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DR.. LETTSOM$S ADDRESS.

DR. LETTSOM having been
appointed by the members of the
Medical Society of London, to deliver
before them, and the Prefident, Vice

Prefidents, Clergy, and Governors of the

Humane Society, the honorary medals
of this infiitution for the year 1788,
the following extracts from his addrefs
on the occafion are 'refixed, in order
to explain the proceedings of thefe
Societies.

" I CANNOT, Gentlemen, better4explain the occafion of the prefent

,meeting, than by introducing the, proceedings of the Humane and
Medical Societies ; which I (hall
requeft to do by their refpecrtive
;minutes,"

A2 aMEDICAL



IV DR. LETTSOM'S ADDRESS.

' MEDICAL SOCIETY of LONDON,
July 3oth 1787,

'The following refolution of the
Humane SoCiety was laid before the

'Medical Society, by the Prefident, and
'read.

"HUMANE SOCIETY,

"July 19 th 1787.

"JOHN DAVENPORT, Efq; in the chair.
1" Refa/ved unanimo{/uly,

"That the Medical Society of

"London be refpeatfully requefted to
"be the adjudicators of the firft prize
"medals for the heft original Eflays on
SUSPENDED ANIMATION, which are

"to be adjudged the fecond week in
"March 1788 ; and that the Regifter
"tranfmit this unanimous refolution to
"the Medical Society, and report their

" anfwer
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" anfwer to the next meeting of the
" Humane Society.

" Signed, by order,
"' W' HA w E s, Regifter."

'The Society having taken this
'propofal of the Humane Society into
'confideration, the fame was agreed to
'unanimoufly; and the Secretary was
'ordered to notify to the Regifter of the
'Humane Society, thatthe requeft of the
'latter was complied with: The Secretary
'therefore drew up an anfwer, in the

'form of a refolution, as follows.

' Monday, July 3 oth 1787.
' At a meeting of the Medical Society

of London, held this evening,

' DOCTOR JAMES SIMS, Prefident, in

' the chair;

STHIS SOCIETY having taken into

confideration the refolution of the
A 3 ' Humane
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'Humane Society,- of the 19th of July,
'relative to the adjudication of the firi
'prize medals for the beT original Effays
'on Sufpended Animation, it was

"unanimoufly refolved, that thanks be
*returned to the Humane Society for

the honour propofed, and that the polite
'offer of that Society be cheerfully
'accepted.

'Signed,. by order,
WM CHAMBERLAINS,

Secretary'

c AT A MEETING of the
"MEDIcAL SOcIETY of LONDON, held

' at their houfe in Bolt. Court,, Fleet Street

on the 26th day of March 178 8;

'Mr. SOLOMON WADD1, Chairman of
' the Council, in the chair ;

'9THE SOCIETY having read, and

deliberately confidered, Ei~ght-Di ,i'rtations-
on the Prize Qeff ion p.ropofed by
the. Humane Society, and. fubmnitted to,
their determination, do adj udge the-

' GOLD-
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' GOLD MEDAL to the Author of the

'Differtation, whofe motto is,

'Arteria animam accipifitpulmonilus.

' And the SILVER MEDAL to the Author
'of the Differtation, dillinguifhed by the
'motto,

- 1hac animas i/k evocat Orco
Pallentes.'

'THE SOCIETY exprefs, at the fame

time, their cordial approbation of the
liberal condua of the Humane Society,
for this fignal inflance of their zeal for
promoting the interefts of humanity,
and of fcience in general.

Signed, by order,
Wm CHAMBERLAINE, ISecretaries,'
JAMES HILL HOOPER,

A41"The
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viii DR. LETTSOM'S ADDRESS.

"cTE refpeaful fenfe I entertain

"of this Differtation *; and of its
" immenfe importance in the pathology
" of difeafes, were the experiments it
"contains uniformly confirmed, induces
"Cme to hope, that other ingenious men
"ccmay explore the fame track, and with

"equal candour, enlighten fcience. Some
" celebrated anatomifis, we know, have
"drawn different coiiclufions from fimilarcc"phenomena. The modern HUNTER,

"from fome experiments, refembling
"thofe of our Author, deduces likewife
"different conclufions ; particularly

'refpeaing the coZour of tac blood, and the
cirritability ofj*the heart. From collifion,

"light is produced, and truth becomes

This refers to the Differtation with the motto,
cc .irteria animiarn accipit e pzilmonibus ;"

an epitome of which Dr. Lettfomn introduced into

the Addrefs : but it. is here omitted, as well as the
Obfervations oni the Circulation of the Blood, the

Properties of diff~eent Kinds of Air, and the Phyfiology
of the Lungs.

"clearer
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clearer by inveftigation. May the
"learned Author, who has given fuch
"an originality and brilliancy to the
f~ubjet wifely propofed by the

"HUMANE SOCIETY, perfevere, with
"an ardour equal to the importance of

theprize, under a fentiment delivered
"by Seneca-Rerzum natura, facra Jita

"non/imul tradit.

"I cannot, Gentlemen, forget to
"mention the methodical and ingenious
"c Effay, to which the SILVER MEDAL has

been adjudged*; which contains not
"only many experiments illufrative of
"the caufe of death, but alfo a minute

" and ufeful detail of the means of
"refufc ita tion ; to which are added,
"tables, conftruaed in .a manner equally

" ingenious and ufeful, which Phew, in
"a glance of the eye, the proportions
"of premature deaths, and of fuccefsfnl

recoveries, with the particular flates of
"the body, the fymptoms of life and death,

*Mr. KITE, the Author of the prefent DiflertatioL.

" and

0
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" and the means employed, whether
"fuccefsful or the contrary. There
" tables muff be highly important in
"future difquifitions of this kind, with
"which, I truft, the public will often
" be favoured, as long as fcience is founded

"upon, and illuifrated by, experiment;
" which, in the medical art, is the
"' fountain of truth.

"The Author has paid fingular
" attention to the powers of the
• ELECTRICAL FIRE; this adive fluid,
" which pervades earth and air, is in the
" former, the tremendous agent of
" earthquakes; and in the latter, of
" thunder and lightning; equally terrible
" to man; till FRANKLIN, from the
"new hemifphere, boldly fealed the
Sheavens, and taught us to wield the
" artillery of the kies, and dire& its fire
" to aid and reftore debilitated man, by

"its penetrating and nervous energy.

"There is a pleafure, Gentlemen, I am
" perfuaded, you all experience, the pleafure

" of
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"cof feeing the HUMANE SOCIETY

"eftablifhed upon the bafis of public
"'utility and approbation; which the
"NUMEROUS Effays offered for the
"HONORARY PRIZES, and the appearance

at this time of perfons whofe minds
"have been enlarged by true fcience,

unequivocally teftifies. It is by the
"combined and perfevering efforts of
"fuch enlightened charmers, that

prejudices unworthy of the capacious
" attainments of human " intelle6t, are
"ultimately eradicated. The Society,
"once oppreffed by every obflacle of
"unbelief, now affords a proof of what
" may be effeded by laudable perfeverance,

"and amply encourages the purfuit of
"great and ufeful objeas.

"19Many of you know, that' the

"HUMANE SOCIETY was inifituted in,

"Icthe year 1774, to proteaS the induftrious

"from the fatal confequences of

unavoidable accidents ; the young and

"inexperienced from being facrificed tco
i " their
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"c their recreations; and the unhappy
vi ims .,of defponding melancholy and

"deliberate fuicide, from the miferable
"confequences of felf-deftruion. I had
cr the honour, at that early period, of

"affociating myfelf with its founders;
' and I well remember an exprefon I
c made ufe of at that period of its

"c embryo-f one 4/febe faved within the
"cyear, the Society will be e/labhfed

"for ever.--Little did I then think, that
"9 in the fpace of a few years, it would be

"C my proud lot, to have paid the rewards11tfor the redemption of hundreds of our
cc fellow-creatures from that bourne,
"cCwhence no traveller ever returned, and
"Cmy happinefs to have enjoyed the
"cgenuine auto defe of humanity.

cAmong the number of great and
"cgood charadters, who have extended

" their Patronage to the Humane Society,

"fuffer me to mention, with due refpedt,

"our illuftrious SOVEREIGN, the patron
"of fcience, and the friend of humanity;

" who
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"who condefcended, in.the year'. 778,

"to accept the gold 'medal of this
"Society, and gracioufly became its
"immediate patron in 1784.

" THAT INDIVIDUAL *, whofc

"perfeverance in the caufe of refufcitation,
"is almoft proverbial; and whofeabours
"in /a6I7hing the Humane Society, have
"been fu fficien t to wear down the
s"confitution of man; hath not relaxed
"in energy, by the acquifition of almoft
" incredible fuccefs: but, like a Ikilful
"General, who redoubles his efforts by
" the proximnity of vidory, he has excited
"to adtion, in concert with the Diredtors
"of that Society, by the diftribution of
"elegant rewards, the faculties and powers

of others.

" The effeem I feel for fuch a conduit,
"tindependent of perfonal friendfhip,

"fpreffes me to encourage this fpirit

*Dr. Hawes,

r "of
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"of inquiry, that inveftigation may
" demonftrate, that the arcana in exteriore

" facrario NON claufa funt, to the

" penetrating eye of fcience.

" Let us recall to mind, upon the
" fubjec' of apparent death, the flate
" of ignorance from which we are
" emancipated. Had not the fpring and
"' energy of the mind broken the fetters
"of darknefs, by the application of
" the principles upon which the
" HUMANE SOCIETY was founded, how
" many of our fellow-creatures, whom
" we can now felicitate, would have been
" funk in endlefs night! How many
"ufeful fubjets would have been loft to
"the community! How many tender
"affeations of parent and child, would
" have been denied, and pangs endured!
"How many godlike fentiments muft
"you have been deprived of, in witneffing,
" that the apparently dead have been raifed
" into exiftence, and the inanimate mafs
" hath breathed the breath of life!

" Recollee,
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" Recolle&, Gentlemen, thofe ecftatic
".periods, when you have accidentally

"met a friend, whom, from long
"" abfence, a dubious journey, or a perilous
" voyage, you had deemed loft for ever!

"With what ardour you embrace him
"recognize fome feature or circumfiance
" that once endeared him to your heart's
"affetions i Recollet thefe ecftacies of

"friendfhip, and how muff yourbofoms
"rife with tranfport, in refleing upon

hundreds, feeling, like yourfelves, the
"tendereft emotions of fympathy and
"comfort; who, by the exertions of the
" HUMANE SOCIETY, joyfully exult,

"Is not this our brother who was dead, but

now liveth?

"Impreffed, as we are, with inflances
"of the uncertainty of life, from
"r cafualties of every kind, to which

"we are liable, the importance of
" extending and elucidating the principles
" of the HUMANE SOCIETY, mut

appear

xv
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" appear confpicuous; and he that efet
"this, glorioufly contributes to the
"prefervation of his fellow-creatures. It

"is therefore, with fingua f
"I difcharge the talk afigned me by the
"HUMANE SOCIETY, and approved by
"the MEDiCAL SOCIETY, to prefent the
"gold medal, bearing this infcription,

Propter optimam Djrtationem de1Refufciatione,
" to Dr. EDMUND GOODWYN: And to

c Mr. CHARLES KITE, the flyer medal,
"9 incribed,

"t Propter eruditam D!ifrrtationerndccRefufcitatione,
"cas tributes juffly due to their indullry,
"abilities, and philanthropy. And I beg

" farther to add, that a decifion in your
favour *, by an inftitution fo truly

*Addrefling the fuccefsful Candidates.

c"trefpeaable,
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" refpeaable, as the MEDICAL SOCIETY

" OF LONDON, when fb manywell-written

" Eflys were offered for the judgment of
"its members, will, I doubt not, ftap
"your merit with the world, and the
"profeflion in particular.

"And I truff, that the honour now

"conferred, will lead to more important
"exertions, to fame and fortune ; and
that you will feel, in its fullefi extent,

"the firfi of all rewards, the internal
"fatisfadion of having contributed to thec.happinefs of mankind."

T H E

xvli
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THE

PREFACE.

T H E moft fincere wihes for
the advancement of views

fo highly commendable as thofe
of the Humane Society, flarted
the idea of attempting to commu-
nicate fome obfervations and ex-
pedients on the fubje&t propofed
for their honorary prizes, that
might perhaps not otherwife be fo
generally known or adverted to.
In doing this, however, it is hop-
ed, that the confideration of more
than half the time publicly affign-

a 2 ed
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ed to the performance having
elapfed before any refolution had
been formed of engaging in the
bufinefs; and the many interrup-
tions infeparable from extenfive
country pradice; as well as a great
variety of more than commonly
incidental avocations of a more
private nature, having on many
occafions checked the progrefs of
the undertaking-will be fuffered
to plead fome fort of apology for
the numerous inaccuracies and de-.
feas, in matter, form, and execu-
tion, that the following tra& will,
no doubt, too juftFly be found cen-

furable for. But the delay of, or

letting flip a promifing opportu-
nity of contributing to the public
good, through the conceited felf-

importance
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importance of fearing to appear
divefted of that form and dignity
medical men in general are fo very
much averfe to appear without,
would furely be more reprehen-
fible than the moft awkward man-

ner in the well-intended perform-
ance of a beneficial defign.

Had not the weight of thefe con-
fiderations preponderated againft

all other apprehenfions, the rifk
and inconveniences of the under-
taking, fo much at leaft as refpeds

the prefent infiance, had not been
hazarded. When the chief pur-
pofes, however, of the fcheme
feemed to have been anfwered, by
this paper being put into the
hands of the Society, and of

a 3 judges
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judges fo capable and well dif-
pofed to embrace every opportu-
nity of confulting moft effetually
for the general benefit of man-
kind, and even after this attempt
had the good fortune to obtain
approbation, fo far as to be ho-
noured with the filver medal of
the Society--it had moft certainly
been withdrawn from publication,
could my option in the matter
have prevailed, or would the So-
ciety have permitted fuch retreat.
Repeated applications were made
with this view; but my folicita-
tions were in vain.

Out of my power of retention,
the performance is now under the
difpofal cf the Society, and is

humbly
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humbly addreffed to the lenity
and indulgence of the public, in
precifely the fame flate in which
jt was delivered for infpetion,

If, however, I may have the
good fortune to forward or excite
others, poffeffed of more abilities
and opportunities, to profecute

the improvement of afubje&tfo
beneficial and affe&ing to foci
ety, my wifhes will have attained
their chief expedation. Comm

pleat fatisfadion cannot, -from the
very -limited extent of human

powers, in a fubjed of this kind,
ever be expedted, as it depends
on knowledge, the mof i irpor-
tant, intricate, profound, and dif.J
;ficult, of any, in fublunary ,cOt1W

cerris;

#00
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cerns; and comprehends, either
in fome inflances remotely, or
for the moff part more intimate
ly and indifpenfably, a reference
to, and acquaintance with, al.
moft every part, if not the whole
fcope, of human intelligence; ex-
clufive of many things, wholly

beyond the reach of our capaci.
ties. However difcouraging the
confideration of fuch difficulties
may appear to be, we have the
fame confolation here, as in moil

other things in this imperfect
ftate of being that there re-
mains within our reach a ftilI
pra~ticable and indefinitely pro.~
grefive line of truly beneficial itmh.
provement; which it is the duty
and, intereft of all, who have cone"~

venienic

5



PREFACE. x

venience and opportunity, to
encourage and promote; and was

the motive, as we have already
intimated, which prompted the
produfion of what it was fancied

might be my mite towards that
purpofe.

CONTENTS.

xxv
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ERRAT A.

Page .5, line 4, for 591 read 300.
29, - 3, - 591 "- 300.

60, note, line 14, for Tilarius read Tilafius.

148, line 4, for Dethardengius, read Dethar-
dingius.

1 , 1- ,2, add the following note at Vital heat.

' This feems an improper expreflion. I do not at

prefent, however, recolle& a better: it is evident all

I intend it to fignify is, that heat which remains in the

body after the pulfe and refpiration have ceafed.

AN
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ON THE

RECOVERY OF THE APPARENTLY

DEAD.

A P PARENT death, or fufpended
animation, being the fubje&t pro..

pfdfor our difcuffion, it will be necpf-.

fary' to furniffi, between this term and
pofitive death, a clear and diffina difcri.

niintio; which I conceive to reft en-
tirely on the one circumftance, of the

prefence or abfence of the principle of ir-
ritability : when it is prefent, however
firong may be the appearances of death,
and notwithflanding the vital, natural,

B and



[2]

and animal fun&tions, may feem abolished,
animation can only be faid to be fufpended;
but when it is abfent, the body is then
to be confidered as abfolutely and irreco-
verably dead.

The powers of life may be fufpended
by various caufes: it is moft probable,
each of thefe caufes may operate in fuch

a manner as to produce a different effet ;
and confequently require fome variation in
the method of recovery. The nature of
my engagements will not at prefent permit
me to examine all of them fo particularly
as I could with: on this account, I propofe
to confider principally Drowning, as the
caufe of fufpended animation which moft
frequently occurs, and which is therefore
the moift important. The others, as more
iarely prefenting themfelves, and particu-
larly as they have a greater or lefs connec-
tion with the former, will not require to
be fo fully inveftigated.
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ION THE SUSPENSION OF THE VVrE

POWERS FROM DROWN.

On the internal immediate caufe of death;
and the manner in which this is iled,
in thofe who die by drowning.

VAR JOUS opinions have been enter-

tained refpeding this interefting fub.

je&; and, notwithifanding the many ex-
periments and difeations, which have at
different times been performed, with the
view of determining the queft ion, it re..
mains nearly as unfettled as it was at flrft.
As the mat eminent of the profeffion have
fo eli'hntially differed, and as their experi-
ments have terminated fo varioufly, it is evi-
dently involved in much obfcurity. On
this account, it will not be improper to re-

cite the principal opinions which have been
13 2- entertained



entertained by different authors; and by
attending particularly to each, we ihall,
in all probability, be enabled to form a
'more fatisfaaory and decifive opinion on
this important and intricate point.

The principal caufes to which the death
of drowned people have been attributed,
may be comprehended in the four fol-
lowing.

ift, That fpecies of apoplexy which
arifes from an over diffenfion
of the ftomach.

,2dly, The blood being rendered unfit
for performing its offices, by
want of the action of the air,
in refpiration.

3dly, Water in the lungs: And,

4 thly, A contraction of the parts about
the larynx, preventing the air
from paffing into or out of the
lungs, and producing death by

a. The
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a. The inclofed air being render.

ed highly phlogifticated.

b. Suffocation, or a congeftion of
blood about the heart and
lungs; or,

c. Apoplexy.

Ift. Thofe who have attributed the
death of drowned perfons to the firfi of
thefe caufes, have, on diffe&ion, found the
flomach much' diftended, from a large
quantity of water in it. This over diften-
fion of the fRomach, they think, would,
by preffing on the aorta, flop the paffage of
the blood to the inferior extremities, the
veffels of the brain will then become over-
loaded, whence apoplexy and death enfue.

That water has fometimes, and in great
abundance, been found in the ftomach of
drowned men, and other animals, will ad-
mit of no doubt; but that it is confant-
ly, or even generally the cafe, is denied
by the concurrent teftimony of many re-

B 3 fpetable
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f3eptable authors; from whofe experiments
it appears, that frequently no water is

taken into the ifomach, at leaf by no
means fuficient to produce the effet

which is attributed to it. Dr. De Haen,
in thirteen dogs which he differed, found
no fulnefs in their ftomachs; and the ex-
periments which I have made on kittens,
in that refpe&, coincide entirely with the
Dotor's, for not one drop of water was
found in the flomach of any of them. As
death then is often produced where this
caufe does not exift, the arguments which
have been built upon it, muff of courfe fall
to the ground.

2d~y. It is well known that the blood,
in its paffage through the lungs, under-.
goes fome very particular and important
change : in what this confiffs, we are
probably not quite certain; the general
opinion however, among the moil cele-.
brated phyfiologiffs of the prefent day, is,

that a portion of pure, dephlogificated,
or
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or vital air, is imbibed from the atmo-
fphere; and that noxious or phlogifti-
cated air is difcharged. If by any means
this procefs is fopped, or even impeded,
for a very hort time, it is faid by the
fupporters of this doarine, that the blood
will be immediately overcharged with
phlogifton, or fome noxious principle;
and hence, when it circulates through the
brain, and other vital parts, the nerves will
ceafe to perform their office, and the ac-
tion of the heart and lungs muff necefia-
rily be interrupted.

This idea, however, is oppofed, and
with great fuccefs, by obferving, that it
would be impraticable' ever to recover
either drowned perfons or ftill-born chil-
dren, on account of the impoffibility of
altering the flate of the blood previous to
the reftoration of the circulation. Now
the contrary of this, we know, every day
happens; for it is no uncommon thing
that life is renewed, without any attempt
to corret the foul properties of the blood,

B 4 by
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by imitating natural refpiration; and the
experiments which I have made on ani-
mals, fhew that they frequently recover
fpontaneoufly, fome time after the vital
and voluntary motions have ceafed.

3dly. In anfwer to thofe who maintain
the third opinion, it will be proper to ob-
ferve, that although water has, beyond
doubt, often been found in the lungs of
drowned animals ; yet that it is frequently
abfent, is evident from the experiments
of men of undoubted authority. Frothy
mucus, now and then mixed with blood,
is very generally to be met with in the
lungs, and fomnetimes in confiderable
quantity, owing to the blood and mucus
being forced through the veffels by the
great diftenfion of the pulmonary artery;
and this, I have no doubt, has frequently
been taken for water: but if the animals
are drowned in water tinged with a co-
louring fubftance, the fa& will then be
readily afcertained. Of ten kittens drown-

ed



ed in this manner, not one drop of the
liquor was found in, or to be preffed out
of the lungs.

But although it is on all hands allow-
ed, that water is fometimes in the lungs;
yet that it never gets there while life re-
mains, is rendered extremely probable, by
recollefting the exquifite fenfibility with
which the windpipe is endued, and which
prevents the fmalleft quantity, either of
folid or fluid, air excepted, from paffing
into it. In the adion of deglutition, the
opening into the larynx is completely thut

by the epiglottis; fo that whatever we
fwallow paffes over without producing the

leaft inconvenience. This always takes
place fpontaneoufly, and is not in the leaft

dependant on our will. It is therefore
natural to conceive, that any quantity of
water may, at the time of drowning, be
taken into the Rftomach, and yet not one
drop get into the lungs.

It is certainly very remarkable, how-
ever, that water tfhould at one time be

found
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found in the lungs, and at another time
not, efpecially as the epiglottis is always
found open, and the paffage into the lungs
confequently free. Not one drop of water
was to be found in the kittens, I have
juft mentioned, although they feemed to
gafp under the water, and thruft out their
tongues. Now it is difficult to conceive,
how the tongue can be thruft out, without
the epiglottis being at the fame time
raifed, by the ligament which connets
them together: if this elevation does take
place, the paffage muff, for that time at
leaft, be clofed by the contraaion of the
fauces; but this contraaion does not
probably at all times exit, for it often
happens that water is found in the fto-
mach when there is none in the lungs;
and in the aaion of deglutition, the fauces
muft neceffarily be relaxed.

The generality of writers feem to think,
that water is much more frequently found
in young than in adult animals: this I
cannot allow, as it is in a great meafure
contradided by my experiments.

Some
C



Some authors have imputed it to the

different conceptions of different people,

while in the water; of whom, thofe who
apprehend ill confequences fr taking
water into the lungs, by cloying. the glottis,

prevent any paffing into them; and thofe
who have thought that death was occafion.
ed by want of air, have contrived to open it.
Of the great number of perfons that have
been recovered, fince the eftablifhment of
the Humane Society, we do not find on
who feemed to be impreffed with any fudi

defign ; and if they had, I do not fee how

they could put it in execution, as, at the
time of drowning, the whole nufcular
fyftem is thrown into violent agitatio1ms

and the mind feems, in a great meafure,
incapable of properly regu~lating and di'.
refting our motions. The fuppofition is
rendered ftill more improbable, by rtMol.

lemming that thefe differences hiave chiefly
been obferved in various animals, to whom

it is irmpoffible this -argat# it a in any

rneafure be applied.

11
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There are others who have endeavoured

to explain it, by the difference in the tem-
perature of the water in which the ani-
mals are drowned; the cold water in-
ducing fuch a fpafin about the fauces, as
to prevent any being either fwallowed or
infpired intothe lungs: and warm water,
producing no fuch confequences, finds an
eafy entrance. If this be true, it follows,
that all drowned in fummer fhould have
water in their lungs; but that this is not
the cafe, we are certainly allowed to con-
elude, from the readinefs with which
many are in that feafon recovered, from
whofe lungs no water has been ejeted;
nor has any injury in that organ been dif-
covered from the confequences of that ac-
cident. With the view of rendering this
affair fill more evident, one kitten was
drowned in water of nearly its own heat;
but its lungs, on infpeaion, were the fame
as in the others.

It does not appear then, that, at prefent,
any probable caufe has been affigned for

the



t 13
the uncertain occurrence of water in the
lungs; nor, indeed, does it feem to have
been thought that it would be produaive
of any material advantage, if it were ex-
atly afcertained. As we thall take an
opportunity of difcuffing this point more
fully in another place, it will be unnecef-
fary to fay any thing further upon it at
prefent.

4thly. We now come to examine the
opinion of thofe who maintain, that
" death is caufed by the contraaion of the
parts about the larynx flopping refpira-
tion."

Nature, from the earlieft period of our
exiftence, implanted in the afpera arteria
the moft exquifite fenfibility, by which
the admiffion of every thing, except air,
into the lungs is interrupted. That this
influence prevails in health and difeafe,
in the- firft moments of life, and in the
agonies of death, is known to every one;
and that it did exift while in utero, and

that
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that it continues to be exerted during the

article of fubmeriion, is evident, for thefe
reafons-That an inftance has never been

known where the liqor amnii had pene-
trated into the lungs of the ftus; and
water has not always, or even generally

been foind in the lungs of animals lately

drowned.: which circumftances muff ine-
vitably happen, if a flriaure of the glottis

did not in every infrance invariably take

place.
Eowever plaufible this reafoning may

appear, there are two objeaions toit,
which prefent themkalves ; and which, it
may poffibly be fuppofed, ought to be an..
fwered.

The firfL is, that when water is found

ia the lungs, which it is allowed fre..
tently to be, no contrastion could then

exiA : and the fecond, that in thofe dif-.

fansmade on animals, the epiglottis

has always been elevated, and the pafl.

fapv iWt the lungs bed foiud free.

In~
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In anfwer to the firft, it may be obferv-
ed, that the principle of irritability conti-
nues in the body a confiderable time
after refpiration and the circulation have
ceafed; and fo long as it remains in the
mufcular fibres of the epiglottis, and
thofe which lie about the glottis, the con-
tra6tion we have been fpeaking of will
prevail; but, after an uncertain time,
when this power is annihilated, a fate of
relaxation enfues, the elaftic cartilage of
the epiglottis is then fpontaneoufly ele-
vated, and water is allowed an opportu-
nity of falling into the lungs.

To the fecond, it will be neceffary to
remark, that it is fcarce poffible to con-
ceive, that the body of any human being
was ever opened, at leaft with this view,
till the ftate of relaxation we have juf
fpoken of had taken place; and that in
other animals, it is probable, the fame
condition may hold good likewife: but
fuppofing fome degree of irritability to
exift, we are to take another circumftance

into
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into confideration; which is, the difficulty

of infpeing thofe parts; for whoever is

acquainted with the flender ftrudure of

thofe mufcles, will readily conceive, that

without uncommon care and attention in

the neceffary differion, much more pro-.

bably than has ufually been beftowed

upon it, the weak and feeble power of

contra ion will be deftroyed; for the leaft

preffure on the tongue, or motion of the

windpipe, at this time, when the irritabi-

lity is fo nearly exhaufted, would be fuffi-
cient to elevate the epiglottis.

Allowing then, what is, I think, clear-

ly proved, that death is caufed by a con-

tradion of the parts about the larynx

flopping refpiration-it fill remains to

enquire, concerning the manner in which
this floppage of refpiration ads, fo as to
occafion that effed.

This part of the fubje& is inveloped

with many difficulties and embarraffments;
and notwithftanding that it has been at-
tended to by men of the firft abilities, as

yet
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yet nothing fatisfatory or decifive has been
advanced. The appearances on diffedion
not being at all times fo diftindly marked,
as readily to determine the part principally
affeted, and various circumftances hav-
ing fometimes confpired to occafion a real
difference in the appearances, are the
caufes to which this uncertainty is in a
great meafure to be imputed. We will,
however, confider each of the principal
opinions, and fuggeft fuch hints as appear
either to favour or oppofe the principles
on which they are formed.

a. The inclofed air being render-..
ed highly phlogifticated.

This idea, which originated with the
very ingenious Dr. Fothergill, is fupport-..
ed thus: "Air rendered impure by being
often refpired, acquires the fame delete-
rious properties, and becomes equally de-
ftrudive to animals, as any other noxious
air. Now, if the mere (hutting out of

C the
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the former, for a few minutes, fufpends
the adion of the lungs, the retention of
the latter cannot but haften its final ex-
tin6tion. From whatever caufe refpiration
is flopped, a quantity of phlogifficated

air remains fragnant in the cells of the
windpipe. This, by its fedative power,
fpecifically exerted on that organ, by de-

grees deftroys the remnant of irritability;

and thus, though hitherto unnoticed, pro-

bably gives the.coup de grace, in all cafes
at leafft of the pulmonic kind. Hence, per-

haps, may be explained the difagreeable
fenfe of fuffocation, which is felt on for-
cibly holding the breath for a few feconds;

and why, if this is protraded beyond a

certain time, the intolerable anxiety

which it excites, becomes at length in-
compatible with life."

From this quotation, it appears to me,
that air phldgifficated, by remaining in the
cells of the windpipe, and air rendered im-
pure by being often refpired, is to be confi-
dered as precifejy the fame, fince air being

loaded
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loaded with phlogifton, and from the fame
fource, is the cafe in both inftances: hence.
as air thus rendered impure certainly does
acquire " the fame deleterious properties,
proves equally as deftrudive to animals,
and affeas them in the fame manner as
that noxious air which arifes from the
grotto del cani, fumes of fulphur, char-
coal, and other bodies which exhale phlo-
gifton or mephitic air," it follows, that
death, in both inftances, is effeced by the
fame means; and confequently we muft
exped to find the concomitant phaeno-
mena exadly fimilar. Let us fee whether
this is the cafe.

Animals who perifh on breathing va-
rious kinds of noxious air, do not always
exhibit precifely the fame appearances;
but as thefe feem to differ more in degree
than in any other refped, it will not be

neceffary to make any particular diftinc-
tion.

It is obferved, that they are generally

convulfed, and that they are killed fooner

C 2 than
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than by ftrangulation, fubmerfion, or
confinement in vacuo. It is further re-
marked, that fuch bodies, inftead of be-
coming rigid, remain generally quite flex-
ible, and the blood continues in a fluid
ftate, with fcarce any tendency to con-
cretion.

Now, in every one of thee articles, do
drowned people exhibit the oppofite ef-
fees: they are not fo foon killed; their
joints do become ftiff; and experience
teaches us, that their blood foon begins
to coagulate.

Travellers inform us, in their accounts
of the pearl fifheries, in the Eaft and
Weft Indies, of an amazing length of time
Lome of the divers are capable of remain-

ing under water, without any fupply of
frefh air: thofe who are very expert are
faid to continue in that fituation half an
hour; while thofe who are not fo, do not
much more than exceed half that time.
Whether there relations are to be depended
upon as firialy true, is matter of little

confequence;



confequence; but we all know, that thole

people are certainly endued with the power
of retaining their breath much longer
than men in general; for, by obferva-

tion, it has been found, that men ufually
begin to drown, after being under water

about half a minute. Now, foon after
this period, we fhould expea, according
to the Do6tor's theory, that the air in

their lungs would become highly phlogif-
ticated; its baleful and fedative effets

muf therefore be exerted on the nerves of
the lungs, and the intolerable anxiety
which it occafions would become incom-
patible with life.

