmitted to
our faculty of perception, of the inftantaneous adti-
vity of this principle refiding in the folids and fluids
which compofe every organ of fenfe, in receivings
and varioufly modulating itfelf to every impreflion
that the ‘courfe of nature without us can poffibly
make upon thefe organs.

- But to drop the abftracted difcuflions that this
branch of phyfiology fuggefts, and to be brief. It
is this prmc:ipie of life, that gives that facility and
momentum to the univerfal circulation of the aninial
fluids, which deferves the name -of fpontaniety;
without which, all the injeftings and mechanical
contrivances in nature could not open the recefles
of the vafcular {yftem, and render them pervious to

the moft fearching and penetrating fluids. It is
this
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this inherent, or rather conftantly influent principle,
that renders all, both folids and fluids, fo active,
fo vigorous, fo confiftent ; and at the fame time fo
Placid, fo obedient, and fo permable, infinitely be-
yond the reach of merely mechanical impreffions.
In fhort, it is this, and not the diameters of veflels,
the angles at which they divide, their clongations,
flexures, or involutions, that renders all fo lubri-
cious, fo various; and yet upon every change and
fecretion, fo chara&eriftic, and fo confiftent. This
work is not performed by the ftubborn, robuft
agency of grinding, or dividing, by feparations and
percolations, {trainings and fqueezings of refradory
combinations and commixtures of heterogeneous
fluids: But every moving ative particle of the
fluids is prefently, and without one protra&ing re-
nifus, tranfmuted into the nature and habit which
the organ it arrives at difpofes it to affume. This
living temper and warmth ofcillates in every folid
fibre, and fans the fire of nature in every fluid par-
ticle that approaches them: While thefe again re-
turn the quickening vibration to every folid, and
diffufe it reciprocally among themfelves.

SEVENTH PROPOSITION,

From what I have, T hope, proved, it necefla-
tily follows, that both the primary and the final
F 2 inten-
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initention of the pulfation of the heart in the animal
ceconomy, muft tend to fome purpofes diftinét from
the neceflary fupport of the progreflive motion of
the fluids. I fhall beftow a few reflections on. ‘what
fome of thefe purpofes may be.

" Firft, then, it muft be attended to, that thf: altcr-
nate pulfations of the heart neceflarily imply 2 cor-
refpondent alternation of the effluxes, or powers of
the nervous fyftem, and of their origin the brain;
at leat in fo far as their powers xmmedmte!y refpect
the action of the heart,

Phyfiologifts generally fuppofe that the chambers '
of the heart, namely, the auricles and ventricles of
the heart, are ina paralytic ftate during the time of
their diaftoles, or during the time they are filling
apain with blood, after they have emptied them-
felves by their fyftoles or contractions. It is alfo
now {uppofed by fome ingenious phyfiologifts, that
the heart is conftantly rouzed out of this paralytic
ftate, by the irritation of the blood that fills thefe
cavities from time to time.  But this theory wholly
refts upon the fuppofition, that the relaxed ftate of
thefe mufcles is owing to fome peculiarity in their
ftru@ture, by which they cannot preferve their muf-
cular contra@ion above an inftant at a time, and
that they cannot recover it but by the reiterated
action of a {timinlus upon them.

Now



(( 4. )

Now all this is fo contrary to th¢ nature and
tendency of mufcular fibres, and all that we know
of them in other cafes, that the fuppofition ought
not to be admitted upon lefs than a demonftration,
that it cannot be explained upon other principles
more agreeable to the animal ceconomy. We have
inftances of the natural contraltile power of mufcu-~
Jar fibres being relaxed by irritation, as happens to
both the fphinéters of the principal excretories in ;
the body when they are follicited to a difcharge:
Bur 1 do not remember one inftance of mufcular
fibres whofe natural contra@tion depends on irrita-
tion, €XCepring the circular fibres of the iris. No
found mufcle can be in a relaxed paralytic ftate, ex-
cept from a defect of the influence of the nerves
which communicate with it upon it. Hence it fol-
Jows, that the intermiflions of mufcular adtion in
the heart, muft proceed from an intermiflion in the
a&ion of the brain and nerves upon it, There muft
be eftablithed intermiffions there of the effluxes
from thefe organs of life upon the heart, which de-
termine its alternate flates of action and inaction.

