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ER.E.F.A CiE.

T is not quite forty years fince the ar-

tificial aerial fluids began to be admi-
niftered as remedies to the human body.
The uncertainty, and the crrors of the
early applications, rendered the progrefs of
the practice flow and doubtful ; nor has the
experience, or the fuccefs of recent and
more numerous practitioners, been fuffi-
cient to determine the precife power of the
aerial fluids, or todiffipate the doubts which
are f{till entertained Eancmning their ufe.

The defire of extricating the fubje&
from the conflict of contrary opinions, efta-
blifhed prejudices, and oppofite interefts,
has induced the Author, perhaps too
haftily, to publifh the prefent work, which,
in every fenfe of the word, dcfﬂrvﬂs the
epithet of imperfe@. But he hopes that
the importance of an objedt fo highly in-

A2 terefling






P'REFACE. v

tions of aeriform fluids, and in the inveft-
gation of their action, independent on me-
dical cafes. The fifth chapter exhibits a
concife view of the modern theory of aerial
fluids, and of the procefies that are princi-
pally depending thereon, fuch as refpira-
tion, combuftion, &c. The fixth and fe-
venth chapters fhew the pracical applica-
tion of thofe fluids by way of remedies to
the human body; and this pra&ice is ex-
emplified in the eighth chapter, in which a
felect number of authentic cafes is related.
The ninth, or laft chaptelr, contains feveral
practical remarks, hints, &c. which could
not be conveniently inferted in the pre-
ceding part of the work.

Laftly, a differtation on the nature and
properties of blood has been added by way
of Appendix, that fluid being evidently and
principally concerned in refpiration, and in
the general dependance of the animal ex-
iftence on the aerial fluids.

By the mixt ufe of the old and the new
chemical names in various parts of the
work, the author imagines that his meaning

may
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AN
BWETE  ANY
ON THE
MEDICINAL PROPERTIES
OF

FACTITIOUS 'AIRS:

CEAPTER L

The principal Properties of thefe AiRrs, or
permanently elaflic Fluids, which bave been
applied as Remedies to the Human B ody.

HE philofophical inveftigations of

the two laft centuries, and particu-

larly of the prefent age, have afcertained
the exiftence of various elaftic fluids, ana-
logous to commor air, with refpect to elaf-
ticity and invifibility ; but otherwife effen-
tially different from it, as alfo different from
-each other ; fuch are the depblogifiicated air,
or vital air, or oxygen air 3 the pblogifticated
air, or gas azste ; the fixed air, or carbonic acid
B gas;
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FacTtiTious AIRS, 3

pureft air being diminithed moft, and wice
verfa ; fo that very impure air fuffers no
diminution. Hence the quality or good-
nefs of common air may be afcertained by
mixing a certain quantity of it with a de-
terminate quantity of nitrous air, and then
meafuring the diminution of bulk that
enfues. The inftrument in which this ope-
ration for afcertaining the purity of the air
is made, has been called an eudsvmeter.

Tue purity of common air is not the
fame in all places, nor is it conftant in the
fame place at all times. The variation in
the latter cafe 1s much more confiderable
than in the former; yet, upon the whole, it
is not very great. If in the ufual ftate of
the atmofphere, and in places that are
reckoned healthy, 100 parts or meafures of
common air be mixed with an equal quan-
tity of nitrous air, their bulk, after the
mixture, will be found, inftead of 200 parts,
to be between 100 and 120, more or lefs,
according to the time of the year, fituation

of the place, ftate of the atmofphere, &c.
B2 But
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that the human lungs are fenfibly affected
by the {malleft differences in the purity of
the air. But it is neceflfary to remark, that
noxious particles are frequently fufpended
in common air, which do not alter the ef-
fect of nitrous gas upon it, though, at the
fame time, they render it very offenfive to
animals.

ConsiDERING the variety of vapours,
minute bodies, &c. that are continually
{cattered through, and float in, the air, the
atmofphere muft be looked upon as being
always contaminated by the prefence of
minute animal, vegetable, and even mineral,
particles ;—of bodies, in fhort, that are fo-
reign to, or unconnetted with, the nature of
air.

THE quality of common air is not al-
tered by merely heating or cooling *, or by

% Every degree of Fahrenheit’s thermometer rarifies
or increafes the bulk of common 2ir, by about 35+ part
of the whole.

e keeping,






FacriTious AIRs. 7

cumftances, and the contat of water; as in
rains, dews, &c. are two very powerful
correftors of contaminated air. Whether
thofe and other natural means, are {ufficient
to preferve the atmofpherical air pearly 1n
the fame degree of purity, or whether that
degree be conftantly undergoing a gradual
change, fo as to render the air either con-
tinually better or worfe, is a very intereft-
ing queftion, but it can only be anfwered
by the philofophers of future generations.
For my part, I am led to {ufpect that the
purity of the air is fubjet to a periodical
fluétuation, or to an alternate increale and
decreafe for an uncertain number of years.

