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circumftances of the Ihipwreck, which
THE@gefted the ingenious experiments de-
fcribed in this paper, were as follows':

On the 13th of December, 1790, an
American fhip was caft syay on a fand-bank
that lies in the opening of the river Merfey into
the Irifli Channel. The crew got on a part of
the yreck, where they palled the night; and a
fignal which they made. being difcovered next

day from Hillberry ifland, 2 boat went off,

and took up the furvivors. The unfortunate

men had remained twenty—three hours on the

wreck; and of fourteen, the original number,
H 4, eleven
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eleven were ftill glive, all of whom in the epd
recovered. Of the three rhat perifhed, one
was the mafter of the vefTel; another was =
jiaflenger who had been a pailer, but had loft
or fold his (hip in America . the third was the
cook.

The cook, who was a weakly man, died a
few hours before the boat reached the yreck;
but the two mailers had beenlong dead.

Both the mafters, we are told, were ftrong
and healthy men, and one of them a native, of
Scotland, in the flower of life, early inured to
cold and hardlhips, and very vigorous both in
body and mind. On the other hand, feveral of
the furvivors, it is obferved, were by no means
ftrong men ; and moft of them had been long ac~
cuftomed to Carolina and other warm climates:
the perfon among the whole who feemed to have
fuffered leaft was a negro.

The death of the two mafters was faid to
have been owing to their having taken poffef-
lion of a keg which had contained cherry—
brandy, and which ftill contained the cherries .

i

thefe, it was reported, they Pad kept te them-
selves, and eaten In ]arge quantities after the
fhipwreck; and this, having produced intoxi-
cation, was fyppofed *®° have haftened their

death,
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death. Some experienced Teamen were fatis-
fied with this sccount, which indeed feemed
very rational ; for though fpirituous liquors may
fortify the body againft the effects of heat com-
bined with moifture, and may perhaps fupport
it for a TIhort time under great fatigue, they
would feem, as our author ery properly ob-
ferves, to be uniformly hurtful when taken un-

cierfevere and continued cold. Pleafed to fee

a dc&rine becoming popular which has been

fo ably fuppoited by Dr- Aikin*, and others,
he was induced to think it might receive a flri-

king confirmation from this cataftrophe, into
the particulars of which he determined to exa-
mine accurately. He therefore obtained accefs
to the furvivors of the crey, ,and from them,
but more eipecially fiom Mr. Amyat, the mate,
an intelligent young man, he received the infor-
mation which he required_

From yepeated conyerfations with this .o,
fon, Dr. Currie learnt that Captain Scott, the
matter of the veffel, died in about four hours

after the (hip ftruck; and that cgptain Davifon,
the paffenger, died in about feven: but that

*

See Tranfa&ions of the Philofophical and Literary So-
ciety of Manchelter, Vol. I.

the
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the incident of their having eaten the cherries was
entirely without foundation: of this Mr. Amyat
was certain, for he faw the yeq which contained
them (laved, and the cherries, falling o= the
Wreck, were immediately wafhed into the fea.
Mr. Amyat, we are told, expreffed Pis furprife
at the early death of the two matters, but could
not affign any caufe for it. He faid there was
no liquor of any kind faved, nor any fort of
food ; that the whole crew were on an equality

in all points, except that fome were deeper in
the water than otherg, but that the two matters

had the advantage in this refpedt’ for they fat
on the Only part of the wreck that was out Of
the feg, whereas the negro, who efcaped almoft
unhurt, was perhaps deepeft in the fea Ofany. Mr.

Amyat, it feems, explained thisinthe fo]lowing
manner: when the fhip (truck they cut gway

her mafts to prevent her from overfetting, and
after this (he drifted over the fand-bank, into
what he called o= " fwafh" on the other fide.
Here (lie floated, and they let go their beft bower
anchor, but it dragged, and the veffel (truck
again in a few minutes on another bank. 1In
this (ituation (lie lay fome tipe, beating againft
the fand, and the fea breaking over her. In
o little while Mr. Amyat faw the tar barrels,

which
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which formed her cargo, floating towards the

land, and foon after the bottom parted entirely,
and was carried in the fame diredtion. Hap-
pily for the pen, the part of the wreck on
which they were laned was held by the anchor’
and floated in the yater, a fmall portion of the
after part of the quarter deck being above the
furface. Onmn this fat the two patters, generally
out of the Tgg, but frequently overwhelmed by
the furge, and at other times expofed to-heavy
fhowers of fleet and fnow, and to a high and
piercing wind. The tepperature ©f the jir,
Dr. Currie gbferves, as nearly s could be quef-
fed, was from 3(? to 330 of Fahrenheit, and that
of the feg, from trials in fimilar circumftances,
from 387 to 40?. Immediately before the
two matters was Mr. Amyat himfelf. As he
was fitting, and the deck floped pretty rapidly,
he was geperally, we aretold, up te the middle
in the water; and fome of the others were up
to the Ihoulders. They were pot, it is obferved,
at any time able to change their pOfitiOIl, but
kept their legs in pretty conftant motion to
countera<ft the ¢pld, their arms being employed
in holding by the wreck.