Therefore before phyfiologifts take upon them to
determine the ufe of the contra&tions and relaxa-
tions of the heart, it becomes a neceflary previous
enquiry, to difcover what may be the ufe of thele
sntermiflions in the vital organs where they origi-
pate ; becaufe poflibly the importance of thefe al-

ters
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ternations there may be greater than in the heart,
where they appear more fenfibly, though only as
an effe®. 1 cannot propofe here to enter more
minutely into this difquifition: I fhall therefore
difmifs it with this refleCtion. Seging rea&ion muft
always be equal to ation, and as no effeét can be
greater than its caufe, therefore the alternate efforts
of the brain on the nerves that agitate the heart,
muft have as great an effect on the brain itfelf and
its effluxes, as it has fecondarily on the heart itfelf
and the fluids whofe courfe it regulates.

Secondly, there is good reafon and ground to
fuppofe, that the concuflions of the heart have
alfo a dire&t effe®t forward, upon the {yftem of
the folids in which the fluids agitated by the heart
move. I do not mean merely that paffive expanfion
and pulfation which it caufes in the arteries, though
I include it; but that every fhock of the heart
excites a reciprocal orgafmus, or ative tenfion,
through the whole feries of the folids, which keeps
them always prepared and enlivened for admitting and
alting upon the fluids every where, in the manner I

have attempted above to exprefs my conception of ¥,
Whe-

* There is fome reafon to queftion whether the mere mechanical
force with which the blood is thrown into the arteries, is the direct and
only caufe of the force wherewith the arteries vibrate. I have feen an
ancurifim in the arm that would have moved more pounds of weight
than the artery either above it or below it, if T guefled aright, could
move ounces.  How that momentum was gencrated there, I leave tg
the reflexions of attentive phyfiologifts.
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Whether the arterial and venous fyftems conne&ed
with the ventricles and auricles of the heart by
tendinous-like beginnings, aét as antagonifts to the
mufcular contra&tion, 1 fhall fubmit to the decifion
of further enquiry and obfervation.

- Thirdly, that the contractions of the heart alfo
momentarily irritate and roufe that vital principle a-
nimating every fluid particle, I have no doubt. But
in order to comprehend fully the influence of the
heart’s " contra&ions. upon the fluids immediately
pafling through it, the circumftances and qualities
of the blood brought by the veins to the heart muft
be confidered.

We are not, I have intimated already, to confider
any part of the vafcular fyftem as a congeries of
merely paflive canals for the fluids. The importance
of the veins, diftin& from that of their being ca-
nals, has not b-::_en duly confidered. ~Their office
confifts of two parts.
| Firlt, that of thoroughly animalizing the re-
cent chyle, which has undergone only an arterial
courfe. It is evident from the fecretion of milk,
that fome of the fineft filtrations of arterial cir-
calation remain ftill afceffant: But the veins com-
plete the change, and render all the fluids in
them perfedtly animal, and of confequence, they
muft exalt the animal nature of fuch of the fluids

as pals through them a fecond or a third time.
| The
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The fecond branch of the office of the veins is,
to elaborate the fluids into that form and compofi-
tion which we know by the name of red blood.
That this is the peculiar province of the veins is
felf-evident, I apprehend: For though there may
be accidentally a continuation of fome arteries con-
taining red blood into veins, ‘yet it is certain there
cannot be a continuation of fuch a quantity as to
fupply the twentieth part of the red blood found in
the larger veins. It muit therefore be concoéted
by the veins out of the finer fluids they receive by
abforption or otherwife. ' In fthort, the ultimate
office of the arteries is to refolve the blood into
the various animal fluids and fecretions; and rhe
bulinefs of the veins is to combine and regencrate
them again into red blood; for the arteries generate
none, they only receive it already. compofed, -

"The blood, then, in the vena cava afcendens; is not
only perfeltly animal itfelf, but it receives an accef-
fion of blood from the liver, which is flill more
highly animalized, having undergone a ‘complete
courfe of both arterial and venous circulation a fe-
cond time ; by which it becomes fo highly exalted
as to tend to diffolution not only itfelf, but to affed
the reft of the blood with the fame difpofition, if it
was to perform its courfe through the heart and
arteries again without the fuppliment of frefh ma-
terials taken'into the ftock, which moderate its ten-

dency
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dency, and furnifh it with qualifying combinations,
or mixtures. | |
On the other hand, though the blood of the
vena cava defcendens muft be as perfeily animal as

that in the aftendens, yet its pature is nc lefs di- = -

luted and let down, by the conftant acceflion of frefh
chyle poured into the left fubclavian vein, than the
blood of the cava afcendens is exalted, by the ac-
ceflion of the hepatic blood.

