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INTRODUCTION

A S the celebrated Dotlor Rufh obferves,
" the

prefent is an age of great improvement. While the

application of reafon to the fciences of government and

religion is daily meliorating the condition of mankind,

it is agreeable to obferve the influence of medicine in

leffening human mifery, by abating the mortality or vio

lence of many difeafes." Of the truth of this prog refs

of the healing art, we cannot produce a more happy

injiance than the late improvements for the recovery of

the drowned.* It is now but little more than twenty

- years fmce the firfi affociation for this purpofe was

formed at Amfterdam, and but fourteen fince the firfi

exiftence of that in London ; andyet near one thoufand

perfons have been preferved from death by thofe two

injlitutions.—Societies for the fame benevolent purpofe

have been
'

ejlablifhed at Paris, Venice, Hamburgh,
x

Milan, and in our own country at Philadelphia and

Baltimore. From their reports it alfo appears, that a

very large proportion, not lefs than three fourths, of

perfons

* In the fclhiuing pages the terms fufpended animation, death,
and drowned, are made ufe of promifcuoujly.
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perJons apparently dead, have been recovered -, and that

this recovery may be effecled after they have been a long

time, even hours', in that fituation.

Unfortunately, however, in this city we cannot yet

boaft offuch fuccefs. To what muft we attribute this ?

Ifufpetl in fome meafure to our want of perfeverance

in the ufe of thofe remedies which are known to be ef-

feclual, and to the unhappy prejudice which prevails

among many of our citizens in favour of that mofi

pernicious praclice, rolling the body upon a barrel,

and holding it up by the heels, immediately upon

taking it out of the water; which is done with the

view of difcharging the water they fuppofe to have been

fwallowed. It is at prefent, however, well afcertained,

not only by diffeclions of drowned men, but alfo from a

variety of experiments upon other animals, that there

is very little and frequently no waterfound either in the

lungs or Stomach •, except in the former, where there

is generally found more or lefs froth, which I conceive

does not arife from any water taken in, but is generated

there, as injome other difeafes where refpiration is fuf-

pended, or even where it is irregular, as in epilepfy,

&c. But admitting there is water both in the lungs

andftomach, there could not poffibly be devifed a method

which is more deftruilive of life, efpecially in its latent

Jlate, than either rolling upon a barrel or hanging by
the heels.

Without
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Without particularly enumerating the conferences

of thefe pratlices, fuffice it to remark, that there is

fcarcely a fingle injiance known of a recovery after

thefe meafures have been ufed. To remove this unhappy

prejudice, however, as alfo the more generally to diffufe

among our citizens a knowledge of the moft effeclual

means of recovery, nothing can more immediately con

tribute than the eftablijhment ofa focietyfor this exprefs

purpofe, which I am happy to add is now in agitation,

and which, I hope, will meet with the countenance of

the citizens at large.

A N
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X HE moft diftinguiihed writers upon this fub-

jed are Doctors Cullen, Goodwin, Kite, and Coleman:

the three laft of whofe performances met with fo

much applaufe, that each was honoured with a me

dal from the Humane Society of London •, but not-

withftanding the reputation thefe performances met

with, ftill each of them I conceive is liable to ex

ceptions : thefe I Shall endeavour to point out, by
an enquiry into the nature and operation of the

caufes to which they have differently afcribed death
from drowning, and thence deduce fome principles
upon which to found a more certain mode of reco

very than has yet been fuggefted. To do this more

clearly, I beg leave to premife the following firft

principles as relative to animal life :—

i ft. That
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i ft. That in every animal there is a living or vital

principle, or what Doctor Cullen calls a
" certain

condition in the nerves and mufcular fibres, by which

they are fenfible and irritable, and upon which the

action of the heart itfelf depends :" as to the feat or

fource of this principle there have been different

opinions ;* thus much, however, we know as ap

plicable to our prefent purpofe, that in many in-

ftances it fubfifts for fome time after refpiration and

the circulation of the blood have ceafed. It is alfo

well known, that while it exifts it is capable of be

ing reftored to all the purpofes of life, hence (as we

are credibly informed) feveral perfons have been

reftored after hours continuance under water.-f-

2d. That

* Some have fuppofed it to refide in the hervous-fyftem ; but

others, with perhaps more probability, that it refides in the blood ;

among whom are Harvey, the difcoverer of the circulation, and

John Hunter, the prefent celebrated anatomift of London.

■f See Medical Commentaries, vol. xvi. p. 190.

In the New-York Magazine, vol. ii. p. 624, there is alfo an

inftance of a recovery after the perfon had been at leaft an hour

under water, and that principally from injections of tobacco fmoke.

Northcote, in his Marine Practice, obferves, that he has " ge

nerally been able to bring about the recovery of thofe who had

been but from four to twenty minutes in the water." He alfo

adds, that " he has known numerous inftancesof recovery though
they had appeared to be dead for even five or fix hours."