To this it may be objeaed, that thofe
people acquire the property of remaining
any confiderable time under water, by im-
perceptible degrees, and by long and fre-
quenthabits of repetition, and therefore that

their lungs are equally as likely to refift the
noxious air, as to permit the continuance of
the circulation through them. This I
allow; and moreover add, what Dr. Prieft-

C 3 ley,
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ley, and feveral others, have long obferved
that animals accuftomed to breathe mephi-
tic air, will live a confiderable time longer
in it, than thofe who are not; and that
thofe who ufually refpire pure air, perifh
fooner in noxious fluids than other ani-
mals. In anfwer to thefe, it may be faid,
that although fome inconvenience may
arife from this circumftance, yet the ill
effeds divers moft frequently experience,
while acquiring this extraordinary capa -

city, do not feem to arife from the aaion
of mephitic air on the lungs, but are evi-
dently caufed by an over diftenfion of the
blood veffels of the head and thorax; fuch as
hemorrhages from the eyes, nofe, ears, and
lungs. To me it appears extremely natu-
ral to conclude, that thofe fymptoms which
are the moft urgent, would, on the conti-
nuance of the fame caufe, be increafed fo
as to occafion death, rather than that that
effea thould be produced by a frefh affem-
blage of circumftances,'which, as yet, has
caufed little or no inconvenience.

In
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In order to determine whether there was

any difference between air which had fre-
quently been refpired, and that which had
long been retained in the lungs, I made
feveral experiments :-by expelling all the
air out of my chef, and keeping the veficles
of the lungs collapfed as long as I was
able; then making a full infpiration, and
immediately expiring it into a bladder ;-
by retaining a certain quantity in my lungs
as long as I could, and then expelling it
into a bladder;-and, by breathing a fpeci-
fled portion into and out of a bladder for a
particular time. The air to be tried was
mixed for a certain fpace of time with an
equal quantity of nitrous air; and particu-
lar attention was paid, that the nitrous
air was always of the fame ftrength, and
the water in the trough of the fame tem-
perature. The event of thee experiments
will be found in the following table.

C tir
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I could not prevail on myfelf to extend
thefe experiments any further, on account
of the great inconvenience I experienced
from the fixteenth, where 59 inches were
breathed into and out of a bladder, for two
minutes and ten feconds, which was near,
ly three times as long as another perfon
could breathe the fame quantity. After
the firft minute, I began to experience
great anxiety at my breaft, which in about
half a minute more increafed fo as to be-
come almoft intolerable: my head, which
at the time the oppreffion at the breafw
commenced, appeared to be diftended be-
gan now to prove fo diftreffing as to make
me almoff inattentive to my former fen-
fations: my face was fo much fwelled,
that I could fcarcely fhut my eyelids; it
was almoft black, and felt exceffively hot:
every object appeared red, and fparks of
fire were in great abundance dancing be-
fore me. The fight began to fail; great
giddinefs in the head, and confufion in the
fenfes enfued, and at laidI fell into a chair.

Breathing
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Breathing the freih air gave me infant re-
lief, but for the fpace of two hours I was
fomewhat confufed and giddy. To there
fucceeded a violent pain in the head, which

continued the remainder of the day ; but I
awoke the next morning perfealy free from

any complaint.
With the intention of afcertaining, as

nearly as poffible, the degree of phlogifti-

cation which the air receives from the
lungs of animals, in the ation of drown.
ing, and afterwards when they appeared to

be dead, I put a kitten under a glafs re-

ceiver, exadly filled with and inverted

into a tub of water: immediately a quan-

tity of air was vifible at the top of the

glafs; a meafure of which being mixed

with an equal quantity of nitrous air, ap-

peared very nearly of the fame degree of

purity as common air. Sufpeding from

this, that the air was not expired by the
animal, but that it was feparated from its
hair, or conveyed there fomehow by the

hand, I repeated it feveral times with
greater
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greater care, and I took the precaution of
wetting the creature's coat thoroughly, be-
fore it was put under the receiver; but
the quantity of air was the fame, and, as
before, very little worfe than the common
atmofphere. When the animals were
dead, I prepared to examine the fate of
that air, which, according to the Dotor,

remains fragnant in the cells of the wind-
pipe: they were therefore very gently

and carefully removed from the receiver
in which they were drowned, and their
heads placed underneath another jar quite

filled with water: in this fituation, their

thorax and abdomen were properly preffed;
but not one particle of air efcaped.

We will now finifh what we have to
fay on this occafion, by recapitulating
what has been faid, and deducing a few

inferences from thence.

i ft. It does not appear that drowned

animals are killed by mephitic air ading

on their lungs, as the appearances, at the
time
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time death feemingly takes place, are very
different from thofe who irnpire the fame
kind of air.

2dly. As the inconveniences perceived
by divers, after remaining a confiderable
time under water, do not appear to arife
from the a6ion of phlogifton on their
lungs, it is highly prefumable that their
death, were they to remain under water
long enough to occafion it, would not be
produced by that caufe,

3dly. The extreme anxiety which arifes
in confequence of forcibly retaining our
breath, is not caufed altogether by the
anion of phlogiffon on the lungs, becaufe,
from a comparifon of the ninth with the
fifteenth experiment, it appears that the
air, in this cafe, is nine degrees purer than
that which was frequently refpired, al-
though the quantity of air, and the time
it was ufed (300 cubic inches for 72
feconds) was the fame in both inflances:

and,



[ Z9 ]
and, by comparing the ninth with the
fixteenth experiment, where the fame quan-
tity was taken into the lungs, 591 inches,
but in the former was retained as long as
I was able, and, in the latter, was breathed
into and out of a bladder as long and as
often as I could-it will be found, that
the air frequently refpired was feventeen
degrees worfe than that which was re-
tained: and at the time I was making the
experiments, I found the anxiety attend-
ing No 16 infinitely more diftreffing than

that of N ° 9: it is therefore not an im-
proper conclufion, that the anxiety, where
the breath is retained, or fully expired,
arifes in a great meafure from an imped-
ed circulation through the lungs, in con-
fequence of the motion of that vifcus be-
ing fufpended.

4thly. That all the air is violently ex-
pelled from the lungs the inflant the ani-
mnal is fubmerfed, and that none flagnates
in the cells of the windpipe; confequently,

the
4'
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the death of drowned animals cannot be
attributed 'to the aaion of phlogifton on
the nerves of the lungs.

It would be impofiible, at any rate, to
pafs over in filence a theory fo ingenious
and plaufible; and moreover, as it originat-
ed with an authority fo learned and re.
fpedtable as that of the gentleman juft
mentioned, we were particularly called
upon to give it a ferious confideration, and
ample difcuftion. On this account, we
have exceeded the bounds at firft propofed,
and muf therefore haften to profecute the
further confideration of our fubjel.

It appears to us no way unneceffary to

remark, that but few diffeaions have been

made of drowned perfons, at leaft very few

have been publifhed; and even there have

not thrown fuch light on the affair as
might have been expeded. In feveral in-
ftances it has appeared, that the vefTels of
the brain were not turgid with blood, and
in fome that they were rather empty: in

others,
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ethers, no notice is taken of any colleaion of
blood in the heart or lungs; and, in mofi,

no particular appearance was difcoverable,
which could be fiuppofed to be the caufe of
death. This difference in the appearances,
on diffeaion, may be accounted for by the
length of time which has frequently elapf.
ed before the body was opened, having
given an opportunity for the blood to be
more generally diffufed, which it certainly
will be in a greater or lefs degree, as the
humors become cold, and the fibres con-
fequently contradted. Harvey has an ob..
fervation much to the prefent purpofe

*Ego aliquando, in cadavere humano noviter

lirangulato, intra duas horas a fufpeuifione, aperto

peEtore et pericardio (antiquan faciei rubor evanu-
erat) auriculam dextram cordis et puirnones, pluri-

mum diftentos et infarabs fanguine, mnultis atteffan.

tibus oftendi ; prxecipue vero auriculam, ad rnaxiini

horninis pugni magnitudinem, turaentern adec ut
difruptum iri putares. Qua; moles die fequente, re-

frigerato penitus corpore, et per alias vias cruore
dilapfo, detumefceins evanuit, Exercit. alter de circul.

fanguin.

I 1have,"
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"' I have," fays he, " fometitnes in a
human body recently ftrangled, that is,
within two hours after hanging, when the
cheft and pericardium were opened (before
the rednefs of the face was gone off) de-
monftrated to many witneffes, that the
right auricle of the heart, and the lungs,
were very much diftended and fuffed up
with blood; but chiefly the auricle, to the
bignefs of a large man's fife, and fo very
turgid, that you would fuppofe it ready to
burfit. Yet all this quantity of blood, on
the day following, when the body was
quite cool, had entirely difappeared, having
flowed down into other paffages."-This
effet will be greater or Iefs, as the internal
heat may have continued a longer or
fhorter time ; and according to the pro-
penfity which the blood has to concrete:
both which circumftances, in different
people, we know, vary extremely; the for-
mer remaining much longer in one in the
middle of winter, than in another during
the height of fummer; and the blood of

fome
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fome beginning to coagulate almoft the
inftant it is taken away, while that of
others requires half an hour, nay, even
upwards of an hour, to bring it to the
fame ftate. We fometimes find the coa-
gulum of fo loofe a texture, that a probe
paffes through it almoft without refiftance;
and, on the contrary, we do not unfre-
quently fee it fo firm and denfe, as by its
cohefion to fuftain its own weight on the
probe. What this variation is owing to,
it is of no fort of confequence, on the pre.
fent occafion, to enquire: the fad is ex-
tremely evident, as well from what has
been faid above, as from the great altera-
tion in the external appearance of the body
-that the blood continues in the veffels,
where it abounded at the time of death,
but a very fhort time. It may further be
obferved, that the brain, in general, is not
examined till the thoracic and abdominal
vifcera have been diffeaed; in performing
which, the great blood vefT'els are divided,
and their contents are ufually poured forth

D ~
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in great abundance, fo that if any congef
tion did at that time exift in the neigh-
bouring parts, it will probably, by there
means, be leffened, if not totally overcome.
Thefe, therefore, are to be affigned as fome
of the principal reafons, why the appear-
ances, on the diffeAion of drowned people,
are fo different; nay, that they fometimes
may be oppofite, and yet were originally
nearly the fame.

From what has been faid, it hould ap-
pear, that we are not to expe& thofe ma-
terial affiftances from the diffe&ion of
drowned people, that we might otherwife
have imagined; efpecially at the prefent
time, when no fubjea can poffibly be pro-
cured, that has not lain a very long time
under water; or, which is lefs likely to
anfwer our purpofe, thofe on whom
means have been employed for reftoring
life, fuch as heat, friaion, and motion:
although they may by no means be able
to effea a recovery, yet there can be no
doubt, but the long perfifiance in their

application
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application may anfwer the purpofe of
overcoming any congeftion, and of difiri-
buting the blood more equally throughout
the vafcular fyftem.

Animals have frequently been diffeted,
as they are more readily procured than
human fubjefts; and it may be fuppofed
the inconveniences I have juft mentioned
will by there means be overcome, as we
have an opportunity of commencing our
examination as foon as we with. But, on
account of the inequality of the fkull, the
membranes, and even the fubftance of the
brain, have often been cut into, on faw-
ing through the cranium; and, for want
of making frequent diffetions of animals
Who have died from different caufes, we
are, in a great meafure, at a lofs in form-
ing an accurate opinion of the matter.

Having premifed thefe few obfervations,
we may, I conceive, be enabled the more
readily to underftand why opinions have
varied concerning the manner in which
death is produced, and it will likewife

D2 af fift
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affift us, in fome meafure, in finding out
the true caufe: whether it be-

b. Suffocation, or
c. Apoplexy.

Of thofe who are of the former opinion,
Dr. De Haen flands theforemoft; and, as
this gentleman profeffes to have formed
his opinion from the appearances on diffec-
tion, it will be proper to attend to what
he has advanced in fupport of it.

On diffeding a woman who had re-
mained feveral hours under water, all the
parts of the lungs and breath remained en-
tire. Upon preffing the lungs, the water
which had made its way into them, evi-
dently regurgitated by the windpipe: the
lungs were entirely black; and the heart
void of blood.

On opening the bodies of eleven dogs,
which were drowned for the purpofe, Dr.
De Haen, in the fecond chapter of his
Ratio Medendi Contin. informs us, that,

in



1 37 1
in feven inftances, water was infpired into
the lungs; in two, the lungs were free;
and in two, the membranes of the brain
and lungs were inflamed and diftended.
In the fifth chapter of the fame book, we
are told, that on opening four dogs which
were drowned, evident marks ofcongeftion
were found in the lungs, but no appearance
of any in the brain. From his experi-
ments and differions, he deduces feveral
conclufions, and among them this, " that
when the brain appears affeaed, after
hanging or drowning, it mult be afcribed
to an old head-ach, or fome hronic dif-
order."

As it is generally agreed, that the ftop-
page of the motion of the lungs is the firl
internal efficient caufe of death, let us con-
fider the effeas which reafon teaches us
muft inevitably follow the ceffation of that
important aaion.

The blood returning from all parts of
the body, by the fuperior and inferior
vent cave, is colleded in the right auri-

D 3 cle
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cle and ventricle of the heart; front
whence, in a Rate of health, it is tranf-
mitted through the pulmonary artery and
veins, into the left auricle and ventricle;
but, in the prefent inflance, the motion of
the lungs being flopped, only a fmall

quantity can pafs through that vifcus, fo

that the right auricle and ventricle foon
become full and over diftended: in confe.-
quence of this, the right finus venofus,
and the venxe cavx will not be able to

empty themelves, and the blood will be
accumulated throughout the whole venal
fyitem; brut as the quantity of blood

Lent to the brain is infinitely larger in
proportion than to any other part of the

body *, it neceff'arily follows that the ob-%

*The quantity of blood feet to the brain is efti.*

mated differently by different authors. Malpighi fays

it is at leaft one-third ; many eftimate it at a fixth:

Dr. Monro will allow that only one-.tenth of the
whole miafs circulates within the head, which is, ac.
cording to him, newly four times more than in any
other equal portion of the aortic fyftem.

ftru ti pi
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fjruaion of the veffels of the head, and
the fyrnptoms depending upon it, will
take place fooner, as well as be more re-
markable, than in any other part of the
body. And if to thefe confiderations we
add the exquifitely fine texture of the veffels
of the brain, which far furpaffes that in
any other organ, we fhall confequently be
led to conclude, that the effeas cannot
fail of being more confiderable. The ju-
gular veins therefore, and the finufes of the
dura mater, which immediately commu-
nicate with each other, cannot poffibly
expel their contents into the fuperior cava,
becaufe it is already filled; and the fame
caufe being extended to the tender and de-
licate veffels of the brain, will comprefs
its fubftance. Hence its faculties will im-
mrnediately be affeaed, its fundions inter-
rupted, and, finally, its influence over the
reft of the vital, as well as the natural and
animal aaions, muff either be fufpended
or entirely deftroyed.
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We will now obferve how far thefe cir-
cumftances are verified by a&ual pratice;
and how far the fymptoms, in fimilar fitu-
ations, and the appearances on diffeaion,
favour or oppofe the theory we have de-
livered.

In all thofe drowned people which I
have had occafion to fee, the face has been
remarkably fwelled, and of a dark red or
livid colour ; the eyes violently fuffufed
with blood, enlarged, prominent, and
fometimes fo protuberating, that the eye-
lids feemed infufficient to cover them;
the features of the countenance generally
diftorted; and the tongue in part thruft
out of the mouth. I appeal to thofe who
have been in the habit of feeing drowned
people, whether this is not their ufual
flate: and I afk, if it is poffible to pro-
ceed from any other caufe than apoplexy,
or an enormous diftention of the veilffels of
the head?

There are but few cafes in the reports
of the Humane Society, where notice is

taken
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taken of the patients account of their fen.
fations in the at of drowning, and thofe
are but flightly mentioned. It is faid,
however, that on falling into the water,
they immediately loft their fenfes, and
had not the fmalleft recolle&ion of what
paffed, till they appeared tolerably reco-
vered. Not a word is mentioned of op-
preffion, or even anxiety, at the breaT, or
any one fymptom which can induce us to
think that death took place from a, caufe
refiding in the chet;: but the fenfes every
one agree in allowing to be dependant on
the brain; the lofs of them, therefore, mudf
be owing to its diminifhed energy.

Their fymptoms at the time of reco-
very, and after life has returned, require
our attention, as thofe parts which have
fuffered molt from the accident, will ex,.
hibit fymptoms of injury fome time after
recovery, and in this manner may probably
indicate the part principally affeaed by
drowning.

Before
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Before I attend to thofe cafes which
are generally known, I will notice one
which happened Tome time fince under
mny own diredion, and is quite in point.
A man fell overboard, and was taken up
without any fymptom of life; his pulfe
and refpiration foon returned; fome glim.
mering of fenfe was likewife evident, but
in a few minutes he fell into a profound
apopleAic fit, from which I expeded he
would never recover; when, however, he
did recover, there was no cough or un-
eafinefs about the cheft; but the head
remained heavy and confufed for fome
time.

One hundred and two cafes are men-
tioned, where the fymptoms, at the time
of and after recovery, appeared to arife
evidently in confequence of the head being
affeded; and thirty-nine Ihewed fymptoms
of fome part within the thorax being in.,
jured; it is to be remarked, however,
that in the greater number of thefe, fymp-
torms of the head being affeaed occurred

gat
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at the fame time; feveral of them there,
fore, with equal propriety, might be placed
under the former head.

From this account it appears, that the
brain is generally affeAced; but that, now

and then, the heart or lungs fem to fuf-
tain the principal mifchief.

That oppreffion at the breaft, with pair
and difficulty of breathing, thould fome-

times occur, is furely as little as can be

expeaed, from the diftention which the
heart and lungs fuffer in the at of fub-
merfion; and in proportion as thofe parts

are more or lefs weakened or difeafed, the

effeats will be more or lefs feverely felt.

There are few people in whom the lungs

are perfealy found: when that is fortu-

nately the cafe, little inconvenience, I ap-

prehend, would arife; but in thofe whole

heart or lungs have long been in a morbid

filate, fuch, for inftance, as have been

affeaed with angina peaoris, afthma, con-

fumption, &c. death may very probably

fometimes take place, by rupturing fome
of
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of their veffels, before a futflcient quan-
tity can be accunmulated to occafion a ful
nefs of the brain.

I never had an opportunity of diffeding
any perfon who was drowned; and I ac-
knowledge I do not recole to have
read of one inftance where fuch appear
ances were difcovered, on diffeaing the
brain, as were fufficient fatisfaaorily to ac_
count for death. But although this be
allowed to be the cafe, at the time of ex-
amination, it does not neceffarily follow,

that finch a caufe did not exifl at the mo-

ment of death, or in the flate I have ju&t
defcribed, foon after that event has taken
place. But enough has already been fa id
on this head, to account for the different
appearances which occur in different fub-.
jeas, and for the abfence of thofe appear-
ances, the abfolute exiftence of which
has hitherto been looked upon as neceff'ary
to confirm the opinion I am endeavouring
to eftablifh.

It
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It will, however, be remarked, that one
circumfitance is as yet unaccounted for;
which is, that in diiffeting thofe who have
died of apoplexy from other caufes, blood
or ferum has generally been found extra-
vafated within the ikull; and from my own
account, fimilar appearances have not been
obferved in examining the heads of thofe
who have been drowned. I am well aware,
this is the moft important objetion which
will be raifed againft this theory. It has,
indeed, hitherto been deemed a decifive and
irrefragable argument againft it, and, fo far
as I am acquainted, remains unanfwered:
but I am of opinion, if we attend properly
to the fubjea, we shall find this argu-
ment will lofe much of its weight, if not
be entirely overbalanced.

In every apoplexy which arifes from an
internal caufe, a predifpofition has exifted
for a longer or Ihorter time: hence the
veffels of the brain muff neceffarily be-
come weakened and relaxed; they are,
confequently, more readily ruptured, and

" their
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their contents effufed, when the force of

the circulation through them is by any
means confiderably encreafed. For this
reafon, it is pr6bable, that the fame caufe
which produces extravafation in the brain
of one previoufly difpofed, would, in an-
others the veffels of whofe brain are in a
healthy, firong ftate, produce only a con-
geftion or over diftention of the veffels of
that part. Indeed, I am much inclined
to be of the opinion, that extravafation
from an internal caufe has never, in any
one inftance, taken place where a difeafe

in the veffels, or fome other predifponent

caufe, did not exift. If, therefore, fuch

predifpofition was prefent in a perfon who

was drowned, effufion would, I have no

doubt, juft as readily happen, as when
the circulation through the brain is ob-
ftruaed by any other means; but if no

fuch caufe was prefent, then the natural

ftrength and elafticity of the veffels would

be fufficient to prevent any fuch effea

from taking place
Compreffion
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Compreflion, I mean from internal

caufes, may arife from two fources-ex-
travafation, and fulnefs of the veffels: bothof thefe, if flight, will produce nearly the
fame effeats, only thofe of the former will
depend in fome meafure on the part where
the effuflon happens; while the latter, aft

ing generally, will affe6t the whole fub.
Ntance of the brain, and every part of it
will fuffer; but if the extravafation is con-
fiderable, then everypart will likewife be
affeaed: and thus the two caufes ulti-

mately operate in the fame manner.
That the funtions of the brain are

impaired or deftroyed fooner by compref-

fion than any other caufe, appears from a
variety of caufes ; for why, otherwife,.
should the mot alarming fymptoms often
fucceed a fmart blow on the head, and
ceafe, frequently, almoft inllantly,. on a
few drops of extravafated blood being eva-
cuated by a perforation made through the
ikull? and, on the other hand, in thofe
accidents with bad and extenfive fra~tures,

9 which
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which originated from a much more vio-

lent caufe, where not only the cranium
has been depreffed, and the membranes
lacerated, but where even a confiderable
portion of the bone, membranes, and fub-
flance of the brain itfelf, has been de-
ftroyed, no alarming fymptoms whatever
have followed, and a cure has been effeaed
with but few inconveniences. How can
we account for the effeC being fo difpro-
portioned to the caie, but by attributing
it to the greater degree of preffure which
the brain fuffered in that cafe where the
bone was found, than in the other where
there was a large opening for the blood
and ferum to be difcharged, and thus pre-
venting any confiderable compreffion ?

A difproportion is, by feveral anatomifts
and phyfiologifts, fuppofed fometimes to
exift between the brain and the cavity of
the cranium; and that it is fo, in fome
degree, feems probable, from confidering
that the futures of the fkull are now and
then found clofed in young people before

t- 0the
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the head has arrived at the full fize; hence
its cavity is with fo much difficulty en-
larged, that it is poffible it may never be
able to attain its natural capacity: the
brain, therefore, will either be ftinted in
its growth, or preffed clofer ,nd firmer to
the infide of the fkull than it naturally
ought to be. To fupport the propriety
of this fuppofition, we appeal to the ob..
fervation, that the inner part of theikull
of fome people is much more furrowed
than others of the llme age; and this
difference may be accounted for, by al-
lowing the brain and dura mater to be
preffed much clofer to the bone in the
one perfon than in the other. Thee in
dentations, when confiderable, pro 7  tIat
the parts muff have been in that fituation
a long time: but as we have reafon to
believe that the water which is found in
the ventricles of the brain, varies in its
quantity, being fometimes very little, and
at others in greater abundance; we fee
the difproportion may be on rome occa-

E fions
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lions merely temporary, or at leaft of no
material continuance. Now, allowing
thefe circumftances to be true, and to the
belt of my knowledge their reality has
never been difproved, it follows, that at
a time when the bulk of the brain is
by any means increafed, fo as to be firmly
compreffed by the fkull, a fmaller degree,
either of extravafation or fulnefs of the
veffels, will produce exadly the fame ef-
fe6ts as a greater, when the brain is in a
contrary ftate, or whfh it does not to com-
pletely fill the cavity of the fkull, but that
it might allow of being fomewhat diftend-
ed, without any confiderable compreffion
enfuing. This, in my opinion, proves
very fully and fatisfadorily, not only why
the diftention of the veffels of the brain
may occafion the fame effets as effufion,
but why extravafation may produce only
the lighter fymptoms of apoplexy in one,
while an over-fulnefs of the veffels (hall

occafionr death in another.
As a corroboration of what has been

laid, I may obferve, that feveral inftances of
firongly
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ftrongly marked apoplexy have occurred
from various other caufes, both to myfelf
and others, where, on the ftrideft fcrutiny,

not the leaft degree of extravafation could

be found; but in fome, the veffels have
been remarkably turgid, and in others

fcarce any preternatural fulnefs could be

perceived.
The event of my experiments on kittens,

have turned out differently to thofe of Dr.
De Haen; for the brain being examined
a few minutes after death, its veffels were
loaded with blood: and extravafation,
both under the dura mater, and into the
ventricles, appeared fo evident, that for
fome time I entertained no doubt but it
had really taken place; and had I been
more intent upon e tablifhing a favourite
doarine, than in ffrialy and fcrupuloufly
inveftigating the truth, I fhould have aded
imprudently in giving up fuch an impor-
tant argument, by making it known
that I was miftaken; for if the head be ,ex-
amined immediately after death, the blood,

Ez at
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at that time being fluid, accompanies the

knife, falling into every cavity and recefs,

before you can poflibly fee them in their

natural rate, and thus affords the frongef

and moit lively refemblance to extravafa-

tion, fufficient to impofe on almoft any

one. On repeating the diffetion, how-

ever, a great many times, with great care,

and at different times, I at laff difcovered

the deception ; and am now convinced,

that extravafation did not in any one in-

fance exift, but that a great fulnefs occur-

red in all, except one or two; and that it

was not fo remarkable in them, was pro-

bably owing to the examination being de-

ferred longer in them than in the others.

Should thofe who are of the fame opi-

nion with Dr. De Haen, objet to there

experiments, as not being fufficiently con

clufive, let them recollet, his experiments

are liable to,precifely the fame objetions;
for, in feveral of the animals I diffeaed,
and even in thofe where the congeftion
remained in the head, the heart and lungs

were
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were flaccid, and contained but little
blood: and the Dotor himfelf, in his
Pathological Obfervations, giving an ac-
count of a drowned woman, fays the
heart was " void" of that fluid.

It feems to me, that fufficient has al-
ready been faid on this head to fatisfy the
greateft unbeliever, that perfons who die
by drowning, fuffer from apoplexy: but,
left any fuch hould fmill remain, and efpe-
cially as this queftion has never been fet-
tied before, we will confider the ftate of
the body in two or three fituations which
arife from fimilar caufes, and are in their
effeds nearly the fame as that we have
been treating of; and, as I am perfuaded
the more this fubjed is inveftigated, the
plainer and more evident will this circum-
france appear, we may reafonably exped
it will derive additional confirmation from
that fource.

The fituation of the ftrangled appears
to be very fimilar to that of the drowned,
fince the death of both is ufually afcrib-

E 3 ed
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ed to the fame caife-the ftoppage of

refpiration; although the manner in which
it is effefted remains a difputed point.As we shall have occafion to attend more
particularly to this fubjea in another
place, it will only be neceffary at prefent

to obferve, that as the appearances of
thofe ftrangled by the halter, immediately
on being cut down, exafly refemble thofe
of the drowned, and as their death, and
the. manner in which it is effeaed, is
by De Haen, Hlaller, &c. allowed to
be exadly the fame-it follows, that the
appearances which prefent themfelves on
the diff'edion of the one (the prefence of
water, of courfe, being out of the queflion)
will be nearly applicable to the other.Morgagni, in a madman who had been
ftrangled, faw the veffels of the dura and
pia mater diffended with black and fluid
blood, and the ventricles contained a large
quiantity of turbid ferum. He obferves,
that Littre, in a woman who had been

Iltrangled by two men grafping her throat,
found
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found blood extravafated on the bafis of
the cranium, and into the ventricles. In
a thief, whom Pet. Nanni diffe&ed, and
at which Morgagni was prefent, the lon-
gitudinal finus of the dura mater was rup-
tured: and Lancifi faw, in perfons who
had been ftrangled, bloody points which
appeared in great abundance, and variegated
the white fubftance of the medullary part
of the brain. To thee I will add but
one more, and which is fiom De Haen:
in this he mentions, that the pia mater
was very red; under the tunica arach-
noidea, a quantity of whitifh ferum was
found, and the brain appeared interfperfed

with many red veffels.
Thefe inflances are, I prefume, very

fufficient to (hew, that the perfons in
whom thefe circumftances were found,
died in confequence of the affe&6tion of
the brain. Now, if the external appear-
ance of drowned and firangled people fo
exadly refemble each other; and if their
caufe of death, and manner of dying, is

E 4 one
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one and the fame, it certainly affords a
ftrong prefumptive argument, that, cateris
paribus, the appearances on diffeaion
might prove nearly the fame in both.

In the inflammatory angina, the parts
about the larynx are fometimes fo much

fwelled, that refpiration is much impeded,

and the lungs in confequence cannot have

their ufual play. Hence the blood is

colleted in the right auricle and ventricle;

and if the difeafe gains ground, the fame

effeds follow as were related at page 37,

38, and 39, and the patient will be in

the fame tfate as the drowned, and thofe

fuffocated with the halter. That this is

not ideal, but that it is founded on expe-

rience, is a fa& too well known to admit

a doubt. From thofe, therefore, who

attribute the death of drowned people

merely to congefrion about the heart and

lungs, I would beg to be informed, how

it comes to pafs, that patients in the in-
flarmmatory angina have their face, lips,

and tongue, fo much fwelled; their eyes
inflamed,
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inflamed, and ready to fart from their
fockets; and why the fenfes of feeing,
hearing, fmelling, and touching, are gra-
dually deftroyed, and at laft they die per-
fedly apopleAic ? Was death produced in
the way they conceive it to be, not one of
thefe fymptoms could happen; for the
heart and lungs being overwhelmed with
blood, would occafion death, before any
affetion of the brain could take place.

In the adion of laughing, the lungs are
dilated, and remain almoft in the fame
flate till the caufe ceafes; but while it
continues, the blood cannot be tranfmit-
ted freely through the lungs: hence we
eafily account for the rednefs and fwelling
of the neck, face, and head; and if the paf-
fage through the lungs is long impeded,
the brain fuffers, and apoplexy enfues;
which has, on many occafions, ended fa-
tally. Cafes have often happened of violent
firaining, and fits of coughing, which are
attended with a full and long continued in-
fpiration, terminating in the fame manner;

and
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and finging, or crying, produce fimilar ef'

fees, although it feldom happens they
are carried to any dangerous excefs.

Inflances, almofi out of number, might
be brought forward in fupport of thefe
arguments ; but enough has furely been
faid to fatisfy the doubts of the moil in-
credulous, and fix the wavering mind of

the mot incorrigible fceptic.

Oq
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ON THE UNCERTAINTY OF RECOVERY,

AND ITS PROBABLE CAUSES.

W HOE VER has paid the flighteft
attention in the perufal of the re-

cords of the Humane Society, cannot fail
of being aitonifhed at the different events

in the majority of the cafes there related.
Some we find have been reftored, who

were fubmerfed for half, nay, three quar-
ters of an hour *; feveral revived fponta-

neoufly;

* Cafes 103, 165, 350, 420, 547 d. (I) (ii).

In referring to cafes of recovery, I propofe to con-
fine myfelf as clofely as poffible to thofe which are to
be found in the Reports of our own Society; the cir-
cumfiances of which cafes may at any time be exa-
mined into, and the truth of any remarkable or un-
common incident readily afcertained. Only three
quarters of an hour are there recorded as the longefl

extent of time that a perfon was in the water, who
was
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neoufly; and fome required uninterrupted
perfeverance, in the ufual methods, three

ot

was afterwards recovered. This happened only in

one out of upwards of fix hundred fuccefsful cafes; and

he floated on the furface of the water during the whole

of the time. Rare and extraordinary as this length of

time certainly is, yet it is nothing when compared

with feveral cafes which are to be met with in medi-

cal hiftories. Kuncknel informs us of a young man

remaining perfe6tly alive for two hours under water.

Langhanfius, of a woman who was under water half

a day, and was recovered in a fhort time. M.

D'Egly, of a Swifs diver, who remained in the fame

flate nine hours. Pechlin, of the Tronningholm

gardener, that was fixteen; Alexander Benedi&us,

that was forty-eight hours. Tilarius, librarian to

the King of Sweden, wrote the hiftory of a woman

who was three days under water; and Kuncknel, of

one three days under the ice, who, when found, ap-

peared full of vigour. The fame author fays, I am

fufficiently fenfible, that in Sweden, no one doubts

the poflibility of retaining life under water for eight

days. He then relates the cafe of a painter who fell

into the water, where he remained eight days; at the

expiration of which, he appeared alive on the furface.