Thefe two then gufh into the firft chamber or
right anricle of the heart; there they are con-
founded, and undergo firft the conquaflation of the
auricle throwing it into the ventricle, and then the
conquaflation of the ventricle intimately mixing the
two differently difpofed liquors, and throwing the
compound out by the pulmonary artery, through
the whole fubftance of the lungs, even into, 1 had
almoft faid pofitive, conta& with the air we infpire.

The great and important intention of this courfe
.of the blood through the lungs is in order to en-
grofs another ingredient, namely a portion of frefh
common air, at each infpiration, into the compo-
fition, im exchange for an equivalent portion of
the moft volatile effluvia of the blood, exhaled from
the lungs at every expiration. With this addition
the blood is returned again from the lungs by the
pulmonary vein into the outer of the fecond pair of
chambers of the heart, called the left auricle,

' G where
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where again it is agitated, or churned, and thrown
into the left ventricle, where it fuftains a frefh
commixture by the contra&tion of the ventricle,
which paffes it at the fame time into the great
artery, called the aorta. By thefe means the he-
“terogeneous parts of the blood are fo blended as to
prevent the homogeneous parts from aflociating or
combining as they are apt to do, and inftead of
that they are difpofed to that common ¢laboration
and influence upon each others different qualities,
which renders the whole mafs fit for, and more
fufceptible of, the various changes and fecretions it
_1s intended to undergo in its courfe.

Many phyfiologifts have fuppofed the blood to un-
dergo an atual fermentation, which implies a change
of its nature, in the heart; but the ftay of every por-
tion cf it there is fo momentary, and the mechanical
agiration it is there put into is fo great, that that fup-
pofition is next to impoflible, the animal changes not
being fo rapid as in the ebulitions of naked alkalis and
acids, Thereis no doubt however bur that agitation
1s intended, not only to augment the heat of the
blood, which difpofes it to prefs outward, as all heat
and bodies that move with it do, but fo to mix the
heterogeneous parts, as to prevent any combination
of fimilar parts, which might obftru& their fo readily
yielding to the animal mutations and exaltations they
are deftined for, under the influences of the powers
of life. There
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There is another circumftance in the ftate of
the blood paffing the heart unattended to, which
renders the fhocks it receives there very neceflary,
and that is the great quantity of the fluids that are
in the ftate of fmoaking volatile effluvia, and the
great tendency of all the parts of the blood, that are
not combined in gluten or in red particles, to expand
themfelves into thart ftate.

If the blood was not thus mixed, and thefe effluvia
kept equally difperfed among the other parts, por-
tions of the effluvia would be aprt to colleét into an

“elaftic mafs by itfelf, and very fuddenly coagulate or
otherways {top the courfe of the reft of the blood.
It is this accident, and elaftic force of the effluvia, that
fometimes burfls the heart contra&ting upon it, and
becomes the occafion of the met fudden of all deaths,
commonly, though falfely imputed to an apoplexy.
The large quantity of fluids difpofed to expand
into vapour is eafily demonftrated in the extremities
of the body, by the great expanfion of the veins be-
yond their natural fize, whenever the partsare expofed
to a greater than ordinary heat. On the contrary,
in a ftate of greater than ordinary coldnefs, the
veins collapfe fo much as to be fcarcely difcoverable,
Elaftic vapour and air have been fo confounded
in all ages, on account of their common property
of elafticity -and expanfion by heat, that it is
with ftriter propriety, or at leaft with a more
.3 direct
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_dire&t reference to this circumftance, than we now
apprehend, who have loft fight of that predominant
quality in the blood, that the ancients, efpecially
regarding it, gave the name of arteries to that
‘fy{’cr:m of veflels into which the heart throws the
blood ; at the fame time implying the air taken into
the blood from the lungs, which it is part of the
office of the arteries to fuldue, fo as to render it
a conftituent part or agent in the procefs of ani-
malifation. The prefent philofophy would-call this,
rendering the air in the blood fived : But I have
~not fo clear conceptions of that matter yer, as can

authorize me to adopt the phrafe *,
There is one other confideration which fuggefts
to us a very {trong prefumption, if not proof, of
ok ' | the