The matter of thelhip, Captain Scott, = mna-
tive of North Carolina, and about forty years

of



? ios8 ]

of zqe, died firft. As they were in the dark,
Mr. Amyat could not fee his countenance; but
he was firft alarmed by hearing him talk inco-
herently, 1ike one in the delirium of fever.
By degrees his voice dwindled into a pytter,
and his hearing fecmed to fail. At length he
raifed himfelf up i a fort of convulfive mo-
tion, in which he continued = few feconds, and
then fell back dead on the deck. This hap-

pened about eight in the evening; four hours
- after the fhip went aground. Soon after thig,
Captain Davifon, who was about tyenty-eight,
began to talk incoherently, in the fame manner
as the other. He ftruggled longer, but died
in the fame way, at about eleven at night.
The cook died in the forenoon of the fuccced-
ing day. He was 2 loy-fpirited man, we are
told, and defponded from the pheginning. AIL
the reft held oyt, as has been already mentioned,
till they were taken yp about three in the after-
noon. Mr. Amyat faid that his hands and feet
zwere fwelled and numb, though =t abfolutely
fenfelcfs ; he felt, = tightnefs =t the pit of his

flomach, and his mouth and lipS were parched;
but what diftrefied him mod was cramps in the

mufcles of his fides and hips, which were drawn

into knots. Though immerfed in the fea, they

were
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fterei all of them, it feems, very thlrfty, and
though expofed to Rich fevere cold, Mr. Amyat
himfelf was not drOWfYI nor were aay of th*
men drowfyl nor did 1leep precede death in
thofe that perifihed.

Dr. Currie refleging o thefe curious fags, had
no doubt that the death of the two matters was to
be imputed to their peculiar pofition o= the
\Vreck. Expofed to heavy fhowers of fleet and

fnow, they might, D€ thought, fuffer from be-

ing wet with frefh rather than fait yater; or

from being expofed to the cold of the atmof-

phere, probably feven or eight degrees greater
than that of the fea. The chilling effecfts of
evaporation, he conceived, might operate againft
them, promoted as thefe muft have been by
the high wind ; or they might receive injury
from their frequent immerfioris in the fg3, pro-
ducing an alternation in the media fyrroynding,
This laft fuppofition, however, did po¢, he
confefles, ftrike him at the rime; but the others,
he obferves, dwelt on his mind.

Of the powers attending animation, Dr. Cur-
rie remarks, that which feems fundamental, is
the capacity of the living body of prefervj_ng
the fame heat in various degrees of temperature
?f the fame medium, and, indeed, in media

of
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of yery different depfity and preflure. If a
definition of life were required, it is, he thinks,
on this facylty that it might beft be founded.
It is known, he obferves, that fome flyids, ,p-
plied to the fkin, vary in their effects according
to their impregnation : that in the fame degree

of temperature, for inftance, pure water om
the furface of the body is much more hurtful

than water in which fait is difTolved. Seafaring

men, he remarks, are univerfally acquainted
with this, and for a ftriking proof ©Of the tryth,

as well as of the importance ©f the obfervation,
he refers us to the Narrative of Lieut. Bligh.

Our author thought it probable that the faline

impregnation might Simulate the velfels of
the fkin, fo as to counteract the fedative or de-
bilitating adion of the cold. At any rate, it
fecmed to him not unlikely that fome light
might be thrown on this curious fubjedt, by ob-
ferving the effe<fts of immerfion in frefh and
fait water, ©f equal temperature, ©= the animal
heat; and thig, he conceived, might alfo aflift
in accounting for the death of the unfortunate

men already mentioned. He therefore made

the following experiments.

Expe-



Experiment I.

A large Vefle]_, Containing one hundred and
feventy gallons ©f fait waterx, was placed in

the open 2r.  The atmofphere w=s damp and
raw. The thermometer, both in the air and

in the yater, flood at 440, The fubje<51 of the
experiment was Richard Edwards, = healthy-
man, twenty—eight years ©Of age, with black

hair, and = ruddy complexion. The hour
chofen for his immerfion was four in the after-

noon, about two hours after his dinner; a time,
Dr. Currie tells g, appointed rather for his
own convenience’ than as being moft proper
for the pyrpofe.

The heat of the perfon who was the fubjedt
of the experiment w=s 98? before yndreffing;
his pulfe 200 in the minute. He was undreffed
in a room where the mercury was at 56? : and

afterwards flood naked before the fire till his

* Ina fubfequent part of his paper the author obferves
that the fait yater, employed in this and the following ex-

perimentsl contained fait in the proportion of one to twenty
four.
|

heat
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iieat and pulfe were examined again’ and foutid

as before. He then walked pretty brifkly

through * flagged paffage intp' =» open court,
where the north-eaft wind blew fharply upon
him: he was gxpofed to it for.a minute; and
then plunged fuddenly into the water up t° the
fhoulder". The thermometer, which had beeri
kepi ina jug of warm yater, at the heat of 507>
was introduced into his mouth* with the bulb