VENTILATION, and whatever promotes
ventilation, dees nothing more than remove
vitiated air from thofe places in which it is
generated, and difperfe it through the at-
mofphere.

Tug artificial methods of correcting vi-
tiatediair are few and impertect. ' Ventila-
tion, ‘by means of bellows and other ma-

B 4 chines,



8 MEepicINAL PROPERTIES of

chines, is the moft efficacious, and at the
fame time the moft practicable way of im-
proving the air of hofpitals, fick rooms,
prifons, &c. wzz. by removing the vitiated,
and introducing a frefh current of purer air.
A fire purifies the air of certain places, only
by promoting the ventilation or circulation,
and by drying the moifture; but the air
which has pafled through the fire muft not
remain in thofe places, otherwife the injury
will be infinitely greater than the advantage.
It has been confidently afferted, and denied,
but it is now with limitation believed, that
the vapours of nitrous, or of marine acid,
will diveft common air of the poifonous
efluvia of contagious diforders; hence the
vapours of thofe acids are now frequently
difperfed through the air of hofpitals, crowd-
ed fhips, &c. When noxious vapours are
merely fufpended in the air, as it often takes
place in feveral natural and artificial pro-
cefles, then reft alone, or at moft a flight
agitation in water will be fufficient to pu-
rify the air. By the admixture of oXygen
g3s, @ quantity of common air may be im-

proved
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proved to almoft any degree; but the me-
thod is difficult and expenfive ; hence it can
only be ufed with limitation in certain cafes,
which will be fpecified in the fequel,

Of the Depblogifticated, or Oxygen Air.

THE oxygen isa fort of aerial fluid,
that poflefles the ufeful properties of com-
mon air in a much more eminent degree; viz.
it aflifts combuftion and animal refpiration
for a much longer time, and with fuperior
energy. When a lighted candle is intro-
duced into a veflel full of oxygen air, its
flame becomes larger, and furprifingly
brighter than in common air. Its heat is
likewife increafed to a very great degree.

Tuis air is not found pure or unmixed
in nature, but it may be extracted from va-
rious fubltances by means of artificial proy
cefles. The leaves of plants, indeed, yield
a confiderable quantity of it whilft they are
expofed to the light of the fun; but the
oxygen air which is thus produced, mixes

4 with,
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TuE following are the principal methods
of procuring this air. The green leaves of
vegetables, when placed in a glafs receiver
full of, and inverted in fpring water, and
thus expofed to the dire&t rays of the fun,
yield a confiderable quantity of oxygen air,
which afcends to the upper part of the re-
ceiver, and may be eafily removed from it
for ufe. One hundred leaves of Indian crefs,
nafturtium Indicum, in a gallon of {pring
water, will, in about three hours expofure
to the fun, yield about ten cubic inches of
oxygen air, not indeed quite pure, but yet
vaftly better than common air. 1 do not
know of any plant whofe leaves produce
this fort of air in greater abundance.

THaERE are {everal fubftances from which
oxygen air may be extracted by the action
of heat or of acids; but thofe which upon
the whole yield it in greateft plenty, and
are fit to be ufed, arc faltpetre or nitre, and
the metallic calces.

ONE
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THE aCtion of a red heat alone, or of
vitriolic acid and a moderate degree of heat,
expels from minium, or red lead, about ten
or twelve times its bulk of oxygen, mixed
with about one third of carbonic acid, air;
the latter of which may be - feparated from
the former by wathing in lime water. If
the red lead be previoufly moiftened with
nitrous acid, and then ftrong vitriolic acid
be poured upon it, a greater quantity of
oxygen gas will be obtained in a fhorter
time, and even without the application of
heat.

Tuis fort of elaftic fluid may be alfo ob-
tained in fmall quantities from feveral other
metallic calces; but the mineral called man-
ganefe, gives a great quantity of it in an
ealy manper; it is at the fame time a very
cheap article, fo that, upon the whole, man-
ganefe is at prefent the moft eligible {ub-
ftance for the purpofe of procuring oxygen
air.

MANGANESE
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form. Thus, by refpiration, this air will
be entirely abforbed, excepting indeed that
part which is converted into fixed air.

Of Fixed Air, or the Carbonic Acid Gas.