The fixed air which has become fo fafhionablé a fubject of invefti-
gation of late, faid to be fo nozious in the form of air, and fo falu~
tary united again with water or other fluids, is nothing elfe than a
highly volatilized and adtive mineral acid, in the ftate of its firlt re-
move from, or laft approach to the form of phlogifton. In all effer-
vefeence, during its action, fome of the acid particles become fo irri-
tated, by the impetuous neutralization of others, that they are ren-
dered highly volatile, collet in the fluid into little parcels of flcam
inclofed in fmall aqueons bubbles, which nfe through the liquor and
break and difcharge their eflluvia on the furface of it. OFf the fame
nature (only produced from vegetable fubftances) is that gas generated
in and iffuing from fermenting liquors. I remember, fome years ago,
to have feen a real kind of dulcified acid fpirit diftilled from 'a fer-
mented, or rather fermeuting, liquor; the fingular tafte of which F
taught the diftiller to corret, by mixing fome abforbent with the
fpirit. I am perfuaded that fuch an expedient for correcting fuch
acidents, can be no fecret to the diftillers h}r trade. If Gentlemen of

a philofophical turn would, in their refearclies, converfe more witl
' tradel-
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the large proportion of this elaftic vapour in the
blood, and that is the proportions of the cavities of
the heart to the proportion of blood that can be
fuppofed to pafs through it every pulfation. I
have not the leaft hefitation in declaring it abfo-
lutely impoffible, that the auricles and ventricles of
the heart receive and difcharge either one-half or
one-quarter of the quantity of blood it would re-
quire to fill them, at every pulfation. The un-
equal fizes of the cavities of the heart, among them-
felves, is a certain proof of this. Another is the
impoflibility of even half a ton, far lefs two tons
and an half, of blood pafling through the lungs in
the courfe of twenty-four hours. One principal
object, therefore, of the difproportion between the

g -

tradefmen, they would often find folutions of very obfeure problems
in their practices. Sir John Pringle’s fair and accurate hiftorical deta®”,
at the conferring the Royal Society’s laft premium on Dr Prieflly, of
the low progrefs made in the flill imperfect difcovery of the nature of
fixed air, or mephitic air, is a ftriking proof, that there is no unlock~
mg nature’s fecrets without a key, nor fearching into them without
“a light : without thefe we may torture nature by our experiments long
to little effect. Whereas the difcovery of the proper key would fave
a great deal of that trouble, and it is often very eafy to be found.

The fire~<damp in coal mines is a highly elaftic petroleous efluvia,
burfting from deep feams of fatter and lefs confolidated veins 6f coal,
by reafon of the want of a fufficient refiftance or circulation of the
common air in fuch mines, The fteith or mephitis is dephlogifticated’
fulphurous vapour, generated in a like manner in other mines,

The three mineral acids are the univerfal acid, diverlly modified by
fubterraneons, marine, or aerial concoction. In the form of vapour
they are all firongly claftic, and have been miftaken, under certain
circumftances, for {pecies of air. Each of thefe acids gives a fpecific
modification to phlogifton; which they all either clofely umite with, op
comprehend in themfelves, as fomehow eflential to their conflitutions.
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fize of the cavities of the heart, and the quantity of
blood they muft receive between every pulfation,
muft be to give room for the expanfion of the
‘effluvia in the blood, that, by the contrations of
the heart, it might be employed to divide the bleod
more efﬁ.’,&ually, and be mixed with every portion |
of it more mumate!y