Gocellinus, nephew to an archbifhop of Cologne,

fell
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or even four hours *, before evident fymp-
toms of reanimation appeared: fome, with
the intention of deftroying themfelves,
have plunged into the water while, it is na-
tural to imagine, their mind muff have been
extremely agitated: fome have fallen in
during the paroxyfm of an epilepfy t: and
others have lain a confiderable time, from
half an hour to an hour and a half, when

fell into the Rhine, and was not found for fifteen

days; when, being laid in a church, in order to be in.

terred, he foon returned to life. The laft cafe I fhall

notice, is that mentioned by the celebrated Mr.

Burrmann, of a man who continued under water

feven weeks, notwithifanding which, he not only reco.

vered, but enjoyed a good ftrate of health for a great

many years after. Although moit of there ftories

are attefted and vouched for by men of fenfe and

eminence, it is perfedly unneceflary to fay, they are

by far too extravagant to deferve the leaft credit. It

is highly probable, however, that there has been fome

foundation for them, and that feveral have been ob.-

ferved to recover, who have laid a confiderable time

under water, and appeared to be dead.

f Cafes 410, 420, 493, p. 165.
- Cafes 150, 274.

they
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they were taken up without any means being

ufed for their recovery *. Add to thefe, that
the aged t, and many others of whom there
were little hopes, have been recovered

while, on the oppofite fide of the quefion
we are informed, from indubitable autho-
rity, that one fubje& had been fcarce a

minutet, and feveral not more than five
minutes, in or under water, who were not
recovered. Others we find, with youth,

ftrength, and apparently a good conffitu-

* Cafes 21, 49, 8r, 265, 409, 487, 488, 489.

tj Cafes 19, 2-6, (6).
1 Cafe 264.--.Dr Houlfon, who faw him drown-

ing, gave him immediate affiflance, and faw the means
applied above two hours, with perfevering afiduity.

A captain of the navy, who was prefent when the
accidents happened, informed me of two men belong-
ing to the Crown ftorefhip, who fell overboard, one

a marine, whofe head was not under water half a
minute, the other not more than a minute, before
they were taken up ; and notwithftanding the furgeon
immediately commenced the operations recommend.

ed by the Humane Society, and perfevered in their
application a coniiderable time) yet they neither re-
ecovered!

tion
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tion in their favour, who have had the ufual
method of treatment immediately employ..
ed upon them, and have been irrecoverably
loft! From whence then, it is natural to
afk, does this difference proceed, and to
what caufe is this uncertainty to be attri
buted* ?

la

* It is evident, that in by far the greater number
of cafes, it was not poflible to fix on the precife time
the perfon was under water; and the accounts of the
different people concerned, in general, fo greatly
vary, that it is no very eafy matter to reconcile them:
under thefe circumffances, I fear it is the natural bias
of human nature, to incline towards the moft re-
markable.

Sufficient attention has not been paid to the fitua.
tion of the perfon, whether he was under the waters
or whether he only floated; although, it is plain, this
may make a very material difference, as in the former
cafe refpiration is impoffible, whereas in the latter it
may fometimes take place. This article, which in-
deed is extremely evident, is placed beyond doubt by
feveral cafes communicated by Dr. Houlfion of Liver-
pool: that gentleman mentions no lefs than eight in-
ftances of perfons, who, after finking feveral times,

have



[ 64 ]

In many inftances this difference is
readily accounted for. If, for example,

the perfon, previous to the accident, had

indulged in eating to an excefs, a much

larger proportion of blood mull be fent to

the head, than ought naturally to be there;

if he has drunken,; fo as to caufe intoxica-

tion, the vafcular fyftem will be more

diftended, the determination of blood to

the brain will be proportionably encreafed,

and death, in confequence, be much more

eafily brought about. Again, if the perfon

did, at the time of or previous to the ac-

cident, labour under any diforder, it is

natural to conceive, that the powers of

nature would be fooner overcome. The

event in thefe cafes, I fay, is readily to be

accounted for; but not fo thole who, at

have floated for the fpace of ten minutes, and been

taken out with evident fymptoms of life; three were

in the fame fituation for fifteen minutes; and fome

who had been in the water a longer time, feemed at

firf only in a doubtful flate. See Cafes 263, 262,

264, 152, 337. Reports for Si, pages oi, o102, xo3.

the
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the time of the accident, are in a gate of
apparent good health.

Having, in a preceding chapter, invefti-

gated the caufe of death in drowned peo-
ple, it follows, whatever that caufe may be,
that, according as the confitution of the
perfon was lefs or more predifpofed for
fuch a Rate, he will bear being a longer or
horter time under water, before the real

mate of death takes place. What we have
already advanced on this part of the fubjet,
feems to have clearly demonftrated, That
the general and moft prevailing condition
of the body, under thefe circumftances, is a
compreffed ftate of the brain, and confe-
quent apoplexy; therefore thofe who, at
the time of the accident, have any caufe
exifting in their habit, which predifpofes
the body towards a compreffed Rfate of the
brain, or an apoplexy, will be the perfons
who muff firft lofe the appearances, at
leaft, of vitality. On this account, it will
be proper to enumerate thofe peculiar cir-
curnmftances, which have been obferved to

F occafion
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occafion a predifpofition to that affeaion;
and, as the manner in which they may
operate, fo as to produce that effea, will,
I imagine, be readily underftood, I Ihall
fatisfy myfelf with merely mentioning
them, and refer thofe who require any
further information on this part of the
fubjet, to the numerous writers on that
diforder.

Large heads.
Short necks.
Corpulency.
Indolent life, with full diet.
Frequent intoxication.
Plethoric conflitution.
Suppreffmon of ufual evacuations.
Advanced flate of pregnancy.
Polypous concretions.
Tumors within the fkull.
Hydropic diathefis;
In thofe efpecially above 50 years of

age.

Apoplexy
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Apoplexy fometimes comes on Very
fuddenly, and without any warning: it is,
however, frequently preceded by various
fymptoms, which indicate the difeafe to be
at hand. When it is known any of there
have appeared, in conftitutions predifpofed,
previous to the accident, and where any of
thofe caufes which have ufually been ob-
ferved to excite that difeafe have occurred,
we have, I think, every probable reafon to
expea, that fuch perfon will almoft im-
mediately ceafe to thew any appearances of
life,

The principal antecedent fymptoms,
which are enumerated by authors, are the
following:

Frequent fits of giddincfs, or fwimming
in the head.

Tingling, or tranfitory numbnefs in the
limbs.

Singing in the ears,
Great dulnefs.
Frequent fits of incubus.

F a Frequent
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Vrequent head-achs
Falfe vifion.
Lofs of memory.
Deep fleep.
Troubled dreamy.
Great fulnefs of faces
Frequent interruptions of Peeing and

hearing4
Faltering in fpeech6

Drowfinefs4,
The exciting caues ate

'Violent exercife and exertions,
Pafflon.
External heat.
Intoxication
Long flooping with the head down, or

any impediment to the regular and
cuftomary return of the blood from

the head to the heard~ whether from
external comprefion, or from internal
(pafm, obftruffhon, debility, or other

hindrance to the adion of the vef-
fell
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fels in the vicinity of the heart and
lungs,

It would be eafy to point out the mode
in which all and every one of thefe caufes
aa, fo as to induce a flate of apoplexy: ac-
counts of thefe are, however, fo very gene-
rally to be met with in authors who have
written on this affeaion, that it will be
perfe&ly unneceffary for me to enlarge upon
them in this place.

Some cafes are related, where, on recove,

ry, greater inconveniences were experienced
from an affeCion of the lungs, or fome part
within the cheft, than in the brain: this, as
was faid before, in all probability was occaw
fioned by the difeafe in thofe parts; and as
we have feen, that the blood is accumulated
in great abundance in the right auricle and
ventricle of the heart, and in the pulmo-
nary artery, before the brain fuffers, it
follows, that if any difeafe exifts in, or is
intimately conneaed with, thofe vital or-
gans, death will very foon be brought

F 3 about,
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about, either direaly and immediately, from
a rupture of fome of the parts in the thorax,
or elfe fecondarily and confequentially,
from the compreffion of the brain being
effeaed fooner, and with greater difficulty
removed; hence, as every difeafe to which
thofe parts are fubjed, impedes either the
circulation or refpiration, their prefence
muff, according to their violence, in a lefs
or greater degree expedite the fatal event:
either in one way or the other, therefore,
or by a concurrence of both, may be ex-
plained the manner in which all the dif-
eafes affeaing the heart, lungs, or great
blood-veffels, conduce to affed the brain.

Various other circumftances do like-
wife occur, and thofe not unfrequently,
which may either materially impede, or
totally prevent the recovery. Thee are-
ift. Intoxication. A moderate quantity
of liquor, in habits not over irritable,
would probably be not only innoxious, but,
by increafing the vires vitae, might ad as a
preventive: but how nearly intoxication

refemble
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refembles apoplexy, is well known to every
one; indeed, when carried to excefs, it
conflitutes one of the moft violent fpecies
of that diforder. The brain, therefore, be-
ing already compreffed, and the body debi-
litated, a fhort immerfien would foon oc-
cafion the vital adions to be fufpended.
-- 2dly. Great diftention of the ftomach,
either from a hearty meal, or from a large
quantity of water being fwallowed: this,
by ading in a manner fimilar to what was
mentioned at page 5, although it may not
produce the effed there defcribed, will, by
interrupting the flow of blood to the infe-
rior extremities, detain it longer in the
veffels of the brain than would otherwife
be the cafe.-3dly. When the perfon has

funk in very deep water, the additional
preffure on the furface of the body will
fooner repel the blood to the heart and
lungs.-4thly. When the accident has hap-
pened in very cold water, or when the
body, on being taken up; has lain for fome
time expofed to the cold, damp air; under

F 4 there
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thefe circumftances, the veffels of the
trunk and furface being fuddenly braced, an
over-proportion of blood will be fent into
the veffels of the brain, which veffels can-
not be fo much affeded by the cold, on
account of the intervention of the cranium.
Cold, beyond a certain degree, ads in every
conflitution as a fedative, but fooner and
more powerfully when the body is by any
means debilitated: thus, thofe who are
weak from preceding difeafe, from fafling,
fatigue, evacuations, or a debauch, appear
to fuffer principally from cold.- 5 thly. Ex-
travafation within the cranium. Although
this has not been proved by diffedion, yet
there can be little doubt but it does fome-
times take place, efpecially when difeafe
in the veffels, or feveral of the predifponent
caufes of apoplexy, have occurred: when
this does happen, except it be in the moti
trifling quantity, I do not perceive how a
recovery can with any propriety be ex-
peded, for it does not appear that there
is any poffibility of removing the caufe;

and
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and till that can be eff'eted, muf not all

our endeavours to reanimate prove ineffec-

tual ? But, as there is no indubitable fymp-
tom, by which we can be certain when
this circumftance does exift, we flould by
no means, on a prefumption that it may be
the cafe, quit our operations till the full
time direded by the Society is elapfed.-
6thly. Contufions on the head or ftomach
often happen on falling into the water:
it is impoffible to know what injury is
occafioned by thefe; but, as even trivial
blows on the head feldom fail of produ-
cing giddinefs, or momentary confufion in
the fenfes-and as a fmart blow on the
ftomach has often occafioned inftant death
-the chance of recovery will certainly be
lefs, efpecially when the contufion has
been confiderable.- 7 thly. Epilepfy, palfy,
and other affetions of the brain. As in
the brain of epileptic patients there is often
found tumors, effufions, and various pre-
ternatural appearances; and as a fit is
often induced by any great emotion of the

5 mind,
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mind, efpecially terror; death may very
likely be precipitated by one or both of
thefe circumftances. Dr. Cullen is of
opinion, that the apopleaic fate, which
in fome degree accompanies, and almoft
always fucceeds, an epileptic paroxyfm,
does not depend upon compreflion, but
upon a certain ftate of immobility of the
nervous power: his method of reafoning
may the -efcre account why fome, who
were fubmerfed for a few minutes *, dur-
ing a fit, have been, contrary to what might
be expeded, taken out with fome fymp-
toms of life. The intimate connedion
between palfy and fome other difeafes of
the brain, and apoplexy, is apparent from
their running fo frequently one into the
other; and this is a fufficient reafon for
prefuming, that thofe people who labour
under thee difeafes will foon fuffer.-
8thly. Improper treatment. The pradice
of fufpending by the feet, although recom-

* Cafes 150, 274.

mended
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mended by Dr. De Haen, and very 1ately
in the Reports of the Humane Society, is,

as well as rolling in or over a cafk, by no
means fo frequent as hitherto: ftill, how-
ever, they are both, in the abfence of medi-
cal men, fometimes praaifed; and in the

hurry and confufion which generally ac-
companies thefe accidents, the drowned,
while carrying on lhore, and removing to a
convenient fpot, is but too often laid in fuch
a pofition, that his head is thrown either on
the breaft, or almoft on the back. Sufpen-
fion by the feet will undoubtedly increafe
the preffure on the brain: rolling over a
cafk, and fimilar rough ufage, will pro-
duce the fame effe&, and may likewife
tend to deftroy the organization of the
brain, and other vital parts: and where
the neck is either bent forwards, or ex-
tended backwards, the paffage of the blood
through the jugular veins will be prevent-
ed, and the veffels of the brain will remaia
over diffended.

We
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We have thus accounted for a great

number of inftances that may be expeded
to turn out unfavourably, in a very fhort
time : ftill, however, it remains to thew,
what we are to apprehend in thofe who
neither appear to be difpofed to apopleiic
or thoracic complaints, nor to be in the
fituation of thofe we have juft defcribed.

It appears to me, and I have long been
of the opinion, that this circumftance may
be explained by the difference in the con-
ftitution of the perfons affeaed.

Have we not every day, in the courfe
of our pradice, occafion to obferve the
different effeds the fame medicine has on
different patients? Do we not know, that
one perfon fhall require ten or twenty
grains of emetic tartar, to produce the fame
effets which a quarter of a grain will in
another; and that a dram of jalap does
not purge fome more than a few grains of
rhubarb do others ? Do we not fee that one
of a phlegmatic habit will bear a fevere
eledrical thock half an inch long, equally

as
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as well as another of an irritable habit will
one of the tenth of an inch ? Ten drops of
the thebaic tintaure will procure as much
fleep for one, as the fame number of grains
of the extraa will in another : a piat of
wine will intoxicate one man, while another
will drink more than a couple of bottles~
and feel little or no inconvenience. That
bark fometimes purges, and at other times
binds; that acrid humours, or worms in
the inteftines, occafion violent convulfions
in one perfon, and not in another, is knowa
to every one. I have known two grains
of calomel throw a woman into a faliva.
tion and I have given upwards of half an
ounce of calomel, and ufed near two
ounces of the ftrongeft mercurial ointment,
to a child eighteen months old, without
producing any perceptible effe6: and in
this way might we go through the whole
materia medica. What then can there
uncertain effeds depend upon, but the
leffer or greater degree of irritability of the
moving fibres; or, in other words, on the

difference
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difference in the conflitution ? Is it not
therefore in the higheft degree probable-
may we not go fill further, and fay, is it
not evident-if the fame medicine produces
different effe6ts in different perfons, that,
upon the fame principle, fubmerfion muff
be longer in deftroying animal life in one
than in another ?

The dodtrine of temperaments, or con-
ftitutions, has of late been much difufed,
owing to the ancients having diftinguifhed
them according to the nature of the
humours, which they conceived to be pre-
dominant, and in which they conceived
the caufe of all difeafes to refide: thus
we have the-choleric, phlegmatic, fan-
guineous, and atrabilious-the hot, cold,
moift, ansdry temperament, according as
bile, phlegm, blood, or atrabilis, was fup-
pofed to abound ; or as it was believed to
poffefs a greater or lefs degree of heat, or a
larger or fmaller proportion of watery
fluid. The phanomena of the animal eco-
nomy being now much better explained,

6 ' by
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by confidering the flate and affe6ions of the
folids, or moving powers, that diffinc-
tion, with the fyfitem on which it was
built, is at this time pretty generally dif.
carded. Some mode, however, of diftin-
guifhing the different Rfates of the body,
in different people, is, without doubt, very
ufeful on feveral occafions; indeed, with-
out having recourfe to fome fuch method
in the prefent inftance, I fhall not be able
to make myfelf properly underftood:-
but, as I do not recolled any one who has
profeffedly treated on this fubjea, fince the
humoral pathology has been exploded, it
appears really neceffary to form fome ar-
rangement, confiftent with the fyftem of
the prefent day, which refers every thing
to the folids, and views the fluids merely
in a paffive light. Much as I believe this
to be wanting, it is far from my prefent
intention to enter particularly, or exten-
fively, into the confideration of this fub.
je&; all I wih for is, to make myfelf per..
fetly intelligible, and to enable others,

who
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who are inclined to pay attention to this
part of their profeflion, to decide, with
tolerable readinefs, to which cafs thofe
perfons, who may fall under their direc-

tion, are to be referred. But to do this,
I find; that however averfe I may be to
introduce new terms, yets under the pre=
fent circumliances, fome fuch become in-

difpenfably requifite: without any further

preface or apology, therefore, I fhall take

the liberty to diftinguifh the temperaments
or conftitution, into the three following

1. The T'onc indicating ftrength,

firmnefs, and vigour in the muf-

cular fibres .
116 The Atonic-----denoting weaknefsi,

relaxation, and inaaivity.

III. The Irritable-exhibiting quick,

lively, and impetuous motions*

Ifind myfeif unequal to the charge of
e+nveyinrg that perfet, clear, and diflin&t

idea,
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idea of thefe different conftitutions, that
I would with to do : words, however well
fele6ted, or in whatever manner they may
be combined, appear to me not fufficiently
expreffive; although it is certain, that every
one who attentively engages in the aaual
exercife of the medical art, forms to him-
felf tolerably diftind perception of them,
and regulates his praice accordingly.
Having therefore given the outlines, I

might probably be induced to leave them
to be filled up by the ikill of the reader:
as this, however, would be quitting the
fubject in too unfettled a flate, I (hall
briefly mention the leading circumftances;
for the minutiae, after all, muff be left to
the difcretion and tafte of every indivi-
dual.

In the Tonic conflitution, the make is
firong and robuft; the mufcles firm, large,
and diftindly marked, covered either with
a fmall or moderate quantity of cellular
membrane; the hair dark, thick, and a-

G bundant;



bundant; their complexion dark, and
fometimes red, with a firm, or fierce, and
reddifh eye: the external veins are many
and large; and their pulfe is flow, full,
and firong. They are not quickly excited,
but their antions are vigorous; they are
laborious, capable of great exercife, and are
of vaft ftrength. Their temper is gene-
rally very equal ; hence they are either
friendly and fincere, or quite the reverfe;
and, if offended, revengeful and inflexible:
their fpirits are good and regular; their fen-
fibility not in the extreme. The difeafes to
which they are fubjeat, are almoft always of
the inflammatory kind; and they are very
violent when they do occur, as the ftrength
of the conftitution prevents their being
affeded by trivial caufes.

The Atonic conftitution is entirely and
exatly the reverfe, They are weak, often
corpulent, and their mufcles, although
they may be large, are foft and flaccid,
having a large quantity of adipofe mem-

Sbrane
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brane interfperfed among their fibres.
Their countenance is heavy, and void of
expreffion, of a pale, fallow, or white
hue; their hair thin and light; and their
eyes dull. The external veins are few,
and fmall; and the pulfe loft and low.
Their perfeverance in purfuits is fome-
times aftonifhingly great; but they are
in general indolent, and of a pliant difpo-
fition. They are dull, and unthoughtful:
their fenfibility is but little; and fuch
people are fuppofed to be peculiarly in-
clined to cowardice, fear, and avarice.
They are fubje6t to all the difeafes which
depend on relaxation, which are therefore
more obftinate and tedious, than fevere or
violent. "

The Irritable conftitution is by far the
ioft common. The make is ufually de-
licate and flender; though there is fome-
times a good quantity of adipofe merm-
brane. The features of the countenance
are frongly marked the fkin is conm-
monly fair, foft, and delicate; the eyes

G z keen,



1 84 1
keen, penetrating, bright, and clear, often
blue, and the pupil frequently dilated.
Their external veins are not remarkable
either in number or fize; the pulfe con-

traaed, frequent, and eafily quickened.
Their difpofition is lively and enterprif-
ing: all their fenfes are extremely acute;
and their paflions are readily excited: they
are light, inconflant, and fickle; their
fpirits are either very high or very.low;
and their propenfity for pleafure is very
great. Their difeafes are principally of
that kind which is called nervous; but
they are fubjef( to glandular complaints,
fcrophula, and confumption.

It is impoffible to fuppofe, that every
conftitution we meet with, will fall imme-
diately under any of the above heads;. on
the contrary, it is to be expeaed that very
few will occur, fo diftinaly marked as
to belong to one only; we (hall find they
are in general much blended together,
yet not fo much confounded, but that
with attention we shall readily be able

to



[ 8s J
to determine which is the moft predomi
nant, and confequently to which clafs it
ought to be referred.

We cannot but obferve, in the to-

nic temperament, the general concur-

rence of every circumftance which can

contribute to the adion of the heart and
arterial fytem. Such people are alfo in a
itate very nearly allied to a plethora ;

hence the blood circulates with fuch

force, as to occafion hemorrhages from
many parts of the body; and the brain;

from the fuperior delicacy and finenefs of

its veffels, being likely to have a fuper-
abundance of blood in it, will likewife be

difpofed for hamorrhagy, and will eafily

be compreffed, if not ruptured, as foon as

any caufe is applied which prevents or

obftruas the circulation through them.

As fubmerfion, therefore, produces that

effet,, this is the confitution which will

be moft likely to fuffer fooneft.

We have feen the various effeas the

fare articles have on different people;

G 3 and
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and if'we attend, fhall find thofe who are
the moil eafily affected, are fuch as have
their nervous fyflem very fenfible and de..
licate. This ftate of the nerves peculi.
any conifitutes the Irritable tempera

ment.
The mind, likewife, of people belong

ing to this clafs, are as eafily irritated as
their bodies ; all their fenfes, as was faid
before, are extremely acute; their pal..
lons are readily excited, they aremuch
agitated by them; and they fuffer the moft
from the violent tranfports of the foul, All
their paffions are carried to an excels, and
we are frequent fpeaators of the alarming

confequences produced by them.
Of all, the violent emotions of the mind,

terror feems to be produdfive of the moft
furious and fatal confequences ; violent
tremors, palpitations of the heart, faint..

inand convulfions, we every day meet

with from that caufe. Infanity, lofs of
fpeech, epilepfy, palfy, apoplexy, and
fLidden death, are but too often found on

record*
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record, to allow the leaft doubt of their
frequently happening. From the pale.
nefs of the face, the lividity of the lips,
and the palpitation of the heart, it feems
probable, that a contraaion of all the
fmall veffels inflantly takes place, and that
the blood is thrown upon the heart and
lungs fo fuddenly, as to put an immediatefltop to their motion. The proximate
caufe of death in thefe cafes, however,
has not been clearly afcertained by a
fufficient number of diffeaions; but the
fymptoms indicate the brain to be affeaed
and as the jugular veins have been ob-
ferved to be remarkably difiended and puf-.
fed up; as the veffels of the brain and pia
mater have been found loaded with blood;
as much ferum has been extravafated,
both into the ventricles of the brain and
between its membranes ; and, efpecially,
as fome people have been thrown into a
perfe& apoplexy; it is highly prefumable,
when it does prove fatal, that the patients
die apopleaic.

G 4 The
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The horror and diflrefs a man muft

fuffer, confequent to falling into the water,
where inevitable deflrudion is fo very
evident, can more readily be conceived
than expreffed; and it is very likely that,

in every inifance, it may in fome meafure
tend to expedite the fatal event:but

when the unfortunate fubje2 is of that

habit juft defcribed, which we know to

be peculiarly difpofed for the moid violent
exertions of the paffions, and in which

it is apt to produce the greatei effeas, it

is evident that their death will be very
confiderably accelerated by it, efpecially
as it feems to operate in the fame manner
as fubmerfion itfelf.

Perfons of the "irritable confitution,
therefore, who are fo readily and violently
affefted by caufes too flight to make any
confiderable impreffion either on the body
or mind of thofe of a diffetrent. conifitution,
will, upon precifely the fame principle, be

much fooner deftroyed by drowning, than
thofe whofe nerves are lefs delicate, and are
with greater difficulty excited.

As



As, the atonic conflitution is lefs con.
neaed with apoplexy than the tonic, and
as the nervous fyftem is not to be roufed
into fuch violent adions as in the irritable;
it Appears that this habit or temperament
would allow of being under water longer
than either of the former.

It has already been remarked, that the
three cQnflitutions are moft generally mix-
ed 'together ; the event in there cafes may
be predided, by confidering the proportion
in which they appear to be united; if,
for example, an intiance could occur, of a
fitrong athletic conftitution being joined to
an exquifitely nervous fyftem, we fhould

have juft caufe to exped, if what has been
faid is true, that death would almoft im?-
mediately take place; and, on the contrary,
where the tonic, the atonic, and the irri-
table, are fo equally blended and fo ex-
ably adjufted, that neither are remarkably
predominant (and many fuch are, I think,
to be met with) I thould for the fame
reafon conclude, thee would refift the
effeds of fuinbmerfion a greater length of

time
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time than any other modifcation of the
habit whatever.

The reafon why fome people exhibit
fymptoms of life almoft direly, and that
others do not, even for fome hours after
they are taken out of the water, appears to
be accountable for principally by the de.
gree of irritability in the confitution. It
appears, from many experiments, that this
peculiar property is capable of being excit-.
ed after death with greater eafe or difflcul,
ty, according as the animal was more or
lefs irritable during life. We have already
(hewn, that thofe who are much fo, are
extremely liable to be fpeedily drowned ;

and, for the fame reafons, they will be
fpeedily recovered : on the contrary, thofe
of an atonic habit, as they are longer in
drowning, will be longer before they are
recovered *.
* M. Bucquet found, that the molt irritable are

the moil eafily fuffocated, and are molt eafily revived.
They appeared alto to fufFer lefs afterwards from the
fuffocation to which they had been fubjeaed,....Hift,
de la Soc. R, de Mod.

AN
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AN ATTEMPT TO ASCERTAIN WHE+

THER THERE BE ANY POSITIVE
SIGN OF THE ABSOLUTE k'TINC.

'TQN OF LIFE,

H AV INVG afcertained the caufe of
death, and affigned fufficient rea-

fons for the difference in the event of
the generality of cafes, and likewif for
the uncertain time in which life reappears
jn different people, it may be expected we
lhould now proceed to the method of re-

covery, Previous to this, however, it
will not be improper to enquire, "whe-.
ther there are any pofitive figns of the
cxtinfton of life ?" On a queffion of
fuch importance, volumes might be writ-.
ten : the nature, however, of the prefent
undertaking, prevents my entering mi-
nutely into the fubjet; my obfervations

will therefore be but few; they will be
confined
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confined as clofely as poffible to fads, and
as little conneded with theory or hypothefis
as the nature of the fubjet will permit.

Many, various, and even oppofite ap-
pearances, have been fuppofed to indicate
the total extindion of life. Formerly,
a ftoppage of the pulfe and refpiration
were thought to be unequivocal figns of
death: particular attention in examining
the ftate of the heart and larger arteries;
the flame of a taper, a lock of wool, or
a mirror applied to the mouth or noftrils,
or a cup of water to the fcrobiculis cordis;
were conceived fufficient to afcertain thee
points: and great has been the number of
thofe who have fallen untimely vidims
to this erroneous opinion. Of late, fome
have formed their prognoftic from the
livid, black, and cadaverous counte-
nance : others, from the heavy, dull,
fixed, or flaccid fRate of the eyes ;
from the dilated pupil, the foaming at
the mouth and noftrils, the rigid and
inflexible fate of the body, jaws, or ex-

tremities;
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tremities *; the intenfe and univerfak
cold, &c. Some, conceiving any one of
thefe fymptoms as Incompetent and inade.f
quate to the purpofe, have required the
prefence of fuch of them as were, in their
opinion, the leaff liable to error: but
whoever will take the trouble of read.
ing the Reports of the Society with

attention, will.meet with very many in-
frances, where all the appearances, fepa-

* It will be neceffary to diftinguifh between the
contradion arifing from fpafm, and that rigidity
which arifes from the inelafticity Qf the fibres in con-

fequence of death. It is well remarked by Dr. Co.-
gan, that " the limbs are extremely flexible iinmedi..
ately after fudden death, whilf the body retains- any
internal heat : but in thefe cafes the members do not
become ftiff, or the joints inflexible, until the hu..
mours are coagulated, and the fibres rendered rigid
by the cold of death. If therefore any refiflance is

obfervable in the limbs, foon after a perfon has appa.-
rently been Bruck with death, it is to be prefumed,
that there are fome latent remains of life, and that.
the members are inflexible from a f'pafmn in their
rnufcles."

rately,
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lately and even where feveral allc.

ated in the fame cafe, occurred, and yet
the

* Inifances of black, livid, or cadaverous counte..
nance, may, be found in the following cafes: 2, 10,
1, 21 22, 43, 51, 52, 54, 63, 67, 100, .10, 117,

130, 1644, 238, 239, 240, 242,244256,265,268,

78, 282, 312, 314, 324, 357, 358, 393, 396, 411,

415, 423, 424, 432, 435, 437, 445, 446, 496, 501,
561*

Eyes fixed or obfcure, Cafe i, 22, 57, 10rxi,
162, 240, 242, 268, 41 r, 492.

Even the eye-balls may be diminished in lize, im-

moveable, and fixed in their fockets, and the cornea
without luifre, and yet the patient recover; as is evin-
ced by the 41 ith Cafe. Dr. Whytt remarked, in an
apople~Sic boy, whofe breathing was very laborious,
and his pulfe fmall and quick, that his eyes were more
,fhrivelled than they ufed to be in thofe who have
been feveral hours dead.

Foaming at the mouth, Cafe 34', 379, 393, 42.110, I r, 44, 69, 78.

Rigidity of the body, jaws, or extremities, Cafe 5:
10,128, 46, 50, 53,6j, 100, 103, IIIr, 241,260.,
268, 258, 162, 314, 357, 370, 393, 410.

Partial or univerfal cold, Cafe 2, 5, Iir, 14, 19)
21, 28, 4A 50, 51) 52, 53; 57) 65, 67, 81, 89,

98,
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the patient recovered: it is therefore evi"
dent, that thefe figns will not afford cer-
tain and unexceptionable criteria, by
which we may diftinguifh between life
and death.

Dr. A. Fothergill, in his very elegant
and intereffting letters, has the following
obfervation : " One mark of the extinc-
tion of life which generally prefents itfelf,
and which cannot fail to attrad the no-
tice of every accurate obferver, is a pecu-
liar glainefs of the eyes; when this is

accompanied with coldnefs and flaccidity
of the 1kin, it will feldom deceive us.
Another fign, which deferves our particu-
lar attention, is, when air blown into
the mouth paffes without interruption
through the whole alimentary canal."

The information we derive from the
appearance of the eyes, as to the fate of
the body and the mind, both in health

98, oo, 11o, xzt, 115, 117, ,i8, 66, 237, 24r,

257, 258, 26o, 0278, 303, 314, 316, 320, 349, 357,
410 46, 5So.

and
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and ficknefs, is very confiderable: this'
naturally induces us to expel; that much
benefit will be derived by obferving the
phanomena which they exhibit in the
prefent cafe. With this perfuafior, I
have paid particular attention to them in
every inftance of this kind to which I
have been called; how far I have fucceed-
ed, will prefently appear. It is only re-
quifite, in this place, for me to mention,
that a bright, gliftening, and tranfparent
-eye, I have generally met with in fubjets
who never recovered; but I have obferved
precifely the fame appearances in thofe
whofe circulation had been flopped, but
were afterwards renewed. Indeed, Mrs
Church, of Iflington, has obferved, " in
all the cafes which have fallen under his
infpeaion, that when the cornea of the
eye was opaque or mifty, the party was
irrecoverably dead; but whenever it re-
mained clear and tranfparent, they have

been reflored, although no other favour-
able fymptom appeared." Notwithftand-

9 ing
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ing this gentleman's obfervation could not
ftand the teft of later experience, it is a
proof feveral have recovered under his di-
re&ion, where the eye was in that late
which I conceive Dr. Fothergill means
by the term glaJy. There are two other
cafes, and I believe only two, recorded in
the Reports of the Society, unfavourable
to the Dodor's opinion. In cafe 258, it
is faid, " there was great ftiffnefs in the
extremities, and univer'al coldnefs; the
cornea conftantly remained clear and.
tranfparent." In the 9 6th cafe, Dr. Houl-
fton fays, " the heat was much lefs than
natural ; the eye Jet and gla/." Dr.