Dr. Cullen likewife obferves, " that it has often happened that

though means employed for one hour have not fucceeded, the
fame continued for fwo or more hours, have at length had the

wifhed-for efted."
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2d. That for the fupport (if not the very exift-

ence) of this vital principle, are neceflary,
1 ft. Heat;

2d. Refpiration ;

3d. A regular circulation of the blood ; and,

4th. A due excitement of the brain and nervous

fyftcm.

Such is the connection between thefe different

functions,* and fuch is their mutual dependence

upon each other, that it is difficult, if not altoge
ther impoilible, to determine which is the caufc or

which the effect. This much, however, I believe

is certain, that they are all effential to animal life,

and that the one cannot exift without the other.

B Hence

It /hould therefore be a conftant rule (and which I hope our
citizens will more particularly obferve than they have hitherto

done) that the proper means mould be employed for feveral hours

together ; and if we can credit a cafe recorded in a European Ma

gazine, we mould not defpair of fuccefs even at the end of twelve

hours; an inftance is there recorded of a man who had lain that

length of time in the water, and yet was recovered by the warmth
of fheep-flcins.

* From the importance of heat in the animal ceconomy, and
its equal importance with the vital functions, I have claffed them

together promifcuoufly ; for to have confidered heat as diftinct

from, and unconnected with, thofe functions, would not only
have deftroyed the arrangement I have endeavoured to preferve,
but alfo would have rendered the principles upon which I account
fw fufpended animation lefs intelligible.
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Hence then muft appear the abfurdity of an attempt

to explain the caufe of death from an interruption

of any one function exclufive of the reft.

The importance of heat in the animal ceconomy,

and as immediately connected with life, has ever

been admitted; nay, fo intimately are they blended,

that the leaft change of temperature produces, like

heat upon the mercury of a thermometer, a fimilar

change upon the principle of life : For inftance,

when the body becomes but a few degrees warmer

or colder than its natural ftandard (from 96 to 98

deg. of Farenheit,) the principle of life becomes

proportionably weakened, and upon an increafe ei

ther of heat or cold life is totally extinguifhed. To

produce fome familiar examples of the truth of this

we need but mention the different ftates of the hu

man body in the different feafons of the year, and

in different climates ; the fufpenfion of the living

principle in thofe animals which are in a ftate of

torpor during the winter; and laftly, its immediate

operation upon the different functions of the animal

ceconomy, natural as well as vital ; hence then the

immediate importance of heat in reftoring life in

cafes of fufpended animation, whether from drown

ing or from whatever caufe it may arife.

2d. Refpiration,



CAUSES OF SUSPENDED ANIMATION. II

2d. Refpiration. To live and to breathe are fy-
nonimous. It is not my intention to inveftigate the

phyftcal caufe of refpiration (for fuch an attempt in

the prefent imperfect ftate of phyfiology would be

as abfurd as an attempt to explain the caufe of £

death, from an interruption of the mere ail of re

fpiration i) but to point out its connection with the

other functions, and thereby with the living prin*

ciple.

In the lungs (the organs of refpiration) there are

two fets of bJood-veflels, the bronchial and the pul

monary •, the firft, from their fize and diftribution,

are by all admitted as exprefsly for the purpofe of

nourifhing the lungs; it is alfo as univerfally admit

ted, that the blood, in its paffage through the pul

monary artery, is deftined to undergo fome changes,
or to acquire certain effential properties from the

action of the air, which it has loft, and at the fame

time to part with fome impurities which it has ac

quired, in its circulation through the other parts of

the body : this is evident not only from the action

of air upon the blood out of the body, but alfo

from the changes which is obfervable immediately

upon its paffing through the lungs into the left au

ricle of the heart, viz. from a dark blackilh colour

to a bright and florid red ; as alfo from the effects

of fufpended refpiration, and breathing an impure
air.
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air. In this change it is by many fuppofed refides

its property of ftimulating the heart to action; but

whether it arifes from new properties which the

blood abfolutely receives from the air, or merely
from parting with the phlogifton it acquires in its

circulation, or both, we cannot pretend to deter

mine, neither is it necefTary for our prefent purpofe.
In demonftrating the effects of refpiration upon the

blood, and upon the action of the heart and arteries,

it at the fame time fhews its connection with the

nervous fyftem ; for it is impoffible to conceive of

the action of the heart exclufive of its nervous and

mufcular fibres as the medium of that action. This

connection, however, will be more directly pointed
out when treating of the brain and nerves.

From the above ufes of refpiration and pure air,

we learn another indication in the recovery of the

drowned, viz. to reftore the refpiration, as neceflary
to that ftate of the blood which is efTential to its

circulation and the tone of the moving fibre.