THri1s gas, which is the heavieflt. of the
acrial fluids, is of an acid nature, but it
reddens only light blue vegetable colours ;
it cryftallizes with fixed alkali, and is pof-
fefled of a confiderable antifeptic . power.
It is abfolutely incapable of aflifting refpi-
ration and combuftion ¥; nor is it dimi~
nithed by nitrous air. It combines with
various f{ubftances, and is readily abforbed
by water, to which it communicates an
acidolous tafte and fparkling property. It is
alfo abforbed by, and precipitates the cal-
carecous earth in lime water, but when in
greater quantity, it again diflolves the cal-

* Even a mixture of one part of fixed, and eight
parts of common, air will extinguifh the flame of 2

candle.  See Cavendifh’s paper, in the Phil. Tranf, for
1766.

carcous
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bodies remaining, after the lofs of that gas,
in a cauftic or acrid ftate ; fo that the cal-
careous earth, by being in a mild ftate whilft
it contains that elaftic fluid, may be juitly
confidered as a neutral falt, confifting of an
carthy bafis and an aerial acid.

Of the Inflammable Adir, or Hydrogen Gas.

INFLAMMABLE Air is the lighteft of the
clatic fluids. It is, as its name imports, a
combuftible fluid, which, like other com-
buftible fubftances, may be inflamed by the
contact of an ignited body, and will burn

only when in contac with common, or OXy~
gen, air.,

Troucu this fort of elaftic fluid be ab-
{olutely unfit for refpiration, it is not, how-
ever, {o noxious as the carbonic acid. It
fuffers no diminution when mixed with
nitrous air. Its bulk is increafed of 5T

part of the whole by each degree of Fahren-
heit’s thermometer.

C HyDRoGEN
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by means of diluted vitriolic acid; and
likewife from iron, by pafiing the fteam of
boiling water over its furface, the iron being
red hot. When charcoal is treated in the
laft-mentioned manner, it likewife yields
abundance of a peculiar fort of inflammable
gas, called bydrocarbonate, which however
1s mixed with a confiderable proportion of
carbonic acid gas.

HyproGEN gas has the property of
diffolving and holding in fufpenfion, for a
longer or tfhorter time, a variety of fub-
ftances, fuch as iron, charcoal, {ulphur,
phofphoras, &c. from which circumftance
it acquires a varicty of particular names as
well as properties. Hence we hear of the
phofplboric bydrogen gas, or phofphuret of hy-
drogen ; of the fulphuric hydrogen gas, or
Sulpburet of bydrogen, &c.; hence alfo we
find that the hydrogen gas is not always of
the fame fpecific gravity, nor has it always
the fame fmell. “

C2 Ir
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vities of other elaftic fluids are likewife {ub-
jeét to the fame variations. But the follow-
ing table has been calculated for a mean
and temperate ftate of the air, viz. when
its gravity is to that of water, as one to
eight hundred, when the height of the ba-
rometer is 29,85 inches, and when Fahren-
heit’s thermometer is at 55°.

_ Abfolute Weight
Nm:r;‘ ?‘: !;Ir: elaffic T g:r Specifie ﬁ-’ﬁ M:er.;ﬁmﬁﬂ
Mg, TavIIES, in TI'EJ-’ (Trainis
Commonair = = I Sk R 0,31648
Azotic gas, or com=
monair completely

diminifhed by ni- 0,948 - B 03
trous gas - - '

Oxygenair - - 71,0427 R AR
Carbonic acid gas 1,5 -~ - = 0,475
Thelighteft hydr.:u iz
e fa,cﬂ’gg - 0,02637
-*‘
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upon which, as upon a folid bafis, we may
afterwards eftablifh the theory and the prac-
tice of applying the faltitious airs to the
human lungs. )

A cerTAIN quantity of air will {upport
animal life, or combuftion, but for a limited
time. If a lichted middle-fized tallow
candle be confined in a veflel that holds
one gallon of common air, the flame will, in
a few feconds of time, begin to grow dim,
and it will be extinguithed at the end of
about one minute; after this, if another
lighted candle be introduced into the fame
veflel, its flame will be extinguifhed imme-
diately.

Ir a man be confined in a veffel that
holds ten gallons of common air, he will
begin to feel an opprefiion, and a difficulty
of refpiration, at the end of eight or ten
minutes ; this difficulty will gradually in-
creafe, and at the end of about haif an
hour, reckoning from the beginning of his
confinement, he will lofe his fenfation,

C 4 his
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ina certain quantity of air, his refpiration is
quickened in proportion as that quantity of
air becomes contaminated ; he alfo takes
in and expels a greater quantity of air
at a time, In order to compenfate for the
want of purity. The fame quickening of
refpiration takes place on high mountains,
where the air is more rare than on the level
of the fea.

AT 2 medium, about 30 cubic inches
of air are taken in at one infpiration, and a
quantity, nearly equal to it, is thrown out
at every expiration; but a great deal of air
remains in the lungs, wind-pipe, and mouth;
fo that by a violent expiration after a natural
infpiration, a double quantity, wiz. fixty
cubic inches of air, may be expelled, and
even then fome air neceflarily remains in
the lungs, wind-pipe, and mouth.

