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92 ON THE VAPOURS

¥ON THE
NOXIOUS VAPOURS
O F

C HARUCUOA L

e Scevamque exhbala opacat mephitin,
Virgil, Encid, lib. 7. 34,

HE accurate dnd ingenious Doétor
Hales, has proved by a great vari-
ety of experiments, that air enters in a
very confiderable proportion into the com-
pofition of all bodies. That air thus

combined, is in a fixed ftate, and contri-

butes to form the union and firm connec~
tion of the conftituent parts of bodies;
and

* Communicated by Dr, Dobfon of Liverpool.
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and that on their deftru@ion or decom-
pofition, this fixed air is again reftored to
its ftate of clafticity.

Fixep AIR, whether procured by fire,
fermentation, or chemical refolution, has
been fuppofed to be a body fi7 generis ;
and to poflefs properties, by which it is
always diftin@ly characterifed. It is more
comformable however to the fimplicity
which is conftantly obferved in the ope-
rations of nature, to conclude, that as it
is common atmofpheric air which en-
ters into the compofition of bodies, it is
likewife the fame air which is again de-
tached, on their decompofition or deftruc-
tion ; that its varieties depend on adven-
titious matter; and that it has different
degrees of mixture and compofition, ac-
cording as it is obtained' from different
fubftances, or by a diﬁ'erént'procefs'.

- TuaT by degrees however, it is de-~
compounded ; returns to its original fim-~
L plicity ;.
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94 ON THE VAPOURS

plicity; is reftored to the common maga-
zine from which it was taken ; and that
the atmofphere is thus conftantly gaining
by one procefs, what it lofes by another.

FacrtiTious or FIXED AIR is the ges
neral term, by which this fubjet is diftin-
guifhed ; and when it produces any nox-
ious effes, either in confequence of tho
procefs by which it is procured, or the
manner in which it is applied, it may
then be properly called MEPHITIC AIR.

. MucH has been done by fome very in«
genious modern writers, to illuftrate this
fubject; and much ftill remains to be
done, to compleat the chemical and me-
dical. hiftory of fixed air. The prefent
commentary, chiefly refpecs the faditious
air of charcoal ; or the mephitic vapours
which arife from this fubftance, in the
ftate of ignition. And the following hif-
tory points out both the noxious qualities
of thefe vapours, and their mode of action
on the animal ceconomy,
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OF CHARCOAL. ¢35
October sth, 1769. . A fervant to 3

gcntlcman’s family - in Liverpool, -fhut

himfelf up in a fmall room to clean plate.
I, this room there was a chafing-difh of
burning charcoal, and the door and win-
dow were clofed. He foon felt himfelf
very ill, as he cxprefled it; was chilly,
fickith, and had fhooting pains in ‘the
head. He continued to be affected in this
manner for upwards of an hour and a half,
during which time he had been twice
called out, butreturned again to the fame
Gtuation in a few minutes. The chills,
ficknefs, and pain in the head became
more fevere, and were increafed by fits;
he retched, but could not vomit. Thefe
were the only fenfations he could recol-
let; and on my afking him, whether he
did not feel an oppreflion at his breaft, or
a fenfe of fuffocation, he anfwered in the
negative,

Hg remembered that he heard the

elock ftrike eleven, which was an hou;
an
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and a half from his firft going into the
room; and ftill finding himfelf very ill,
but having no fufpicion of the caufe, he
leaned forwards, refted his head upon his
hands, and from that time had no further
knowledge of what paffed.

face, had a more powerful effeé to roufe
him. After ten minutes, he came to him~
felf ; and in about twenty minutes, he
was able to walk,

AT this time I firft faw him; hecom= .
plained of pain in his head, coldnefs and
ficknefs ; was hot to the touch ; his pulfe,
fmall and frequent; 120 in a minute.
While I was examining him, I obferved
his. voice faultered ; his eyes became fix-
ed; he ftaggered forwards, and would
have fallen, had he not been fupported.
He was placed in a chair, and remained
in a ftate of infenfibility near a minute;
there: was no rigidity, the colour of the
countenance did not change, but the pulfe