3d. The circulation of the blood. This fluid has

with great propriety been termed the magazine of

nourifhment : in order therefore to afford a conftant

and regular fupply to the different and minute parts

of the fyftem, it is neceflary it mould be in conftant

circulation : to this end alfo it is effential that the

heart
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heart and veffels fhould have a due degree of tone;

for this they are again dependent upon the ftate of

the nervous fyftem, and that upon a healthy ftate

of the blood, upon refpiration, and heat. Flemyng,

in the introduction to his Phyfioiogy, compares the

body to a circle : we here fee the beauty and pro

priety of his companion.

A more immediate connection, however, between

the circulation of the blood and the living principle,
is obferved in cafes of hemorrhages and fufpenfion

of the circulation, whether throughout the fyftem or

confined to a particular part. We alfo obferve it in

a variety of difeafes, particularly fevers; and hence

learn a third indication in the recovery of the

drowned, (independent of thofe already mentioned)

viz. to reftore the circulation.

4th. The brain and nervous fyftem. Notwith

standing the importanf ufes of heat, refpiration, and

the circulation of the blood, in the animal ceconomy,

(till the brain and nerves are indifpenfibly neceflary.

Upon thefe organs we are immediately dependent
forfenfation and motion; this is evident from the fol

lowing fimple experiment, viz. that if a nerve is

tied or cut, the part to which it is deftined is im

mediately deprived of its fenfibility and power of

motion. Although we cannot explain in what way

fenfation
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fenfation and motion are communicated, whether by

a fubtile fluid contained in the nerves, (fuppofing

them tubular) or by vibration (fuppofing them elaf-

tic cords) or as eletlric condudors; ftill we have suffi

cient data for concluding that they are immediately

connected with the other functions, and thereby

with the living principle. The following familiar

examples I prefume will render this connection suf

ficiently obvious, j ft. The operation of different

fubftances, .
which act directly upon the brain, fuch

as opium, the fumes of burning charcoal, and choak-

damps. 2d. The operation of cold. 3d. The

paffions of the mind. The fatal effects of all thefe

caufes, and of their immediate action upon the brain

and nervous fyftem, are too well known to require
further demonftration. We hence learn a fourth

indication in the recovery of drowned perfons, viz,

to reftore the altion of the nervous fyftem.

Having thus far eftablifhed the importance of all

the vital functions in preferving the living principle,

with theirmutual dependence upon each other, wewill

be the better able to point out the errors into which

the different writers upon the subject of drowned

perfons have fallen, as alfo the more fatisfactorily to

explain the caufes of death and mode of recovery.

Doctor
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Doctor Cullen, in his very valuable letter to Lord

Cathcart, hints at the connection I have endea

voured to illuftrate, exprefling himfelt as follows :—

" It is probable that the death which enfues, or

feems to enfue in drowned perfons, is entirely owing
to the flopping of refpiration, and to the ceafing in

confequence of the circulation of the blood, whereby

the body lofes its heat, and with it the activity of

the vital principle." As the Doctor fuppofed the

vital principle to refide in the nervous fyftem, he

hence probably has taken no direSf notice of the

fufpenfion which takes place in the brain and nerves,

as one of the caufes of death ; for it is unquestion

able, that the debilitating paflion of fear, with the

chill occasioned upon fuddenly falling in the water,

and the preffure of the water itfelf,* muft alfo tend

to destroy the tone of the heart, and confequently
of the extreme veflels, and that independent of the

contraction which neceflarily takes place in thofe

vesTcls from the fudden application of cold. Al

though the Doctor has faid but little in explaining
the caufe of death, his directions for the recovery

of

* If a man's body fuftains, as philofophers in general fuppofe,
fixteen ton weight of the common atmofphere, and that its gravity

compared to water, is as one to one thoufand, (which is proved

by experiment to be the cafe) it naturally follows, that the pref
fure upon a drowning man is by no means aninconfiderable caufe

of death, efpecially when we obferve, that he is already debili

tated by fear and the chill of the water.
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of the drowned are upon a much lefs contracted

plan, and have been found of much more general

ufe, than any which have been propofed fince his

time.

Doctor Goodwin, who was the ntxt writer of

distinction upon this subject, from a variety of ex

periments concluded that the caufe of death was an

immediate want of pure or vital air, exclusive of

any immediate effects from the lofs of heat, the ftate

of the circulation, or of the nervous fyftem' The ex

periments from which he more immediately drew

his conclusion, were thofe which related to the che

mical action of the air upon the lungs in refpiration.

The prefent prevailing opinion of the chemists,

as to the composition of common atmofpheric air,

is, that it contains nearly two thirds of what Doctor

Priestley calls phlogifticated, and Monsieur Lavoisier

mephitic* air, and one third of dephlogifticated or

pure air. When it is infpired into the lungs, and

again expired into a receiver, it is found that the

quantity of dephlogifticated air is diminifhed, and

that the quantity of the phlogifticated is increafed.