TuE air which has ferved for one infpi-
ration is not thereby completely contami-
nated, but it may be refpired again and
again. 350 cubic inches of common air

were
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been likewife difcufled, whether fuch divers
were enabled to remain o long under wa-
ter, and withput air, by any particular con-
formation of the internal parts of their bo-
dies, or from long practice and particular
artifices. But there are flrong reafons for
difcrediting the above-mentioned affertions.
The inaccurate way of reckoning the time
in {uch cafes, and the common fondnefs for
the marvellous, are in general the founda-
tion of fuch extraordinary reports. Upon
the whole, it will be found, that the moft
experienced diver can hardly remain with-
out air longer than a minute and a half;
but moft perfons will begin to feel a de-

gree of uncafinefs in about half a minute’s
time,

Twue air, which has been completely con-
taminated by refpiration, is deleterious to
other animals, though f{mall and young
animals will live a fhort time in it: it ex-
tinguithes flame, is diminithed very little
by nitrous air, contains about one-thirtieth
of carbonic acid gas, and is contra@ed in

bulk,
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Tue refpiration of oxygen air is attended
with peculiac phenomena. The oxygen,
like the common, air, is diminithed by re-
{piration ; but the diminution proceeds to a
much greater degree, for almoft the whole
quantity of elaftic fluid will be reduced to a
{mall proportion of carbonic acic gas; and
if the experiment be performed on lime-
water, the whole quantity of oxygen air
will difappear. By repeatedly performing
the experiment in this manner, it has been
found that a healthy middle-aged man will
entirely confume two gallons of pure oxygen
air in about five minutes time *. But in
this cafe the oxygen air is confumed fafter
than is necceflary for the ufual fupport of
life; and, in fa&, if the fame quantity of it
be mixed with an equal quantity of azotic

¥ Amongft the various ways of producing oxygen
air, it frequently happens, as we have already hinted,
that acid vapours, or other volatile fubftances, are
mixed with it; and in that café the animal which is
confined in it may feel an oppreflion on his lungs, or
he may even be fuffocated, when, by the tefl of nitrous
gas, that air will altually appear to be much better than
. cpmmon air.
gas,
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Tue breathing of pure oxygen air is ge-
nerally, if not always, attended with an in-
creaie of heat, efpecially about the lungs,
and a quickening of the pulfe; but on fome
individuals thofe effe@s are increafed to fuch
a degree as to produce fevers, inflammation
of the lungs, and even confumptions, whil{t
with other individuals they are moderate,
temporary, and even falutary. But I fhall
endeavour to imprefs the reader’s mind with
a clearer idea of thofe phenomena, by fub-
joining a fhort account of the principal ex-
periments that have been performed rela-

tively to this interefting part of our fub-
jedt.

Dr. PRIESTLEY is, as far as I know, the
firft perfon who had the curiofity of breath-
ing oxygen air. ‘I have,” fays ke, * gra-
“ tified that curiofity, by breathing it,
“ drawing it through a glafs-fyphon, and
“ by this means I reduced a large jar full
< of it to the ftandard of common air. The
“ feeling of it to my lungs, was not fen-
“ fibly different from that of common air,

“ but
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preffure on the lungs. An affiftant was
employed to keep the lime-water in conti-
nual agitation, in order to promote the ab-
forption of the carbonic acid air that was
formed in the courfe of the experiment.
The bulk of oxygen air was vifibly dimi-
nifhed at every infpiration, and the lime-
water became turbid. The whole of the
oxygen air was confumed in fix minutes
time, and the experimenter ftopped only
when the lime-water came to his mouth.
“ During the refpiration his pulfe (which,
‘¢ previous to the experiment, was only
“ fixty-four) quickened to ninety beats in a
““ minute, and was confiderably increafed
“ 1n fulne(s and ftrength ; but he felt no
‘¢ inconvenience whatever. ‘

“ Tur veflel being immediately charged

“ again with nineteen pints of gas, he re-
“ {pired thefe alfo, and confumed them en-
“ tirely in fix minutes. His pulfe was in-
“ creafed to 120 beats in a minute, and
“ was vigorous withal. He felt no in-
““ convenience, but had a fenfe of unufual
D “ warmth
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the fenfation of heat, nor is the pulfe
quickened fo much as when pure oxygen is
ufed; yet in this diluted ftate the oxygen
air has been found beneficial in a variety of
cafes, which will be mentioned in the fe-
quel. We fhall likewife mention the pro~
portion of the two elaftic fluids, which has
been found to anfwer beft for each parti-
cular cafe; but in the prefent chapter it
will be necefiary to ftate the effect which
the breathing, or the action, of oxygen air
has been obferved to have upon particular
parts of the animal body, whence proper
conjetures may be formed of its general
ufe in the animal economy, and of its ap-
plication for the cure or alleviation of par-
ticular diforders.