under h'ss as foon as the convulfive fob-

>ongue,
bil’lgS occafioned by the (hock were over. The
mercury fell rapidly, and a minute and a half
after imrnerfion it flood at g77?* He remained
motionlefs in the yater, and the mercury rofe
gradually; at the end of twelve minutes it
flood at 937], While he fat in the yater, it
occurred to the author to examine his heat
tvhen lie rofe out of it into the air. He had re-
flected, he tells yg, on the power that muft be
Employed t© keep up his heat in = medium fo
denfe as yater, and where an inanimate bodyy
of the fame buylk, would have cooled fo much
more fpeedily than in air of the fame tempera-
ture.  guppofing that this heat-producing pro-
cefs., whatever it may be, might continue its
operations fome time aftfer the eyxtraordinary
ftimulus (the prefTure Of the yater) was =e-
moved”
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moved, he expected to fee the percury rife by
the accumulation of his heat, o= changing the

medium of water for 3jr, and therefore he kept

him eXpOfed, naked’ to the Wil’ld, two minutes
after taking him out of the bath. To his fur-

prife, although the attendants were rubbing
him dry with towels during this time’ the mer-

cury fell rapidly, He was put into a warm
bed, and his heat, when examined under the
tongue, vas 877, =t the axilla ggp. Fric-
tions were yfed, and brandy mixed with water
administered , but Dr. Currie found that the
belt mode of counteracting the cold, was to
apply * bladder, with hot yater, to the pit of
the ftomach, = fad; which feems important;
this peing done, his fhiverings, (wh.ch before
were feyere, loon ceafed, and he Dbecame
more comfortable. Three hours gafterwards,
however, he had not entirely recovered his for-
mer heat; but by eight = night, he was in all
refpedts as ufual.

The author obferves that he has been very
minute in detailing the circumfiances under
which this experiment was made; bccaufe fome
of the particulars which, ac the time, he thoyght
of little confequence, he found afterwards of

Vol. V. I import_
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importance. The experiment itfelf he deter-
mined to repeat ¢ exadtly == poffible.

Experiment 1L

On the next day, at the fame hoyr, the fame
perfon was agiin irnmerfed as before. His
jpulfe previoully wes g5, his heat ioo?. He
had been put ©° bed an hour pefore, to fave the
time fpent in undrefling. The heat of the wa-
ter and of the atmofphere was 440. The wind

was north-eaft, and ftrong, O this occafion, as

before, there was a rapid fall of the mercury ;

the' following table fhows the progrefg of the
return of his heat:

Ther. Ther.

2 min. after immerfion §99* g min. after immerfion ggo*

3 90 l 10 min. 94 |
4 92 u - - 95

5 94 1 12 : 95
6 v 95 137 ° 95 I
7 95 I 14 and 15 min. - 95

s 95 %

At the end of fifteen minutes he was taken
out. and flood three minutes, naked, eXpofed
to the north-eaft wind, at the end of which
time the mercury had funk to 88?. A draught

of
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bf ale was given him, and lie was put into a
warm bed; in three minutes after the mercury
tofe to 937. An hour alter his heat was 950.
The effects produced by this alternate expo-
SUre to water and air of the fame temperature,
vave a new direction to our author's ideasA
and determined him to inquire again into this
iingul ir phenomenon. The moft obvious me-
thod, he obferves, would have been to have
prolonged the procefs ©f alternation, and re-

plunged the perfon cooled by the external air
into the bath, but this, he adds, was running

€00 great @ rife, unlefs fome more fudden and
certain method could be found of reftoring the
heat that might be loft. He deemed it prudent,

therefore, to proceed mere cautioufly. In the
next experiment he refolved to try the methods

of heating =s well as cooling the body.

Experiment III.

On the folloying day, =t the fame hour; the
Fame perfon was again immerfed in the falt-wa-

ter bath. His heat previoufly was Qg% his
puife 100 ; the temperature Of the water and of
Ii the
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the agtmofphcre, 2e before, 44?, The

mercury

funk rapidly = 90?.
2 minuted after the ther- 10 min. after the ther-

mometer was at 88°? mometer was at 9472
5 min. 88 11 min. 9. ?
4 - - 88 12 95
5 : 97 i '3 96
6 ' 92 4 ) 9%
7 : ' 92 s i 96
? 94- 16 9
S 9+

He was now taken out, and flood in the wind

three minutes, Thivering violently. This cir-
cumftance, we are told, rendered it difficult
to afcertain exactly the fall of the mercury,
which yag, .however, it feems, confiderable.

When examined in the room in which he un-

dreffed, it ftpoclat 90?, He was now plypged

into a freHi-water warm bath, heated to 97?1, .

and yet the percury fell two degrees.

1 min. after immcrfion, ; min. after 94.?
in the warm bath, the 6 - - 96
mercury was st~ 882 g - . 96

2 min. - 92 96

) - 92 9, 10, ii, 12, to 16, 96

4 - 94

Dr. Currie obferves, that if the rife of heat
in the cold bath at 440, and in the waxrm bath

at 97p_2_3 be comparedl the firft will be found

more
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more flow , but that after being fixteen minutes
in the one and in the ogther, the heat was the
fame in both ¢afeg, when taken ac the mouth.
It muft, however, he adds, e acknowledged,
that in the cold bath the extremities were chil-
led and ¢pld, while in the hot bac\ii the heat was

equally diffufed.
When the man got out of the hot bath, he

put on his clothes, and was remarkably alert

and cheerful the whole evening. Encouraged

by the fafety of thefe experimentsl our author
refolved to increafe the time of immerfion in

the cold path, and to ipnquire more generally
into its effeifts on the fenfations, as well as heat.