He alfo found from experiment, that the diminu

tion'

* For the nodtious effects of mephitie, or fixed air, fee Medi

cal Commentaries, vol. iii. p. 256}. and Ingenhoufe's Experi
ments.
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tion of the former, and the increafe of the latter,

even in a single refpiration is confiderable ;* and that

this diminution of the one, and increafe of the other,

are conftant and fucceflive in the fame quantity of

air frequently refpired. Since, therefore, thefe

changes are conftant and uniform, they muft, he

thinks, be connected " with fome correfponding

changes in the lungs equally conftant and uni

form-, and there is, he obferves, no substance in

thofe organs in which we can expect to find fuch

correfponding changes, except in the blood which

circulates through them." From the experiments

we have here alluded to, Doctor Goodwin infers,
" that a quantity of dephlogifticated air is feparated
from the atmofpheric air in the lungs by refpiration,
and a quantity of fixed or phlogifticated is added

to it ; that the dephlogifticated air exerts a chemical

action on the pulmonary blood, in confequence of

which that blood acquires a florid colour ; that, in

ordinary refpiration, this florid colour is (een dif-

tinctly as the blood pastes into the left auricle, and

that the heart then contracts with its natural force

and frequency ; that when refpiration is fufpended
the florid colour is gradually diminiihed, and the

C contractions

* The late Doctor Keil has calculated that not lefs than 29

ounces of this mephitic air is emitted from the lungs of one man

in twenty-four hours.
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contractions of the auricle and ventricle foon ceafe }

and finally, that this ceffation of contraction arifes

from a defect of a stimulating quality in the blood

itfelf." Hence he with great propriety concludes,

that the chemical quality which the blood acquires
in pafling through the lungs, isneceffary to keep up

the action of the heart, and confequently the health

of the body. We here fee he had no idea of the

intimate connection and mutual dependence which

fubfift between the different functions, or if he had,

it was fo diftant that it had no effect in directing his

plan of recovery, which was merely to restore the

heat and refpiration, without any view to the direct

reftoration of the' circulation of the blood, or the tone

of the nervous fyftem, pointedly difluading from

bleeding, fritlion, and fuccuffion^ as being suggested

by
"
a falfe notion of the nature of the difeafe," and

alfo from all ftimulaling applications, as being the

refult of a " mistaken opinion of the principal feat

of life, and an ignorance of the moft effectual

means of foliciting the principle of life into action ;"

at the fame time, however, he allows, that as fome

of thefe practices are now introduced on the autho

rity of feveral learned focieties, experiment alone

ought to decide concerning their efficacy. Notwith

standing thefe defects in Doctor Goodwin's Trea-

tife, I conceive he has thrown more light upon the

fubject.
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fubject, as investigating tjie caufes of death, than

uny befide.

Kite, whofe performance next followed Doctor

Goodwin's, is alfo entitled to great credit. He in

troduces the fubject by pointing out the difference

between fufpended animation and death, as depend

ing entirely upon one circumstance,
" the prefence

or abfence of the principle of irritability, or v/hat

amounts to the fame thing, the vitalprinciple.'* He

then proceeds to investigate the " internal imme

diate caufe of death, and the manner in which it is

effected in thofe who die by drowning." After stating
and attempting to refute the different opinions which

had been advanced relative to this fubject, he adopts
the following, viz.

" A contraction of parts about

the larynx, preventing the air from pafling into or

out of the lungs." He next enters upon the en

quiry, in what manner this ftoppage of refpiration
acts fo as to occafion death? He rejects the idea of

Goodwin, that the inclofed air becomingpblogiftica;-
cd, thereby produces death ; or that the congeftion
of blood which takes place in the heart and lun^s

(hould occafion it. He then advances his own

opinion, which is, that it acts by inducing apoplexy.
To enter upon an examination of the different ar

guments which he brings forward in fupport of this

opinion, would be not only tedious but uninterest

ing-.
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ing—uninterefting, becaufe there is fuch a connection

(as I have already pointed out) between the nervous

fyftem, the circulation of the blood, refpiration, and

heat, that there can be no doubt but more or lefs

obstruction in the veffek of the head muft take

place, whether it is occasioned by the phlogifton re

tained in the lungs acting upon the brain and nerves,

by a mechanical obftruclion of the jugulars, or any

other blood veffels, or even by lofs of heat ; for the

one can as effectually produce it as the other : hence

then it neceffarily follows, efpecially as the pressure

of the water alone, or a mechanical interruption of

the all of refpiration, independent of its effects

upon the blood, is infufficient of itfelf to produce

apoplexy, that all the proofs Mr. Kite can possibly

advance, however fpecious their appearance, muft

be defective, unlefs he can first demonstrate that it

is of no confequence whether we breathe a pure or

impure air ; and that there is no connection between

the different functions, as neceflary for the living

principle, which is impossible. This partial expla
nation of the caufe of death does not however in

fluence his practice in the plan of recovery as might
be imagined, for he has directed almoft every reme

dy that has been prefcribed by different writers, let

the caufe of death they efpoufe be what it may.