AsouT half an hour after this, fome

~of the family going near the door, werc

alarmed by his groans. The door was

forced open, and he was found extended

on the ground; his eyes fixed and ftaring ;

his hands clenched; his arms, legs, and

. whole body rigid ; and his countenance,

which was naturally pale, had now a
death-like appearance,

AT W LY

’ He was immediately carried into the {  wascxtremely fmall, frequent, and irregu-
open air; but it was with difficulty that lar. . On coming to himfelf, he com-
his limbs were {o bent that he could be plained much of pain in his head, was
feated in a chair, He continued to groan, li fick, retched, trembled, and was cold
and on the application-of hartthorn drops |  and hot by fits; a confiderable degree of
to his nofe, exerted a kind of motion, as 4 fever remained for two days, and then
if offended, Cold water thrown upon his - 1 gradually left him.
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98 QN THE VAPOURS

- We have here a fair opportunity of
obfeiving the effets of thefc noxious va-
pours. The paticnt was near two hours
ftruggling with the poifon; and the whole
progrefs of the fymptoms clearly points
out, an immediatc affe@ion of the brain
and nervous {yftem, not of the lungs.

It is the common apprehenfion, that
thofe who are killed by the effluvia of
burning charcoal, are fifocated; .and this
apprehenfion is fupported by the authori-
ties of fome very dlﬁmgmfhcd practical

writers.

OF CHARCOAL. ¢9

carbonum noxio, fays, that thefe vapours
being received into the breaft, diftend the
lungs, prevent the admiflion of air, and
thus fifocate. (4) The mode of operati=
on is cxprefled in very ftrong terms. Eg-
demt enim borum operandi ratio eft, ac fi af~
peram arteriam filo confiringas ; nam utro-
que borum aeris fuficiens introitus zmpea

ditur. (c)

DocTtor Havrres concludes, that the
fteams of the Grotto di Cani, and feveral
other noxious vapours, deftroy the elafti-
city of the air, occafion the veficles of the

lungs to collapfe, and thus /i j‘amz‘e, and

MorGaGNI, in his excellent work de caufe fudden death, /)

Sedibus et Caufis Morborum, afferts, that
: thofe who die from the feams of charcoal, |
the fteams of the fermentmg grape, in |
the Grotto di Cani, and in the gavern of

Pyr_mont, are fiffocated. (a }

Such are the refpectable authorities
which . give weight to the common opi-~
nion, that thofe who are killed by thefe
noxious effluvia, are- {uffocated. The
following experiments, hiftories, and ob-

H 2  fervations,
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(é) I%I_of?n{én, tom. 4. p. 697. 22. (c) Ib,
(4) Hale’s Statics. p. 260, 261.

(a) Epitt, 19, § 40,
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100 ON THE VAPOURS

fervations tchfi, however, to cftablith a
different doérine.

WE learn from the experiments of the

celebrated Greenwood, that the air of a
well, in which the men who weat down
perifhed, and in which a lighted torch

was inftantly extinguifhed, did not differ

from common air, cither in gravity, hu-

midity, or clafticity. (¢/

Tue fameé is found to be true of the
Grotto di Cani. In this, the height of
the mercury in the barometer was not al-

tered by the deadly vapours. (f) And

we have the fame proof of the ftate of the
air in the cavern of Pyrmont. (g/ It ap-
pears likewife from the experiments of
the learned Leonardo Capuano, that thofe
animals which do uof éreath, are deftroy-
ed in the Grotto di Cani, though flowly

and with more difliculty.® | : :
DocToR

(¢) Saggio delle Tranfar. tom. 5. p. 2.
(f) Mead. de Venenis, tent. 6.