Whytt, relating the hiftory of a boy who
was feized with the apoplexy, fays, " his
pulfe was full and quick, and his eyes
had fomething of a glazed look." Now,
although I cannot produce a fingle in-
ftance of recovery, where the glaffinefs of
the eyes was combined with coldnefs and
flaccidity of the fkin; yet, what has been
faid, in my mind, militates fo powerfully

H againft



i 98 ]
,againft thefe appearances, that little con-
fidence ought to be placed in their pre-
fence.

I have, in more than one cafe, where
there was every reafon to imagine life had-really been extinguifhed fome time, en-

deavoured to make the air thrown into the
noftril pafs through the whole alimen-

tary canal. This, Dr. Cogan, with whom

the idea originated, obferves he has effeaed
feveral times in ftill-born children. How-
ever, I could not fucceed in the experi-

ment; and indeed I am of opinion, if the

4tomach and inteffines were removed:from
the abdomen, that effeae would not, in ge-
neral, be produced without confiderable
difficulty.

Favourable conclufions have been pre..
dedfrom-the natural colour of the

countenance-the fluidity of the blood---
the flexibility of the joints- the con-
traaion of the fphinder ani-and from
the clear and tranfparent state of the
cornea.

In
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In reply to thefe I anfwer, that, in the
26 4 th Cafe of the Reports of the Society,
Dr. Houlfton, after mentioning that, from
the length of time, there feemed no pro..
fpe& of fucceeding, yet the neceffary
iteps had been purfued, obferves, that no
fign of life appeared, though the face had
all along preferved the natural colour.
Mr. Portal, in his account of two peo-
ple who had been fuffocated by charcoal,
fays, at the time he faw them, their
faces were coloured, and their eyes bright.
And it is no uncommon remark, that the
countenances of fome people look much
better, and more natural, when dead than
while alive.-2dly. It is well known to
anatomifts, that the blood, in many fub.
je&s, does not coagulate after death, but
remains perfealy fluid: if a vein, there.
fore, is opened in any of thee, the blood
will be difcharged as freely as if a languid
circulation did exift.- 3dly. The fupple
and flexible ftate of the joints cannot be
efteemed a pofitive fign of life, becaufe, in

H 2 animals



animals that are killed by lightning, and
mephitic vapours, their joints always re-
main flexible.--4thly. The ftate of the
fphinter ani is noticed in only a few cafes;
but they direaly deftroy the validity of the

remark: fee the 5 Ift and 4 xith Cafes, and
that related at page I54 of the Reports of

1785.-- 5thly. The clear and tranfparent
ftate of the eye has already been faid to
afford us no certain information. In cafe
162 we read, that although there were
fome faint figns of life, yet " the eyes had
loft their luftre ;" and in the 62d Cafe,
"not only the pupil was largely dilated,
but the eyes had entirely loft their luftre;"
yet both thee cafes recovered: and Mr.
Church, with whom this idea firft ori-
ginated, has informed the Society, that in
a cafe at which he affifted, though with-
out fuccefs, the party being irrecover-
ably dead, he perceived the cornea per-
fetly clear and tranfparent.

Putrefadion has by every one, but par-
ticularly by thofe who have attended to

the
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the fubjea, been deemed a pofitive and
unequivocal fign of abfolute death; and fo
molt certainly it is, when far advanced:
but in its incipient, early fate, even this is
to be viewed with a doubtful, fcrutinizing
eye, and can only be admitted in a certain
degree; for there are fome difeafes, to
which the living body is liable, that fo
nearly refemble putrefaction, as I conceive
may be eafily confounded. I will only
mention two-the confluent fmall-pox,
and the fea fcurvy. In the former, at the
time when death ufually takes place, the
lower part of the body, and the extremities,
are generally occupied with petechia,
livid and flattened eruptions, with black
and blue vibices; and the head and fupe-
rior part is covered with a black, fcaly in-
cruftation, which, while it prevents our
forming an accurate opinion of the colour
of the integuments, confines the juices in
fuch a manner, as to occafion their running
into the putrefadtive fermentation, the
effluvia of which affets the organs of

H 3 fmeU
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fmell with precifely the fame fenfation as
the f tor of putrid flefh.

That animal humors, fecreted from the
furface of the body, aCtually putrefy, is
well known, and we have juf given an
inifance of it; and that the ref of the
fecretions and excretions acquire a high
degree of putridity is equally evident.
Baron Van Swieten mentions an intance
of a long retention of urine, which, when
it was drawn off, was fo extremely putrid,
as to affea the furgeon with a flight perip-
neumony for feveral days. The fame fome-
times happens in putrid fevers, at which
time alfo the faces are in a highly putrid
ftate. I remember attending a woman with a
very large abfcefs, which was fituated either
between the peritonaum and abdominal
mufcles, or in the cavity of the abdomen, and
vented itfelf by the navel. The difcharge
was fo extremely putrid, that the women a-
bout her were driven out of the room; and
mny probe was tinged to fuch a degree, that
it was feveral days before it recovered its

ufual



[ 103 ]

ufual appearance. Many fimilar inftances
have occurred in my practice, and many
more may be found in the writers of ob-
fervations. Now, as thefe ecretions were
made immediately from the blood, it
ihould feem that the blood itfelf muft in
fome degree be in the fame ftate; and that
it is fo, in certain cafes, will admit of little
doubt. Morton affirms, he was witnefs to
the following circumitance: " the blood
of a woman in a malignant fever, when it
was let out, flunk to fuch a degree, that
the furgeon who bled her, and others who
flood near her, fainted away."

By taking a view of fome of the moil
remarkable fymptoms which occur in the
laft flage of the fea fcurvy, and by obferv-
ing the appearances which prefent them-
felves on diffeting thofe who die of that
complaint, this opinion will be confirmed.
Dr. Lind, who has written the molt accu-
rately on this fubjea, gives us the follow-
ing information-That on examining the
lips, or the caruncles of the eyes, where the

H 4 blood-
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blood-veffels lie moft expofed, they appear

of a greenilh caft-That the gums are
excefively fungous, with an intolerable
degree of ftench * and putrefafion, and

that they have a gangrenous afpe&-That
they are fubje& to profufe haemorrhages
from different parts of the body-The
blood is thin, and black as ink; after
htanding fome time, it proved of a dark,
muddy colour, the furface in many places of
a greenifh hue, without any regular fepa.
ration of its parts; and when it was kept
fuirring, as it ran out of the vein, its fibrous
part had only the appearance of wool or
hair floating in a muddy fubftance. The

1km was found covered with black and
livid fpots, referubling extravafation un-
der it; and ulcers affording a foetid, fa,
nious gore,I abounding with putrid flefh,

fiDr. Ufuxham, relating the cafe of a fcorbutic pa-

tient, fays, "he flunk fo much before he died, that the

laft tine I vifited him, I could fcarce bear the flench
of the chamber, though not a fmall one."

It is a known fait, that lobfters, and tome other fhell
fifh, ;funk moft horridly while they are alive.

and
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and furrounded with livid edges', were ex-

tremely liable to occur in varius parts of
the body.

In diffieed bodies, the blood in the

veins was fo entirely broken, that by cut-
ting any confiderable branch, you might

empty the part to which it belonged: the
mufcles were found fluffed with corrupted

blood, and, upon handling, they fell to

pieces; the- ligaments of the joints were
corroded and loofe; the epiphytes were
feparated from the -bone; the cartilages

of the flernum were detached from the

ribs; and even- fome of the bones were

found rotten, The heart anld -lungs were
putrid ; the bowels were corrupted; and

the fpleen fell to pieces, as if compofed of
coagulated blood. Do not all thefe cir-
cumfiances make it manifefi, that both the
folids and fluids of our body may become
putrid, and that in no inconfiderable de-.
gree, while we are adtually alive ?

The nature and pharnomena of putrefac-.
lion have been but little examined into,

and
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and are confequently very little under-

ftood. Indeed, an intimate acquaintance
with that fubje& does not, for the prefent

purpofe, feem abfolutely neceffary:-all

that is requifite for us to be acquainted

with is, that the mofl remarkable changes

induced by it are, an alteration in its colour

and finell; both of which are fo peculi-

arly and ftrongly marked, and fo well
known to (at leaff) every medical man,

as to render a defcription of them unne-
ceffary. Whoever, therefore, will take

the trouble of forming a coinparifon be-

tween the putrefaaion of dead animal fub

flances, and fome of the appearances in
the difeafes juft mentioned,. cannot hefi-.

tate in allowing them to be precifely the

fame: in no other manner does it appear
pofible to account for them; but in this

way they can fatisfaaorily be explained.

Even Luppofing, for one moment, that it

may not be exactly the cafe, the appear-

ances are, at any rate,. fo extremely fimilar,
that it would be imprudence in the highcft

degree
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degree to allow, that an incipient putr&.
fa~fion is at all times, and under every cir-
cumfiance, an infallible fign of death.

Upon the whole, then, from what has
been advanced, it does not appear that any
pofitive lign of the abfolute extindion of
life has hitherto been difeovered.

That fuch marks, however, do really
exifi, I entertain not the lead doubt, ab.
though I will not at this time-take uponmyfilf pofitively. to affert it: but that we
are in poffeffion of a tetby +rbich we may

at all times, and with certainty, be Able to
judge of its prefence or abfence, I am qs
convinced as conviafion can rmake me;

and I perfuade myfelf, by attendingI to
what I have to offer, the validity of my
remark will be univerfally allowed.

Death may be diftingifhed into two

kinds or £pecies-.-apparent, and abfolute.
By apparent death, I mean a floppage of
the circulation, refpiration, and adion of
the brain; the irritability, however, or that
peculiar property of the mufcular fibres

4 which.
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which enables them to contrat on being
irritated, 1ill remaining. By abfolute
death, I would be underftood to fignify,
not only a ceffation of the vital, natural,
and animal funaions, but where the prin-
ciple of irritability is alfo entirely de-
ftroyed.

By this definition it appears, that the
only true diftindion between life and
dea4i, is the irritability, or what has been
called the vital principle. If, then, there
are any 'figns which indicate its total
abfence, thofe may be deemed certain
figns of death; and the following I con-
ceive to be fome of thofe marks, which
will enable us to afcertain that point.

I. It has long been remarked by Mr.
Winflow, M. de Haller, &c. that the
pupils of the eye, which were very wide
at the time of death, and continued fo
fome hours, became narrower after a cer-
tain period. The fame appearance have
I obferved in mny attendance on drowned

people;
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people; and for fome time I conceived, the
pupil being contradted would afford an
unexceptionable indication of death. Dr.
Whytt, however, relates two cafes, where
the pupil being remarkably wide, and de-
ftitute of all motion for fome time, became
narrower, even a day or two before death,
in two boys, who died of a dropfy in the
ventricles of the brain. In there patients,
the fpt. falis ammon. held to the nofe, or a
fpoonful of cordial julep, made the pupil
inftantly as wide as it is obferved in a con-
firmed gutta ferena, but foon after it be-
came narrower again. Thefe fads will
prevent our acknowledging this article as
a pofitive fign in every inftance: but as
they are, to ufe the Dodor's own words,
" remarkable hiftories ;" as I cannot find
that the fame circumftance is noticed by
any other writer; and as thefe children did
not die aviolent death; I am Rill of opinion,
that the pupil being contraded, efpecially
if it has been obferved to be much dilated,

will;
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will, in cafes of fubmerfion, yield us pretty
certain information.

II. There is another appearance of the
eye, which I have not long, or often ob-
ferved ; but as I met with two cafes nearly
at the fame time, where this mark came on
as foon as the fymptom of life difappeared,
it made a particular impreffion upon me,
and I very much regret that I did not
earlier attend to the fubjec, and thence
might at this time have been enabled to
fpeak more decifively upon it. What I
allude to is, one of the pupils being more
contraded than the other. I will not at-
tempt to explain this appearance; but fhall
only obferve, that the motion of the pupils,
both in light and darknefs, in health and
difeafe *, at the time of death, and under

almoft

* I recolle6 only one difeafe as an exception, and
that is where the edge of the iris adheres to the capfula
of the chryfialline lens, confequently its diameter can

neither
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almgft every -circumftance, is very nearly
the fame in both eyes. That this fympa.
thetic ation of the mufcular fibres of the
iris is effeaed by the medium of the brain,
will admit of no doubt: when therefore
this regularity is infringed, that is, when
the two pupils are unequally contrated,
it is very prefumable, that the influence of
the brain and nerves is entirely annihi-
lated, and the vital or irritable principle
utterly deftroyed.

III. Vital heat.-Vital heat and irrita-

bility are fo intimately conneaed, that it
is highly probable, when the former is pre.
fent, the latter will be fo likewife: but yet

there are fome circumifances attending

neither be contrated or dilated. But even "C in a
confirmed gutta ferena, if the found eye is covered,

the pupil of the difeafed eye remains in every degree

of light immoveable; and of the fame fize; but if the

found eye is expofed to the fun-beams, the pupil of the

other, which (hewed no motion before, will be evident-
ly obferved to contra&."

this
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this idea, which I cannot immediately re-
concile: for inftance, I have more than
once perceived, on diffeaion, a manifeft de-
gree of heat among the inteffines in the
pelvis, four-and-twenty hours after death,
although the limbs became cold, and fome-
times rigid, foon after refpiration had
ceafed. On looking over authors of ana-
tomical colletions, I find many fimilar
inftances, fome of longer continuance, not-
withftanding the weather was at the time
very cold: and cafes have likewife not
unfrequently happened, where even the ex-
ternal heat has continued near twenty
hours after the perfon has died of a fever.
Whether the irritability in thefe bodies
continued as long as the heat, is now im-
poffible to determine; but it is by no means
improbable, becaufe the heat of all animal
bodies juft dead, would be reduced to the
temperature of the furrounding medium

in equal times with another animal of the
fame fpecies and fize, that was abfolutely
dead, but heated artificially to the fame

degree.



degree. The heat therefore of that body
which continues longer than ufual, muf
be fupported by fome internal animating
dr vital principle and confequently we
may, at leaft in cafes of drowning, eftablifh
natural heat as a mark that irritability, or
the vital principle, has not entirely quitted
the corporeal framed

Allowing animal heat and the living
principle to be co-equal, it fill remains to
mention the manner by which we may
with certainty judge of their prefence or
non-exiftence. We know that the irter-
nal heat always remains a confiderable
time longer than the external; and we
have feen above, that it fotnetimes remains
very many hours in the contents of the
pelvis; after every evident external appear-
ance of its exiftence has quitted the body i
a thermometer, therefore, commodioufly
conftruted*, being introduced three or

fout

* That defcribed by Mr. Hunter, in his paper of
tt Experiments and Obfervations 9n Animals, with re-

I fpi
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four inches into the reaurn, will, by

the quickfilver remaining ftationary, or

by its rifing or falling, readily indicate
the prefence or pofitive extinction of

life.

IV. It was obferved before, that no pro-

bable or fatisfatory caufe had been affigned
for the uncertain occurrence of water in the

lungs; and that it did not feem to have
been thought, that it would be produaive

of any material advantage, if it were ex-
adly afcertained. To me, however, it
appears very differently; as I am of opinion,
if we attend properly to the fubjet, that

we (hall find it claims our particular

notice, as it probably comprehends a cir-

cumf ance of the very firft importance in

the refufcitating art.

In confidering the caufes of death, we

have endeavoured to prove, that immedi-

fpe& to the power of producing heat," will, on ac-

count of its moveable fcale, prove very convenient

for introducing into cavities.
z ately



ately on falling into the water, a violent
contradion feizes the mufcles, which guard
the aperture of the lungs fo effedually as
to prevent the entrance of water into the
windpipe: in this flate of contration do
thefe parts continue, not merely till death,
confidered as a general circumftance, effet-
ed by the fufpenfion of the vital powers,
has taken place, but probably till the irri-
tability of the mufcular fibres is deftroyed.
This principle remains a confiderable time
after the motion of the heart and lungs.
have ceafed; but it does not continue fo
long in one perfon as in another; nor are
all parts of the fame body equally irri-
table.

Every one has, upon a thoufand occa-
fions, experienced the extreme irritability
of the fuperior part of the windpipe; and
that during life it continues fo, as long as
any part of the body whatever, we have
good reafon to prefume, fince we find that
at the point of death, when the pulfe at

I the
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the wrift has ceafed; refpiration becomnm
interrupted; and even when the patient is
infenfible to almoft every other ftimulus
the fmalleft drop of liquid getting into the
lungs, immediately raifes the languid and
oppreffed powers of nature, and the thora-
cic and abdominal mufcles are excited by
violent exertions to affift in expelling the
intruding drop. And that the fame power
remains after death, even longer than in
the heart, diaphragm, or intetfines, is placed
out of doubt, by one of the moft power-
ful flimulants continuing to produce very
confiderable contrations about the for-
mer, when it had ceafed to occafion that
effe6 in the latter.

When irritability in any part is totally
deftroyed, death may then, in the firit
fenfe of the word, be faid to have taken
place in that part, and a flate of relaxation
immediately enfues. When, therefore,
this principle has quitted the fiperior part
of the larynx (and, from what has been,

fai4
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faid in the laft paragraph, we fhould not
expel it would, till every other part was
abandoned) its mufcular fibres, in which
this power refides, will ceafe to ad; hence
the epiglottidii mufcles, whofe office is tp
draw the epiglottis clofe over the glottis,
fo as to fhut completely the orifice of the
trachea, lofe their aion; the cartilage, by

means of its elafticity, is elevated, the

paffage into the windpipe becomes open,
and now not the leaft obftrution exifts

to prevent the water getting into the

lungs.
From this explanation it appears, that

water never enters the lungs till the ani-

mal is in that flate from which a recovery
cannot poflibly be expeted: and, if the

principles on which my opinion is formed

be juft, this circumffance is to be confi-
dered as a true criterion by which we may
diftinguifh between apparent and abfolute

death.
This idea, if not proved, is at leaft cer-

.inly not contradiaed, by any cafe on re-
I cord;
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cord; for not one inflance has ever oc-
curred of a recovery taking place, where
water was even fufpeded to be in the
lungs: on the contrary, of the great
number of fuccefsful cafes with which the
Reports of the Humane Society abound,
where the people have been recovered af-
ter being under water from five to thirty
minutes and upwards-a violent cough,
the firt fymptom which muff take place
as foon as the anion of the lungs is reftor-
ed, if water is in the windpipe, has in no
one inftance been mentioned to have oc-
curred at that time; and when it has hap-
pened, in the courfe of the recovery, it
thould feem that it was only in a flight de-
gree. With refped to the difficulty of
breathing, and pain in the cheft, which
have fometimes prefented themfelves, and
are by many fuppofed to happen only when
.water gets into the lungs; they may, I
prefume, with at leaft equal propriety, be
accounted for, by the great diftention
which the pulmonary veffels have neceffa-

rily
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rily fupported: from this expanfion they
will recover with little inconvenience,
provided thofe parts are found and ftrong;
but if they have previoufly been occupied
by any difeafe, they muff afterwards of
courfe fuffer, according to the length of
time the diftention exifted, and the nature
and violence of the difeafe with which
they were affeted. Similar fymptoms
have occurred in thofe ftrangled by the
cord, although their greateft complaint is
generally in their head: and why, there-
fore, when thofe fymptoms appear from
drowning, may they not be attributed to
the fame caufe?

In the courfe of the experiments I infti-
tuted, with a view of elucidating this cir-
cumftance, I never once could perceive
the appearance of the coloured liquor in
the lungs of thofe animals which had been
only a fhort time under water; but in thofe
that had been long in that fituation, their
lungs were always evidently filled. When
the lungs were free, the irritability always

I4 remained;
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yemained; but when there was water in

them, not the leaft contraftion could be

excited in any part of the body. As a fur-

ther prefumption, that the water does not

enter the lungs till the animal is abfolutely
dead, a kitten was drowned under a glafs
receiver, in a ftrong decoction of logwood,
and was kept there fifteen or twenty

minutes after all motion had ceafed; it
was then removed from the coloured liquor

into clear water, and remained there a con.
fiderable time : on opening it, the lungs
were filled with water, but there was na
appearance of the colouring matter; which
is a convincing proof, that the water did

not enter the windpipe for at leaft a quar,

ter of an hour after apparent death had
taken place,

It is no eafy matter to determine when
water is in the lungs; for if they are en-,
tirely filled, a confiderable quantity will

be expelled on the firft preffure of theOhefl; but there is no method of difcover-
ng, whether it comes from the lungs or

the
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the flomach. If there is a fmall quantity

only, it occafions, on inflating the lungs, a

particular noife, fimilar to what, in dying
people, is called the rattling in the throat
but almofl the fame noife conftantly occurs,
for if there is really no water in the lungs,
there is generally mucus, which will oc-
Gafion a fimilar found. The only circum-
$Iance which I apprehend can guide us in
our opinion, is by attending particularly to
the effea of artificial refpiration. We are

able to difinguifh two, and I believe only

two impediments, to the proper and effec-

tual inflation of the lungs; one, from the
glottis clofing the aperture of the wind-.
pipe ; the other, from .water in the lungs.
When the firft caufe exifts, we are not

ahle, merely by blowing into the mouth
or nolirils, to effed the lealt motion of the

Fhfor to make a particle of air pafh into

the lungs : and the greater force we exert,
the lefs likely, shall we be to fucceed, till

on raifing the epiglottis we readily accom.
glifl pub intention; whereas, when water



r i22 ]
is in the lungs, we can with great facility
produce fome motion in the cheft, which
fhews the opening into the lungs is free;
but neither that, or the quantity of air
thrown in, is at all confiderable, or any-
ways equal to what might be expeaed.
This motion of the lungs, when it has
been continued a fhort time, always forces
away a quantity of very frothy water; and
as this is expelled, the lungs will admit a
larger quantity of air, and the motion of
the cheft will become more perceptible.
By attending properly to there appearances,
we fhall, I am perfuaded, be enabled, with
readinefs and certainty, to decide whether
the water has made its way into the wind-
pipe.

Eletricity has feveral times been ap-
plied in the recovery of the apparently
dead; and although it has not always
effeaed the purpofe for which it was ap-
plied, it has, in every inflance that is made
public, proved its importance, and afford-

ed
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ed the moft ample and decifive teffimony
of its wonderful and extenfive influence.
A cafe which happened under my care
early in the year 1785, made a ftrong im-
prefflon on my mind, and prejudiced me
much in its favour. A young man, after
being a confiderable time under water, was
expofed in his wet cloaths to the cold air
for the fpace of an hour before any means
could be ufed to reftore him-artificial
refpiration, warmth, the tobacco glifter,
volatiles thrown into the ftomach, fric-
tions, and various leffer ftimuli, were
employed near an hour, without the leaft
benefit or alteration: eledricity was then
applied, and hocks fent through in every
poffible direion; the mufcles through
which the fluid paffed were thrown into
fhrong contradions, nearly as violent as is
ufually obferved in healthy people: this
extraordinary appearance recurred as often
as the elefricity was applied, for the fpace
of two hours, that is, four hours from the

time
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time he fell overboard, and, I have no

doubt, from the time his pulfati:n and

breathing ftopped; after which period its

effea ceafed, and no alteration whatever

could be produced. Since this accident, I
have conftantly had recourfe to the fame

agent in every fimilar cafe: in general it

has been attended with the fame effeds ;

but in one perfon, whom there was after-

wards reafon to believe had been fome

hours in the water, in intenfely cold

weather, not the leaft motion whatever

could be effeaed
" The elearical hock was tried on the

body pf James Lawfon, four hours after it

was taken out of the water, every other

method having been tried in vain. The.

firft flhock excited a pulfation in the

temporal artery; the next diffufed a

florid colour over the face, and occafioned

the blood to flow in a copious ftream, and

to a confiderable quantity, from an orifice

which had been opened in the jugular
vein
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vein, in the beginning of the procefs, with-
out a drop having iffued from it. The
fubfequent fhocks were attended with no
manifeft advantage, and every favourable
fymptomfubfided." See Reports for 1775s

p. 77"

My experiments upon animals coincide
entirely with the above appearances. In
no one inflance did elearicity fail in re-
newing the aaion of thofe mufcles through
which it was direrdted, for a confiderable
time after the vital aaions had ceafed:
and when its effee was loft, not the moft
gentle or the moft powerful ftimuli,
neither oil of vitriol or the knife, nay,
not even the aaual cautery itfelf, could
effe2 the moft trifling alteration in the
mufcular fibres.

From thefe confiderations it appears to
me, that the elearical fhock is to be ad-
mitted as the teft, or diferiminating cha-
raaeriflic, of any remains of animal life;
and fo long as that produces contrac-

tions,
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tions, may the perfon be faid to be in

a recoverable ftate; but when that effea
has ceafed, there can no doubt remain
of the party being abfolutely and pofi-
tively dead.

PROGNOSTIC.
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PROGNOSTIC.

F R 0 M a confideration of what hasbeen delivered, refpeSing the tendency
to apoplexy (from P. 65 to 69) and to dif-
eafes of the heart and lungs (69, 7o) by
attentively obferving the accidental cir-
cumftances (70 to 75) ; the nature of the
conftitution (76 to 90) and the figns of
life (nTio to 126) ; I entertain no doubt

but we shall be enabled to form our prog-
notcwith tolerable accuracy and pre-.

cifion.
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±Pf3E MEtHOD OFRECOVER

T N explaining the moft effecual method
of condudting this procels, it will be

tieceffary to recal to our mind the gate
of the vital organs, when life is fufpended
by the froppage of refpiration, which we
have ewn to be the caufe of death in
thofe who perifi from fibmerfion.

The blood, returning from all parts of
the body, is collected in the right auricle
and ventricle of the heart, from whence it

ought to-be propelled through the lungs ;
but their motion being flopped, only a
fmall quantity can pafs from the extremi':
ties of the pulmonary artery to the com"d
niencement of the pulmonary veins ; hence
the right auricle and ventricle, with the
pulmonary artery, will be foon filled and
over diftended; in confequence of this, the
venom caves will not be able to empty them

to felvesj
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felves, and the blood will be accumulated
throughout the whole venal fyftem, while
the left auricle and ventricle, and the whole
arterial fyftem, will be nearly deftitute of
blood: the jugular veins, therefore, and the
finufes of the dura mater, which immediate-
ly.communicate with each other, cannot
poffibly expel their contents; and the fame
caufe being extended to the veins of the
brain, that part will, on account of the
great quantity of blood fent to it, and the
fine, delicate, and tender conftruction of
its veffels, be fooner compreffed : its func-

tions and influence will therefore be
fufpended or deftroyed, and the patient will

die apopletic*.
From

* I am fenfible that, under particular circumftances,

befides thofe already mentioned, individuals may
fometimes fuffer from fuffocation or congefion about
the heart and lungs, rather than from cornpreflion, or
an over-fulnefs of the veffelhs of the brain: and where
we are made acquainted with the previous ftate of the
conftitution, we may, I think, be enabled, in a great

K meafure,
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From our knowledge of thee circum-
flances, it becomes evident that two indi-

cations are particularly pointed out. The

firft--to remove the compreffion of the

brain, and the congeftion about the heart

and lungs. The fecond-to excite the

irritability of the mufcular fibres.

meafure, to form a tolerably juf: opinion when that
does occur; yet it would feem, that this diflindion
could not afford us any material advantage in pra&ice,
fince, from the intimate conne&ion of both conditions,
the fame remedies in general muff be equally ufeful
in either.

It is probable alfo, that from certain peculiarities in
the conftitution, and likewife from the operation of
feveral of the accidental circumflances mentioned at
page 7o et feq. that a multiplicity of effects may take
place in the fyflem, fometimes fingly, fometimes va-
rioufly combined; yet, as it does not appear poffible
for us, generally fpeaking, to afcertain, with any tole-
rable accuracy, what thefe effeds really may be, I am
inclined, from the perfuafion that the circumfiance of
the compreflion of the brain by far more generally
prevails than any other, upon all occafions to pay moft
particular attention to it, efpecially as in fo doing,
from the mutual conneaion of the whole, the reft can-
not be materially negleted.

I. The



1. The removal of the compreffion of
the brain; and the congeftion about the
heart and lungs, may be effeded by,
blood-letting--the imitation of natural
refpiration-and by proper pofition.

The propriety of having recourfe to
early bleeding, is by no means univerfally
llowed. The diretions of the Society,

although they do not pofitively forbid it,
yet their trong diffuafion amounts almoft
to a prohibition; and it is but juftice to

mention, that the opinions of fome of the
firft authorities are decifively againft it.
For my own part, although I do not think
bleeding is always and in every cafe ne-
tcefifary, yet I conceive there are but few
where it would be produtive of mifchief,
provided it be properly time? and per-
formed in the moft eligible part: but
where the external appearances, fuch as the
intenfe fwelling and lividity of the face,
the fuffufion and diftention of the eyes, in-
dicate violent oppreffion of the brain, moretfpecially if they happen in plethoric

K 2 habits,
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habits, or where there is any difeafe, or
tendency to difeafe, in the vital organs-
there bleeding ought, in my opinion, by no
means to be omitted.

When this operation is to be performed,
it fhould be had recourfe to immediately,
before any fymptoms of life have made
their appearance; for when they are pre-
fent, it is evident the compreffion of the
brain mufft be in fome meafure removed;
and the event of the 3d, ioth, z 44 th,
2 4 7 th, 260th, 42 I ft, 4 67 th, 4 85 th,

4 87 th, 4 9 8th, 49 9th, 5 9 5th Cafes, and
that related at the I 4 5 th page of the Re-
ports for 1785, juftify this advice.

It is at this time, the firft appearance
of life, that we fhould be particularly at-
tentive not to interfere with nature too
much in any refpe&, more efpecially not to
difturb her falutary aaions by any opera-
tion which may tend to fink the vires
vitae, or deprefs the already languid cir-
culation. For this reafon, I cannot avoid
confidering .the employment of blood-

letting,
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letting, at this critical time, as of doubt-
ful effe&; yet we meet with very many
cafes where blood has under thefe cir-
cumftances been taken away, and in fe-

veral inflances it manifeftly increafed
the fymptoms of life. In the 6th Cafe,
it is faid, " I difcovered a fpafm or two
about his eyes : I then proceeded to ve-
naefe&ion; immediately the fpafms increaf-
ed, and were fucceeded by diftortions of
the body and limbs." In the 7 th, as foon
as the pulfe was to be felt, I took away
eight ounces of blood; loon after he was
made to fwallow. In the 2ft, as foon
as a trifling pulfation was difcovered, a
vein was opened; he then fighed, &c.
In the 7 ift, the pulfe being increafed, I
took away fome blood, which feemed to
have a very good effet. In the 8oth, as
foon as the pulfe was perceived, a vein
was opened, and the blood flowed very
freely; juff at that inflant the fetched a
deep figh, and began to have fome mo-
tion. In the 3 62d, as foon as a very

K 3 weak
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weak pulfe was perceived, fome bloo4
was taken from the arm and I could

afterwards find the pulfe and fpafms get
Wronger. In the 4oth, when he was
able to fpeak, I took away five ounces of
blood: the good effeas of bleeding were
very confpicuous. In the 421 ft, three

ounces were taken away before any fymp-
tom of life, and fix ounces on the firfl

appearance of it. In the 96th Cafe, the
patient was blooded three times, although
the pulfe was weak and fluttering, the
heat much lefs than natural, and the eye
fet and glaffy: on his lofing blood the
third time, the pulfe grew full and regu-
lar, the heat increafed, whilflt the fpafms
and difficulty of breathing leffened. In
the 3 o02d, the man was much convulfed;
ten ounces of blood were taken from his
arm, after which he feemed to revive
much. In the 23 6th, I took about five
ounces of blood, which relieved him great-
ly, and feemed to contribute much to his

more fpeedy recovery.
Thy
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The fame pratice was purfued in the

69th, I64th, 23 5th, 264 th, 308th, 3z3d,

474th, 524th, 5 9 6th, zd, I9th, 5 ift, 5 2d,

94th, Io3d, Io9th, i38th, i39th, I63d,
x64th, 277th, 238th, 289th, 2 9 9 th,

3o8th, 364th, 374th, 383d, 385th, 392d,
and 398th Cafes, and likewife in the
I55th; i76th, and 177th pages of the
Reports for 1785-all the cafes wherein
bleeding at this time is mentioned: they
all terminated in the mofi favourable man-
ner, and without the leaf apparent incon-
venience from the lofs of blood. Now, if
blood may be taken away with advantage
when the feeble powers of the conftitu-
tion are juft beginning to exert them-
felves, and when the compreffion of the
brain is leffened; with how much greater
probability of fuccefs may it be ufed,
when the compreffion is complete, and
before the veffels of that organ are at all
unloaded ?