We will now laftly make fome remarks upon the

theory
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theory advanced by Doctor Coleman, which is the

laft performance that has appeared upon this sub

ject.—

He attributes death in all cafes of fufpended ani

mation, whether from
"

drowning, hanging, or noxious

air, to a collapfe of the lungs, producing a collapse

of the pulmonary veflels, with want of latent heat

in the blood." To eftabliih this opinion, he begins

by defcribing the common effects of drowning ;

after noticing the fucceffive expirations,
and the fruit-

lefs efforts to infpire, which take place in the act of

drowning, he obferves, that on opening the cheft

the two ven<e cava, the right finus venofus, auricle,

ventricle, and pulmonary artery, are found loaded

with blood ; the left auricle nearly distended, the

left ventricle about one half; the aorta and its

branches containing a quantity of blood, which, in

all its appearances, refembles venous, the lungs in

a ftate of collapfe, containing a fmall quantity of

water in the form of froth, but very trifling when

compared to the quantity of air expelled from the

lungs in the act of drowning." From this general

account it appears, that the quantity of blood con

tained in the right fide of the heart after drowning,

is greater than that in the left, in the proportion, as

the Doctor afterwards found, of three and one-eight

to one and five-eights. The fame effects he obferved

after
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after hanging, and alfo after death from noxious air ;

which laft circumstance I fufpect rather tends to re

fute than eftablifh theDoctor's opinion ; for in hang^

ing there are not thofe "frequent expirations and

fruitlefs attempts to infpire" which he defcribes in

drowning ; ofcourfe it is uncertain whether the lungs
are in a ftate of infpiration or expiration at the mo

ment the rope clofes the wind-pipe ; therefore, the

conclufiont)f Doctor Coleman is not always just,
neither can it be in cafe of death from noxious air,

for air ever fo impure will be capable of distending

the lungs ; and even fhould it not poffefs its natural

elasticity, ftill it will ferve that purpofe, at leaft there

will be a fufEcient diftention to prevent a collapfe of

the blood veflels, and an interruption of the circu

lation, if it depended merely upon the acl of refpi

ration (independent of any changes the blood un

dergoes in its paffage through the lungs) which at

prefent is not admitted,

Again—Doctor Coleman found, from his own

experiments, that the irritability of the heart and

intestines ceafed fooner in animals destroyed by
noxious air, than thofe by hanging or drowning,
which is an additional proof that mephitic or noxious

air acts primarily upon the nervous fyftem, (thereby

occasioning death) and of confequence that it is not

from a collapfe of the lungs and blood veflels. Thus

far
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far then Doctor Coleman's reafoning from analogy
is defective, especially as vve can account for the

caufes of death from hanging and noxious air upon

different, and I prefume much more rational prin

ciples.

He next proceeds to the eftabliihment of a fecoiid

caufe, viz.
" The want of latent heat in the blood."

Had he inverted his order, and made this laft the

primary caufe, he might perhaps have been much

nearer the truth ; but to prove that the want
of la

tent heat is an additional caufe of death, which he

attempts more by ingenuity of reafoning than expe

riment, he lays it down as a first principle, that

the chief ufe of refpiration is for the generation of

heat. He then attempts to prove
" that this heat,

by being evolved in a fenfible form, keeps up the

irritability of the whole animal; that the blood con

tains more or lefs latent heat hi proportion to the

degree of fenfible warmth applied to the furface of

the body; that as foon as the blood has undergone
a change of colour in the lungs, it is rendered fit for

fupporting the heat and irritability of the fyftem ;

and that heat is not only evolved from the blood as

it pastes through the capillaries, but that the fame

procefs continues through the whole circulation;
and that the stimulus which excites the heart to ac

tion is the fame in all its cavities, and is principally
diftention."
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diftention." But to proceed to his plan of recovery,
which is,— i ft. By artificial inflation of the lungs ;

and, 2d. Electricity. He oppofes the practice of

inflating the lungs, and immediately after pressing
the cheft, thereby expelling the air, which has been

fo commonly recommended. Until, however, the

Doctor better eftablilhes his opinion that death is

occasioned by a mechanical collapfe of the blood vef-

fels of the lungs, and that the ftate of the blood and

circulation do not depend upon the changes that

fluid undergoes from coming in contact with the

air, I confess I cannot but doubt the necesfity or ufe

of this his fuppofed improvement.