Experiment IV.

At the fame hour of another day, the fame
perfon was again immerfed =s before, his heat

previoufly being 97?-, and that of the water
420 ; the wind was north_eaft, and brilk.

1 minute fter, heat 900 12 minutes

2 minutes - - 92 13 -

3 P g ) 947 |
4 o : 92 I 15t 214 - -943
5 92 25 - 94

6 9- 1 26, 27

7 94 ’ . 94 I
" 94 9 3? - ' 94



r us 3

It will be obferved, that in the above table
there are blanks left in the report. At fuch
times the thermometer, we are tpld, was taken
out of Edwards's mouth, te admit of his anfwer-
ing the queftions put t° him. He ]aid, that op,
plunging into the water he felt an extreme ¢pl{,
which he could not but think w = partly owing
to his being expofed, naked, te the wind be-
fore , that this cold diminifhed, and in a little
while he felt comfortable, but that after a while
the fenfe of coldnefs returned, though lefs than
ac firft ; qinin.ifhing again, Put in = Iefs gegree.
At length his fenfations became pretty fixed.
In this flare, when the water was at reft, he
fhouid not even have known, by his feelings
from the upper part of his cht ft to the pubes,
that he was in water at a!). His feet and legs
were yery cold : fo were his hands and gyms;
and fo ailb the penis and fcrotum. He men-
tioned, iikewife, that he felt a codd circle
round the ypper part ©f his body, though met
conftantly. ©On examining inte this, Dr. Cur-
rie found it was gee. :teft o firft, and that it ex-
tended over the fpace which, from the undula-
tions left in the bath by the plunge of irnmer-
fion, was alternately above and under the.furface
of the water : when the bath fettled, it was lit-

tle.
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tie felt; but by agitating the fluid, he could re:
produce it, at any time when the cold in the ex-
tremities was not fo great as to prevent its be-

ing felt. This curious particular ferves, our
author thinks, to explain a circumftance much

dwelt on by Mr. Amyat’ in giving an account
of his fufferings on the wreck; that what he
felt moft feverely vvas the cramps in the mufeks
of his hips and fides, parts which, from his
fituation on the yreck, muft have been alter-
nately under and above the furge. From Mr.
Amyatls account, it appeared that the fea did
not break over the fufferers all the time they
were on the wreck. The wind moderated, as
well as the yayeg, and for the lafl fifteen hours
they were not at gny time overwhelmedl or at
leaft Mr. Amyat himfelf was not. The cold
never abated. Being all lafhed to the Wreckl
they never Changed their pofitions . the bodies
of thofe who died Occupied the fpacc where
they were originally placed. Mr. Amyat, there-?

fore, during the whole time fat nearly up t° the
middle in yater, but fubjedt to the variations

occafioned by the motion of the fea,

TO return to the fubjeft of the experimentl
When he was eXpOfed, naked, to the wind,
the mercury funk as ufual five or fix degrees’

I 4 and
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and his fhiverings were great. With a view to

reftore his heat as fpeedily 2= poflible, the bath
was heated to 1047 : but after being half a mi-

nute in it he fcreamed out with pain, efpe-
cially in his extremitiesl and about his fcrotum.
When taken gy, his fhiverings we are told,
almoft amounted to convulfion. The bath was
lowered to 88?, and he was replaced in jt, and
its temperature progreffively, Put pretty ra-
pidly, increafed to ioo?. He continued, how-
ever, to fhiver mych, his heat remaining about
90?7 ; buta bladder, With yery hot yater, being
introduced under the furface of the hath, and
applied clofe to the ftomach, the good effects,
it is remarked, were inftantaneous, his fhiver-
ings ceafed, and his heat mounted rapidly
£e 987,

one perfon’ Dr. Currie determined to repeat this
laft on another.

Experiment V.

Rich. gutton, aged 19, ©f = pale complexion,
and a feebler frgye, was immerfed in the bath,

under
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under the circumftances of the preceding ex-

periment. His heat was previoufly 96?!.

\ a minute after, heat gjg 18 minutes - - 93?‘ .

1 minute . 90 9 S 93 i
20, 21 94

3 89 22 7 92 »

4 9? 23 92

5 9% 24 ’ 92 1

6 92 4 25 : 94

7 to 10 - - 92 26 94,

11 27 92 ‘

12 to 15 - - 92 28 92 ?

16 - 92 \ 29 - gg

1y ST 93 3° ) 94

Dr. Currie gbferves, that although this per-

fon feemed to bear the cold bath well, having

loft in thirty minutes only 2! degrees of heat,
yet that when expofed afterwards to the wind,
he 1Ihivered Violently, and loft his heat very
faft. He was put into a warm bath’ heated to

96?, but recovered his heat very llowly, as

ap-
pears from the followmg table .
1 minute after, heat 88c
2 minutes 90
9e |
90 great (hivering.
90 here the bath was heated to
ioo?.
0 90 fhiverings ftill.
7 90 ditto.
8, 9 - - 97 - ditto.