Before our patient is perfealy recover-
ed, but after the circulation is in a great

K 4 degree



[ 136 ]
degree eftablithed,, we fhall frequently be
called upon to relieve various fymptoms
which arife from congeftion, either in the
head or thorax; fuch as, pain and heavi-
nefs in the head, ftupidity, coma, deli.-
rium, difficulty in breathing, pain in the
breaft, &c. &c. Whatever objedion may
be urged againft bleeding in the early

iltage of thefe accidents, no one will, I
believe, oppofe it in this; for it is certain
no remedy can anfwer fo fpeedily and ef-
fetually; and it may require to be fre-
quently repeated before the effet is pro-
duced.

The part from whence the blood is
to be drawn, is in thee cafes by no
means a matter of indifference, If it
is taken from the arm, the diftention of
the brain, for which principally this ope-
ration is performed, will fcarcely be at all
leffened on account of the ftagnation of
the blood, and the diftance from the part
affeted; added to which, blood can fel-
dom be procured in fufficient quantity

from,
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firom this part. If the temporal artery is
opened, no benefit will arife, becaufe we
have already thewn, that the veins only
are overloaded, and that the arteries are
almoft deftitute of blood: but the exter-
nal jugular veins, although they bring the
blood from the external part of the head
only, yet as they immediately communi-
cate with the fuperior veno cave and in-
ternal jugulars, which receive the blood
from the finufes of the dura mater and veins
of the brain, certainly ought to be preferred
on thefe occafions.

The application of cupping-glaffes to
the head, neck, and breaft, may be ex-
tremely ferviceable, particularly if we
cannot procure a fufficient quantity of
blood from the jugular veins. This mode
of operating, independant of the evacua-
tion, will be attended with the additional
advantage of proving a powerful ftimulus.

It is, however, to be obferved, that
large and repeated bleedings do not feem
fo indifpenfably neceffary in the prefent in.

flance,
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fiance, as in apoplexies arifing from fome
other caufes, as artificial refpiration will
in general anfwer the purpofe of remov-
ing the over-diftention of the venal fyftem,
confequently the compreffion of the brain,
nearly as effe1ually and expeditioufly; and
is not liable to be attended with any dif-
advantages. In a full infpiration, the ve-
ficles of the lungs are expanded, and at
the fame time the capacity of the pulmo-
nary blood-veiffels is confiderably increaf-
ed, fo as to receive a larger quantity of
blood from the right ventricle. In expi-
ration, the veficles are collapfed, and the
contents of the blood-veffels are, in con-
fequence, driven into the left auricle and
ventricle. This procefs, frequently re-
peated, will in a ihort time remove the
congeftion in the great veffels; and the
compreffion of the brain, which depended
upon that congeftion, will, I conceive, be
as readily overcome as by opening a vein.

On this account, and particularly as it
is removing the caufe of death, we cannot

hefitate

9
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hefitate one moment in pronouncing, the
reftoring the aaion of the lungs to be of
the very firft importance in all our at,
tempts to recover the apparently dead.
Dr. Fothergill, with great propriety, com.m
pares the lungs of drowned people to a
clock whofe pendulum is ftopped; yet,
fays he, renew but the a&ion of the lungs
in the one, and touch but the pendulum in
the other, and all again is life and motion.
The fame gentleman obferves, in another
place, that to inflate the lungs, efpecially
of drowned perfons, completely, requires
no inconfiderable fhare of flil and dexte.
rity.

To effea this intention, the orders of the
Society dire& an affiftant to blow into the
mouth through a coarfe cloth, or to intro-
duce the nozzle of a pair of bellows either
into the noftril or mouth. The blowing
into the mouth may, upon an emergency,
anfwer for a few times; but the difficulty
of getting people to continue it will be
Fafily conceived, on account of the ope-

ration
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ration being fo extremely difagreeable and

troublefome. The inflating the lungs,

by introducing the nozzle of the bellows

into the mouth, is very unhandy and dif-

ficult; and it will feldom prove more

convenient when it is pufhed into the

noftril.
To remedy thefe inconveniences, feve-

ral contrivances have been formed. " A

wooden pipe, fitted at one extremity for

filling the noftril, and at the other for

being blown into by a perfon's mouth,
or for receiving the pipe of a pair of bel-

lows," is recommended by Drs. Monro
and Cullen. Mr. Hunter advifes" a pair

of bellows fo contrived, with two fepa-

rate cavities, that by expanding them
when applied to the noftrils or mouth of
a patient, one cavity may be filled with

the common air, and the other with air
fucked out of the lungs; and by flshtting

them again, the common air may be

thrown into the lungs, and that which is

fucked out of the lungs be difcharged

into
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into the room. The pipe of there fhould
be flexible, in length a foot or a foot and
a half, and at leaft three-eighths of an
inch in width: by this the artificial
breathing may be continued, while the
other operations, except the application
of the ftimuli to the ftomach, are going
on, which cannot conveniently be done
if the muzzle of the bellows be intro-
duced into the nofe." Mr. Savigny's is,
" an elaftic tube, about twelve inches
in length, to one end of which is fixed
a piece of ivory, fo conftruaed, that it
may be blown through either by the
mouth, or a pair of bellows adjufed to
it ; and to the other end, an addition of
ivory alfo, of fuch a form as to enter and
fill up a noftril." Mr. Sherwen's is, " a
curved inflater with a double nozzle, which
may be adapted in two minutes to any
pair of bellows, or to any pair of noftrils
in the kingdom."

Each of there inftruments will anfwer
the purpofe of inflating tholungs very ef-

fe6tually;



feaualy; but the firft is inconvenient, on
account of its interfering with, and in a

great meafure preventing, the application of
the other remedies; a difadvantage which
neither of the others are liable to, becaufe
the inflation is managed by a perfon Ra-
tioned at the head of the body, and out
of the way of the other affiRants.

That invented by Mr. Hunter is cer-
tainly the moit complete of thefe inftru
ments; but it may be doubted whether
it should in general be preferred to the
others, which are more portable and fimple,
and lefs expenfive, becaufe a fecond affift-
ant will, in both cafes, be neceffaty to
keep the pipe in the noftrils, the mouth
fhut, and a proper preffure on the cricoid
cartilage: and the fucking the air out of
the lungs does not appear any very ma-
terial advantage, as the thorax will natu-
rally contradt when the mouth is. opened
and if it does not fufficiently, a gentle
compreffion will effe6tually anfwer that
purpofe.

The
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The difference between the elaffic tube
and the curved inflater feems immaterial:
the former I have made feveral experi-
ments with; and every inftance in which
I tried it, anfwered completely: the latter
will, no doubt, fucceed equally well; but
the nozzles do not appear particularly
calculated to fuit every pair of noftrils,
or the pipe adapted ,to fit every pair of
bellows.

No particular dire&ions are given for
the ufe either of Dr. Cullen's or Mr.
Hunter's intruments; but as, from my
own want of fuccefs, I conclude every
one elfe, at leaft on their firft trial, have
not perfealy fucceeded in imitating natural
breathing, it may not be improper to
mention the direaions which are given
with the two laft. In ufing the elaftic
tube, it is advifed, " that a proper perfon,
ftationed at the head of the body to be
operated upon, paffes the appropriated end
of this tube into one of the noftrils; and
fuflaining it there with the forefinger, he

compreffes
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compreffes both noftrils fo firmly between
the thumb and middle finger of the fame
hand, that no air can pafs otherwife than
by the tube; and the other hand applying
the other end of the tube to his mouth,
he blows with force through the pipe,
into the nofiril of the fubjea. The medi-
cal direCor ftanding at the right hand of
his charge, muff keep the mouth perfedly
clofed with his left hand, while with his
right, making a fuitable preffure on the
prominent part of the windpipe, he pre-
vents the air paffing into the ftomach; till,
finding the lungs are properly diftended,
he is to prefs firongly on the cheft, re-
moving, at the fame time, the hand froth
the mouth, fo as to let the air pafs out:
when, by thee means, the lungs are com-
preffed, the fame procefs is immediately
to be repeated, that, as far as can be, the
manner of natural refpiration may be imi-
tated."

Mr. Sherwen propofes, " that the pa-
tient fhould be laid on a bed, with his

head
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head towards the foot it, and the curved
inflater being applied, the medical affift-
ant may fit at his eafe, and take upon
himfelf the whole of the bufinefs, both of
inflating and comprefiing the lungs, with-
out interfering with the reft of the affift-
ants." Mr. Sherwen, however, does not
feem to be aware, that it is one perfon's
entire bufinefs to work the bellows; that
another muff be employed in making the
occafional preffure on the breaft and cri-
coid cartilage, and in keeping the mouth
hut,; and, befide thefe, it will be neceffary

for fome one elfe to retain the pipe in the
noftrils: fo that, upon the whole, it does
not appear, either that this infirument is
peculiarly accommodated " to any pair of
noftrils, or any pair of bellows," or that
" the furgeon can take upon himfelf the
whole of the bufinefs, both of inflating
and compreffing the lungs ;" or that he
mud not "interfere with the other af-
fiftants."

IfL
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If any difficulty (hould arife in diffend-

ing the lungs, it muff proceed either from
water in the windpipe, or a contradion or
adhefion of the epiglottis. We have al-
ready pointed out the method of difcover-
ing when the firif circumftance occurs;
and when the latter is the cafe, we (hall
generally remedy the inconvenience by
bringing the tongue forwards, which,-be-.
ing conneted to the epiglottis by inelaflic

ligaments, muff of courfe be elevated.

Should any further impediment however
occur, the crooked tube, bent like a male

catheter, recommended by Dr. Monro,
and mentioned by Mr. Portal, Mr. le
Cat, and others, fhould be introduced in-

to the glottis, through the mouth or one.
noftril ; the end fhould be conne~f{ed to

a blow-pipe, or, what will be more con-
venient, the pipe for the nofe belonging
to the elafl-ic tube may be removed, and
this infirument fcrewed in its place, ac-

cording to the plan mentioned in the de-
fcription of a pocket cafe of inflruments

fox
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for the recovery of the apparently dead, by
Mr. Savigny.

When every attempt to inflate the lungs
has been made in vain, tracheotomy is our
laft expedient, and ought to be performed
as foon as it becomes neceffary. I acknow-
ledge, however, I fhould not expel it
would fucceed when the other means have
failed: but, as I have not had occafion to
perform it more than once, I cannot fpeak
decifively on the fubjed; it muff be left,
therefore, to be afcertained by future ex-
perience. In the cafe alluded to, the
lungs could not be inflated by the means
recommended by the Society; and, no tubes
being at hand, I made an opening into the
trachea, in which was introduced a com-
mon diffeding blow-pipe; but, after all,
I was not able to produce the leaft motion
of the cheft. This was occafioned by the
want of proper infiruments; and it is
probable the crooked pipe, fcrewed on the
elaftic tube, would effe6tually anfwer on
timilar occafions.

L a £ve4
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Even where there was no impediment

to inflating the lungs, the operation of
tracheotomy has by many, but particu-
larly by Dethardengius, been recommend-
ed when other means have failed, that
the warm air might be more conveniently
applied, and the water in the lungs more
effetually evacuated. In the firft cafe,
the warm air may be as readily and com-
modioufly applied by the noftrils:and
abundant experiments prove, that when
water enters the lungs, it is not to be
difcharged either by that or any other
means at prefent known.

Air loaded with the vapour of tobacco-
of the volatile alkali-of the fpirit of fea
falt--and fpirit of fulphur, have been re-
commended with the view of exciting the
action of the lungs with greater expedi-
tion: the firft, probably, from obferving
the violent exertions which were produced
when, in fmoking, a particle penetrated
beyond the rimula glottidis; the fecond
was introduced by the chymifts, in cafes

of
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of fuffocation from mephitic air, under the
idea that it would neutralife the noxious
principle, which they conceived to be acid.
In cafes of drowning, however, it appears
to be recommended, as well as the two
laft, merely as a flimulant. This prac-
tice I confider not only as of doubtful
effect, but in general extremely hazardous,
and replete with danger. In the begin-
ning, and when we are called in loon after
the immerfion, they ought to be ftrialy
prohibited; and if they are to be ufed at
any time, I am of opinion with Mr. Hun-
ter, it thould be "when a confiderable time,
fuch as an hour, has been loi ," before
affiftiance is procured; and I fhould prefer,
with him, the ufe of " the vapour of vo-
latile alkali mixed with air; which may
eafily be done, by holding fpirits of hartf-
horn in a cup under the receiver of the
bellows."

With fairer profpedl of fuccefs, is the
dephlogifticated air of Dr. Priefmley re-

commended for the fame purpofe. Dr.
L 3 Fothergill,
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Fothergill, in particular, has diftinguifhed
himfelf by his truly ingenious remarks on
its application to the fubjed now under
our confideration. It mutt be obferved

however, that in this infance the Doaor's
pradice feems entirely influenced by a.
theory, which fuppofes the caufe of death
in drowned people, to be noxious air flag-.
nant in the cells of the windpipe: and as
this fpecies of air neutralifes mephitic air,

and renders it refirable,4"it feems," fays

the Dodor, " to be the dire antidote fup-
plied by nature for cfreding the conta-v
minated air ftagnant in the bronchial

cells, and alfo for inflating the lungs, in
preference to common air."

When treating on the fuppofed caufes

of death, this theory received, what it
in an eminent degree merits, a full and
candid inveftigation;a but the reader will
remember, that the funi and conclufion
of. the arguments and experiments was,
that " the death of animals cannot be
Attributed to the adLion of phlogifton on
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the nerves of the lungs." If therefore this
dedudion be true, it does not immediately
appear why dephlogifticated air fhould be
ufed for the purpofe of inflating the lungs,

in preference to common air.
The fame pradice is mentioned by Mir.

Hunter, Dr. Stokes, and Mr. Achard:
the latter relates his having recovered
various fmaller animals, by removing them
into veffels of dephlogifticated air, after
being expofed fo long to the different
kinds of noxious air, as to bring on the
appearance of death. In thee experi-

ments, the common air was found une-
qualto to the recovery; but the pure air,

efpecially when it was conveyed into the

lungs, and when the animal was not con-
tinued in the foul air longer than a minute

after refpiration ceafed, very generally an-
fwered. If animals fuffocated in noxious

air, atually draw it into their lungs,

which we fhali find in another place to

be extremely probable, the application of
pure air may then, agreeable to the idea

L 4 of
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of Dr. Fothergill, faturate and correa the
inclofed contaminated air, fo as to render it

harmlefs and inoffenfive. But, as I cannot

find any decifive experiments have been
made with this fluid on drowned animals,
I muff acknowledge, that after all that
has been fo ably and judicioufly urged in
its fupport, it appears to me as of little
confequence, or at leaft as a fecondary
confideration, whether the lungs are in-
flated with dephlogifticated or atmofpheric
air, or whether the air be blown from the
lungs of a healthy perfon : it is their ex-
panfion and contraCion we are to endea-

vour to promote, in order to force the
blood from the right to the left ventricle

of the heart ; and if that can be properly
effeted, it will, for obvious reafons, be

the moft probable means of reproducing
the circulation.

I would not wifh, however, to be un-

derflood as having any objetions to the

ufe of this air, further than the difficulty

in procuring a fufficient quantity in a pure
t ftate.--
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itate-the want of an eafy method of ad..
miniftering it--and its rendering the appa-
ratus more complicated and incommodi-
ouss: on the contrary, if thofe inconve-
niences can be overcome, I think it well
worth our trial. All I would aim at is, to
obviate our placing too much confidence
in it, and by that means retarding or pre-
venting the employment of other reme-
dies, whofe application might prove of
confiderable importance *.

It

* The quantity of dephlogiflicated air neceffary for
producing artificial refpiration, even a fhort time, and
the expence attending it, are much greater, probably,

than may at firft be apprehended. In this operation,
I conceive it requifite to produce as much motion in
the lungs as they will allow of; which, indeed, is
imitating the manner nature compels us to aa in,
when, for a fhort time, we forcibly retain our breath,
for we are then obliged to make feveral full infpira-
tions, in order to propel the blood, which abounded in
the right ventricle and pulmonary artery, into the
pulmonary vein. From repeated experiments, I have
found my lungs, when completely diffended, to con.-

tain 300oo cubic inches of air; and if we allow for what
is
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It is cuftomary, in attempting recovery,

to lay the body perfely horizontal; buti

will certainly prove much more efficacious,

if the head and cheft be raifed fo as to form
ui angle of about twenty degrees, which

is in the mouth, fauces, and cavity of the nofe, and

for a (mall wafte, I think we cannot, with any pro-

priety, eftimate each inflation at lefs than 300 cubic
inches: and if ten of thefe inflations are made in a
minute, and the operation continued only ten mi-
nutes, both which are moderate calculations, 30,000

cubic inches will be expended. This would very
nearly occupy the (pace of two hogfheads. The in-
conveniences and difficulties attending the colledion
of fuch a large quantity immediately, is not readily
conceived, except by thole who are in the habit of
preparing artificial airs : and the ,expence attending

it will be by no means inconfidecrable, even if it is
expelled from nitre, which is the cheapeft method';
but if the air is procured from red lead, and the ni-,
trous or vitriolic acid, the quantity which can be ob....
tamned from thefe materials is fo very fmnall, that the
charge would be enormous. The coftlinefs of the ar-

tide,, however, is the molt trifling objed"ion which can
be brought against it, and could not require one mo.-

nent's confederation, was it found to anfwer, and could
it be readily procured. and conveniently adminiftereJ.

indeed
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indeed is as high as it will allow df without
flipping. This pofition, it is evident, wiU

affift materially in diffufing the fagnant
blood, and in relieving the congetion'of
the vital organs.

TI. The exciting the irritability of tha
mufcular-fibres may be done, zf, by ge-

neral ftimulants, or thofe which affet the

whole fyftern; 2dly, by local (limulants,
or thofe which are applied to irritable
parts.

The general fimulants are-heatelec.-
triity-and friaions. The local ftimu .

lants are-aromatic and irritating medi-

cines injeded into the tomach and
bowels - and particular ifimuli, adapted
to the different organs of fenfe.

GENERAL



[ i 6 J

GENERAL STIMULANTS.

I f. HEAT.--We know, from an infinite
number of circumitances, that

heat is indifpenfably neceffary for our ex-
iftence ; we are taught by experience,
that the difficulty of recovering drowned
people is, in moif inftances, equal to the
deficient degrees of heat and it is known
by all, that the natural heat of bodies and
vitality are fo nearly conneded, that it is
certain they never can be feparated, nor co-
exift but within certain degrees of recipro-
cal proportion. From all thee confidera-
tions it is prefumable, that by prudently fup-
porting and increafing the heat which re-
mains in the body, we may at the fame time
augment the vital principle. The judicious
and effedual application of artificial heat,
therefore, requires our earlieft attention.

Of all the different modes of applying
this principle, that of covering the pa-

tient
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tient with warm grains, appears to me the
molt powerful ; and immerfing the body
into warm water the next. Grains, or
warm water, may very generally be pro-
cured, as the large quantities ufually kept
in breweries or diftilleries will retain their
heat many days. The ufe of either of
thefe, however, will be attended with fo
many inconveniences, and muff inevitably
interfere fo much with the application of
other means, that I am of opinion they
'hould be given up in favour of a mattrafs

.covered with a blanket, and placed at a
proper diftance before a large fire. The
body, as was before mentioned, fhould
be raifed fo as to form an angle of about
twenty degrees; and the fituation ihould
be varied, fo that every part may receive a
due proportion of heat.

The natural warmth of a healthy per-
fon, and warm fubftances, as bricks, bot-
ties of water, &c. &c. have been recom-
mended. The firft is liable to the fame
obje&ions as the bath and grains; and

the
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the laft, by interfering with the fridior,
will be found troublefome and incon-
venient.

In the application of heat, I would wifh
particularly to imprefs the mind with the
idea of the abfolute neceffity of its being at
firf employed in the molt gentle manner,
and that it fhould be increafed very gradu-
ally; otherwife, inflead of being one of the
molt effedual remedies, it may certainly
prove the mof deftrutive ; as the fuddea
application of heat, in any higher than
certain appropriated degrees, may produce
fuch violent and difproportionate expan.
fion, or adion of the contiguous parts, or

fuch changes in the arrangement and com-
pofition of the conftituent principles of the

refpedive humors or folids, to which that
heat has accefs, as to feparate thofe humors
or parts from, or render them no longer
fit for, the purpofes of the animated fyflem,
as happens in the fudden thawing of ones,
which are thereby crumbled and burft; of
fieflh and vegetables, whofe texture is en-

tirely
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tirely deftroyed; or of liquors, which be..
come thereby vapid and ufeiefs.

" From obfervations and experiments,"
fays Mr. Hunter, " it appears to be a law

of nature in animal bodies, that the degreeof external heat fhould bear a proportion
to the quantity of life; as it is weakened,
this proportion requires great accuracy in
the adjuliment, while greater powers of

life allow it greater latitudes.

If an eel is expofed to a degree of
cold fufficient to benumb it, till the remains

of life are fcarcely perceptible, and Mill re-
tained in a cold of about 400, this fmall
proportion of living principle will con.
tinue for a confiderable time, without di-.

minution or increafe; but if the animal is
afterwards placed in a heat of about 600,
after Chewing ftrong figns of life, it will
die in a few minutes *.

I o b .

* tappears that cafes not unfrequently occur, of
perfons who feen almoft perfeafly recovered, dying
very fuddenly : no caufe has been afigned for this un-

ecpe6ed
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CI I obferved, many years ago, in fome

of the colder parts of this ifland, that
when intenfe cold had forced blackbirds or
thrufhes to take helter in outhoufes, any

of them that had been caught, and from
an ill-judged compaffion expofed to a

confiderable degree of warmth, died very
foon. The reafon of this I did not then
underftand; but I am now fatisfied, that
it was owing, as in other inftances, to the
degree of heat being increafed too hidden-
ly for the proportion of life remaining in
the animal. From thefe faas it appears,
that warmth caufes a greater exertion of
the living powers than cold, and that an
animal in a weakly Rate may be obliged
to exert a quantity of the adtion of life,,

fufficient to defiroy the powers them-

felves .'

expeaed circumftance; but, from the effe6Is of the
precipitate application of too intenfe heat, here related,
it should feem extremely probable, in many inflauces,

tbe owing -to that caufe.

Thefe
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Thefe very ingenious and judicious ob-
fervations make it evident, that no ftand-
ard can be fixed upon for the degree of
heat, but it muff be regulated entirely by
the external warmth of the body. The
applications ought in no initance, at the be-
ginning, to exceed that warmth more than
three or four degrees; and the fame nicety
is requifite in the increafe of it, as in its firft
application: hence we fhall fometimes be
obliged to make ufe of fo low a degree of
heat, that it may at firft fight appear not
only ineffectual and ufelefs, but even cal-
culated to fink and deprefs the fmall re-
mains of life; but if we recolle6 the nu-
merous and unequivocal inflances of the be-
neficial effeas of fridions of fnow on parts
that are frozen, and the confequences that
attend plunging the hand, when benumbed
with cold, into cold water; if we confi-
der the deftrudion of the part in the one
inftance, and the intenfe pain in the other,
which immediately follows on precipitately
applying them to the fire; we (hall inftantly

M conceive
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conceive the propriety, and indeed the ab-
folute neceflity, of fuch caution.

Animal bodies are found to freeze at
about the 250: in thofe cafes therefore,
where the body or extremities are found to
be frozen, friations of fnow, or the colder
water, which are at leaft 7° warmer than
the part to which they are applied, fliould
be had recourfe to, and their ufe fhould be
perfevered in, till we prefume the icy par-
ticles are diffolved or extrated, when ar.
tificial heat may, if there be occafion for it,
be applied in the manner, and under the
regulations above mentioned. In other
refpeas, the procefs is to be the fame
as in cafes of fufpended animation,
where the parts have not been in a frozen
$Iate.

It fometimes happens that the body,
after it has lain in or under water from
fifteen to twenty minutes or upwards,
has required the fame length of time to
bring it on fhore: during this period, the
unfortunate wretch is in his wet cloaths,

and
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and (as there accidents are, for obvious

reafons, more frequent in the winter than

in any other feafon) he is probably ex-

pofed to a cold, bleak wind, in frofty

weather, without any covering to (helter
him: when removed to a proper place, and
(tripped, his body conveys a fenfation to the
touch fimilar to the colder marble, though
his limbs may not be rigid. Whether
thefe bodies are always in a Rate of con.
gelation, we cannot always be certain; but
if the body is found to be colder than the
32°, no doubt can then remain of the pro-
priety of ufing the fame method as if the
body was abfolutely frozen,

Several hiffories are related of bodies

frozen being recovered; but we have reafon
to think they were not atually in that

flate, fince Mr. Hunter was not able to

freeze either fifh, dormice, fnails, leeches,
or earthworms, till they were deprived of

life; nor could he, upon thawing them,

although it was done in the moft gradual
manner, fucceed in the recovery of one:

M 2 he
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he was more fortunate, however, in his ex.

periments on freezing the ears of rabbits,
the combs and wattles of cocks, and the

tails of tench ; but on repeating the ex-
periment on the tails of goldfifh, it did not

properly anfwer, for although they appear-
ed for fome days to be very will, yet in

about a month it was evidently the caufe

of their death,

2cly. Ele'iricity.-'-Soon after the in-ilitution of the Humane Society in this
kingdom, eledricity was recommended by

Dr. A. Fothergill and Mr. Henly, in cafes
of apparent death: and it is matter of

aftonifhment, and much to be regretted,

that it has lb feldom been employed in the
recovery of thofe who have fuffered from~

drowning and other caufes, as there is cer-

tainly the faireil profped of its being at -
tended with the moil happy and fuccefsful

wvent. 'f Inifead of lofing time," fays
Dar. Fothergill, " in the application of fe-.

vyra1 Iljht 4'imuli to the 1kmi and in-?
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teitine, why not have recourfe to the
mnoft potent ftimulus in nature, which can
inflantly pervade the inmoft receffes of the
animal frame? why not immediately ap-
ply electrical thocks to the brain and
heart, the grand fources of motion and
fenfation, the primum vivens, and ulti-
mum moriens, of the animal machine ?"

About the fame time a child, " aged
three years, fell out of a one pair of flairs
window, upon the paved ffones. She was
taken up to all appearance dead. An
apothecary being fent for, he declared that
nothing could be done for the child. Mr.
Squires, who lives oppofite to the place
where the accident happened, finding the
cafe hopelefs, with the confent of the
parents, very humanely tried the effeas of
eletricity. Twenty minutes had at lean
elapfed before he could apply the thock,
which he gave to various parts of the
body, without any apparent fuccefs; but
at length, on tranfmitting a few thocks
through the thorax, he perceived a fmall

M 3 pulfation;:
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pulfation: foon after the child began to
figh, and to breathe, though with great
difficulty. In about ten minutes he vo-
mited. A kind of tupor remained for
fome days; but the child was reftored
to perfea health and fpirits in about a
week."

In addition to there, let me refer the
reader to what has been already faid on
the fame fubjea, in the account of James
Lawfon, and likewife in the cafe attended
by myfelf (page 12 j); in both which in-
flances, firong appearances of life were ex-
cited, four hours after every other means
had failed.

Thee accounts eftablifh faas of a very
important and intereffing nature. Do not
they prove, clearly and indubitably, that
animation is capable of being fufpended
longer than we are aware of? Do they not
plainly point out, that elearicity is the
molt powerful flimulus we can apply.? Is
not the fuperior advantages of this flimu..
lus evinced in the moft incontrovertible

and



[ =67 3
and unequivocal manner? And are we not
juftified in prefuming, that if it is able fo
powerfully to excite the adion of the ex-
ternal mufcles, that it will be capable of
reproducing the motion of the heart,
which is infinitely more irritable, and by
that means accomplifh our great defidera-
tum, the renewal of the circulation?

The part which, in my experiments on
drowned animals, I found to be the moft
readily excited to adion, was the dia-
phragm; and although the fhocks were
direded fo as to pafs through the auricles
of the heart, confequently much above that
mufcle, yet it was always brought into
great contradtions: and the part which re.-
tained its irritability the longeRt, I found
to be, in feveral iniftances, the mufcles fitu-
ated about the glottis. The periftaltic
motion of the inteftines feemed to be little
affeaed by eledricity, either as to in..
creaing it, or reproducing it when it had
ceafed; and the only perceptible effec
that attended paffing fhocks through the

M 4 cerebrum
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cerebrum or cerebellum, was firong con
traTions of the mufcles through or near
which the fluid paffed: though I have
fometimes thought the contraaions of the
mnufcular fyftem, in general, were more
vivid and lively after the brain and fpinal
marrow had been eletrified, than they
were before.

The fame attention and caution will be
requifite in the adminiftering this powerful
agent, as in the application of heat; for
in the fame experiments I always found,
that when violent fhocks were had re-
courfe to, their effeds very foon ceafed;
and, on the contrary, when they were
gentle, the aaions were fufficiently great,
and might be continued a confiderable
time.

From the known property of fimple
eletrification, in promoting the motion of
fluids in capillary tubes, increafing the
circulation, and the infenfible perfpiration
in living animals, it feems well adapted
for the prefent purpofe; but I have fre-

quently
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quently tried it on animals without the
leaft fenfible effea. Moderate fparks
fcarcely produced any motion; and even
the moit pungent were vafily inferior in
their effeas to the flighteft fhocks. Tn-
deed, the fame objetions which were
urged againfi the ufe either of warm
grains or the warm.bath, are likewife ap -
plicable to this article, only in a much
greater degree; for while the body is in-
fulated, every other operation, the appli-
cation of heat only excepted, muff be
entirely fufpended; a circumifance we
flhould fludioufly avoid, as the delay of
a few minutes at this time, or the employ-

ment of an ineffeaual remedy, may be
produaive of irreparable confequences.

From thefe remarks we may gather,
that elearicity fiould neither be employ-.
ed fo gently as to produce no effeae, or fo
violently as to caufe mifchief. Inflead,
therefore, of ufing fimple ele6trification and
drawing fparks, on the one hand; or em-
ploying fuch violent fhocks as were re-

commended
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commended by Mr. Henly, on the other;
it will be more prudent, at leaft in the
commencement of our operations, to apply
(hocks of not more than one third or half
an inch, from a vial containing about
twenty-four inches of coated furface.
Thefe thould be tranfmitted through every
part of the body, but more particularly
through the diaphragm and intercoftal
mufcles; the heart, the brain, and. the
fpinal marrow.

3dly. Fri ions.-Thefe at as a ftimu-
lus in two ways; by producing motion of
the blood in the vafcular fyftem, and by ir-
ritating the nerves of the fkin.

M. de Haller obferves, that the heart is
much more affeded, in animals dying, or
newly dead, by the gentle flimulus of warm
water, or air pufhed into its ventricles,
than by the moft acrid liquors applied to
its external furface, or even pricking it
with the point of a knife: now the blood,
being the beft natural ftimulus for excit-

ing
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ing the motion of the heart, will of courfe
a& fooner, and more powerfully, than
either air or water; if therefore we can
by any means propel it into the cavity of
the heart, it will prove more efficacious
than the moft acrid application to its ex-
ternal furface. That friaions will have
this effea, there can be no doubt; for if
the veffels are alternately compreffed and
relaxed, we in fome meafure tfipply the
place of their natural motion, and their
contents muff of neceflity be driven to-
wards the heart, as the valves prevent its
retrograde motion. Hence, in living fub-
jeds, by accelerating the motion of the
blood, the ation of the heart and arteries
will be quickened; and if the fria6tions are
violent and long continued, they will be
increafed fo as to occafion a fmart fever,
even in thofe who are affea6ted with drop.-
fical complaints.