I fhall conclude this difcourfe, with a rénacts
upon this propagation of animal life and motions by
alternate ation and remiflion of action, beth in the
brain and heart. I will fay nothing of the primary
caufe of it; nor will 1 enquire how far it is, or
whether it muft not be, if abftradtly examined, the
neceflary mode of all action. Only this we may
venture to fay, that it feems to be a faveourite mode
of fupporting nature, both in the great world and
in the little world, as the human frame is often
called. The final caufe, or the end for which
it 1s eftablifhed in our fra'me, {feems to be for the
more effeCual relief and fupport of nature, when
it languifhes, or is in hazard of being overpowered,
or the motion of the fluids fufpended and ftopped |
by eny fudden accident; as in the cafes of great
fear, horror, grief, or any extreme agony or
ftruggle of contending paffions. When the native
vigour of the folids, and nervous fyftem, in fuch
cafes, becomes relaxed, and lofes that rea&ion on the

fluids, which is neceffary to preferve their motigﬂ;
then
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then the heart throbs, palpitates, and redoubles jte
efforts to revive the langu:thmg motions, warmth
and vigour of every part.

In fuch cafes, it is evident, the redoubled a&ion
of the heart is not from an encreafed quantity of
fluids brought to it, but the contrary; and the im-
mediate encreafed acceleration of its contra&ions is
not fo much to fill the veflels, which muft be fup-
pofed fuller than before the conftitution fell into
thefe circumftances, but to react upon the languifh-
ing {olids, and reanimate their proftrate vigour:
a -certain proof this, that the ations of the heart
have as immediate, nay a more immediate, con-
nection with the nervous fyftem, the fecretories of
life, than with the immediate motion of the fluids
as a mechanical caufe thereof,

In fhort, the refpective powers and compounded
influences of the brain and the heart upon the hu-
man frame, may, with great propriety, be compared
to the agency of the fun and moon upon the great
world. The fun pervades all nature, and fheds his
influences in its moft intricate recefles, eiaborating
out of one whole, according to its various circum-
ftances, and affortments, an infinite variety of pro-
perties and. forms: while the moon, by a fpecial
regulation and flexien of his influences, difpofes that
great mafs of flmds, which are the immediate or-
gans of his energy, and the {ubje& of all his opera-

tions
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tions and produions, into thefe tides and recipro-
cations of ebbing and flowing, which is, according
to the conflitution of things, fo neceffarily fubfer-
yient to their being conveyed in a proper difpofition,
into all thefe elaboratories into which the fun, from
-~ whom nothing is hid, reaches. :

Juft fo in the microcofm, the brain, by the me- |

diation and jrradiation of its nerves, penetrates and
animates every pcﬁlt of our frame, and particle of
our compofition, difpofing every fluid particle to
a fpontaneous motion and accommodation of its na-
ture to the chara&er and ftrutture of the parts to
which ic attinges; while the heart, by its reiterated
impreffions and fhocks on both the folids and fluids
of our {yftem, gives an additional vigcur to the ani-
mation and difpofitions of the whole, and caufes
thefe perpetual collifions which irritate and invigo-
rate the living flame that is glowing in every part.

1 cannot, Gentlemen, take upon me to warrant
the infallibility of every thought or fuggeﬁion I
have rifked in this lefture, and the compafs it re-
firi&ts me to, has debarred me from further eﬁlarge-;-
ment upon any of them. Several of thele may
be allowed to be problematical, without the main
queftions being affeCted thereby; but 1 perfuade
myfelf that 1 have proved, both my general propo-

fition, and the feven- inferior ones, under which,
for
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for the greater clearnefs and diftinénefs, I have
diftributed the evidencee——1I have offered the
whole to you alfo, with the greater aflurance, ha-
ving firlt fubjeted it to the examination and taftiga-
tions of a perfon, the clearnefs of whofe under-
ftanding on thefe fubje@s, as well as his impartiality,
I have a very high opinion of¥,

If any perfon fhould be difpofed to derogate
from the importance of the difcovery, as of little
confequence to the practice of #hedicine; there is
one fhort and filencing anfwer to fuch detra&ors,
which every Gentleman of the faculty prelent will
fee the conclufivenefs of +.  If the difcovery of the
circulation was received with the greateft applaufe
over all Europe, as of the greateft confequence to
medicine, certainly the knowledge of the caufes of
the circulation muft be of equal importance. The

Il quef-

* I mean my friend Dr Hall, of Newcaflle, diftinguifhed for the
quicknefs of his parts, and the livelinefs of his apprehenfion, by all
who know him; and yet who, in his practice, examines the com-
plaints and {fymptoms of his patients diforders, as minutely as the
floweft and moft deliberate genius can do. It were to be wifhed, that
people of vafltly inferior capacities would adopt fo good and fo prudent
an example of circumfpectnefs,