92 ditto.

ix mi-
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ii minutes after, heat 93¢ bath heated to 1049,
r-T - N 9IVV

23 93 heated to 1080. Shr-
verings.

14 ro r 93 a hladtier with very hot
water applled to the ftov:
mach.

?5 : 94.

16 i - 96 very comfortable.

Experiment VI,

Richard Edwards, theoriginal fubjeft of ex-
periment w== again immerfed in die cold path,
of the temperature of 407, and remained in it
three guarters ©f == hour. His heat, it is re-
marked, was previoully 970 ; his pulfe o0 in
the minute. The percury fell to 920, was fta-
tionary for a few minutes, and then. mounted,
though, == ufual, with no pegularity. In twenty-
two minutes it flood at gg7 ; it then began to
decline, and in tyenty-three minutes more had
funk to 940, Upon Ms being cxpofed == ufual
to the Wj_nd’ the mercury, we are tOld, funk
as before, and he (hivered violently, In the
warm bath at 967 his fhiverings continued fe-
veral pinutesg, his heat remaining at g and
919, In feven minutes the mercury began t°©

rife faft, and five minutes after was at 947,

ExpEt
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Experiment VII.

The efledts of forty-five minutes immerfiou

in the cold falt-water bath, at 4,00, were pro-
pofed t° be tried on Richard Sutton. He g,
jt feems, much under the jpprefijong ©f fear,

and his heat previoufly raifed the mercury only
to 940, The percury, we are told, funk, as
before, on his j_mmerfj_on, but to an unufual de-
gree. It did not flop in its fall till it got to
837, which the author thinks might be in part

accounted for py the extraordinary chattering
of his teeth, admitting fome contadt of the
air. It then mounted in the ufual irregular
way, and at the end of thirteen minutes had
got = 920. Here it flood for nineteen minutes
longer with little variation; at the end of
this time it began t° fall rapidly, though irre-
gularly, and in three minutes was down at gg5p .
He had now been thirty-five minutes in the
water, and Dr. Currie did not think it fafe co
detain him longer; he therefore hurried him
into a waxrm bath, heated to 967 ~where he
lhivered much. The bath was heated gradually

*0 1097, and in this heat he recovered his pyqo-

per
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per temperature in about twenty-eight minutes.
Being then put into a warm bed, he fell into a

profufe perforation, which left him in his ufual
health.

With refpe&tothe (late of the pulfe in thefe

experiments, Dr. Currie obferves that it was

not noffible to keep the fubjedts of them from
fome degree ©f previous agitation, and that
this always quickened tPe pulfe, The natural
pulfe of Edwards, It feems, was about ;4 in
the minute; but Dr. Currie found that it was
never flower than g5 before jmmerfion, and
generally moxre- However this might be, it
invariably, we are told, funk to g5 or from that
to 68, in the water, and became firm, regular,
and fmall. After being 1ong in the bath, it could
hard]_y be felt at the yrift, but the heart pulfated

" with great fteadinefs and due force. In the laft

experiment, it feems, when the heat funk rapid-
ly, Sutton faid he felt a coldnefs and faintnefs atc
the ftomach, which he had not perceived be-
fore, and the motion of his heart was then found
to be feeble and ]anguid. In fome other trials
of the effects of immerfion in frefh yater, (one
of which is related in a fubfequent -part of the
paper) the fame coldnefs at the ftomach is faid

to have preceded a rapid fall of the mercury;
and
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and cliefe fadts, together with the effe&s found
from applying a confiderable heat to this part
when the bod}ll was chilled with Cold’ have con-
vinced our author that there is fome peculiar
connexion of the ftomaeh, or of the diaphragm,
01* bOth, with the procefs of animal heat.
Whoever, he remarksl will confider the rapi_
dityWith which a dead body would have cooled
immerfed in water of the temperature of 40%
may form fome eftimate of the force with
which the procefs of animal heat muft have
a?ted in the experiments already recited. Thefe
experiments, however, he contends, furnifh.

theories of animal heat. The increafe of heat,

in fever, he obferves, has led fome perfons
to believe that animal heat is produced by, or
immediately conne&ed yith, the aftion of the
heart and arteries; but in thefe eyperiments?
he remarks, although heat muft have been . _
nerated in the bath with more than fourfold its
ufual rapidity, the vibrations of the garterial
fyftem were unufually flow. Another, and a
very beautiful theory ©of animal heat, conti-
nues the author, fuppofes * immediately to de-
pend ©» refpiration; Put in the path, after the
firft irreqular a&ion of the giaphragm from the

2 Thocle
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ihock of immerfion was gyer* the breathing,
tie obferves, Pecame _peqular, and ypyfually
flow. Laftly, the curious phenomenon of the
heat riling and falling., and rifing again, in the
bath, with the body =t reft, and the tempera-
ture Of the fyrroiindirig medium ynchanged, is;
be thinks, fatal to thofe theories of animation
which consider the living body as @ mere ma-

chine, a<bted on by external but hot

powers,
itfelf originating a&ion, and {iffering from
other machines only in the peculiarity of the
powers which are fi ted ro fet it in motion. He
has faid -that the temperature ©f the medium'

Continued ynchanged, Put it may Pe fuppofed
that the bath was heated a little during_the ex-

periments , he allows that it was fo; but being
expofed, with a large fu'rface, to the gpen air,-
the wind plowing brifkly over ir, its heat, he
obferves, was little altered, in twelve minutes
immerfion it had gained nearlypne degree, and
in forty-five minutes, the longed duration of

any ©f the experiments, it had gained three de-
grees. As this acceffion was reqular, it would
not, Ne obferveg, have invalidated the forego-
ing obfervations, even if it had been greater,
Many other trials were made on the effects of
immerfion in water on the human heat, which

the
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the author fpeaks of generally, under the g
neral conclulions which they fuggeited.