Dr. Whytt, in his Enquiry into the
Motion of the Fluids in the fmall VeffiTels,
has thewn how inconfiderable the effe6ts

of
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of the projeftile force of the heart mull be
in thofe vef~els; and he has made it appear,
that their vibratory motion is the principal
caufe of promoting the circulation of their
fluids. " If," fays he, '1 the motion of

the fluids in the inferior order of veffels
be not fo much owing to the force of the
heart and larger arteries, as to the gentle
alternate contradfion of thefe veffels them-
felves, we may eafily fee why fritions,
warm, penetrating, and flimulating appli-
cations, are often more fuccefsful than in-
ternal medicines, in removing obfirudiong'
in the fmall veffels; fince they not only
contribute to attenuate the obftrudling

matter, but greatly increafe the ofcillatory

motion of thofe veff'els."
Simple fridtions, with coarfe cloths or

flannels, will in general anfwer the pur.&.
pofe very well ; but they will be more
effeatual, if hair cloth or brufhes are made
ufe of. In order, however, to derive
the greatefi advantage from them, it' has

been common to make ufe of fome ftimu-
lating
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lating medium, as falt-fpirits---or the
volatile alkali. Fridions with falt (inde-
pendent of the preffure on the veins) ads
merely by its angles fretting thefkin and
producing pain : but as the faculty of fen-
fation, or the perception of pain, is totally
deftroyed, it may juftly be doubted,
whether any good which may arife from
it, will not be counterbalanced br the
inconveniences attending its ufe; for if
the operation is long continued, it will
prove fatiguing to the affiftants; and as
confiderable excoriations are very foon oc-.
cafioned, it is probable, if the perfon
thould recover, they might be attended
with unpleafant confequences. This con-
jedure is fupported by the cafe of a boy,
related by Dr. Houlfton, who fell into a
pit containing a very firong folution of
rock falt, where he remained near fifteen
minutes; though foon after he was taken
out, he difcovered fome figns of life. In

about an hour, he was pretty well reco-
yered; yet he lived only two days: the

skin
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skin inflamed, and fwelled prodigioufly;
the mouth, throat, and probably the
whole inteftinal canal, were excoriated;
and he died after two days in great agony,
apparently from the ftimulus of the falt
ley. For thefe reafons I have feldom ufed
alt as a medium, but have generally had

recourfe either to ardent fpirits, or the vo-

latile alkali, which, by penetrating into
the pores of the fkin, may probably caufe
an irritation and contraaion in the coats
of the capillary veffels to which they ark
applied.

Mr. Amonton, Mr. Richman, and Dr.
Cullen, have by a variety of experiments

proved, that fluids in evaporating pro..,
duce fome degree of cold: and the latter
of thee gentlemen imagines, that this
power is nearly according to the degree of
volatility in each. The quick lime fpirit
of fal ammoniac, he found to poffefs this
property in the higheft degree; and by
fpirit of wine, the mercury in the thermo-
meter was made to fink from 44" to below

the
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the freezing point. On this account I

am in doubt, whether the volatile alkali,
or ardent fpirits, may not in evaporating
generate fo much -cold on the furface of
the body, as may counteraa our inten-
tions, and prove prejudicial: and as the
fumes of the volatile alkali very much

affeat the eyes of the affifants, and there-
by prevent their doing their duty proper-
ly (an objeaion to which the patent
muftard is alfo liable) I am of opinion
they fhould be given up in favour of a
liniment with ftrong fpirit of vitriol and
fweet-oil, which, when frefh made, has
the property of generating, inftead of di-
minifhing heat; or, what I think ftill

better, a ftrong camphorated oil, which,
at the fame time that it is exempt from
the above inconveniences, is powerfully
ftimulating, of a pleafant flavour, and will
allow of being ufed a long time without
fatiguing the affiftants; a circumftance
which deferves our attention, when the
operation is fometimes required to be per-

formed
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formed feveral hours. After there,
fhould prefer the concentrated vinegar,
which may be procured in abundance,, by

repeatedly freezing and feparating all its

watery particles.
Friaions are almoat always the firm

article which is flown to for afiftance,

aid in general they are immediately fet
about with great violence; but we have
juft now feen, that their principal effeft is'
to drive the blood, from all parts of the

body, towardS the heart and lungs; now

from our previous knowledge of the fate
of the vital organs, we are certain, that

the venx cava , the right auricle and venw
tricle of the heart, the pulm onary artery,
and the veins of the brain, are already in o,
ftate of diftention ; it is evident, therefore,

that this treatment is much better calcu.
dated to deftroy than increafe the fmall re-

mains of life. I much fear, many, who

might have been recovered, have fallen

viatims to fuch untimely zeal ; and I can-~

not avoid confidering this method of pro.-
Feeding
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ceeding, as one material obftacle to a more
general recovery. FriAions, then, thould
not on any account be attempted, until
the firft indication, the removal of the
preffure of the brain, and the congeftion of
the heart and lungs, is effeaed: even then
they thould be gentle, and thould be in-
creafed by flow degree, left the tender
veffels fhould be ruptured by an over hafty
accumulation. Artificial refpiration, as
well as elearicity, hould frequently be
interpofed, in order to tranfmit the blood
from the right to the left ventricle, and
to expedite its paffage through the vafcu-
lar fyfitem.

Changing the pofition, and agitating

the body, will, by gently rubbing the

vifcera together, produce nearly the fame

effea in the internal parts, as fritions on
the extremities; they thould therefore be

frequently ufed: but, as it is well known.

that violent agitation affets thofe in high

health with giddinefs, faintnefs, and other
N fymptoms
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fymptoms of debility, the abfurdity of fuch
praaice is fufficiently evident.

LOCAL STIMULANTS.

1 ft. Aromatic and irritating medi-
cines thrown into the flomach.

Mr. Hunter a5lirms, that the flomach
fympathifes with every part of an animal,
and that every part fympathifes with the
ftomach, but that this fympathy is ftrongeft
with the vital parts; "therefore," Lays he,
"whatever aas upon the flomach as a
cordial, or roufes its natural or healthy
acnions, and whatever affeas it fo as to
produce debility, has an immediate effet
upon every part of the body."

This fad}, which is well known and.
eflablifhed, ftrongly points out the pro-.
priety of conveying ftimulating medicines
to this centre of fympathy; fuch as vitrio-
lic ether; any of the effential oils, as cin-
namon, nutmeg, or peppermint; the vo-

latile



latile alkali; or ardent fpirits ptoperly
diluted: by thefe the nerves of the
Ilomach will be irritated, and the fame
fenfation will be conveyed throughout the
whole fyftem, The method of exhibit-
ing thefe is by a fyringe with an elaftic
pipe; a very ufeful inftrument, contrived,
I believe, by Mr. Hunter.

It is probable, however, that the mof
powerful and general ftimulus we can ap-
ply in this way, is an emetic. I am well
aware that it may be objeced to by fome,
as caufing fulnefs of the veffels of the
brain; and by others, as, inducing naufea
and debility, it will deprefs the powers of
life: thee inconveniences may, I con-
ceive, be avoided, by waiting till the con,
geftion of the head is removed, and then
employing fuch fubftances as excite vow
miting as foon as they are taken into the
flomach, as the white or blue vitriol,
both of which aCt without occafioning
any previous naufea.

N2 adly.
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2dly. Aromatic and irritating medicines

injeded into the inteftines.

The periftaltic motion bf the bowels is
known to continue fome time after the
ation of the heart has ceafed; and from
this it is concluded, that the irritability of
the former mayo remain longer than the
latter. Of the firft I am perfedly fatif-
fled, having feveral times feen it in qua-
drupeds: but of the laft I am by no
means convinced; for I ever obferved, that
when once the motion had ceafed, it was
fcarcely to be excited again, either by
eledricity, pricking with a knife, or blow-
ing warm air into their cavity: hence I

tam led to believe, that ftimulants applied
to this part will in general fall thort of
their intended effedt.

But granting for a moment, what I do
not conceive can be proved, that the ab-
dominal vifcera retain that peculiar pro-
perty which enables their mufcular fibres

to
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to contraf, on being fimulated, longer

than any other organ, and allowing it

pofible that the fame fenfation fhould be

conveyed throughout the whole fyftem; yet

furely the method we are direded to take
to effea this purpofe, that of throwing up
the fumes of tobacco, is of all others the

moft unlikely to anfwer. Let us examine
the effeds which this celebrated and fa-
vourite remedy produces in the animal

economy; we may then perhaps judge,
whether it be entitled to the popularity
and preference which it now fo eminently
enjoys.

The common effecs of tobacco, when

given internally in fmall dofes, either by

the mouth or redum, is, according to

Dr. Lewis, to prove violently cathartic
and emetic, occafioning extreme anxiety,

vertigo, ftlupor, and diforders of the fenfes.

Dr. Fowler fays, gliflers of the infufion
(one dram of the plant to half an ounce of

water) poffefs an anodyne, relaxant effe&

on the fyftem in general, and a ftimulating
N 3 effe&



[8 ] ~

effect on the retum. Newman fays, the
oil, from repeated trials, has been found
poifonous to fundry animals; and Dr.
Dedier, that a drop or two of it prefently
kills a cat or a pigeon. The Abbe
Fontana found vomiting to be the con,
Ifant effet of the oil, when applied to a
wound, and lofs of motion in the part to
which it was applied; but in none of his
experiments did it occafion death, With-
out multiplying quotations, which it
would be very eafy to do, what has been
faid from the above refpedable authorities
is fufficient to prove, when it is ufed in
any quantity, that it poffeffes a relaxing,
naufeating, deleterious, and poifonous pro-
perty: there can be no doubt but its effets
are nearly the fatime, whether taken into
the ftomach, injeted into the bowels, or
applied externally; and it is of little
confequence, whether the fmoke, in-,
fufion, or decodion be ufed, provided
the fame quantity of the herb be em-
ployed in each, fince upon its effen-

ia
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tial oil do thefe properties appear to de-
pend .

Tobacco glitters, in ftrangulated herniae,
and violent conflipations of the bowels,

are in univerfal eftimation. I have fome-.
times, it is true, feen them fucceed when
every other remedy had appeared unfuc-
cefsful; but it is no lefs certain, that
I have in many inifances feen them not
only fail, but produce very alarming fymp-

toms: and in morethan one cafe, where
they were perfifted in too long, death
itfeif, unlefs I am much miiaken, has

been the confequence.

* Let it be remembered, however, that glifters of
the infufion or deco~tion feldom contain more than

one dram of tobacco; whereas, when the f Ynoke is ufed
in cafes of apparent death, one or two ounces are ge-
nerally confumed, and ibmetimes a larger ,quantity :

now, if unpicafant confequences do happen from the
fmall quantity of oil, and which is much d11 gted.,how
much reafon have we to expe&, that the large quantity
of oil extricated from the latter, and depoted in a
feparate ifate, will be attended with the very worf
effets ?

N4 Confidering
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Confidering all circumifances, then, is it
not a juft inference, that although tobacco
may at firft a± as a ftimulus, yet it will

afterwards, by its narcotic and deleterious

properties, not only counteraf what it has

accomplifhed, but will abolifh 'what be-

fore exifted?
Although I am by no means fatisfied,

that the irritability of the inteftines is
either fo confiderable, or remains fo long
after death, as is generally fuppofed; yet,
as a portion of the int-eftines retain their
warmth, probabliy, ,Jonger than any other
part; ard as we have (hewn that heat
and irritability are always conneced ; and
like, wife as the periftaltic motion is fome-
times f; ontaneoufly renewed after it has
ceafed ; the application of ftimulants to
this part ought by all means to form an
article of our procefs.

Mint, peppermint, caimomile, or worm-
wood, as containing abundance of warm,
penetrating, aromatic oil ; as they pof-
.efs purely a flimulating, without any

debilitating
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debilitating property; and as being readily
kindled-feem well adapted for this pur-
pofe.

It does not immediately appear, why
the fmnoke of any fubifance is fo much to
be preferred, or, indeed, why it mould be
preferred at all; fnce, if we confider the
fubj et fairly, we fall find, that heat-
irritation-and diftention-are not only

the principal, but the fole effes, we have
any reafon to expel it to produce. Now,
if no further benefit be expeaed, it lould
feem that the fame effeas may juff as

effedualiy be obtained, by diffufing a cer-

tain proportion of any effential oil in a

large quantity of warm water ; and this
pradice is certainly entitled to preference,
becaufe the one requires a large, cumber-

fome, and expenfive apparatus, whereas
the other may be commodioufly admini-

(tered in the common manner.
I objedf to the enema fumofum on ano-

ther principle: it is the common pradice to
begin with it, and to continue vigoroufly

inje Ling
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injeting it till all the operations are con-
cluded. By this means the bowels are
conftantly kept in a itate of violent diften-
tion ; the aorta and inferior vena cava
will therefore be compreffed; the paffage
of the blood through them will be mate-
rially impeded; and the vital organs muft
in confequence remain overloaded.

3 d. Particular ftimuli adapted to the
different organs of fenfe; as

a. Light thrown on the eye.

The fenfe of pain which accompanies
the fudden application of ftrong light to
the eye, has been experienced by every
one; and the immediate conneaion that
exits between the retina, which is fup-

pofed to be an expanfion of a portion of

the brain, and the fenforium commune,
firongly points out the propriety of hav-
ing recourfe to that experiment at this
time. A taper will, I thould imagine,

anfwer very well; but when an (opportu-
6 nity
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nity offers of throwing the rays of the

fun, concentrated by a double convex lens,
on the retina (agreeably to the recommen-.
dation of Dr. Fothergill) its efea will

certainly be much more powerful

b, Great noifes direted to the
ear,

It has been fuppofed, that the fenfe of

hearing remains longer in drowned per-
Eons than any of the other fenfes: whe-
ther it really does, I am not able to fay;
no inconvenience, however, can arife from
making the trial; and, fhould the fenfitive

principle remain, it may probably prove
ufeful ,

0 A drop or two of frong volatile alkali let fall into
the internal canthus of the eye, occafions fuch intenfe
pain, that I have feen many apopledtics, who were to~-
tally infenfible to fcarifications and the trongeft light,
exhibit evident fymptoms of acute fenfation, when it
has been applied : on this account, I fhould recomm-
n en4 it in h prefent inifance.

c. Acrid
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c. Acrid liquors applied to the tongue
and palate.

d. Sternutatories to the noftrils.

The whole cavity of the mouth and nofe

is naturally very fenfible: the moft effec-

tual method of renewing its fenfation will

probably be, by throwing into it air

ftrongly impregnated with the volatile al-

kaline vapour; or the juice of onions or

garlic, or muftard or pepper, may be rub-

bed on the tongue, palate, and fauces; and

fauff may be blown into the noftrils.

e. Scarifications, the a&ual cautery,

&c. to the fkin.

Medical hiftories furnifh us with feve-

ral melancholy inflances of the efficacy of

fcarifications and incifions, in recovering

thofe who were fuppofed dead. The great
Vefalius, the moft eminent anatomift of

his age, who firft ventured to detea the

errors of Galen, and who was very near

preventing
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preventing our countryman, Harvey, from

having the honour of difcovering the cir-
culation-in opening the body of a perfon
of confequence, whom he had attended,

and thought to be dead, perceived, when
it was too late, his fatal error; for, on

penetrating the cheft, he found the heart
palpitating. He was accufed and con-

demned as a murderer; but by the inter-
pofition of the King of Spain, his fen-
tence was mitigated. It is faid that Car-
dinal Spinola, when he was about to be
embalmed, thruft away the hand of the
furgeon who performed the operation:
and it is related by Terelli, that a Spanifi

lady being fuppofed dead, a celebrated
anatomift was employed to open the body,
but that on the fecond firoke of the inftru-
ment ihe difcovered evident figns of life.

P. Peu, the celebrated French accoucher,

candidly relates, that being importuned

to perform the Caefarian operation on a

woman whom he fuppofed pofitively dead,

perceived, when it was too late, by the
motion
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motion of the body, the grinding of the

teeth, &c. that he had been fatally mif
taken. There cafes, the truth of which
are but too well confirmed, clearly point
out the propriety of adopting fimilar,
though more innocent meafures. Scarifi-
cations, therefore, or vefications raifed by
fire on various parts of the fkin, gradually
plucking out hairs, and beating the palms
of the hands and foles of the feet, ought
with prudence to conftitute a part of our
procefs.

Let it be obferved, as an invariable rule,
that in all attempts to recover the drown.
ed, our attention fhould be principally and
primarily direted to-the adminiftration
and proper regulation of the inflation of
the lungs-and the application of heat.
Thee, with the occafional ufe of blood-

letting, I confider as abfoiutely neceffary
to put the body in a ftate proper to be
aaed upon, either by the inherent powers
of the conftitution, or the ftimulating re-

medies generally ufed. Without thee, I
can
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can never expea a recovery (unlefs the re-

mains of life are very great indeed) even

if the treatment be in every other refped

unexceptionable: and with them, I am

much difpofed to believe, that the greater

number of thofe who are recoverable, will
be brought to life. The various other me-

fhods therefore, however highly extolled,

are to be confidered only in a fecondary

view, and confequently ihould by no means

interfere with their application. It is

matter of material confequence, and ex-

tremely fortunate, that the greater num-

ber of them, indeed the whole, except the

injeCtions into the ftomach, are of fuch a

nature, that they may be employed at the

fame time, without clafhing, or oppofing
each other's effe6ts *.

It

* When I have elearified the body, all the other

operations have been fufpended, left the affiftants fhould

Sreceive the fhock, infteadofthe patient; which may very

readily happen, as the living body is a much better con-

duftor of the eletric fluid than the dead: a very fimple

contrivance will prevent the occurrence of this circum-
ifance,
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It is neceffary to obferve, that particular
attention feems requifiteowhen the fym
toms of life make their appearance: it will

then be advifeable to flacken our opera.
tions, and leave as much to the exertions of
the conflitution as may be done confiflentl

with prudence. At firf, when the fymp..
toms are very weak, ;little alteration will

flance, and will at the fame time allow us to make ufe

of the fhock while the perfon is in the warm bath,
or furrounded with hot grains; which we otherwife

could not do, on account;of the conducing property
of the water. It is merely two pieces of brafs-wire,
each two feet long, inclofed in glafs tubes, or wooden
cares well varnifhed, with knobs at one end, and

rings at the other the knobs are to be applied like
common direaors, to thofe parts between which we
intend the fluid to pafs ; and one ring conneated
with a chain or metallic firing, coming from the
electrometer, and the other with a chain joined to
the outfide of, the vial, which will be more conve-.
nient if fufpended on the prime, condudtor. In this
-manner, fhocks may be fent through any, part of the
body ; and their diredon confantly varied, with-.
out a probability of the offiHants receiving any incon-.
venience.--See Plate I.*

be
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IN THE RECOVERY OF PERSONS APPARENTLY DEAU FR9M
DROWNING, THERE ARE TWO INDICATIONS

. To remove the compreflion of the brain, and the congeftion about the hearl
and lungs.

II. To excite the irritability of the mufeular fibres.

I. The removing the compreflion of the brain, and the congeftion about the heart and lungs,.may
be effe~ed by,

i. Bleeding, either
a. From the jugular veins, or,
6. Cupping and fcarifications.

2. Artificial refpiration, with
a. Common air.
6. Warm air from the lungs.
c. Dephiogifticated air.
d. Air loaded withacrid and irritating effluvia; as,

I. Of uebac v,

2. Of volatile alkali,
3. Of fpirit of falt,
q. Of fpirit of fulphur.

S. Proper pofition.

MI. The exciting the irritability of the mufcular fibres may be done by,i. General ifimulants; as,

a. The proper application of heat, by
t . Warm room,
2. Warm bath,
3. Warm grains,
4. Natural warmth,
5. Warm fubftances to various parts.

A. Ele&ricity.

8. Ardent fpirits,
q. Muftard,

z o. Common falt.

d. Gentle concuflions.

2. Local flimulants ; as
a. Aromatic and irritating medicines thrown ,into the ftomach ; as,

si. Emetics,
z. Etherial fpirits,
3. Efhfntial oil,
. Volatile alkali,

5. Ardent fpirits.

b. Aromatic and irritating medicines inje&ed into the inteftines ; as,
x . The oil, decodign, powder, or fume of aromatic fubllances,

co Particular flimuli adapted to the different organs of fenfe ; s,i. Light thrown on the eye, either that
aa. Of a taper, or
66. Of the concentred rays of the fun.I. Great noifies direaed to the ears.

3.Acrid liquors .applied to the tongue and faucet, as,
aa. Volatile alkaline vapour,
bb. Juice of onions or garlic,
cc. Mullard or pepper.

4. Sternutatories applied to the noftrils ; as,
aa. Strong fnuff,

1 . V l tl al a ne v p u .- S c irfiations, or the actual cautery-to the skin.
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be required; but when they become more
confiderable, it is probable that our fafefl
and moft effedIua1 pradice will be, occa

fionally afifting rather than importunately

urging, the ad ion of thofe organs which

are the moft defedive, and which, on this

account, feem more particularly to require

our attention and fupport 1

It may be of fome service to have the

whole of the method of recovering drown.-
ed perfons colleted into one view, as"
the oppofite table.

0 Nothing0
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Nothing feems more effentially neceffary

for the improvement of the refufcitating
art, than a large and diverfified fore of
accurate hiflories of perfons apparently
dead from drowning, and other cauies
indeed, till we can obtain fuch a properly
accumulated mafs of hiftory, it is in
vain to expelt that our knowledge of this
fubjcd can be at all extended. There
was reafon to hope, from the plan and ex-
ertions of the Humane Society, that by
this time we lould have been in polfefflon

of ample and very fufficient information

on this head; but, notwithifanding the

number of cafes that have with great
trouble been collected together, it is too
true, that but a very fmall proportion of
them convey information even of the moft
common and neceffary circumfiances.

This inconvenience might readily be over-
come, would the Society agree not to be-flow rewar ds, either in fuccefsful or un-fuccefsful cafes, without receiving, from
the perfon who fuperintended the cafe,, a

particular



particular account of every circumilance
which occurred while the body was under

his dire ion, This, it appears to me,
would very foon procure us that infor-.

mation e foniuch iand in need of;

and it wouldmoreover, be produdive of

anothet advantage, in preventing nume-
roes: applications on trivial accounts. The
onlyground on which'this propofal may

be tbje&ed to is, on account of the trouble

it would occafion to the medical affiftants;

fame of whom;" rather than be at the in-
convenience of flaring fuch a particular

account, would not communicate what

had occurred under their direaion. There
are but few, I truff, to whom this argu-
muent can be applied : but if a regular
plan was drawn up, containing every ar-
ticle neceIIary to be informed of, there

could be no objean to it. With this

view, the following iketch is laid before
the Society; and it is fuibmitted to their

confideration, the propriety of fending a
Oz2 copy



[ 96

copy to each medical affiftant, with fuch
refolutions annexed to it, as they may
judge proper.

As an appendage to this, the plan of a
general table is added, which is intended
to exhibit, at one view, the'whole of the
hiftory of drowned perfons, with the va-
rieties which may occur in different cafes.
The advantages that muft arife from
adopting this, or a fimilar plan, are fuffi-
ciently obvious.

In this table, the afterifks under the
different heads point out the particular
circumtances that occur, or the remedies
that are ufed. Where any remedy or re-
medies appear to be remarkably ferviceable
in bringing about the firft fymptom of life,
a red afterifk is to be added likewife; and
where they feem evidently and materially to
affift in promoting the recovery, two com-
mon afterifks are then to be made ufe of.

The figures under the two laid divifions
.- the Return of Life-and the Complaints

after



Yofacepage 96. i : .

RCUMSTANCBS PREVIOUS TO
4. THE ACCIDENT. • ;:.:

- , . C I. DE,

PP L ,. .. , .

Age.

: ' Sex...

4

i ; ! Conflitution ;. whether
" -. , Tonic,

"".I Atonic, .

. i Irritable.

, Situation in life.

Ceneral health ;-particularly whether fubje&ed
:to, or predifpofed for, difeafes of

The .brain,

The heart, or
: ... The lungs,

,: , Whether deformity or , falconfgrmation

',! " of any part, affetizg or impeding the
,. free action of thole ,organs.

t, . Circumifances increaling the a&ion of the heart
and arteries ;,-as/

pi ~ Whether the body had been lately recruit-

ed br noder ately good living .

Cireumftanees diminifhing the energy of the vital

",.-- : Pebility, whether aiing from
... , Previous fever,":

* : Debauch, or
: Violent cold..~

T THE 'TIME OF THE ACCIDENT.

In the water, ...

What length of time.
Whether he kink, and how often.
Whether all voluntary motion had ap-

- peared to ceafe, and how long.

Whether he floated on his back.dr ' his
belly, or in fuch a manner as to prevent

refpiration.

Under water,
What length of time,
Whether he funk immediately,
In what depth of water,
In frefh, or very flt water.

Seafdn of the year,, and temperature of the air.

30

1 F5'5
• "~ ~ ~ • "t " I:" 1: {7; !.: .. '.:.: ....

C.H.of .. P-L.A N
, % . .

for
.. I

. I
. ' ' / ,. ....

CUMSTANCES AND APPEAR-
,CES AS SOON-AS TAKEN UP.

h6 length of' time that had ela fed between the
taki ng upof the body and the applicationo
, proper remedies.

3 The mannerainvhich, during that period, he had.
S; beentreated -as whether . ,

3 : <'. The pofition in which -he had lain would
re likely to affit or :prevent,' thege-, ,I, , :i ~. , :. • A Yh . .. ..A ,. ,, , .,*, , + ... N. -., ,,", ' , P , , .. . , : . ..b r w+. + ~i. .< Y, .. ',

. jK~ ' *, the return of blood from the veins of
: : , the headr

3 3 The wet cloaths had been removed.34.7 ;"" EXpofedito, or theltered from, inclement
t f' 'i weather;

. 5 ' Sufpended'by the heels, rolled in or over

. , ' a calk, or fimiar improper treatment.,
6 " He had received any injury in the fall.7 :I Immediately on being taken up,. he di'-

I ' covered any figns of life. . .

Appearance of the body. "

39
,40

4'
42

43

45-

S46
47,
49

50

1

,;

53
54

5556..

57 ,,

59
6o:
61,

62 .
63-(

64,

66
67

69
70.
7p

The face ;-.-whether
. ; Enlarged,

, I Livid,

. Black,
Cadaverous,

, , Fluihed,

.. Natural.

The Eyelids,
Livid,'
Swelled,
Half-fhut,
Remaining oper

placed.
n in any pofition they are

The Eyes, .

Bright,
JClear,

Glaffy, : , .. '

Inflamed,
Fierce, ,

Fixed,
Heavy, Dull
D u ll, '  , I., . :... ..' .

Obfcure, I

Diftorted,
Prominent,
Flaccid, or Aininifhed, I +

Pupil, contraaed or
dilated,

Both pupils contra&ed equally ,
Whether any, and what alterations take"

place in the pupils.

Jaws,

Fixed, or
Fallen.

-," .v r . 7 rr, ~ .. ,,.v". . .. : .".:" .:: .:: , : , ',::. - ,y . :" ' :. "rw1 Y . " i , :. .. : ' . " : ... " :

:curate; HISSTO. 0 . I ,

7 I Mouth and nofl
7~,, :':  F oamin g?
7 , Atwhatti

74. Tongue,
7 . ,Naturaltfi

7 " , E n larg e d.
7i : ,i[ 

.::i.: S," k in ,.r :! ) i!.:..>:

8 ' eddiff,

8 *- : Livid,
S _ Flaccid

86.

88,

89

9
92,

93-
-94.

95
96
.97
98

4 , .
9%o-

- ,,: SI .

• S!

tr1is,

it, e

ie., or
1 ' ('

"f

.l

.. ;i .' Y .

-1L 1 'r

. ..

S ' :
K artiaii 4"general,

r wi~a+r' ,r 'I rr +:^~}* ar~ i' i,1r~xr 4Y-nx "1 :

Stomach, ' . :

Diftended, . - . I

S.Praecordia contrated,
On preffure the contents evacuated.:

SAbdomen

Diftenled,-
Hard,
Sof t,

• Elatic,
Natural,

cFces .or urine expellda

Joints and limbs,
F lexible, .
Contraaed,
S t . . .. '

Heat,
, "External,

,Internal,5

• - Partial; ,

g ,eneral...

afcertained
meter.

of l Priso s

-,r ,w w . .f

Ii:!

-.

fi '

12 . .

I h,

bz6.. .,,I

'I7

12 9
TiZ? 3

!i3:-

124z
: ,z5
1264.
[I 27

1296
by the tliermo-,

STHE ETHOD OF.RECOVERY.

I t]

109

.1

10

I oS

• 0

Every individual remedy to be expreffed,. i

The order in which they were ufed.

The length of time they were perfifedin,
-T e :f tim"e;" t"he: " ...

The benefit or difadvantage whichappeared
' ?:, .to arife from the different .remedies. i  ?

The particular remedy, or remedies, which

feemed to bring about, the firt fymptom
of life ; and

Thofe that evidently affifted in".promoting
the recovery.

., i " '

AT1 T ERETURN'OOP LIFE. T
.The fength of time the external figns, of li

ap eared to be fufpended. . .

The firit fyinptom of life. . 11

The progreflive order in which;, the other fy .
toms .-Made their appearance.

:Whethe the-§frmpt omsarofe -frdm

, The heart-ctufing
' .. r Palpitation;

1 -The arteries--,caufing
S'Pulfation ;--whether it be

, .. Partial, .

General,

Equal,
, Irregular,

...... ' Natural,. 

, Full,

. Weak,

S'. Q reick,

' . Opreffed.

. The lungs-caufingGafping,

Sighing, ""
, .. Coughing,-..

Groaning, *

Rdpiration ;"-whether
Regular,
Interrupted,.
Difficult,

-,, Laborious,
Snorting. -

The ifomach, or inteftines--caufing
S' Vomitin

Expulfion of the fces.

' 37
I38

I4 139

i t':~~:.. .I ,7 . .

42 " The muf.43 . Tre

.44 I - Mol1o45 
Con

'46 . '

,

z47 ' . "

I CQMPLA.INTS8

5I1

I 52

'cular fyftem--caufin
mbling?
tion ,of any particular part,
ivulfions ;--whether

Slight,
Violent, ,
Frequent,
Partial,
.eneral. *

i ! : : i : :. :- :' . . . : 5,

, _ .

4 W .

N0 20
t"
tfl

y5 d

'4

1I
if

tl

AFTER RECOVERY.

Whether arifing from a defet of
. .-The vital functions ;-as i4

'i

I:9'190

I 9Z

193

'94'-

'5,95
196
'97
198

'53

'54,

1579

i6r
i6z

i66

I767

I, 7

[70

I, 7-

172.

'73
',74

'75

.176

.,77

f78.
1:79

s,.

Sa
, 1!83

.i84

1.87

i88

Judgment,
Paflons.

The external fenfes,;--as
Seeing,
Hearing,
Smelling,
Taring,
Feeling.

r 99 Symptoms indicating a fulnefs of the veffelsQ
I the head ;-as

200 Face bloated,

20 I Eyes inflamed, .ti

202 Nofe bleeding.:

203 The degree and duration of thefe complaints&%-
with the effe& of the feveral remedies which
were applied.

. t.. .. .- 

)iobtaining

.._ _ __ .. , . - ' .

.:

ii 
..

Pogo

..... nom.

i

a'

yA.

.4

i

DROWNING...

a.";,

.' *... '"

The brain-inducing
. Pain,

Heavinefs, or"1r

Giddinefs in'the head,
Delirium,
Coma,
Paralyfis,
Convulfions,

In what part,
In what degree.

The heart and lungs-caufing,

In what part of it,
In what degree,
Fixed,
Wandering,
Conitant,
Intermitting.

Refpiration,
Difficult,

' Laborious,

Wheezing,
Interrupted.

Cough,
Anxiety.

The natural funaions ;--as of
Deglutition,
Digeftion,
The fecretions,
The 'excretions.

The animal fun~tions ;---as .thofe of
Voluntary motion,
The internal fenfes ;--as

Perception,
,Reafoning,

Imagination,
,, Memory,

. a

p

.
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S U C C EB .S S F U L.

III ruinfs IV mie
under water. under water.