2d. Electricity. The importance of this remedy
has been warmly urged by Doctor Coleman, but

particularly the eletlric /hock, as being beft calculated

to roufe the fyftem into action. But let us enquire
if this mode of administering electric fire in drowned

perfons is not attended with danger ? In the firft

place I obferve, that in every drowned perfon there

is an over-diftention of the heart and neighbouring
veffels, as alfo of the veflels of the brain ; and, 2d.

that the vital principle is already fufpended. It is

now a natural question, Is there no danger to be

apprehended from the fuddennefs of an electric

fhock, of rupturing a blood veffel ? Again, Is it not

probable, that the fuddennefs of an electric fhock

would
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would rather exhauft than give tone to the vital prin

ciple ? I grant it may give aclion to the mufcular

fibre, from which Doctor Coleman infers its ufe;

but this action, I fufpect, like that produced from

a ftroke of lightning, would be attended with abfo-

lute death. Independent of thefe dangerous confe-

quences, to get an electrical apparatus in readinefs

requires a confiderable length of time, efpecially upon
a damp day ; in which time the latent fpark of life

may be entirely destroyed. I do not aflert that elec

tricity can never be of fervice, but that administer

ed as above, it will be attended with the difadvan-

tages I have noticed : if, however, it can be fervice-

able in any way whatever, it moft probably might
be fo, by laying the body upon an infulated ftocl,
and charging it gradually with the electric fire; and,

perhaps, after a little time, by drawing fparks from

it; but (till I would not exclude the other remedies

I have recommended, particularly tobacco fmoke.*

Having thus established the connexion of the dif

ferent functions with each other, and the importance
of each in pieferving the principle of life ; as alfo

having pointed out the errors into which the differ

ent writers have fallen, the following conclufions

naturally arife:'—

D iff. That

* See page 32.
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ift. Xhat in every drowned perfon there is an

interruption or fufpenfion of all the vital functions,

which takes place nearly at one and the fame time.

2d. That this fufpenfion of the different func

tions, and not of any one in particular, is the caufe

of death.

3d. That the indications of recovery, (to ar

range them in the order they were fuggefted in the

enquiry upon the different functions) are,

1 ft. To restore the heat of the body. For this pur

pofe it muft be immediately ftripped of its wet

cloaths, and with warm cloths wiped until it is

perfectly dry : It is then to be expofed to a gradual
uniform degree of heat, at firft fomewhat below the

natural standard, for fudden violent heat, like an

electric fhock, would rather exhaust than increafe

the tone of the moving fibre. This may be done

in a variety of ways :

1 ft. By placing it before the fire.

2d. Exposing it to the fun if it fhines hot.

3d. By the heat of another perfon's body.

4th. If in the neighbourhood of a brewery, dis

tillery, or any manufactory, where a fufficient quan

tity of warm water may be immediately procured,

by
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by immersing it in a warm bath, or by covering it

in warm grains, warm afhes, warm fand, or fait.

5th. By rubbing it with coarfe warm cloaths,

and applying warm bricks, bottles of warm water,

or bags of hot fait to the feet,

2d. To restore the refpiration, and thereby com

municate pure air to the blood. This is to be done

by repeatedly inflating the lungs, and as often prcf-

ftng out the air, thereby imitating the alternate mo

tions of the cheft in natural refpiration : to effect

this, the lungs may be inflated, either by the air,

directly from another perfon's lungs, or by means

of a tube inferted into one of the nostrils ; or, laft

ly, by inferting it into the trachea, and annexing a

bellows, which laft method I fhould prefer,* and

with

* The advantages of this mode of inflation, in preference to 4$
the others mentioned, are obvious. Firft, The air is thrown di

rectly into the lungs, whereas, by the other methods, much of it

neceflarily pa'ffes into the ftomach. Second, The atmofphers
contains a proportion of pure air, (fee page 16.) whereas that

blown in from the lungs of another perfon, is totally impure, raid

therefore muft render the blood lefs fit for circulation than before.

I am aware of an objection which may be made to the common

bellows, that it muft be removed after every inflation. This,
however, is obviated by the new-conftrufted pair by John Hunter,
which confills of t-voo feparate cavities ; upon expanding them

when applied to the wind-pipe by means of a tube, one cavity
may be filled with the common air, and the other with impure air
lrom the lungs; and upon fhutting them again, the cctr.mori air

may be thrown into the lungs, and the impure contained in the
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with the following directions given by Doctor

Monro, it may be accomplifhed without much dif

ficulty :—
" The furgeon fhould place himfelf on

the right fide of the patient, and introducing the

fore-finger of his left hand, at the right corner of

the patient's mouth, he fhould pufh the point of it

behind the epiglottis, and ufing this as a directory,

he may enter the tube which he holds in his right
hand at the left corner of the patient's mouth, till

the end of it is paffed beyond the point of his fore

finger ;" the bellows may then be annexed by
means of a fcrew, and continued as long as may be

neceflary. This method will have another advan

tage, that it fuperfedes the neceflity of bronchotomy,
in as much as air may thereby be thrown into the

lungs, as effectually as by an opening into the

wind-pipe.*

3d. More

ether cavity, be difcharged into the atmofphere. Shiery. Would

not this inftrument be a very ufeful addition to the common appa

ratus for the recovery of the drowned ?

In addition to this improvement for inflating the lungs, was it
not a tedious operation, perhaps it would even be a defitable ob

ject to feparate from the at:r.cfphere, the dephlogifticated or pure
air alone. In fome inftances we are informed it has been done

with fuccefs, and perhaps merits further attention. See Encyclo
paedia, article dephlogifticated air.