The experiments already recited, fuggefted
to him the notion, that in all changes from one
medium to another of different denfity, though
of the fame temperature, there is a lofs of ani-
mal heat. He found, however, that this con-
clufion requires many reftri?tions.

1. His experiments being made on bodies
of fuch yery different denlity as alr and yater*

do not, he obferves, admit an univerfal infe-
rence Of this fort.

2. Bsing 2ll made in a temperature fifty de-
grees under the human heat, no certain con-
clufion, he thinks, can be drawn as to what
might happen i" degrees ©f heat much higher*
where it is probable the effects of the change"
if it appeared =t all, might Pe lefs frriking;
It would feem, however, he obferves, that
after a perfon is long chilled in cold yater, the

firlt effeA of palling through the external air
into the waxm path, is a fall of heat in the
air, and after this a ftill greater fall in the
warm bath, followed, however, by = fpeedy
rife.

The air and the water being equally cold,
and both 457 or under, he found the lofs of

heat
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heat in pafllng from the one to the other to be

requlated i# the following way :
1. If, inftead of being expofed naked to the

wind previous to immerfion in the yarer, the

body was kept warm by a flannel covering, the
mercury fell much lefs on the firft plunge.

2. If, after plunging into the water, the
perfon continued in it only a minute or two, @

fubfequent fall of the percyry did not 3lyays
take place, on his emerging into the air. on
the contrary, there was fometimes a rife on fuch
occafions of the mercury, efpecially if the at-
mofphere was at reft.

3, In ome inftance, after Continuing in the
water fifteen minutes, on riling into the air in a
perfect calm, though during = froft, there was
little or no feeming diminution of the heat;
while expofure under fimilar circumffances,
with a north-eafb wind blowing fharply, though
the air was many degrees warmer, produced =
rapid diminution. The effects of the wind in
diminifhing the human heat, are, he obferves,
ftriking, and are not, 17 his gpinion, explained
by the common fyppoiitions.

4. The lofs of heat by a change of medial
depends, Be thinks, much on the rapidity of
the change, for the plaftic power of ife in va-

rying
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frying the procefs of animal heat, fo to ac-
commodate it to the external changes, a?ts for

a time with gyear celerity, though this celerity
feems to diminifh with the ftrength.

Experiment VIII.

In a ]arge room, where the peycyry flood at
36?’ two Hipper baths were placed at the dis-
tance of fix yards from each other; One was
filled with cold fait water of the temperature
of 362, the other with water heated to 967,
which was the author's own heat. Undreffing
himfelf in an adjoining room by a fire' he
afterwards flipped on a loofe flannel Jrefg, and
defcendedJlowly into the cold path, where he
remained two minutes; he afcendedJlowly into
the iy, and then funk himfelf in the warm
bath, where he remained two minutes alfo ;, he
returned to the cold bath, where he ftaid two
minutts as before, and removed from it again
to the warm bath. But during all thefe changes
of media and temperature, the thermometer
with its bulb under his tongue mever varied
from 9g?, ~He attributes this partly to the

heat of his body being in fome degree defended
vol. V. K by
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by the flannel drefs, partly to the calm of the
air, but chiefly to the ilownefs of motion in
thefe changeS. He 18 aware that it may be
faid that the time of (laying in the dJifferent
baths was not ]Jong enough t° produce any fen-
fible change in the heat of circulating fluids of
juch a mafs; but this, he obferves, is not
confident with pgny Of the other fadts.

5. The influence of the application of cold
water to the furface of the body on the heat,

is in fome refpedts, he obferves, requlated by

the animal yigour, == the following experi-
ment will fhow.'

== - — r

Experiment IX.

BT

In-the fame room he placed a large empty
yeficl: in this two young men fat down in fuc-
ceffton, each with the bulb of a thermometer
undec his tongue. A man {landing on a bench
with a bucket containing four gallong ©f cold
fait water, poured the whole of this quan-
tity on the head and TIThoulders of each of
them” fuBerng it to run down on the reft;
of the Jody, This procefs took yp nearly =
minute, during which our author examined

mercury, an<tfound. it unchanged. They

were
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Were poth, we are told, directed to continue
fittiﬂg without motion for a minute jfter, du-
ring which, in both inftances, the mercury
rofe two degrees. 2 third, much inferior in
vigour, fubmitted, it feems, to the fame oypq_

riment, and the percyry continued during the
affufion of the water unchanged, but in a mi-

nute after funk half a degree. In fevers, Dr.
Currie gbferves, where the heat is generally in-
creafed from two to fix degrees above the ftan-
dard of health, pouring a bucket of cold
water on the head always reduces the pulfe in

frequencyl and commonly lowers the heat from
two to four or five degreeS. Of this falutary
praftice he hopes foon co fpeak at large to the
public.