Minutes Number Minutes Number
before of the before of the

recovered. cafe. recoveted: cafes

Soon. 465 Soon. 66

30 80o 130 97
6o 49I

6o 487_ 30

s1 488f 3 260~

6o 498 fl . 16
90 318 fzL 20g29

90° 390 f 30 268

105 f489 $j40 I.276 .0
180 49 I

V m nunder water.

Minutes NumberI
before of the

recovered. cate.

s 8

10 67

'5 3.55

45 78

45 422

120 419

120 49 1

xv

s 320

s 239

s 35'

* (408)

* 105

* f267
8 398

V minx
under water.

Minutes Number
beo~re of the

recovered, cafe.

15

I

10

To

1 2

I S
_I-15

S20

365

VI minx
under water.

Minutes
before

re. overed,

Usc'r-
thin.

70

Number
of the
cafe.

372

V XV

21 20 (409)~

() 20 250

252f 20 546

65 30 59

249 30 55

14 45 j561

VII mm'
under water.

Minutes
before

recovered.

S

J

Number
of the
cafe.

98

101

VIII rmsin

under water.

Minutes
before

recovered.

s

S

S

Number
of the
cafe.

7

316

p. 176
307

IX min'

under water.

Minutes
before

reco~vered.

20

Number
of the
cafe.

356

X tMing
under water.

Minutes
before

recovered.

S

S

S

S

N umber
of the
cafe.

30

5'

274

293
..... ' - ce - ; -L. -" -- - - - -- - - L- - -!... . w.,. ... ,......,-....,.,.1L... .. , _!- (.. .,. .. _ .. . I- -- - a....1

6o 354

6 o 368

6o 49+

120 357

120 408

Io
535

XVIII

30 307

x

S 12

Is

S

I0

10

503

6

138

P. 173

472

II

s 57

20 437

20 j482{

30

30

45

45

6o

407

549

X miff
under water.

Minutes
before

[recovered.

S

S

S

S

Number
of the
cale.

258

358

363

37'

s 501

s 56b

Uncer- 25
tarn.

x

6o 164

90 312

120 f392
i8o 410o

X mim'
under water.

Minutes
before

recovered.

*

3

5

Number
o f the

cafe.

4_ 130

11

315

5 22

10 308

xxx

* 103

6o 165

240 420

X min'
under water.

Minutes jNumber
before of the

recovered. Icafe.

15

'5.

20

20

396

497

310

279

201484

25 2

30 451

XL

40 ()

x mint
under water.

II I l Il---.-,------I! {I 11 r 11~-~ -x---.

ii N S U -C C E S S F U L.

I ,

- -1 l-~- -- "1 -- 1 ----- I i -'-~- - I~ -- -i i" "" ; '. "

i
MiI i ' ' 'I

Id

IIU-

- - - -- ------ --- - ------- , Me-

Minutes Number
before of the

recovered. cafe.

30 471

30 68

30 259-

30 415

6o 277

6o 416

XLV

1120 31

Ii

f

i
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after Recovery-refer to the number of the
articles in the preceding plan, where the
particulars are explained more at large.

The table is divided into two parts, on
account of its length.

It may not be amifs to exhibit, at one

view, the length of time that was employ-
ed in each of the cafes which are pub-
lifhed in the Reports of the Humane
Society (where that circumitance is fpe-
cified) before the firft fymptom of life

made its appearance: likewife the diffe-

rent length of time, which different cafes,

that were under water for the fame fpace,

required for their recovery; and alfo an

account of the number of unfuccefsful

cafes, with the length of time they were
under water, on whom the fame or fimilar

means had been employed.

0 3 oN
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ON THE SUSPENSION OF TIHE VITAL

POWERS FROM HANGING.

V HE proximate caufe of death, in per...
Sforns who perifh from hanging, is a

circumfiance which has engaged the at.,
tention of the mof eminent men, both
ancient and modern; but, after all, the
anatomifts and phyfiologifls of the pre-
fent day feem equally in the dark, and as
much unfettled in their opinion, as their
predeceffors. Perhaps, however, it may
not be amifs to mention the different
ideas that have prevailed, and fill conti-
nue to prevail, concerning it.

It was one of the firft opinions, that
death was occafioned by the confIri6tion
of the nerves of the neck. The nerves of
the neck have been tied in many and va-
rious animals: in a few it is faid to have

proved
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proved mortal; but in by far the genera-
lity it did not produce that effet.

Others afcribed it to a compreffion of
the carotid arteries. The experiment has
been made of tying them; and the animal,
in many inftances, did not feem to labour
under any very material inconvenience.

A third opinion is, that it proceeds
from the compreffion of the jugular veins:
but all the larger veins of the neck, both
internal and external, have been feparately
tied, without apoplexy or even Ileepinefs
having been induced. Further, it is re-
lated, that the carotid arteries and jugu-
lar veins being all tied in a dog, that he
enjoyed the moft perfea health and viva-
city for fome weeks ! The fame author,
Emettus, obferves, that upon repeating
the operation often, although none of the
dogs died, or were apopledic, yet fome of
them, for the fpace of a few hours, feem-
ed fleepy.

Some attribute it to a compreffion of
the fpinal marrow: but this effed cannot

0 4 often
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often take place, without the vertebra be,

ing either diflocated or fratured; a cir-
cumftance that is very feldom obferved to
occur,

With greater appearance of probability,
do fome impute it to the trachea being
thut by the preffure of the cord, and
thereby preventing refpiration. As I do
not recollet to have met with any expe-
riments or obi:ervations advanced againf
this theory, I take it for granted, it is
now the generally received opinion; more
efpecially as Haller, De Haen, Dionis,
Languthus, and feveral other great men,
have attributed it entirely to this caufe.
Experiments I have none to adduce againflt
it; but I am of opinion, if we attend
to the mode in which the cord is fixed
about the neck of thofe unhappy wretches,
and the parts on which it ads, we fhall
not confider this affair as fixed on fo
firm a bafis, or fo entirely devoid of ob-
je6tion, as it may at firft fight :'ap-
pear.

6 I never
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I never myfelf had a proper opportu-

nity of afcertaining there circumftances;

but from what my own ideas furnifh me

with on the fiibjea, I fhould fuppofe the

jriaure generally happens either above or

upon the thyroid cartilage: if above it,

which I conceive happens the moft fre-
quently, notwithftanding that the foft

parts give way, yet there muft be fome

room for the air to pafs into and out of
the lungs; and if upon the cartilage itfelf,

it is fo firm and firong, as to be fuffi-
ciently capable of refifting the preffure
which is applied to it. If this then is

the cafe (and I have no reafon to induce

me to think otherwife) I do not fee how

refpiration can be fo fuddenly or com-

pletely flopped as to prove the caufe of
death.

Although I cannot admit the ftoppage

of refpiration to be the fole caufe, yet I
do not hefitate one moment in allowing

it to bee a principal one. Hence, if the

breathing is materially impeded, the blood
will
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will by degrees be accumulated in the

right auricle and ventricle of the heart,
and in the whole venal fyftem : but the

veins of the brain, for various reafons, as

we have thewn in another place *, will be

fooner diftended than thofe of any other

part; the funaions of that organ will con-

fequently ceafe, and the appearance of

death mut then happen. If to this we

join the additional refiftance the blood
will meet with in its paffage through the

veins of the neck, all of which muff ne-.

ceffarily be compreffed, while at the fame

time the circulation through the carotid
and vertebral arteries fill continues, they

will both be perfealy fufficient to account
for the event.

Haller, De Haen, Petit, and Lancifi,

are of opinion that the caufe of death

refides in the cheft; while Boerhaave,

Wepfer, and Littre, attribute it to apo-

plexy. I join the latter in opinion; and

* Page 38, 39"

am



[ 103 1I
am perfuaded they are right, for the fol-
lowing reafons.

It is true, we are circumftanced nearly

the fame, with regard to the diffetion of
thofe who are hanged, as of the drown-
ed; and but little confidence is, for the
fame reafon, to be placed in the former
as well as the latter *; but cafes are by

no means wanting to prove, that the ap-
pearances on the body, and thofe which
occur on differion, as well as the fenfa-
tions, and the complaints of thofe who
have recovered, indicate that the caufe
refides in the head, inftead of the breaft.
The appearances, on being cut down, very
much refemble thofe of the drowned; that

is, the face is fwelled, and of a dark red
or livid colour; the eyes are fuffufed,
enlarged, and prominent; the features are
diftorted, and the tongue fometimes thruft
out of the mouth. On diffeaion, the

veffels of the brain have been found dif.
/

* See page 3o, et feq.

tended,
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tended, and fometimes blood has been ex-
travafated in confequence of their being
ruptured *. The fenfations of thofe who
have furvived hanging, correfpond en-
tirely with what I have already men-
tioned. In feveral inftances it is related,
that as foon as they were fufpended, fparks
of fire feemed to fly before their eyes ; they
were feized with ftupor and lofs of fenfe,
and were not confcious of any thing that
afterwards occurired, till life was perfetly
reftored. Some refpecable authors alfo
relate, their having feen perfons apoplec-
tic from hanging; and a cafe which fome
time fince fell under my direction, puts
that matter out of doubt.

A middle-aged man hung himfelf: af-
ter hanging, it was fuppofed, from three
to five minutes, he was cut down. He
was fenfelefs and fpeechlefs; but his pulfe,
refpiration, and power of deglutition, fRill
remained. A furgeon was fent for, who

* See the Cafes related at p. 54 , et feq.

blooded
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blooded him, and left him fome medicine.
I faw him about an hour and half after
the accident, at which time he was in
a deep apopletic fit, attended with all the
moft violent fymptoms of that ftrongly
marked difeafe. As he had been drink-
ing, feveral emetics were exhibited, and
purgatives given, both by the mouth and
reatum ; but they did not produce the leaft
effea. The pulfe being large and foft,
made me dubious as to the propriety of
another general bleeding; cupping glaffes,
therefore, were applied to the head and
breaft, and three or four ounces were
drawn off by their means; fridions and
ftimulants were likewife had recourfe to:
but after lying three or four hours, nature
was no longer able to maintain the une-
qual confli6t.

The next day the body was opened.
The dura mater adhered very firmly to
the infide of the fkull, and it required
confiderable force to feparate them. On
removing the dura mater, the vefI'els of

the
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the pia mater did not appear more diftend-
ed than ufual; but I afterwards thought
there was a larger proportion of blood irt
the veffels of the brain in general, than
I had obferved in others. There was no
inflammation on this membrane; but at
that part of it which was immediately below
the jundtion of the coronal with the figit-
tal future, it adhered to the dura mater
on each fide the longitudinal finus: thele
adhefions were eafily feparated; the in-
tervening fubftance was white, and about
the dimenfions of a filver threepence. The
fame appearance was found in the middle
portions of the membrane which cover
the cerebellum, with this difference, that
the fame coagulable lymph was likewife
between the cerebellum and pia mater,
uniting them together. Thy brain in
general was firmer than common. There
was not more than the ufuial quantity of
water in the lateral ventricles, and that
was of a red colour. The plexus choq,
rQides had the common vafcular appear-

anc ,
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ance, and there was no evident extravafa-
tion of red blood either about it, near
the origin or foramina of the nerves, or
upon any part of the bafis of the fkull.
The cartilages of the trachea were all
found, and they Ihewed no appearance of
having fuffered from compreffion. There
was nothing preternatural either in the
thorax or abdomen, that could account for
his death: no water in the pericardium.
His heart was uncommonly fat ; and his
lungs were, without exception, the found-
eft I ever beheld-not a tubercle to be per-
ceived-nor were they, any more than the
heart, in the leaft diftended or overcharged
with blood. The liver was hard, and be-
ginning to grow fchirrous. The ftomach
and inteftines were in a very found ftate:
in the ftomach was a fmall quantity of
half-digefted food; its internal membrane
had not the leaft veftige of inflammation
or erofion having been induced in con-
fequence of the emetics, &c.; and there
was no feces in the reaum, or urine in the
bladder.

- This
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This appears to me a cafe quite in
point. The man, on being cut down,
immediately breathed, as if refpiration had
not been difcontinued; but he was in a
fLate of the moft profound apoplexy. On
diffeaion, nothing preternatural was difco-
vered, in either of the vital organs, which
could be fuppofed capable of caufing
death; and the trachea feemed in a per...
fe&ly natural frate.

Be the caufe of death, however, in-
duced in whatever manner it may-whe-
ther as I have mentioned, or by the joint
comprefflion of the trachea, arteries, veins,
and nerves of the neck, or in any other
way-what has been faid will, I con-
ceive, be thought fufficient to prove, that
thofe who die from hanging, fuffer in
confequence of preffure on the brain.
Thofe who perifh from drowning, we
have found to fuffer from the fame caufe.
They ought, therefore, to be treated in
precifely the fame manner: the compref-
fion of the brain fbould be removed,
and the irritability of the mufcular fibres

fhould
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fhould then be excited. The method of
effeding thefe intentions, we have fully
explained, when treating of the recovery
of the drowned; there can be no occafion,
therefore, for repeating them in this
place.

ON



210 3

.N THE SUSPENSION OF THE VITAL

POWERS BY NOXIOUS VAPOURS.

A NIMALS who are deftroyed by me-
phitic vapours, arifing from ferment-

ing liquors, charcoal, the calcination of
metals, and other fources, do not appear to
fuffer the fame kind of death, either as the
drowned, or thofe who are hung; fince
they are obferved, in general, to be killed
in a fhorter time: their limbs remain much
longer flexible after death ; and their blood
is commonly fluid. It is very evident,
however, that the caufe which produced
death in the former, has a very material
effet in bringing it about in the latter;
for the head, face, and neck, are violently
fwelled, the eyes protrude, and the tongue
is thruft out of the mouth; the right ven-
tricle and auricle of the heart, the pulmo-
nary artery, the vena cave, jugular veins,

10 and
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and veffels of the brain, are all much dif-
tended with blood; and the ventricles of
the brain frequently contain a quantity of
bloody ferum: all thefe circumftances
feem ftrongly to indicate that they die
apopleaic.

From a variety of circumifances, I am
induced to believe, that mephitic air occa-..
fions apoplexy and death in two ways:
firft, by affeding the nerves of the trachea
in fuch a manner, as to render the mufcles
fubfervient to refpiration paralytic; and,
fecondly, by its fedative property, deftroy-
ing the adtion of the brain and nervous
fyftem. Were the noxious vapours to aa
merely in the latter way, I do not conceive
there would be fuch firong appearance of
diftended brain: I am, on that account,
inclined to fufpet, that they exert their
effeas principally on the organs of refpi-.
ration. In oppofition to this, however,
I muff obferve, that it has been remarked
by M. Bruquet, that the mephitic air does
not penetrate into the lungs, becaufe their

P 2 fenfibility
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fAnfibility prevents its entrance; and that
animals plunged into thee fluids make
continual efforts to infpire, though with-
out being able to accompliflh that end.
But I am perfuaded this is not always the
cafe, becaufe kittens that have been con-
lined in jars of fixed air I have heard cry,
and have repeatedly feen their cheft and
abdomen alternately enlarged and con-
traded.

Many inftances are recorded of perfons
fuffocated by noxious vapours being per-
fetly recovered ; and, as feveral are known
to have revived fpontaneoufly, without any
affiflance from art, it is probable a much
greater proportion may be preferved, if
timely affiftance be given, and proper re-
loratives ufed.

We have feen, that the moft common
kind of noxious vapour may, in fome de-
gree, and for a fhort time, be infpired into
the lungs; in which place, as I faid be-
fore, it feems principally to exert its poifon-
ous effeds. Our attention thould there-

fore
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fore be immediately direaed towards cor-

reeing and expelling from that part what

may remain in it. This may be done

very effeaually by inflating the lungs

with dephlogifticated or pure air, which

feems well adapted to neutralife and correct

all kinds of mephitic effluvia: the diffi-.

culty, however, of procuring it at all times

in fufficient quantity, and adminiffering

it conveniently, are impediments not eafi-

ly overcome ; till they can be furmounted,

therefore, we muff be fatisfied by imitat-

ing natural refpiration with atmofpheric

air : indeed, if care be taken to procure it

cold, and tolerably pure (which may eafi-

ly be done by Mr. Hunter's bellows, or a

common pair adapted to any inflating in-

ftrument) I think it will anfwer this pur-

pofe very effetually; for the affinity which

exiffs between phlogifficated and dephlo-

gifficated air is fo great, that the dephlo-

gifficated portion of the atmofpheric air

will combine with the mephitic vapour; and

by frequently repeating the operation, its

P $ noxious
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noxious property will foon be fufficiently

altered. Should the accident happen by

air extricated from fermenting fubflances,
which yield what is commonly called

fixed air, the volatile alkaline vapour di-

luted, will probably anfwer very effetu-

ally. The introdution of this fluid into

the lungs of drowned people is juftly

efteemed a doubtful pranice; but in the

prefent cafe, fhould too high a proportion

of aerial acid remain in the cells of the

windpipe, the alkaline air will neutralife

and corre&t it, equally as well, if not bet-

ter, than the dephlogifficated air.

It is known by long experience, that

expofing bodies fuffocated by the fumes of

charcoal to intenfe cold, and making ufe

of fritions of fnow, are as ferviceable as the

contrary method is pernicious. It is, how-

ever, probable, that this pratice may not

be equally ufeful when death arifes from

every kind of noxious vapour, fince we

are informed, that a moderate degree of

warmth, in thofe fuffocated by the fumes
of
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ef burning limeftone, has been found be-
neficial. M. Portal has remarked, that
the heat remaining in the bodies of thofe
feemingly dead from noxious vapours, is
greater than when alive, or at leafi than
is compatible with health: it is probably
on thee occafions that cold may be ne-
ceffary, to reduce the heat below the natu.
ral ftandard, fo as to proportion it to the
fmall degree of life which remains in the
body, and by that means prevent the exer-
tions which the conftitution muff neceta-
rily make, in order to keep up fo much
heat; which effort of itfelf, while the
powers of life are fo low, would very
foon be likely to prove fatal. but in thofe
cafes where the heat of the body appears
nearly extina, inftead of ufing the cold
applications, I apprehend it would be
more prudent to have recourfe to mode-
rate warmth.

In every other refpea, the treatment of
thofe fuffocated by mephitic vapours
Thould be exaaly conformable to the di-

P 4 reaiona
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reLions given for the recovery of the
drowned.

The falubrity of air in mines and ca-
verns, is generally examined by means of
a lighted candle; and implicit confidence
is ufually placed in the fidelity of this
teft. It is matter of fome importance,
however, that this article thould be viewed
in a proper light, or otherwife it may be
produdive of fatal miftakes. Dr. Priefiley,
feveral years fince, difcovered a method of

reducing nitrous and fome other kinds of
air, which in their firft fRate extinguiflh

a candle, to a ftate in which a candle burns

in it, quite naturally, or with a greatly en-

larged flame, though they ftill continue
as noxious as ever. The fame gentleman,

and others likewife, have obferved, that

fometimes animals will live nearly as long
in air, in which candles have burned out,
as in common air. Perfons of delicate
and irritable conflitutions have been known
to be attacked with dangerous fymptoms

from the air of coal-pits,. &c. notwith-

ftanding
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flanding that the candles have continued
burning; and miners have been known to
work many yards below where a candle
would not burn.

Thee circumftances clearly prove, that
the teft of a lighted candle, if too much
depended upon, may be produaive of the
moft ferious confequences: it therefore
ought, by all means, if not rejeaed, to be
applied with great circumfpedion and
caution *.

* It is probable, that the immediate or fudden ex-

tin6tion of the rednefs of the wick, as well as the

flame, would prove a more certain criterion.

ON



ON THE SUSPENSION OF THE VITAl

POWERS FROM SYNCOPE.

THE caufes of fyncope are very nume-

rous; but as I propofe, at prefent, to
confine what I have to fay on this fubjed
to the recovery of thofe who are in that
flate from lofs of blood, it will not be
neceffary for me to enumerate all thofe

caufes here.
It is well known that this difeafe fome-.

times takes place to that degree, that
neither the pulfe nor refpiration can be
diflinguifhed ; the body becomes cold, and
the countenance feems clouded by death.
Under there circumftiances, it is likely
many may have really died, who with
proper attention might have been reftored;
and it appears fufliciently probable, that
many of the flories related of perfons ly-

ing in trances, and many of the inftances

of
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of premature interment, which are to be
met with in Bruheir, Lancifi, Kornman,
Foreftus, Lufitanus, &c. originated from
this fource*.

From

* Many of thefe, notwithftanding they are vouched
for by men of reputed fenfe and eminence, are of fuch
an extravagant nature as not to be credited: yet it is
clear there muf have been fome foundation for fuch
uncommon florics, and that feveral have recovered a
confiderable time after they had appeared to be dead.
A few of the moff remarkable I hall fubjoin.

Lancifi De Morte Subitan. mentions his having feen
a perfon of diftin§ion recover, while the funeral
fervice was performing over him. Three fimilar in-
ftances are mentioned by Pliny, in his Natural Hiftory;
one by Plutarch; and two byDr. Craffts, of Neufchatel.
Plato relates the hiftory of an Armenian, who, twelve
days after he was fuppofed to be flain, returned to life
on the funeral pile. Pliny tells us, that Acilius Avio-
la, who had formerly been conful, returned to life when
he was upon the funeral pile, but was burnt alive.
The fame fate befel Lucius Lamia, who had been
praetor : but Celius Tubero was more fortunate,
having difcovered figns of life in time to be removed.-
Monf. Benard, a firgeon of Paris, faw a monk, who
had been buried three or four days, taken from his

grave
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From a variety of confiderations it ap-

pears neceffary, that the brain thould al-
ways be preferved in a certain degree of
tenfion and firmnefs: and it is univerfally
allowed, that the contraction of the auris
cles and ventricles of the heart arifes from
the flimulus of the blood thrown into

grave alive, but he died immediately. A lady in

Hampfhire was buried three or four days after her
fuppofed death: the next day, a noife being heard in

the vault, it was opened, and the was found juff ex-

piring. Maximillian Miffon tells us of Francis de

Civille, of Rouen in Normandy, who is recorded to

have been three times dead, three times buried, and

as many times raifed from the dead. Upwards of

half a dozen ifories are related of perfons who, being

buried, were roufed from their trance by the attempts
which were made to rob them of valuable rings which

they had on their fingers; and a greater number of

inflances are faid to have happened, where perfons be-

ing prematurely confined to their coffins, have not
only devoured their throuds, but have been reduced to
the neceflity of eating part of their own iefh. Many
more fimilar cafes might be given; but, in all probabi-

lity, what has been Paid will be thought fully fuffi,

cient.
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their cavities. A certain quantity of blood
is therefore neceffary to effea there pur-

pofes: if it exifts in a due degree, the
vital a&ions will proceed properly; but
any material alteration in this article will
be attended with a deviation from health,

and will endanger the conftitution: an
excefs of it in thofe parts will arife from
fuffooation; and a defea, from any circum-

fiance which caufes a flow of blood into a
new channel, or which diminifhes its
quantity.

Lofs of blood may, and probably does,

operate in many ways with which we are
unacquainted, fo as to affift in producing

fyncope: it appears, however, to arife more
particularly from the want of a fufficient
quantity of that fluid in the veffels of the
head, to preferve the brain in a due degree
of firmnefs and tenfion; whence a diminu..
tion or deprivation of the anions of that
organ, and its appendage, the nervous
fyftem. At the fame time, the quantity
of blood returned to the heart not being

fufficient
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fufficient to diftend its cavities, the aEion
of that organ muff, for want of its ufual
limulus, be interrupted; and every ap-
pearance of death will confequently enfue.

The vafcular fyfiem is, for the wifeft
purpofes, endued with the property of ac-
commodating itfelf to the quantity of
blood circulating in it: hence, when there
is a redundancy of blood, or a plethora,
the capacity of the veffels is enlarged; when
a deficiency of it, from hamorrhage, or
other violent difcharges, happens, it will be
diminifhed. This expanfion or contrac-
tion can, however, take place but in a
certain degree; for hamorrhages are ex-
tremely liable to happen, if the plethora
is increafed; and faintings are very ready
to occur, if the debilitating difcharges are
not foon checked.

From this view of the fubjet, we are
led to a method of treatment, which feems
the beft calculated, that the nature of
this dangerous fituation will allow of, to
refbore life.

It
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It fhould, of courfe, be our firft bufinefs

to prevent, as far as may be in our power,
any further return of the expence of blood:
with this view, fuppofing the accident to
arife from an external injury, the great
veffels, if they can readily be found, fhould
be tied with a ligature, or otherwife effec-
tually fecured, as our fubfequent mode of
treatment may be very likely to renew
the hemorrhage.

We fhould then attempt to imitate the
operations of nature, by producing a con-
traaion of the veffels fufficient to aa ton
their contained fluid. The contradion of
the veffels may be moft effeaually accom-
plifhed by-the application of cold-of
friaions-and tight bandages.

The power of cold, in producing con-
traaion in the living body, is fo common-
ly and well known, as only to require
mentioning, to be immediately allowed:
if the feafon be very cold, and other cir-
cumftances permit, expofing the body to
the fharp air will probably fucceed; other-

wife
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wife water artificially cooled, and dafhed
in large quantities all over the body, will
be more likely to anfwer this purpofe.
Of fridions we have already fpoken very
fufficiently at page 170, and to which I
now refer for what might here be faid on
their effeas. Cold and fritions aa power-
fully during the time they are ufed; but
it is probable their effeds are only tempo-
rary : to obviate this inconvenience, I
would propofe that bandages fhould be
applied to the abdomen and extremities;
and if wetted with fpirits, after they are
applied, they would anfwer a permanently,
and, I thould conceive, a powerfully good
effed. By thefe means, then, the blood
from all parts of the body will be driven
to the vital organs, the veffels of the brain
will be diffended, and the right auricle
and ventricle of the heart fufficiently filled
with blood.

It is prefumed, that by this time the
irritable principle will have fo far loft its
natural vigour, as not readily to be ex-

cited:
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titecd although, therefore, what we have
juft recommended are very powerful fti-
mulants, as well as really neceffary for
putting the body in a ftate proper to be
aaed upon, yet it is probable they may
not of themfelves prove equal to the bufi-
nefs : on this account, feveral articles of
the fame clafs thould be had recourfe to,
fuch as-the inflation of the lungs-the
injedion of aromatic or irritating me-
dicines into the ftomach-the dilata-
tion of the inteftines by large quantities
of cool liquids thrown into them-certain
flimulants applied to the different organs
of fenfe, &c. &c.-all of which were ex-
plained, both as to the manner in which
they are to be applied, as well as the ef-
feas they will be likely to produce, when
we were confidering the recovery of the
drowned; and as what was faid concern-
ing them in that place will be equally
applicable to the prefent purpofe, there
can be no occafion to repeat it.

d am
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I am much difpofed to believe, that fe-

veral who have no perceptible appearance
of life, and who would foon be abfolutely
dead, may be recovered by the means above
mentioned: but there is great reafon to
fear, that, notwithftanding the firidefl at-
tention be paid, either to this or any other
plan we are in poffeffion of at prefent, that
it will be impoffible to recover many of
thofe whofe vital powers are fufpended by
this caufe. But as our knowledge, as yet,
by no means extends fo far as to enable
us to determine with precifion who are,
and who are not, to be recovered, we
ought indifputably to attempt all we can,
in every cafe where there is the leaft
chance of fucceeding; that is, where
thofe appearances we have before defcrib-
ed, as the affociates of abfolute death, are
not prefent ; or even if they are, where,
upon the application of the elearical teft,
the mufcular fibres exhibit the leaft ten-
dency to contration.

As
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As an inducement to others not to quit
perfons in this dangerous fituation, fo foon
as is ufually done, I will relate the par-
ticulars of a cafe which I attended ; and I
communicate it the more readily, as it is
the firft cafe of the kind which is pub-
lithed, and as it is the molt remarkable
inflance of recovery from this fate, which,
I believe, was ever met with.

On the fecond of April I782, B----
B- , thip-ftieward of the Glatton Eaft
Indiaman, about thirty years old, from
fome domeffic unhappinefs, a very few
days after he was married, came to the def.
perate refolution of putting a period to his
exiftence. The mode in which he chofe to
effect the purpofe was bycutting his throat;
and this he did, by feveral ftrokes, fo com-
pletely, that it literally reached from ear to
ear : part of each fterno maftoidmi mufcle,
and both the external jugular veins, were
divided; the cartilages of the trachea were
feparated in two places; and a portion of
the thyroid gland had been wounded.

Q2 The
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The action was committed between the

decks: immediately after it was done, he
was fuppofed to fall down; but the blood
ran out in fo large a ftream, and with fuch
violence, that an officer who was walking
the deck above, thought fomebody had
left the cock of one of the calks running;
with this perfuafion he went down to rec-
tify it, and found the unfortunate fubje&t
of this cafe in the fituation I have de-
fcribed. A boat was immediately dif-

patched for a furgeon; but the diftance
the fhip lay from the flore prevented my

being there in lefs than an hour.
Some time before I arrived, the poor

fellow had loft the external charateriftics
of life; the breathing and pulfation had
entirely ceafed; and the fenfes of feeing,
feeling, and hearing, were now, to all ap-
pearance, utterly deftroyed. At this event
I was not in the leaft furprifed, for the
quantity of blood on the floor far exceeded
what I before had an idea could be ex-
pelled from the body of any human being

whatever;
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whatever; it was impoffible to afcertain

it by meafure, and it is not probable that

our conjefures concerning it fhould be at

all accurate.
I at that time had heard much about

the Humane Society; and the fuccefs

which attended their exertions in the re-

covery of the drowned, made me much

wifh to be called in when an inflance of

that kind fhould occur. The recovery of

the prefent cafe, however, at firft appeared
to me entirely out of the queftion; for

although the Society had hinted, that the

hanged, the fuffocated, the apopletic, and

the frozen, might be reftored, yet no no-
tice was taken of thofe who are in a fimilar

fituation from immoderate lofs of blood;

and the man was, to all appearance, fo

perfedly dead, that even a hope of re-

viving him fcarce entered my mind. I

had, however, been favoured with fome
animating letters from Dr. Hawes, whole

indefatigable exertions in promoting the

interefts of the Society-in extending the

Q 3 obferva-.
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obfervations he has with fo much care and
afliduity colleted--and in exciting and
encouraging others to turn their attention
to the recovery of the apparently dead---
cannot be fufficiently admired: thee de-
termined me not to quit the body im-
mediately, but to treat it as if fome degree
of life adually remained.

The bleeding having flopped, it did not

appear neceffary to pay any particular at-
tention to the wound; indeed, it was
thought advifeable to leave it open, that in
cafe life ihould return, the trachea might
more readily be freed from the blood with
which it feemed to abound*: the cloaths

were therefore immediately removed, and

* Mr. Children, an ingenious praftitioner, now

fettled at Grays in Effex, who affified me in the re-
covery of this cafe, mentioned an inflance which he
had feen fome time before, where the external wound
was clofed before the haemorrhage had flopped: the
confequence was, that the blood fell into the windpipe,

and the patient was very foon fuffocated, dying in
agonies fcarcely to be conceived.

the
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the body expofed to a current of cool
air; friaions were ufed to the body
and extremities, and plenty of cold water

was dafhed on the neck and face. When

thefe means had been ufed for fome time,
we were moft pleafingly furprifed, by a
fudden r Lion of the cheft, attended with

an infpiration! In a moment the air was
violently expelled, and with it a quantity
of blood, that had fallen into the trachea:
this expiration was attended with the molt
horrid noife I ever heard; and at this in-
flant, particularly, our patient exhibited

the molt thocking and dreadful appearance
it is pofible for human nature to form a

conception of. In lefs than a minute, the
breathing was repeated, and in a fhort

time it became tolerably regular. The
pulfe at the wrift was not, on the firft ap-
pearance of life, to be diftinguifhed; it
was a confiderable time before it beat dif.
tint and regularly, and then it was ex-
tremely weak.