* For the effects of artificial refpiration in fupporting life, fee

Doctor Hale's Statical Eflays, vol. i. p. 255.
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3d. More immediately to reftore the circulation of

the blood. This will be in part effected by the laft

and following indication, but more immediately by

blood-letting, which belongs to the prefent.

Whether bleeding be proper in the recovery of

the drowned, has been a queftion of much difpute;
but without entering into a particular detail of the

arguments advanced for and against it, I am difpofed
to advocate its propriety for the following reafon,

that it ferves to renew and regulate the circulation,
which it does by leflening the quantity of blood in

the heart and veflels, and thereby adding to their

momentum, or in other words, their difpofition to

contract : this I conceive is abfolutely neceflary in

the prefent inftance, where both the heart and larger
veflels are diftended, and where there is a deficiency
in the extremities. The objection fo commonly
urged, that the blood is the fource of heat (which
it is our firft object to reftore,) and that in propor
tion to the quantity of blood we take away, fo in

proportion we lefTcn its heat, or counteract the

means of reftoring it, I conceive to be no better

founded than Doctor Coleman's objection to to

bacco fmoke " in suspended animation, becaufe it is
of injury infyncope and typhus fever ;" for it is well

known, that in many difeafes where there is a fuf-

pension of the vital functions, with lofs of heat, &c.

that
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that blood-letting is the only remedy, as in fome

fpecies of fyncope, violent falls, &c. and even in

fome difeafcs where this fufpenfion does not take

place, we obferve the fame effect from blood-let

ting, viz. that of regulating the circulation, as in

inflammations of the abdominal vifcera, particularly
the ftomach, inteftines, bladder, &c. They are uni

formly attended with afmall tenfe pulfe at the wrift,

owing to the greater determination of the blood to

the inflamed parts : immediately, however, upon

opening the vein, it is as generally obferved that the

pulfe rifes, and in a fhort time becomes full. To

what are we to attribute this circumftance ? Surely
to the determination of the blood to the furface and

extremities, thereby leffening the quantity in the

inflamed veffels : and may not the fame effects fol

low in the prefent inftance ? Coleman himfelf, who

fo warmly oppofes blood-letting, acknowledges that

the irritability of the heart, or in other words, a

difpofition to contract, continues fome time ^fter the

functions are fufpended, and that the heart and

larger veffels are overcharged (independent of the

fullnefs of the veflels of the brain, which bleeding

unquestionably will relieve,) it therefore follows as

a natural confequence, if the analogy mentioned be

tween a fufpenfion of the functions in the above

ftate of fyncope, &c. and the fufpenfion which fol

lows
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lows drowning, be well founded, that blood-letting

is equally proper in the one cafe as in the other.

Great caution, however is to be obferved in the

ufe of this remedy, left wo take away a greater

quantity of blood than is fufficienl: to anfv/er the

above intention, and run into the opposite extreme :

to which laft circumftance I am in fome measure dif-

pofed to attribute the caufes of the objections which

have been urged to this remedy. But to proceed

to the fourth indication, viz. To reftore the tone

and action of the brain and nervous fyftem, or, in the

words of Doctor Cullen, to reftore the tone and

action of the moving fibre. This may be accom-

plifhed by the following means :—

i ft. Stimulating applications to the furface of the

body and extremities, fome of which have been

already noticed. To thofe may be added, rubbing

the wrifts and palms of the hands and
lower extre

mities with spirits of wine, hartfhorne, or, which

perhaps is moft powerful, the fpirits of fal am

moniac.

And, 2d. By exciting the action of the inteftinal

canal, which may be done by, firft, pouring warm

wine, the fpirits of fal ammoniac,
or perhaps brandy

with laudanum,* into the stomach; the quantities of

which

• From the good effects of laudanum, (efpecially when gi
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which are to be determined by the judgment of the

physician. Second, by warm stimulating clysters,

either of simple warm water, or mixed with wine or

fpirits, or, upon which we are to place more reliance,

injeclions of tobacco fmoke. I am aware of the objec

tions made to this laft remedy, that it is a
"

poifon

which operates by producing such an extreme de

gree of debility as no powers of life can support;"

and as Doctor Coleman more particularly obferves,
"
we might with as much propriety recommend it

in fyncope or typhus fever, as in fufpended respira

tion from drowning; and that by distending the

intestines it prevents the eafy defcent of the dia

phragm."