THAT oxygen air is a powerful ftimulues
to the lungs, has been evinced by various
experiments, but by none better than the
following, which has been repeated with
equal {uccefs by different perfons :—Some
young rabbits were kept under water till

every appearance of life, and even a hope
D 2 of
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of recovery, had vanifhed ; they were then
withdrawn, and oxygen air was forced
through the mouths of fome of them into
their lungs, whilft a fimilar operation with
common air was performed on the others :
the latter remained dead, whilft the former
recovered. Young dogs and Kkittens were
{ubjeted to the like experiment, the ge-
neral refult of which was, that the oxygen
air brought them to life where common
air proved ineffectual. Animals thus ap-
parently deprived of life have frequently
revived by only being placed in a vefiel full
of oxygen air, without forcing it into their
lungs. From this fa&t we derive a power-

ful method of reftoring fufpended anima-
tion.

RaBsiTs, dogs, kittens, and birds, have
been often confined in veflels full of oxygen
air, and have been fuffered to remain in that
quantity of air for various lengths of time.
It has been conftantly obferved, that they
live longer in that, than in an equal quan-
tity of common air. But whenever the

experiment
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cxperiment has been protracted to a certain
length, it has almoft always been attended
with illnefs, with a firong inflammation, and
even with death. The diffleGion of the
animals that have been thus oxygenared, has
principally exhibited the following phano-
mena :

TuE lungs appear of a florid red colour,
often marked on the edges with figns of
mortification ; the heart appears of a florid
red colour; the pleura is generally in-
flamed ; the colour of the liver, kidneys,
and the blood-veflels of the mefentery, is
more inclining to red than is otherwife
known to be; their blood coagulates fooner ;
their mufcles are more vigorous, and (hew
figns of ftronger irritability.

AnimaLs that have breathed oxygen
air, previoufly to their being ithmerfed in
water, will not die fo foon as thofe which
have breathed common air only. The
quantity of purer air, which remains in the
lungs of the former, is what in great mea-

D3 fure,
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15th or even one-2oth) of oxygen air,
is attended with remarkably falutary ef-
felts.

Tur inhalation of fuch diluted oxygen
air, or we may call it improved atmofphe-
rical air, for about 10 or 15 minutes a
day, has been found to produce a florid
colour in the face, to conciliate {leep, to
ftrengthen the organs of digeftion, to pro-
mote circulation, to ftrengthen the pulfe,

&c.

Howkever ftrange and unaccountable
thofe effecs may at firft fight appear, efpe-
cially to thofe who are not converfant in
philofophical “inveftigations, the falts are
certainly true, and a fimple refleftion may
contribute to diffipate the wonder ; namely,
that people of all defcriptions, but efpe-
cially fuch as are weak and emaciated,
derive a confiderable degree of exhilara-
tion and improvement by a fhort excur-
fion out of a town, or of a houfe, when
the fuperior purity of the gountry air,

D 4 above
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refpirable and unrefpirable aerial fluids, has
proved beneficial in a variety of medical
cafes ; hence many experiments have been
made for the purpofe of afcertaining the
mixtures that are more applicable to any
particular cafe, and likewife the phano-
mena which arife from the refpiration of
thofe mixed gafies,

I wouLp not be underftood to affert or
think that the a&ion of the unref] pirable
gafles confifts merely in lowering the qua-
lity of common air, or of oxygen air; for
that purpofe could be more commodioufly
anfwered by breathing a certain quantity of
common air longer than in the ufual way.,
The fa&t is, that, befides rendering the
common or oxygen air lefs refpirable, each
particular gas imparts peculiar and remark-
able propérties to the mixture, which mix-
tures are of courfe applicable to particular
cafes. With refpect to thofe mixtures,
much has already been afcertained; but a
great deal more remains to be examined and
tried under a variety of circumftances, to

which
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common air may, in great meafure, be ex-
pelled ; but even in that cafe a certain
quantity of it unavoidably remains in the
mouth, wind-pipe, &c.

Or the different forts of inflammable
gas, that which is obtained by pafling the
fteam of water over red hot iron feems to
be the leaft offenfive. Next to this is the
gas which is obtained from iron and diluted
vitriolic acid. The other {pecies are more
variable in their quality ; but they are all
incapable of afiifting refpiration ; and if a
perfon will carefully expel as much air
from his lungs as he poflibly can by a
forced expiration in a bent pofture, and
will then apply his mouth to a veflel, or to
a tube that communicates with a vefiel, full
of pure inflammable gas, keeping his nof-
trils ftopped at the fame time, he will find,
after about three or four infpirations, that
the florid colour of his face is vanifhed, and
his ftrength is fo far diminifhed as to pre-
vent the profecution of the experiment.
Having myfelf been more than once wit-

nefs
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nefs to this experiment, I have always ob-
ferved an evident change of colour in the
face of the experimenter after the fecond
infpiration—The gas had been extracted
from iron and diluted vitriolic acid,

INFLAMMABLE gas may be rendered
lefs noxious by agitation in water.