WhenQ4-



i: 232 1
When the trachea appeared to be tole.

rably freed from blood, the edges of the
wound were brought together, and re-.
tained by flips of flicking plafter; and the
man now breathed freely through the
mouth and nofe. In about three quarters
of an hour after the firft appearance of
life, he began to form fome idea of his
fituation: he did not exprefs any fatisfac-
tion at his efcape, but appeared extremely
diftreffed in his mind, and feemed to inti-
mate, that he muff continue wretched
as long as he exifted. Under thefe cir-
cumftances, I did not think it prudent to
rely totally on the plafter, particularly as
the conftant difcharge from the wound
prevented its flicking properly: I there-
fore made feveral futures, applied freth
plafters, and brought the head forward on
the cheft, where it was retained by means
of a proper bandage. He was then laid
in a cool bed, an anodyne was given, and
two careful men ordered to watch over

him,
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dim. I waited till he fell into a refrefh-
ing fleep, and then refigned him to the di.
redion of Mr. Cooper, the furgeon under
whofe care he properly fell, but who was
abfent when the aaion was committed.
The accident happened at two o'clock in
the afternoon: when I left him, about
feven in the evening, he appeared to 'be
recovered beyond expedation; the pulfe
and refpiration were weak, but regular-
the voluntary aaions had returned.-the
external fenfes of feeing, hearing, and feel-
ing, were very perfe&t-and the internal
fenfes were at leaft not in a worfe flate
than before the accident.

The conclufion of this cafe I was ex-
tremely concerned to learn the next morn-
ing, from Mr. Cooper, the medical gentle-
man who attended. On awaking from
his fleep, he appeared cheerful, and faid
he was much better-expreled a concern
for what had happened-but entertained
hopes, that all might end well. In con-
fequence of this favourable change, the

perfons
*
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perfons who watched him were not fo

attentive as they ought to have been: the

unfortunate wretch took the advantage of

their being atfleep, or otherwife employed ;

he tore off his drefiings, and opened his

wound ; the hmmorrhage returned, and in

a few minutes he funk into that flate he fo

ardently wifhed for.

ON~
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ON THE SUSPENSION OF THE VITAL

POWERS FROM LIGHTNING.

N EITHER philofophers or patholo.
gifts are at all agreed as to the man-

ner in which thofe people die who are
killed by lightning. Signior Beccaria
fuppofes, that it may fometimes happen
without the perfon being ifruck by the
lightning, merely from the effeas of the
fuffocating vapour, with which the flafh
is always accompanied. Some have at-
tributed it to the air in the lungs rufhling
out with fuch violence, to fupply the va-
cuum which is made near them, that
they can never recover their breath: and
others to the violent commotion in the
atmofphere ading in fome degree fimi-
lar to the fudden difplacement of the air
by a cannon-ball, which is fometimes
known to occafion death, and frequently

I o great
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great inconvenience, although the cannon.
ball itfeif had certainly not truck the per-

fon fo affeated.
Such explanations, however, are ex-

tremely vague; they are not fupported
by any experiments; and are, in my
opinion, inadequate to produce the effea
attributed to them.

It appears fufficiently evident, that every
accident from this caufe arifes either-.
from, the main ifroke of a thunder cloud

s-from the lateral explofion-or what is

called the returning firoke: but the man-
ner in which thefe operate, fo as to pro-
duce death, is by no means certain. Jn

ftances are related of the fmaller animals,
being killed by ele~tricity, when, on being

opened, mot of the blood veffels were
ruptured, and the blood extravafated : but
this is not always the cafe; for Dr. Prieib.

ley could not perceive any fuch effeats,
although he informs us that he made ufe,of very ftrong Ihocks on very fmall ani..

rnals.
That
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That rupture, however, does foretimes

take place, is very evident. In the cafe of

the unfortunate profeffor Richman, who

was deftroyed by lightning, fome blood

ran out of his mouth ;-in a duck which

was killed by Mr. Henly, by a Ihock

from a very large battery, the animal

bled freely at the mouth ;-and in a theep,

which was fome time fince killed by the

fame means, the part of the brain through

which the charge paffed was much alter-

ed in its appearance, and the duplicatures

of the pia mater torn to pieces *.

Were it allowable to theorife in a mat-

ter which ought to be entirely decided by

experience, I would venture to fay, that in

thofe cafes where the hock is very confi-

derable, a laceration, or at leaft a material

* Many infances are related of animals killed by

lightning, or electricity, becoming putrid in a very
ihort fpace of time: but this does not invariably take

place; and it may be doubted whether it occurs more

frequently on there occafions, than in other cafes of
violent or fudden death.

alteration
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alteration in the texture, of the veffels
conftantly takes place; not always uni-
verfally, as ele6tricians generally teach,
but only in that part of the body which
forms a portion of the eledrical circuit.

The effeas which we can produce by the

mot powerful eleArical battery are fo ex-
tremely trifling, when compared with

thoe of lightning, that I thould imagine,
in its utmoft accumulation, it could only
produce very partial confequences: but a
cloud of ten, twelve, or many more miles

in length, difcharging its main firoke of
ele6ricity on a perfon within its firiking
diftance, muff be fully fufficient to com-

prehend the whole of the body, and might
therefore occafion a general rupture of all
the vefiels. This idea is corroborated by
a circumftance which was communicated
to me by my friend Mr. Walker, the pre-
fent ingenious leaurer on Philofophy :-

this gentleman, twelve hours after the ac-
cident, faw a girl that was killed by
lightning; her whole body was black as

ink,
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ink, and the fkin all over her was driven
into ridges.

Upon the whole, and as far as I can
judge from thofe circumftances which
have paffed under my obfervation, I thould
conceive, that although we may not be
able to explain the manner in which
this moft powerful of all agents operates,
fo as to produce death, more corredly than
on many other occafions; yet it fhould
feem in every inftance, whether the cloud
be pofitively or negatively charged, that
(whatever be its other modes of operation)
it exerts its principal effeas on the brain
and nervous fyftem, fo as inftantly ma-
terially to diminifh, or totally over-
throw, the principle of irritability: but as,
according to its degree of ftrength, it ope-
rates differently in producing this effe&t,
and as it likewife caufes different appear-
ances, I think it advifable to divide them
into the following claffes.-- ift. When
the thock is moderate, it merely fufpends
the fundions of life. In this cafe, I

should
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hould apprehend there would be no
mark of external injury, nor that the or-
ganization of any of the vital parts would
be deftroyed.-2dly. Whenfitronger, it

deftroys the principle of irritability. In
this, fome external marks may be evident;

but there would probably be co percep-
tible mifchief on diffehtion.- 3dly. When

in the molt violent degree, it lacerates
thofe parts of the body through which
the fluid paffes ; and the mifehief it occa-
fions in thefe cafes will be very evident
in the internal parts, as well as on the
integuments.

From this account it appears, that thofe

only who come under the firft clafs are
to be confidered as in a ftate from which
a recovery can be expeded ; but as it
may fometimes be difficult to fay whether
the cafe falls under the firft or fecond, it
will on fuch occafions be necefi'hry, and
on all others highly advifable, to apply
the eleftrical teft before we determine
that 1Lwportant quefion.

That
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That animals, to all outward appear-
ance, totally deprived of life by artificial

elearicity, will often revive fpontaneoufly,

is well known to every one who has

worked much at the elearical wheel; and
that perfons apparently dead by a ftroke
of lightning, may be perfealy recovered,

is now placed beyond all doubt.
As we have no reafon to fuppofe there

is any fulnefs in the veffels of the brain,
or accumulation in any part of the vafcular
fyfiem, the drawing off blood does not
feem at all indicated; on the contrary,
diminifhing the quantity of blood would,
by abating the preffure on the blood-
veffels, be likely to leffen the frnall re-

mains of life: it ought, confequently, ne-

ver to be employed, at leaft in any confi..

derable quantity. Our attention should

therefore be chiefly direded towards excit-
ing and reftoring the principle of irritabi-

lity: with this view, we fhould imme-
diately commence our operations with

what, at firft fight, appears the moft ine-

R ligible-
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ligible--the application of ele6ricity; the
very fame agent which occafioned thofe
evils we are now endeavouring to over-
come. Upon further confideration, how-
ever, there feems good reafon for prefum-
ing it may prove of very confiderable uti-
lity in extricating our patient from his
alarming fituation. It is well known to

be the moft powerful fimulus we can

apply; that it pervades the internal as well
as affeAs the external parts; and that, be-
yond every thing, it poffeffes the property

of exciting the irritability of the mufcular
fibres. It has, moreover, been afcertained
by repeated experiments, that a moderate
thock is peculiarly adapted to the reco-
very of animals whofe vital fundions have
been fufpended by very firong ones; and
in this way animation may be alternate-
ly fufpended and reftored, a confiderable
number of times, as I have often expe-
rienced. On thefe accounts, ihlould any
accident of this kind occur in my prac-
tice, I thall be particularly anxious to

avail
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.avail myfeif of the advantages which I
.conceive will be very likely to refult from
the prudent exhibition of this celebrated
remedy.

Although I cannot avoid confidering
this as an article of the firfi importance,
yet I fhould be forty to be underftood as
fignifying, that it is the only one on which
I would rely. By no means: every thing

which flimulates the nervous fyflem, and
which is likely to produce contraion in
the mufcular fibres, I would advife to be
employed. Inflation of the lungs Icon-
ceive to be niof effentially requifite in
every fpecies of afphyxy; and although

there may not in this cafe be any mate-
rial congeftion in the right ventricle or
pulmonary artery, yet' as it ads as a
powerful flimulant, and as there is a very
particular and ftrong fymnpathy between
the heart and lugit fhould be imrhe.

diately employed: Fridfions-emetics-
and indeed all the remedies recommended
for exciting the irritable principle in the

R 2 drowned-'-
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drowned-f-hould, under the reftritionw
and regulations there propofed, be moft
affiduoufly and attentively perfifted in for
the full length of time direted by the
Society; or, what will prove a better
guide, till the irritability has entirely quit-
ted the mufcular fibres; at which time,
as I before mentioned, I conceive the per-
fon to be abfolutely and irrecoverably
dead.

Aretaus Cappadox, who flourithed be-
fore the feventh century, in cafes of od-
finate epilepfy, perforated the cranium
with fuccefs. His example I have fol.
lowed in one inflance, where it anfwered
the purpofe moft completely; for the
perfon, before the operation, had thirty
or forty fits in the day, and was furioufly
mad between each; whereas he never had
one return, and immediately recovered his
fenfes, after the operation was performed.
When, from external injury, blood is in any
confiderable quantity extravafated imme-

diately
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diately under the fkull, trepanning is the
only remedy: if there is an external wound,
the extravafation is in general readilyfound,
which being evacuated, the patient not
unfrequently foon recovers: but as the ex-
travafation may be on the furface of the
dura mater--between the membranes of
the brain-in its ventricles-or in the fub-
ftance of the brain itfelf; and as there is
no fymptom or mark by which we can
poffibly diftinguifh in which of thefe places
the extravafation really took place, it will
of courfe often happen, that on making
the perforation no effufion whatever is met
with: yet many of there patients do well.
I have in two fuch cafes operated myfelf
with perfe&t fuccefs; and in a third, the
fymptoms were much alleviated by one
fmall opening; but no extravafation be-
ing found, and not at that time being
aware that the operation could anfwer in
any other way than by removing an extra-
vafated fluid, the perforation was not re-
peated, and the boy died. From what

R 3 has
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has fince occurred to me, however, I an
much inclined to believe, that he might
have been faved, had a greater portion
of the cranium been removed. It is the
pradice of fome eminent furgeons to ap-
ply the trephine, not only in thofe cafes
which are fuppofed to be of a mixed na-
ture, that is, with fymptoms of com-
preffion, joined to what is called concuf-
fion-but in cafes of concuffion only,
without any external wound, where nei-
ther fiffure, fradure, or extravafation is

fuppofed to exift: and fuch pratice, I am
well informed,. is attended with much bet-
ter fuccefs than the ufual mode of treat-

ment. In the inflamed ftate of the mem-
branes, likewife, where bleeding and the
other remedies have failed in procuring a
difcuffion, molt praitioners apply the tre-
phine without waiting till matter is form-
ed. In thefe, and indeed every other in.-
fiance, the removal of a portion of the
ikull ads merely by relieving the corn.
preffed fiate of the brain, and allowing it

greater
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greater play: whence we can readily
conceive, that although there be a general
fulnefs of the veffels of the brain, or that
extravafation may be feated in a remote
part-yet that a proper opening in any
part of the cranium will relieve the ge-
neral over-diffention; which circumfiance
will likewife affift materially in expedit-
ing the abforption of the extravafated
Ibid.

From the confideration of thefe circum-
ftances, and from the fimilarity there ap-
pears to exift between fome of the above
cafes, and the mtate of feveral of thofe peo-
ple whofe fituation we have juft defcribed,
I am induced to imagine, that the opera-~
tion of the trepan may be of fervice in
certain cafes of fufpended animation.

Much may unqueffionably be faid in
favour of it ; and it fhould feem, that but
little can be urged againt it ; but as at
prefent I am too much engaged to invef-
tigate its merits with that attention it
appears to deferve, I muff content myfeWf

R q, merely
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merely with naming the circumfiance,

and the inducements which firft occafion-cd me to think of it. Should it, upon
further inveftigation, appear that there
are fuficient grounds for prefuming it

may be of fervice, it is hoped that its no-

velty will not prove any impediment to
its receiving an impartial trial; and I do
rnot expel that the expofure of the dura

mater will be confidered as any material

objecition to it, fence there can be no corn-
parifon between the inconvenience which
may poffibly arife from it, and the de,~
ftrution which moff probably will enfue,

$Ihould that operation be omitted.

ON
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ON THE PRESERVATION OF THOSE

UNBORN CHILDREN WHO SURVIVE

THE DEATH OF THE MOTHER.

I T is matter of very immaterial confe-
quence, both to the party concerned,

as well as to the public at large, whether
a life be preferved or recovered. Hence
we find that the Humane Society liberally
recompence thofe who are inftrumental in
preventing accidents by drowning; and
great has been the number of thofe who
have been fnatched from the molt imminent
danger by fuch timely interference. It is
obfervable, however, that in this country
one confiderable fource of prefervation
feems in a great meafure, if not entirely
overlooked: what I allude to is, the pre-
fervation of thofe unborn children who

furvive
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furvive the death of the mother. That
fuch cafes have often happened, will ad-
mit of no doubt; and that they do occur
more frequently than pratitioners are in
general aware of, is from a variety of con-
fiderations extremely probable. It was
with this idea that, in fome well-regulated
flates, laws were eftabliffed for the per-
formance of what is ufually called the
Caefarian operation, on every woman who
died far advanced in pregnancy; and thofe
who prevented or even retarded the ope-
ration, to the lofs of the fcetus, were or-
dered to be condemned and executed as
murderers.

It was my intention to enter at fome
length into the merits of this treatment;
but the fhort fpace of time which now
remains to conclude this effay, will for
the prefent prevent my doing it: but,
to fpeak truth, neither that, or the
colleding together the many hiffories
which have tranfpired in its favour, ap-

pear
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pear by any means really neceffary. It
may not, however, be unfeafonable, juff
to mention a few circumftances from
a very ufeful work -- the Embryologia
Sacra of Cangiamila- a book high-
ly extolled by the celebrated Van
Swieten.

This author relates, that in the city
and neighbourhood of Montreal, twenty-
one living children had been extracted by
this operation in twenty-four years. That
in forty-four years, fixty had been extrat-
ed at Caltaniffeda, and five only were
found dead. That in eighteen years, the
Cafarian operation had been performed
twenty times in the city of Vidtoria in
Sicily, and in every inflance a living
child was extraded. And at Sambuca, in
Girgenti, eighteen living children were
taken from two and twenty women who
had died pregnant.

From thee and a variety of other
cafes, which are to be met with in diffe-
rent authors, not a doubt can I think

remain,
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remain, as to the propriety of having re-
courfe to the Caefarian operation in every
infance where a woman dies in the ad-
vanced periods of pregnancy.

The only objedion which I am aware
can be urged againft it is, that it may. be

performed when the mother is not really
dead, but in a recoverable ftate. As this
is a circumtance which may pofibly
happen, it affuredly requires our moil fe-
rious confideration; particularly as we
have before remarked the very firiking re-
femblance that exifts between fyncope (by
no means an uncommon occurrence, efpe-
cially in violent floodings) and actual
death. We are, morever, called upon to
be extremely circumfpe: in this affair,
fince, as we mentioned in another place,
P. Peu, a celebrated furgeon, and of very
extenfive experience in the pradice of
midwifery, is faid to have performed this
operation on a woman whom he thought
abfolutely dead, but whom the event
proved not to be fo. There circumftances

cannot
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cannot fail exciting our moft earnerfat-
tention ; but they ought by no means to
preclude our having recourfe to the ope-
ration in thofe cafes where we have fuffi-
cient reafon to imagine the woman can
never recover. By diligently attending to
the nature of the difeafe, and the manner
in which the appearance of death has
taken place; and by enquiring whether
the perfon was formerly fubjecS to faint.
ings or hyfleric fits; we fhall, I Conceive,
be enabled to form a juft opinion of her
real fate; which will, moreover, be con-
firmed, if, after ufing the moil effec..
tual remedies for a fhort time, none of
the fymptoms of life make their ap-.
pearance.

When the reality of death is determin-
ed, it is evident that the fooner we per..
form the operation, the greater will be
the probability of our fricceeding. We
are not, however, to be deterred from
putting it in execution, even if by any
cleans we ffiould be prevented having re-

courfc
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courfe to it fo foon as we could wih,
fence it is highly probable that the foetus
retains its life a confiderable time longer
than the mother. I have feen firong mo-
tions in the fcetufes of many quadrupeds,
while they were inclofed in their mem-

branes, feveral hours after the mothers
were abfolutely dead. When thefe mo-
tions had fpontaneoufly ceafed, they were

renewed by eleatricity, or pricking with the

point of a knife, and might be continued
for a very confiderable fpace. Many in.
fiances are likewife to be found in various
authors, particularly in the book lately
noticed, where the child furviVed the death

of the mother many 'hours. In the En-
cyclopaedia Chir. Dolxus mentions a cafe
where the child was obferved to move in
the mother's belly .the day after her de-
ceeafe : and the following is quoted by Van
Sweten-" A woman with child was flab-

bed in feveral places by her huiband, out
of whofe womb a child was taken, by the
Cxfarian operation, forty-eight hours after

her
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her death; and though it had been
wounded in the foot through the pierced
womb, it furvived during a quarter of an
hour."

Every man who is at all converfant in
the praice of midwifery, muft feveral
times have feen children reftored to life,
that were born without the leafy appear-

ance of any. With nearly equal propriety
may we, in the prefent cafe, expel that
many of thofe who, when firf extraaed,
do not exhibit any fign of life, may by

proper remedies be revived. Thefe re-
medies are the fame in both inflances; and
the moil effecual are found to be-infla-
tion of the lungs-and the proper appli-
cation of heat : thefe, with fridions, and
the occafional ufe of finulants, will, I

conceive, effedl their intention in every'

inftance where the child is in a recovers

able ftate. I would advife them to be
applied in every cafe where the cuticle
is not detached by putrefation-or where,
upon the application of the eledtrical

chock,
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chock, the fibres do not exhibit any
tendency to contra ion; and their ufe
Ihould be perfifted in feveral hours, as
many inflances have been known, where

a recovery has been effedted by long per-
feverance only.

APP E NDIX.
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The account of the following appa,
ratus was not fent to the Medical Society
with the preceding Effay, as it was ima-
gined it might lead to a difcovery of the

authr : but as it was written with that
intention, and as it is intimately connected
with the fubje&, it was directed to be
publiflhed at the fame time.



APPE ND I
CONTAINING

A DESCRIPTION

OF A

POCKET CASE OF INSTRUMENTS,

FOR T H E

RECOVERY OF THE APPARENTLY DEAD.

r HAT the principal caufe of the want

of fuccefs in the recovery of the ap-
parently dead, is the length of time that
elapfes before the proper remedies can be

applied, will admit of no doubt. It is
equally certain, that this too frequently de..
pends on circumftances wholly out of our
power to prevent: but it is no lefs true,

that cafes terminating unfavourably often
occur, to which, if proper and timely
affiftance could have been given, it is ex-.

S 2 tremely
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tremely probable they might have had a
more fortunate conclufion.

With the view of obviating thefe in
conveniences, it was propofed to eftablifh
general receiving houfes; and was that

event to take place, it would undoubtedly
be produtive of great advantage: full,

however, on particular occafions, much
time muff be loft in conveying the body

to thofe places; and even when there, it

does not appear that the Society are yet
in poffeflion of a colleLion of inftruments
calculated to anfwer many of the moft
effential intentions in the method of re-
covery.

In the year 1775, an apparatus was con-
trived by Dr. Cogan, which was patrQ..

nifed by the Society : it foon came into
common ufe, and has remained fo to the
prefent day. But this, which is certainly
preferable to any thing cf the kind that

had preceded it, either in Holland Pr
France, does not by any means feem
calculated to afford that Affiftance the

nature
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nature of thefe cafes really require. Its
fze is one material objefhon, occafioning
confiderable delay in being removed to
any diftance: but it is liable to another
much more fo; for it contains little more,
of any confequence than one inflrument,
the ufe of which (although the inftru-
ment is acknowledged to be perfealy
competent to its intended purpofe) muff
be attended with very doubtful, if not
very pernicious confequences.

From thefe confiderations it evidently
appears, that a regular and complete ap-
paratus, comprehending a colledion of all
the articles and infiruments which are re.
quifite on thefe occafions, is much want.-
ing; and that if they can be comprifed in
a cafe which will admit of being con-
veniently carried about, it will prove a
very confiderable acquifition to the refufci-.

tating art6
Thefe defiderata are now, I conceive,accompliffied; and I have the pleafure of

offering to the confederation of the Society,
S83 a col-.
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a colleaion which comprehends every
article (except an * eledrical machine)
that appears to me really neceffary on any
of thefe occafions, and nearly the whole
of them are indifpenfably requifite in all:

thefe are comprifed in a cafe which may
conveniently be carried in the pocket.

In reviewing the various methods re

quifite to be employed in the recovery of

the drowned, our attention was firifdi-

reded to the confideration of the propriety

of drawing off blood. When that quef-
tion is determined in the affiriative, it
was faid that the operation would have

better effect, if performed in the jugular
vein ; but as it fomnetimnes happens that no,
blood is to be procured from that part:

and likewife, on account of the fimulus,
cupping was recommended. If the pro-.

* The eledrical machine muff be excepted : a very

fima11 one would anfwer for this purpofe ; but it is im-

poiible to reduce its fize fo much as to bring it within

the compafs of this plan.

per
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per inftruments are not at hand, a fuffi-
cient quantity of blood may be drawn off
by means of coffee-cups, fmall gallipotsj
'wide-mouthed bottles, &c. and a common
lancet will anfwer the purpofe of a fcari-

ficator.
We have endeavoured to fhew *, that

reftoring the fufpended adion of the lungs

is of the utmoft importance in our at-

tempts to recover the apparently dead,
let the original caufe be whatever it might;
but that in the cafe of the drowned, where
the fufpenfion of the vital powers proceeds
from the ftoppage of refpiration, we ought,
if poffible, to be more particularly expedi-
tious in the renewal of it; but as it is an
operation which is ufually performed with
great indelicacy and difficulty, and as it is
frequently, at leaft in the common mode,
impoffible to perform it at all-we have
firong reafons for fufpeaing that many
lives may have been loft for want of

* Page 13,8, et feq,

properS4
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proper and convenient inftruments to ac-
complifh it.

Well convinced of the importance of
this circumftance, feveral gentlemen have
turned their attention towards contriving
inifruments to effet it. It will be unne-
ceffary in this place to mention them, as
they have already been noticed in the pre-
ceding effay ; (fee page 140, et feq.) All
that is requifite for me now to fay is, that
the following inftrument (which is indeed
one of thofe there defcribed) has, in every
inflance wherein I have tried it, anfwered
the purpofe very completely.

It confifts of an elaftic tube about twelve
inches in length ; to the end of which is
fixed an ivory or filver mouth-piece, or
any common pair of bellows may be ad-
jufted to it by means of a hollow conical
fcrew ; and to the other end an addition
of ivory alfo, of fuch a form as to enter
and fill up a noftril. It is thus ufed:

A proper perfon, flationed at the head
of the body to be operated upon, paffes

the
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the appropriated end of this tube into one
of its noiRrils, and, fuftaining it there
with the fore-finger, he compreffes both
noftrils fo firmly between the thumb and
middle-finger of the fame hand, that no
air can pafs otherwife than by the tube;
and the other hand applying the other ex-
tremity of the tube to his mouth, he blows
with force through the pipe into the noRril
of the fubjea.

The medical direaor, Randing at the
right fide of his charge, muf keep the
mouth perfealy clofed with his left hand,
while with his right, making a fuitable
preffure on the prominent part of the
windpipe, he prevents the air pafling into
the Rftomach; till finding the lungs are
properly ditended, he is to prefs ftrongly
upon the cheft, removing at the fame
time his left hand from the mouth, fo as
to let the air pafs out: when by thee
means the lungs are compreffed, the fame
procefs is immediately to be repeated, that,

as
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as far as can be, the manner of natural re
fpiration may be imitated.

If any difficulty thould arife in diftendy
ing the lungs, it mufft proceed either from
water in the windpipe, or a contraaion
or adhefion of the epiglottis. We have al-
ready, at page I20, pointed out the method
of difcovering when the firft circumftance
occurs; and if my experiments and rea.
foning are to be depended upon, we have
lhewn the inutility, as well as impradica-
bility, of removing it when it does take
place. When the latter is the cafe, we
hall generally remedy the inconvenience
by bringing the tongue forwards, which
being conneded with the epiglottis, by
almoft inelaftic ligaments, muff of courfe
be elevated. Should further impediments
however occur, the pipe for the nofe is to
be removed, and the crooked tube bent
like a male catheter, recommended by Dr.
Monro, and mentioned by Mr. Portal,
Mr. le Cat, and others, is to be fcrt:wed on

the
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the tube in its place: this is to be intro-
duced through the mouth, or one nofril,
into the glottis, when, on blowing through
the mouth-piece, or applying the bellows,
the lungs will be dilated.

This laft inftrument is likewife much
better accommodated for inflating the
lungs, when in fuch cafes trachamaotomy

is performed, than the common diffe&ing
blow-pipe, the implement generally had
recourfe to.

The introduaion of ftimuli into the
ftomach is defervedly reckoned a ma-
terial part of the procefs: thee may very
conveniently be exhibited by means of a
funnel and an elaftic pipe. Should any
obtrudion occur to the entry of the medi-
cine, it will be overcome by applying the
mouth to the funnel, and blowing upon
the liquid, which will then readily pafs
into the ftomach.

If my objedions againf the ufe of the
fumes of tobacco are founded on juft prin-
ciples, the apparatus in common ufe for

that
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that purpofe will of courfe become unne
ceffary: a large bladder, faffened to an

ivory tube, which may inftantly be con-
neted to a proper pipe, will be fuficient

therefore for this purpofe; and a clyfter
may immediately be formed, by mixing

fame of the vegetable effence with a large
quantity of warm water.

But, even fuppofing I may be in error,
and that the fumes, either of this or any
other vegetable, may be of greater fervice

than a diluted folution of their effential
oil, itill I do not fee the leaft occafion there

can be for a cafe fo large and cumberfome
if the bowl which holds the fumigating
fubftance is fufficiently large to contain
fuel for a very few minutes, it is furely
competent to our purpofe; for nothing
can be more abfurd than the idea of keep-
ing the bowels in a fmate of moft violent
diflention for two or three hours, without

any intermiflion! If therefore it be judged

neceffary, a fumigator of fuch a fize is oc-
cafionally added, without materially in-

creafing
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creafng the bulk of the cafe: and this may
be conneded to any common pair of beows,

by means of a hollow conical fcrew, or itmay be worked by a blow-pipe.
The degree of vital or natural heat re-

maining in the body, and the degree of
artificial heat which is proper to be ap-
plied, cannot be afcertained or regulated
with fuflicient precifion without the afft-

ance of a thermiometr: one conftruted
upon Mr. Hunter's principle is therefore
provided for thcfe purpofes.

It may not, in this place, be amifs to
obferve, that pimnple fridions with flannels,
cloths, &c. appear to be nearly, if not
equally etilcacious, as when any ftimulat-~
ing medicine is had recourfe to.

Proper vials, containing effence of any

aromatic vegetables, as camomile or pep..
permint -- and the volatile alkali -and
likewife emetics -- are ready for immediate
ufe.

ON
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0N account of the commodious fizo
of the cafe, and the variety of inftru-
ments it contains, a little management
is requifite in order to adapt them to
anfwer their different purpofes: this
may at firft appear a trifling objedion;
but a little attention to the following
diredions, and the annexed plates,
will immediately remove it.

WHEN air from the lungs of a healthy
perfon is to be ufed, that end of the ivory
or filver mouth-piece which is marked (i)
is to be fcrewed to the large flexible tube
where it is marked (2); the pipe for the
noftril (3) being at the other end, the in-
firument is complete. See Plate III. Fig. i.

When atmofpheric air is to be ufed, the
conical part of the hollow feel fcrew
(marked in the plate 4) is, by means
of the brafs winch (6), to be firmly

fcrewcd
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fcrewed into the nozzle of any common
pair of bellows; - the ivory or flyer
mouth-piece (i) of the large red flexible

tube, is then to be removed, and the other
end of the conical fcrew (marked in the
plate s) is to be fitted in its place. See

Plate III. Fig. 2.

Should any particular impediment to
the inflation of the lungs, render it ne-
ceffary to have recourfe to an infrument
to pafs beyond the glottis-or Ihould it
become neceflhry to perform the opera-
tion of trachaeaotomy -the pipe for the
noftril (3) is to be removed, and the
infirument fiaped like a male catheter
(7) is to be fcrewed in its place. See Plate
III. Fig. 3.

For injefing fluids into the, flomach,
the ivory or flyer mouth-piece of the infla-.
ting inftrument (i) is to be fcrewed on the
fmall black leather tube, where it is
marked (8) -- the mouth-piece is to ferve
as a funnel. See Plate III. Fig 4.

* For
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For the injeaion of watery clyfters, the
fmall tube (i ), conne6ted to the bladder

concealed in the head jof the cafe, is to be

introduced into the opening of the large

clyfter-pipe (z 2), whidh is then ready for
jmmediate ufe. See Plate III. Fig. 5.

When the fmoke clyfter is preferred, the

conical part of the hollow reel fcrew (4 in
the plate), is, by means of the winch (6),
to be firmly fcrewed into the nozzle of any
common pair of bellows, in the fame man-

ner as when atmofpheric air is to be thrown
into the lungs. -The cylindrical part of

the fcrew (marked 5 in the plate), is then
to be conneded with that end of the fu,
migator neareft the lid, marked ( 4) :-to
the other end of the fumigator (1 3) the

blue leather tube is to be affixed by means of
the fcrew (r 5), and the other part of the
tube (x 6) is to be introduced into the pipe
for the rectum ( 12), when the inftrument
will be perfet. See Plate III, Fig. 0.

If
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If the conical fcrew fhould be employed

in inflating the lungs - or if for any rea-
fon it is not convenient to ufe the bellows-

the fumigator can then be worked with

the mouth. When this may be the cafe,

the only alteration required will be, that the

ivory or filver mouth-piece of the inflating

tube (I) thould be united to the black
leather tube at (8), or the fumigator at

(14), in lieu of the cylindrical fcrew*.

To render the cafe more compat, the
fumigator is taken to pieces; but is readily
put together again, by conneaing the

numbers (17 with 18) and (19 with 20).

* The moft effedtual and expeditious method, by

far, of lighting the herbs in the fumigator, is by direEt-.

ting the flame of a candle on them, by means of a blow-

pipe : the crooked filver tube (7) will anfwer that pur-

pole. Phofphorus and matches are provided, in cafe a

light cannot otherwife readily be procured.

IT

J- -

T
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ITis f i 1y unneceffary to remark, that

every one. who prefumes to take upon
himfeif the important office of direing
the remedies that are to be ufed for the
recovery of the apparently dead, ihould be
provided with every inftrument that can be
neceffary to fecond his intentions: this

part of our profeffion is, under the moft
favourable circumnffances, fufliciently befet
with difficulties; and it is eafy to conceive
what muff be the event in thofe cafes,

where any of the more effential remedies
are omitted.

1 cannot in juffice conclude without
mentioning, that Mr. Savigny, the very
ingenious and celebrated inflrument--ma.
ker, has Ijared neither time, attention,
or expence, in rendering this cafe as

complete as its nature will permit,

I N I S.
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