With all due deference to the affertion and opinion

of Doctor Coleman, I conceive it neceflary, before

we reprobate this debilitating poifon, tobacco fmoke,
firft to prove that the fame debilitating effects will

be produced upon a drowned perfon as upon one in

the ufe of all his functions, and who has never been

accustomed to its ufe. Analogy proves that they

are not the fame, and that good effects may be pro

duced in the one inftance but not in the other ; for

fpirituous liquors and opium produce the fame delite-

rious

with brandy or fpirits) in fufpended animation from drinking cold

water, it is probable it may alfo be ferviceable in fufpended ani

mation from drowning. See RufiVs Medical Obfervations.
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rious and debilitating effects upon a perfon unac

customed to their ufe and in health ; whereas it is

well known to every phyfician, that the fame perfon

when debilitated by difeafe, can ufe them without

thofe confequences, and with advantage. A man

who in health cannot drink three glaffes of wine

without inconvenience, when labouring under a

typhus or nervous fever, it is well known can drink

a bottle a day without knowing from his feelings

whether he has taken a fingle draught. The fame

thing is obferved in the ufe of that deleterious poi

fon opium ; therefore it is prefumable, from a parity

of reafoning, that tobacco, however destructive in

health, like fpirituous liquors, may have good ef

fects in fufpended animation, efpecially when we

add that there is fcarcely a fubftance in nature which

fo immediately ftimulates the moving fibre, as is evi

dent from its immediate efficacy when taken into

the stomach,* or thrown into the bowels by clyster,

in cafe of coftivenefs.

The remark of Mr. Coleman, that we might re

commend its ufe in typhus and fyncope with as

E much

* I am acquainted with a lady, who when occafionaily coftive,

has recourfe to a pipe of tobacco ; and before fhe ufes it one mi

nute, it has the defired effect; and that too, although (he never

(wallows the fmoke—A proof of its ilimulating
effects upon the

nervous fyftem.
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much propriety as in the recovery of drowned per

fons, I confides equally futile with that already

noticed ; for in both typhus and fyncope, vomiting and

purging, (which generally follow the exhibition of

tobacco) according to my idea of thofe difeafes,

would be extremely injurious, whereas I conceive

they may be of great fervice in the recovery of

a drowned perfon, in as much as vomiting directly

ferves to regulate the different functions,* and open

bowels afford the chest a more free action, indepen
dent of its stimulating effects upon the moving
fibre, which is the great object of Doctor Cole

man's warm encomiums upon the ufe of electricity.

It remains to consider his laft objection to the ufe of

tobacco fmoke, viz.
a That it distends the intef-

tines, and thus prevents the eafy defcent of the dia

phragm." I am difpofed to think it would have a

directly contrary effect, and instead of preventing,

promote the action of the heart and diaphragm, for

we well know that -the diaphragm is plentifully sup

plied with nerves, as all, more or lefs, daily experi

ence, from fneezing, hiccup, &c. and that tobacco

acts chiefly by stimulating the nervous fyftem, as

was juft demonstrated; it therefore follows, by a

natural and neceflary confequence, that by distend

ing the intestinal canal, it comes in more immediate

contact

* See Cullen's Firft Lines, vol. i.
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contact with the diaphragm, heart, and lungs, and

thereby can more directly communicate its warmth,

and renew their action ; the confequences of which

are generally vomiting and purging, which directly

evacuate the water that may have been fwallowed,

and the foeces with which the intestines may be load

ed ; if, however, further experience fliould prove

that the diftention of the intestines with a warm sti

mulating air is of injury, it can with eafe be obvi

ated, by having recourfe to clysters made of an in

fusion of tobacco, which can almoft as readily bq

procured as the fmoke.

Having thus finished what I propofed, it may

not be improper to recapitulate the caufes of death

and means of recovery, as in the following table,

which I fhall arrange in the order they were fug

gefted :—

"] Producing debility in

ift. Fear, the nervous fyftem, with

Chill, and VA j0(g 0f tone in tne Cx

Preffure of the
freme veflels, and to-

water. j gL :|ier
with the

2d. Wan;

kJv
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2d. Want of vital air,

and perhapsmore

or lefs collapfe of

the lungs.

1 A congeftion of blood m

the heart, lungs, brain,

&c. and thereby univer

sal debility, followedwith

a fufpenfion of the vital

principle.

i ft. To reftore heat

to the body.

Indications of Recovery.

i ft. By placing it before

a fire. 2d. Expofing it to

the fun. 3d.Heat ofano

ther perfon's body. 4th.

Warm bath,warm grains,

►afhes, fand, or warm fait.

5th. Friction with warm

cloths. 6th. By applying

warm bricks, bottles of

warm water, or bags of

warm fait to the feet.

2d. To reftore the re-

fpiration,& there

by communicate y

pure air to the

blood.

By artificial refpiration,

to be done directly by

the mouth, or by a tube

inferted in one of the nof-

trils ; or, laftly, by pass

ing a tube into the wind

pipe, and then annexing
a bellows.

3d. To
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3d. To reftore the circu

lation of the blood.

u-7
i. By bleeding.

4th. To reftore the] By pouring
warm ftlmu-

,
„.

J lating liquors into the fto-
tone and action or

, r r
I mach, and by warm fti-

the nervous lyi- r

mulating injections, par-
J ticularly oftobacco fmoke.

FINIS.
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