(z) Commerc. litter. A. 1737. Heb. 8.
* Delle Mofette, Lez, 1.
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DocTor Hares indeed proves, that
the fumes of burning fulphur, and the
exhalations from the lungs of animals,
bring into a fixed ftate part of the air
through which they are difperfed, and
confequently diminifh its elafticity. That
this circumftance however is not the caufe
of death, is hence evident; in high winds
and ftorms, and on afcending very high
mountains, a greater diminution of elafti-
city takes place, without fuch fatal ef-
fells, - |

Avry thefe noxious vapours, whether
arifing- from burning charcoal, the fer-
menting grape, the Grotti di Cani, or the
cavern of Pyrmont, operate nearly in the
fame manner. When accumulated and
confined, their effelts are often inftanta-
ncous ; they immediately deftroy the ac-
tion of the brain and nerves, and in a2 mo-
ment arreft the vital motions. When

H 3 © . Imore

f Veratti Com, Acad. Bonon. tom. ii. Pe. II. p: 571. 276,
And Element, Phyfiolog. Haller, vol. 3. p. 208. .
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102 ON THE VAPOURS

more diffufed, their cfte@s are flower, but
ftill evidently mark out a dire& affection
of the nervous {yftem.

THosE who arc expofed to the vapours
of the fermenting grape, are as inftantly
deftroyed, as they would be by the ftrongs
cft cle@rical thock. A ftate of infenfibiz
lity-is the immediate effect upon thofe
animals which are thruft into the Grotti
di Cani, or the cavern of Pyrmont; the
animal is deprived of motion, lies-as if
dead, and if not quickly returned into the

frefh air, is irrccoverable.  And if we at-

tend to the hiftories of thofe who have
fuffered from the vapours of burning
charcoal, we fhall in like manner find,
that the brain and moving powers, are
the parts primarily aftected.

A coox who had been accuftomed
to make ufe of lighted charcoal more
than' his bufinefs required, and to ftand
with his head over thefe fires, complained

S o |  for
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for a year of very acute pain in the head ;
and after this, was fcized with a paralytic
affe@ion of the lower limbs, and a{low

fever. (4)

¥
+ 4

A pERrson was left reading in bed with
a pan of charcoal in a corner of the room.
On being Vifited early the next morning,

he was found with his eyes fhut, his book

open and laid on one fide, his candle ex-
tinguifhed, and to appearance like one in
n deep. flecp. Stimulants and cupping
glaffes gave no relief ; but he was foon re-
covered by the free accefs of frefh air. (7)

~ Four prifoners, in order to make their
efcape, attempted to deftroy the iron work
of their- windows, by the means of burn-
ing charcoal. As foon as they commenced
their opcrations, the fumecs of the chatcoal
being confined by the clofenefs of the
prifon,. onc of them was ftruck dead ;

H 4 another

(h) Morgagni. Bpift, 64. §. 15. (i) Chefncau, 690.
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another was found pale, {peechlefs, and
without motion 3 afterwards he fpoke in-
coherently, was feized with a fever and

died. The other two were with great
difficulty recovered. (4)

Two boys went to warm themfelves:in
a ftove heated with charcoal. In the
morning they were found deftitute of
fenfe and motion, with countenances as
compofed as in a placid fleep. There
were fome remains of pulfe, but they dled
in a fhort time. (1} '

A FISH ERMAN dcpoﬁted a large quantity
of charcoal in a deep cellar. Some time
afterw‘z_trds, his fon, a healthy ftrong man,
went down into the cellar with.-a pan of
burning charcoal and a light in his hand.
He had fcérce]y defcended to the bottom,
- when his candle went out. He returned,
hghted his candle, and again defcended,

: Soon

*-('#) Donatus Epift, 694, (1) Ib. 6g5.

L O e T
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Soon after -he called aloud for affiftance,
His mother, brother, and a fervant. hafted
to give him relief, but none of them re-
turned. - Two others of the village fhared
the fame fate, It was then determined to
throw large quantities of ‘water into the
cellar; and after two or three days, ~they
had accefs to the dead bodles ’F

- CpLivs AURELIANUS fays, that thofc
who, are injured- by the fumes of charcoal,
become cataleptic, () - :And - Hoffman
himfelf, in another part of his works,
enumerates a train of fymptoms which in
no refpe&t correfpond with his idea. of
fuffocation, Thofe who- fuffer from the
fumes of burning charcoal, fays he, have
fevere” pains in the head, great debility,
famtnefs, ftupor and lethargy (7)

It appears from the above hlﬁones
and obfervations, that thefe vapours exert
- their

* Hifloire de I’ Academié de fcience, Ann. i716;

(») De morbis acutis, lib, it c. x.