6. The poyer ©f ihe pody in preferving its
heat under the impreflions of ¢old, and the
changes ©f temperature 2nd of media, feems
in fome gaieafure, our author thinks, to be re-
qulated by the condition of the mind. That
fear increafes the influence of ¢pld, and of
many Other noxious poyers, will por, he ob-
ferves, be doubted , but the ftate of the mind
to which he alludes, is that of Vigorous attention.
to other objedls. This, it is well known, will,
to a certain degree, deaden, or, indeed, pre-

K 2 vent,
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verit, the fenfation of ¢old; and what does
this, Pe apprehends, prevents, or at lead weak-
ens, its phyfical action* Thus, in fome fpe-
cies of madnefs, he obferves, where the ideas
of imagination are too vivid to admit the im-
preflj_ons of fenfe, cold is refilled to an extraor-
dinary degree. He has feen a young woman,
once Of the greateft delicacy ©f frame, ftruck
with madnefs, lie all night on a cold floor,

with hardly the covering that decency requires,
when the water was frozen on the table by her,

and the milk that fhe was to feed on was a mafs
of ice. \

7. There are, he thinks, particular condi-
tions of the atmofphere, not perfectly under-
itood, that feem to have an influence in de-
priving we mere fpeedily ©f euwr animal heat,
than others where the cold is greater.

In addition to his experiments with fait wa-
ter, Dr. Currie made fome trials to afcertain
the effedts of immerfion in frefh water on the

animal poyers, and particularly o= the heat;
of thefe he has thought it fufficient to relate the

following -

Expe-
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Experiment X.

In the fame Veffell Containing an equal hulk,
of frefh water, Richard Edwards, the fubjedt

of his firft experimentS, was immerfedl at the
fame hour of the day’ His heat previoufly*

was 980, his pulfe beat 92 in the minute; the
heat of the air was 417, that of the water 407,
The wind was in the yeft, fo that in the court
where the bath flood there was a perfect calm-
As the author had fome fears- of the ifiue of
minute naked to the wind before immerfion, he
was covered with a flannel drefs from the air till
the inflant he defcended into the yater, into
which he was fuffered to fink himfelf flOle,

with the bulb of the thermometer under his

tongue. The following table exhibits the re-

fult;

Inmediately on immer- 14 Min. after, heat - 477
fion, heat - 98? ls ) . 96

1 minute after - 97 1 16, 17, 18, 19, 20 96

2 minutes - - 97 25 - E 95

3 s : 98 26 - - 9.

: ooty B

5 95 28, 29 - . 9%,

6 96 30 - . 93

¥, 8 ) : 96 3732 . ’ 94

9 . ’ 97 33> 34 - - 52 T

jo C97

K 3 : He
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He pow, we are tOld, got out into the air

very ilOWlY, and flood in it three minutesl the
wind not blowing on him. He loft one degree
of heat at firft, which he recovered. He was
then pyut into a warm bath at 90?, which at
firft he felt warm, and his feet and hands aere
painful: but in two minutes he fell into a yery

violent (hiver’ and his heat fell two degreGS.
The bath was then heated to g5 and 967 but
‘1

ftill he felt cold. It was heated to 99?; he
continued in it five pinutes, and his heat .,
910. The heat was gradually raifed to 1067,
when the fenfe of coldnefs of which he had
complained a¢ the pit of the ftomach gradually
wenr off. Before this Dr. Currie had ufually
kept lrm in the warm bith till his natural heat
was nearly recovered; but after being half an
hour in the heat of 106'), his own heat was
ftill 93¢, He now became fick and very lan-
guid, a cold fweat covered his face, and his pulfe
was yery qU.iCk and feeble. He was removed into
bed, but paffed a feverifh night, and next clay
had ywandering pains °ver his hody, With great
debility, refeinbling th® beginning ftage ©f =
fever. By cordials and reft this went off.

This experiment, the author obferves, clearly

enough



[ =35 U

enough confirms the greater danger ©f being
wet with frefh than with fait water , but in itfelf
points out nothing certain befrdes, except that
ft is not to be rafhly repeated. HE means, he
tells yg, to try Tome of thefe experiments to a
greater S¥tent on the brute creation, when he
has procured thermometers better fuited to his
views. The thermometers he gpp]loyed had
not a fufficient mobility for yery nice experi-
ments, and he is aware that in particular in-
ftances this pgy have mifled him, though the
general refults, which is all that is of import—
ance in fuch experiments == thefe, will, he
hopes, be foundjuft and true.