+ I fhould not have inferted this remark, calculated only to obviate
private detraction, in the publication, which is an appeal to the pub-
lic candor, but that I was advifed, by the Gentleman mentioned in
the laflt note, to print the lecture juft as it was delivered, that it might
appear juft what it was, not a finifhed treatife on the fubjec, but fuch a
gurvey of it, as fuited.the avdience, and could be comprehended in the
compafs of a lecturg. I hope this will fufficicntly apologize for any
thing elfe in the difcourfe that may appear to. b-!.". Iucal, and to have-
Little conneftion with the fubject itfelf,
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queftion then only is, How far we have attained that

difcovery in the preceding differtation? If any of
the Gentlemen, my hearers, are defirous of entering

" into converfation upon that fubjed, I will be proud |

of an opportunity of joining them in it, when and
where it fhall be agreeable to them to appoint.

GENTLEMEN, I return youn thanks for your
company and attention during this tedious difcourfe,

which I really cnﬁd not abridge further, without

injuring the diftinétnefs I have aimed at preferving

in it. :
PO T8 L RVEJUEE

rE\HE theory and the pradice of medicine are fo
., intimately ‘connelted with each other, and fo

reciprocally dependent on one another, that the foul

or the body might with as much propriety fay the
one to the other—I have no need of you—as any
praditioner in phyfic can fay, I have no ufe for
theory to dire& my pra&ice. Libertines can fee
no excellency in religion : Fools feel no deficiency
from their want of wifdom: And ignorant perfons
can perceive no neceflity for the drudgery of fearch-
ing for knowledge. ~There is not one point of
knowledge, either known or attainable, that does

not as neceflarily imply a praftical inference, as a |

caufe does an effe®, or as the major and minor of a
fyllogifm do a confequence. Truth of every kind

is a conncéted feries, a chain of many links, and
e a

- s
w..ﬂ.n_:..-_-.._... -
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a ladder of many fteps; which, though you cannot -
perceive the fummit of, yet every ftep you advance
leads you to another, and renders it acceflible to
you. -
bt Et muﬁ'certainly be for fome very wife reafon,
that the Author of Nature has in fo many inftances
rendered effelts {o fenfible and obvious, while their
caufes are latent and veiled. It cannot be defigned
to prompt men to reft in appcarances, and carry
“their profpe@s no further. I fhould rather appre-
hend that this plan of things was meant to inculcate
upon our underftandings, that while fenfible things
were abundantly furnifhed out for the fecurity and
felicity of our lives, infenfible things were propofed
for the exercife and improvement of our rational
faculties: That we might, if we pleafed, diftin-
guiﬂ: ourfelves as much as poflible from the brute
creation, who are neceflarily limited to the narrow
circle of fenfe and inflinét.
. I would not wonder much, if, nétwithﬁanding
my caveat, fome perfons fhould ftill fay, and even .
really think, that whatever probability or truth
there is in the above dolrine, it can have little
connection with or influence upon praftice.—If
fuch a furmife is groundlefs, I am really bound to
afk pardon of the public for fuggefting it; for L
own, it is but an ill-favoured imputation upon the

underftanding of any perfon profcﬂing the pradtice
H > : of
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of medicine, to fuppofe him capable of imagining .
a diftin& knowledge of the adlive principles of our
conftitution can have little or no connection with
the cure of difeafes; all which are no more than
a viciated ftate of thefe powers, or fome oppreflive
load or obftruétion upon one or other of them,
manifefting itfelf by proper fymptoms either univer-
fally or topically.

If there is any juftice in the do&rine contained
in the above difcourfe, it fuggefts a new and ufeful
method of arranging difeafes. I do not mean that
it fuperfedes other arrangements already known:
But certainly, the greater variety of views we can
take of obje@s which have any intricacy or obfcu-
rity in them, and the more different lights we can
place them in, we have the better chance of know-
ing them more diftinétly.