WaueN this gas (meaning that which is
obtained from the vapour of water and red
hot iron, or from iron and diluted vitriolic
acid) is mixed with about an equal quan-
tity, or even a fmaller proportion of com-
mon air, it may then be breathed with
fafety for a confiderable time; and it is
remarkable, that the lungs are affected by
it with a peculiar fenfation of levity, This
fingular property has rendered it ufeful and
beneficial in inflammations of the lungs,
convullive coughs, &c. where the object is
to diminith the irritability of the parts af-
feted. During this operation the face
will be found to grow dark or livid, but the
natural colour will be {| peedily recovered by

3 afterwards
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afterwards breathing the common air in the
ufual way.

Tue hydrocarbonate, viz. that {pecies of
inflammable gas which is produced by
pafling the fteam of water over the furface
of red hot charcoal, is much more perni-
cious to the lungs. Animals will die much
fooner in this than in the above-mentioned
{pecies of inflammable gas. Sometimes
two or three infpirations of pure hydrocar-
bonate are fufficient to occafion the death
of the animal.

Tue a&ive quality of this gas is per-
ceivable even when diluted with 20 or
30 times its own bulk of common air.
A perfon who breathes it in that diluted
{tate for about a quarter of an hour, is ge-
nerally made fick and vertiginous; feeling at
the {ame time a fenfation of cold through-
out his whole body ; his lips become blue,
the face livid, and the pulfe feeble, though
frequent ; but the fenfibility of the lungs
is confiderably diminifthed by it, on which

account
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were immerfed in water, which proves that
{fome noxiocus principle is introduced by thofe
gafles into the body.

OF the animals, thofe which have large
lungs in proportion to their bulk, and are
formed to live in the air, are fooner af-
fected by this gas; thus the birds have in
general been found to die {fooneft in car-
bonic acid air; the dogs come next, then
the cats, then the amphibious animals, and
laftly, the infects *. If they are not left
too long in this gas, they will, in general,
revive, by being removed intd the common
air. When they die in it they fhew no
ftruggles. By being frequently expofed to
this gas, the animals may be fo habituated
as not to be killed by it {o foon as others
that were never expofed to it.

THE following are the appearances which
have been more commonly obferved on the
diffe¢ted bodies of the animals that have
been killed by carbonic acid gas.—The
lungs are a little collapfed, thewing a few

* Bergman de Acido Aereo, e, 26.
inflamed
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luted vitriolic acid; yet the animals that
are confined in it until they appear to be
dead, will, on being withdrawn, recover
more frequently than thofe which are con-
fined in the inflammable gas.

TrE artificial gaffes have likewife bzen
breathed in combinations of three or four
at a time, one of them always being either
the common or the oxygen air; but it does
not appear that thofe triple or quadruple
mixtures have been tried in a great variety
of cafes.

In the refpiring of conibined gaﬁ"eé, due
regard muft be had to their fpecific gra-
vities, as this circumfitance is often the
caufe of phznomena that are erroneoufly at-
tributed to other fources. The difference
between the fpecific gravities of the com-
mon, the oxygen; and the azotic, airs, is
indeed trifling ; but the inflammable and
the carbonic acid gaffes differ confiderably
from the reft; and efpecially from each
other ; the former being a great deal

E lighter,
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CHAPTER IV,

Phanomena arifing from the Application of
the abovementioned elaftic Fluids to other
Parts of the Amimal Body befides the
Lungs.

¥ T has been found that the pores of the

{kin imbibe and expel a finall quantity
of air, and it is faid, that in equal times
they will abforb a much greater quantity of
oxygen, than of common, or of any other,
air.

DirrerENT forts of elaftic fluid were fe-
parately injected into the cellular membrane
of animals, through incifions made in the
{kin, and the apertures were clofed imme-
diately after. The appearances, as obferved
by Dr. Maxwell ¥, and confirmed by others,
were in general as follows:

* Sce his Thefis, Edinburgh, 1787.

E 2 ComMoON
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fwelling difappeared fooner than in the cafe
of common air.

MR. GIRTANTER is faid to have inject-
ed azotic gas inte the jugular vein of a dog,
in confequence of which the animal died at
the end of twenty feconds. On opening
its thorax, the pericardium, and the heart,
the right auricle and right ventricle were
filled with black blood ; the left ventricle
was of its ordinary dark colour ; the heart
and mufcles had loft their irritability almoft
entircly. A fimilar experiment being made
with carbonic acid gas, inftead of azotic
gas, nearly the fame phenomena took place.