Towards the conciufion of his paper he of-
fers the i obfervations on the ed:

following ubjed:
that led to thefe experiments'

i It {g he thinks, already well known
among leamen, that where there is only the
choice of b—ing wet with lalt or with frefn rer,
it is always fafeft to prefer the firft. In the heavy
fhowers of rain, hail, or fnow, by Which galeg
of wind are geperally accompanied, the men

that muft be expofed to them, Oughtl he ob-
ferves, like Lieutenant Bligh and his .pey, to

wring their clothes out of fait water.
K 4 2. In
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a. Inall cafes where men are reduced to fych

diftrefs by fhipwreck © otherwife, that they
can only choofe between the 3lternative of keep-

ing the 1imbs conftantly immerged in the feg,
or of expofing them to the air while it rains or

fnows, or the fea is ac times wafhing over then,
it is, he thinks, fafeft wo prefer a cqnftant im*
merfion; becaufe, in the northern regions,
where the cold becomes dangerous te life, the
fea is almoft always vvarmer than the 3ir, as the
experiments of Sir Charles Douglas fhow * . and
becaufe there is not only a danger from the in*
creafed cold produced by evaporation, but alfo
from the lofs of heat by the rapid changes of
the fur rounding medium, as the foregoing ex-

periments point eue-
3. Whether, in high and cold winds without

rain or fnow, and where o fituation may e
chofen beyond the reach of the yavegs, 1t i$
fafer to continue in the air, or to feek refuge in
the fea, muft, he thinks, depend upon feveral
circumftances, and cannot perhaps Pe certainly
determined. The motives for choofing the
fea yill, he is of opinion, Pe ftronger i pro-

portion

Paa Ve

© See philofophical Tranfa&kions, Vol. LX. , 3g
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portion as the wind is high and cold, and ifi
proportion as the fhore is bold.

The foregoing narrative, our author gbferves,
(hows that men may furvive twenty—three hours
immerfion in the Tg3, Of the tepperature Of
38 or 40?, (as great @ cold as it almoft ever
pofieffes) without food or water, and almoft
without hope of relief; bur that any man, he
adds, ever fiirvived an equ lly long expofure
to the higher degrees of cold of the atmof-
phere, in the fame circumftances, does net

appear. Though in the cafe related, immer-
fion in water did not prevent third’ yet there

is no doubt, he thinks, that it alleviated it; a
circumftance of high importance, he obferves,
towards the prefervation of life.

In a poftfeript to his paper. DT- Currie re-
marks that he has purpofely avoided gy rea-?
fonj_ng on the caufes of the lofs of vital heat on
the change ©f media inthe experiments recited.
Jt may, 1€ 15 aware, be fuppofed that during
immerfion, the water jmmediately in contadt
with the fkin having become heated to a certain
degree, the naked body, ©n rifing from it into

the air, was in faft eXpOfed to a colder mediuml
and thus the lofs of heat, in this inftance, pro-

duced. His examination of the heat of the

\yater durj_ng immerfion not having beejq made

in
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” contact with the body, he does not deny that
there is fome foundation for the funpofition : and
the cafes, he allows, are by no means exadtly
parallel between immerfion in an open veiTel,
however large, and immerfion in the fta, where
the conftant undulation may be prefumed to
occafion a continual change in the furrounding;
fluid. But whatever allowance may Pe made
for the circumftance mentioned, he is perfuaded
that the difference between the depfity of air
and water bheing confidered, it is not fufficicnt
to explain the lofs of heat in the inllance al-
luded to. The changes of temperature in the
living body =¥ governed, he obferves, by lav/s
peculiar itfelf. He has foynd, in certain
difeafes, greater and fuddener variations than
any Mentioned, from gpplications ©Ff cold yery

gent'e i degree, 279 momentary in duration.
Mr. Hunter, in his ” Experiments and Ob-
servations on Animals producing Heat/' has
objected to taking the heat of the human body
by introducing the bulb of the thermometer
into the mouth, becaufe it may Pe affected by
the cold air in hreathing. This objection our
author allows to be founded, if the bulb be
placed on the upper furface of the tongue; but
if it be under jt, and the lips (hut, the effeds
of
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pf refpiraticn, he afTures us, may be differ
garded, == he has found from pany hundred
experiments. The heat, we are told, may Pe
obferved in this 5y with eafe and certainty,
by employing thermometers curved at that end
to which the bulb is affixed, (the bulb being in?
troduced at the corner of the pouth) fome of
which have been made for him by Mr. Ramf-
den, according to = form giyen, as well as
others on Mr. Hunter's plan. From repeated
trials it jppears to him, that when the yfya}
clothing i¢ on, the heat of the ]iying body may
be taken, with nearly the fame refult and equal

pertainty, under the tongye with the Jipg fhyt,
at the axilla with the arm clofe to the fide, and

in the hollow between the fcrotum and the
thigh; but that gyery other part of the furface
is liable to variation and uncertainty. It is evi-
dent, heobferves, that of thcfe three methods,
the firft only can be employed when the trunk
of the phody is immerfed in yater; and even
when the naked body is expofed to the cold
air, the firft method feems to him the pelt, the
heat remaining moft fteady under the tongue

the*axilla, according t° his experience, is the
next beft in order; and the worft, the lower

Aart of the groin’ for the fcrotnm and the

parts
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parts ©f generation, Be obferves, lofe their
heat on the gpplication ©f cold more fpeedily,
perhaps, tPA3% any OFReT part of the hody, the

extremities not excepted.