The method of claffing difeafes that I aIIudc to, .
is difeafes arifing from arterial obftrution ; difeafes
depending upon any defeét of venous abforption ;
fuch difeafes as more immediately refer to the flate
of what 1 have called the vital principle, than to™
either of the former ; and difeafes that arife from
fome error in the concodtion or animalization of the
fluids. ~Indeed all the powers acting in our frame
are fo interwoven into one piece, and each is fo
neceflury every where, that no one can be faid to

be affected by itfelf: Yer ‘as every difeafe mult
| origi=
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originate fomewhere, fome one part of the fyftem
muft be more originally, more immediately, and
more principally affeted than another,

- Wherever difeafes become divided into new claffes,
or are fulceptible of a new diftribution, medicines
of courfe fall into the fame line of diftinctions; fee-
ing the intentions of cure muft always, or at leaft
ought always, to fuggeft the means or medicines"ap-
propriated for effeéting it. The new clafing of

difeafes is alfo of grear confequence in fuggefting -

new intentions of cure, and confequently new means
and expecients for attaining that end.

The above doéirine, if well grounded, ought to
reform the dodrire of the pulfe in a great meafure ;
which, according to it, is to be confidered as the
refult, and not the caufe, of the difeafes by which
it is affeQted. |

But in no cafe ean this dodtrine, fo far as it may
be depended upon, be more ufeful, than in enabling
practitioners more clearly to diftinguith between real
difeafes, and thefe falutary fymptoms of the inhe-
rent {trength of many conftitutions; which {ubdue
and purge off the vices that have infinuated them-
felves into them. The miftaking of thele, for real
difeafes, is, to the thame of many practitioners, the
annual ruin of hundreds.

I cannot give a more ftriking exampie of this than
in the cafe of the itch. That it is an infectious

difeale

-
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difeafe, often though not always, there is no doubt, .

That it is alfo a difeafe that may often be prevented

by cleanlinefs, &c. is very certain ; and that it may,

under certain circumftances, be fafely cured by live
fulphur, is true alfo.

At the fame time it is no lefs certain, that it is
not a difeafe canfed by animalcula, of which fulphur
is the poifon ; that it is the true aflefcent fcurvy;
that it is an endemic in mountainous moift countries,

where they feed almoft folely upon oaten bread,

and where it is fo preferves from other difeafes;
that it comes often without infeCtion; that there
are feveral fpecies of it, and degrees of :ﬁalignity in
it, and that hundreds are annually murdered by its
being treated with fulp_hur externally only. It is
truly melancholy to refleét upon the ignorance and

felf-fufliciency of many practitioners, who, with an

air.of importance and fagacity, will inftantancoufly
decide upon all thefe points, by infpe&ting the
wrinkles between a man’s fingers, who has the itch.
How many confumptions, one of the opprobria
medicorum, might have been prevented by not re-
pelling that difeafe! and how many; that are other=
wife incurable, might be cured by recalling it, if
poflible, after the feat of the difeafe is fo tranflated.
T cannot blame this age in general, whatever im-

putaticns may reft fiill upon particular places, for

want of a fpirit of enquiry ; it was to excite it in
this place that was the intention of compofing this
leGture :
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* leCture: 1 fhall be very glad if the fuccefs anfwer
my intention.
- But there is one thing T would beg with {ub-
miflion to obferve upon the prefent biafs to ex-
periments. I am no enemy to them, but it is not
fafe for thofe who have not made them, or feen
them made, either to reafon from them, or to
truft to the reafoning of others upon them. We
have feen not only different refults of experiments
reported, but different conclufions drawn from them.
As fcarcely two men can make an experiment,
either with exactly the fame intention, or with the
fame attention to circumflances, or as fcarce one
can make an experiment with attention to all cir-
cumftances; one’s obfervation being engrofled by
one thing, and another’s by another.

Befides, how often are experiments inftituted to
- difcover, explain, or illuftrate the nature of opera-
tions they have not the leaft relation to, in their
fituations and circumftances. What conneion, for
example, can there be between two liquors, allow
them to be individually the fame; the one com-
mitted to its own ferment and inteftine mutations,
in a capacious veflel communicating with the com-
mon air, whofe unexplained agency is fo neceflary
to the inverfions and generations of all unorganized
mised liquors: What relation, I fay, can there be
- between this ftate of a liquor, and even the very

fame, excluded from all accefs of more air than is
| mixed