Broop recently taken from the veins of
an animal, and expofed to the common air,
becomes of a bright red colour ; and if ex-
pofed to oxygen air, its colour will become
{till brighter, and the oxygen air will be di-
minithed, and partly converted into carbonic
acid air. On the contrary, if the blood
thus brightened, or the blood tazken from
the arteries of an animal, which is well

E 3 known
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known to be of a florid red, be expofed to
any of the unrefpirable gafes, its colour will
be darkened prefently, and a fmall part of
the elaftic fluid will be abforbed. It is to be
remarked, that thofe effects take place even
when an animal membrane, as a piece of
bladder, intervenes between the blood and
the refpirable or unrefpirable elaftic fluids *.
Even the colour of the flethy parts is made
to incline more towards a florid red by the
action of oxygen air.

That the oxygen air aéts as a ftimulus on
other parts of the body, as well as on the
lungs, is clearly proved by the following.
often repeated experiment : A blifter being
formed on the hand, or a finger, by the ap-
plication of the ufual plaifter of cantharides,
the fkin was cut off, and the hand was im-
mediately introduced into a veflel full of
oxygen air: the confequence was, that the
experimenter felt a very acute pain. 'The
hand was then removed into a veflel full of

* Prieftley’s Exp. and Obf, vol, IIL fe&. 5.

carbonic
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carbonic acid gas, the action of which re-
moved the pain in a very fhort time. On
the hand being expofed to the common air,
a degree of pain returned, and on being, as
at firft, placed in oxygen air, the pain be-
came acute.

Tue contat of inflammable gas does
neither accelerate nor retard the putrefac-
tion of animal matter.

Wauen the fiream of carbonic acid air is
iffuing out of a fmall aperture, as that of
the tabe of the phial in which this gas is
ufually produced from calcareous earth and
diluted vitriclic acid, if the mouth or nof-
trils be prefented to it, they will be affeéted
with a peculiar, and rather pleafing, pun-

gﬁnﬂ}’.

THis gas is poflefied of confiderable an-
tifeptic power. And for this property, it is
adminiftered to the animal body eitheér in-
ternally or externally, and feparate parts of
animdl or vegetable fubftances may be pre-
ferved in it for a confiderable time.

E 4 It
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IT is applied internally to the ftomach,
or externally, either'in the aerial form, or
combined with water and other {fubftances.
Many fluid or folid bodies derive their anti-
feptic property from their containing this
gas in confiderable quantity; fuch are li-
quors in a ftate of vinous fermentation, ripe
fruit, certain mineral waters, &c. |

FruiT may be preferved feveral days
longer in carbonic acid than in common
air. This is alfo the cafe with animal
fluids, or with pieces of meat that are not
very large, but they are apt to loofe their
flavour. Large pieces of meat are faid to
have been preferved for feveral days longer
than in the ufual way, by only wathing
them three or four times a day in water
{trongly 1mpregnated with carbonic acid
air,

DisTiLLED water, or water that has
been deprived of its air by boiling, will, in
forty days time, and in a temperate atmo-
fphere, abforb, without needing any agita~

tion,
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tion, about ;- th of its bulk of oxygen air,
whereas of common air it will abforb about
the half of that quantity, viz. 5% th part. It
will abforb in a few hours time a quantity
of carbonic acid gas little greater than its
own bulk; but a cold temperature and an
increafed atmofpherical preflure will enable
it to abforb a much greater quantity of
that gas. Of inflammable gas it will ab-
forb about as fuch as it does of common
air, vz, +sth part of its bulk,

TH1s abforption of elaftic fluids by water
is much expedited by agitation of the latter
in the former.
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the ftock of knowledge relative to the derial
fluids; but the great improvements, the
furprifing difcoveries, which have produced
a total revolution in this branch of natural
philofophy, were referved for the prefent
age, and are undoubtedly due to the labours
of modern philofophers.

IT is entertaining to perufe the works of
authors previous to the late difcoveries, and
to obferve how near the ideas of fome of
them approached the modern theory of
refpiration. Hippocrates confidered air as
one of the aliments of the body. Dr.
Mayow aflerts, that fome nitre, or aerial
{pirit of nitre, enters the body through the
lungs, and furnithes the animal fpirits at
the fame time that it communicates heat to
the blood *,

Dr. Wuite fuppofed that the ftimu-
lating quality of the air is neceflary to keep
the heart in motion. Mr. Hewfon, obfery-

* See his work, printed at Oxford in the year 1674,
under the title of Tra&latus quinque Medico- Phyfici,

ing
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ing that the blood has a more florid red
appearance in the left, than in the right;
auricle of the heart, concludes with faying,
that as the change of colour in blood out of
the body is occafioned by the contaét of
air, fo it may be prefumed that the fame
change within the body is occafioned by
air alfo, and that the change takes place in

the lungs.