(») Tom, 1, p. 229. § §.
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their noxious effets on' the brain' and
nerves.. Sometimes they occafion fudden
death; at other times, the various -{'ymp-
toins ‘of a debilitated nervous fyftem; ac-
cording as the poifon is more or lefs con-
centrated. * The:olfaGory nerves are fitft
and. principally affected, and the brain and
nervous {yftem by {ympathy or confent of
parts. It is well known, that there is a
ftrorig and ready confent between. the ol-
fatory nerves and many- other parts of
the-nervous fyftem, - The effluvia of-flow-
eré and pcrﬁuhe’s, in delicate or irritable
'hablts, produce ‘o train of fymptoms,
which though tranfient, are analogeus to
thofe’ which are produced by the vapours
of charcoal’; viz. vertigo, ficknefs, fint-
nefs, roa'nd fometimes a total mfenﬁblhty,
The female malefaGor, whom Doctor
Mead inoculated by putting into the
noftrils doffils of cotton impregnated with
varioloiis matter, was immediately on the
introdu@ion, afflited with a moft excru-
ciating head ach, and had a conﬂant fever
till after the cruptlon.
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OF CHARCOAL, 10%
Tue vapours of burning charcoal, "and
other poifonous cffluvia, frequently pro-
duce their prejudicial: and- even fatal ef=
fe@ts, without being either off'enﬁve to
the fincll; or oppreffive to the Jungs.- RC
is a matter of nnportance thereforé; ‘that
the common opinion” fhould be ‘thoré
agreeable to truth; for’ where fuffocation
is fuppofed to be the effe@, there will be
little apprehenfions of danger, fo long-as
the breaft keeps free from pam or op-
prcfﬁon. T

L LT

IT may be well to remcmber, that the

poifon itfelf is diftinct from that grofs

matter which is offenfive to the {mell;
and that this is frequently in its moft ac-
tive ftate, when undiftinguithed by the
fenfe. .. Were the following cautions- ge-
nerally attended to, they might in fome

inftances be the happy means of preferv-
ing lifec, Never to be confined with

burning charcoal in a fmall room, or
where there is not a. free draught of air

by

.
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by a chimney or fome other way. Never
to venture into any place in which air has
been long pent up, or which from other
circumftances ought ‘to be fufpected;
unlefs - fuch fufpeted  place be ecither
previoufly well ventilated, or put to the
teft of the lighted candle. For it is a fin-
gular .and well known fa&, that the life
of flame,.is in fome circumftances fooner
affected and more expeditioufly extinguifh-

ed by noxious vapours, than animal life.

A proof of which I remember to have re-
ceived from a very intelligent Clergyman,
who was prefent at 2 mufical entertainment
in the theatre at Oxford. ‘The theatre was
crouded; and during the entertainment,
the candles were obferved to ‘burn dim,
and fome of them went out, The audience
complained ‘only’ of faintnefs. and lan-
guor; but had the animal effluvia been
ftill further accumulated or longer confi-
ned, they would have been extinguithed
as well as the candles.
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OF CHARCOAL. 109

Tue moft obvious, effectual, and ex-
peditious means of relief to thofe who
have unhappily fuffered from this caufe,
are fuch as will dlﬂodgc and wath away
the poifon, reftore the energy of the brain
and nerves, and renew the vital motions.
Let the patient therefore be immediately
carried into the open air, and let the air
be fanned backwards and forwards to aﬂiﬁ:
its action ; let cold water be thrown on
the face, and et the face, mouth and
noftrils be repeatedly wafhcd and as foon
as pra&tcable get the patien to drink fome
cold water, But if the c'tfe 1s too far
gone to be thus; 1eheved let a healthy
perfon breathe mto the mouth of the'pd-
tient; and gently force air into the 1n0uth
throat and noftrils, ~ F rictions,” cuppmg,
bleeding, and bl1ﬁers are hkeWife md1cat-
moved a fever be exc1ted the method of
cure muft be adapted to the nature and
prevailing fymptoms of the fever, =
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