DRr. PriesTLEY formed a very ingeni-
ous hypothefis concerning the ufe of air in
refpiration, which he eftablithed by a train
of well-conducted experiments on the then
prevailing phlogiftic theory. The princi-
pal law of this hypothefis is, that the air
ferves to abforb the fuperfluous phlogifton
from the blood through the lungs, and
that the more or lefs florid rednefs of the
blood depends on the different quantities of
phlogifton in it #, The phlogifton, how-
ever, or principle of inflammability, is not

* For a full explanation of this hypothefis fee the
Doé&or’s Exper. and Obf. vol. IIL. fe&. 5 ; or the Phil.
Tranf. vol.LXVI. ; and likewife Dr. Crawford’s work

o Animal Heat and Inflammation.
a real,
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areal, buta fuppofed, agent in nature,which,
for want of better information, was applied
to explain moft of the ph@nomena of com-
buftion, decompofition, and (by Dr. Prieft-
ley’s ingenuity) of refpiration. But the pre-
{fent ftate of knowledge being, in confe-
quence of very recent difcoveries, {ufficient
to account for the abovementioned phano-~
mena 1n a fimpler, and, of courfe, a more
natural way, the fuppofition of the phlogiftic
principle is become altogether fuperfluous.

Or this new or antiphlogiftic theory,
which may be feen at large in a variety of
recent publications, and of the difcoveries
which gave rife to it, I fhall briefly mention
fuch particulars only, as may be of ufe in
elucidating the action of the aerial fluids on
the human body. As for the fa&ts upon
which its feveral parts are eftablifhed, and
likewife for the objections which have been
made to it, I muft refer the reader to the
works of other authors *,

* See Lavoifier’s Elements of Chemiftry, Dr, Prieft-

ley’s pamphlet, entitled, Experiments and Obfervations

relating to the Analyfis of Atmofpherical Air, &ec.
Fourcroy’s Chemiftry, &c.

Tnis
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Tais theory is at prefent almoft univers=
fally adopted by perfons of the firft rank in
philofophy, and daily experience is continu=
ally throwing new light upen it; yet it
muft be confefled that it is by no means
free from doubts and difficulties. Itisin
confequence of thofe deficiencies, and on
account of the uncertainty, which is infepa-
rable from the nature of hypothefes, that I
have carefully feparated the knowledge of
facts from the f{uppofition of their caufes.
The former have been arranged in the pre-
ceding four chapters, and any perfon may
account for them in the manner he likes
beft; but it was deemed neceffary, at the
fame time, to add the moft fatisfactory ex=
planation which can be fuggefted by the
prefent ftate of knowledge, and this ex-
planation will be found in the prefent
‘chapter.

THE fenfation of heat is fuppofed to be
produced by a peculiar fluid called zbe caioric,
or elementary heat; a fluid extremely fine,
penctrating,and fo light that its weight can-

not



-

‘FacriTiovs Arrs. 64

mnot be eftimated. All forts of bodies are
expanded by the addition, and contraéted
by the abftraétion of caloric. The acceffion
of it to the human body produces the fen-
fation of heat, and the feparation of it pro-
duces the fenfation of cold. Thus when we
touch a fubftance which is of a lower tem-
perature, viz. colder than our bodies, that
fubftance, by robbing us of a portion of
«caloric, will excite the fenfation of cold ; and
-on the contrary, if the fubftance'be hotter
-than our bodies, it will excite the fenfation
of heat, by adding caloric to our bodies.

WHEN a number of bodies of different
temperatures are put together, the fum of
their quantities of caloric will be difperfed
amongft them in fuch a manner as to ren-
der them all of the fame temperature, fo
that a thermometer will be found to indi-
cate the fame precife degree of heat in any
one of them. But it muft be remarked, that
though the temperature be the fame, yet
the abovementioned fum of elementary heat
will not be divided equally amongft the

bodies,
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bodies, unlefs the bodies be of the fame
fort, as, for inftance, three or four parcels
of water, or of mercury, &c.; but fome
bodies will imbibe more and others lefs of
the caloric, in order to be raifed to the
fame temperature, or apparent degree of
heat; and this peculiar difpofition in any
particular body is called its capacity for
containing caloric.  This property of bodies
may be rendered mo.> intelligible by an ex-
ample or two. Suppofe that a pint of water,
at 100° of heat, be mixed with another pint
of water at 200° of heat, the heat of the
mixture will be nearly 1 50°, v72. an arithme-
tical mean between the two temperatures ;
but if a pint of water at 100° of heat be
mixed with a pint of quickfilver at 50° of
heat, the heat of the mixture will be found
to be 80°, vz, greater than 75°, which is
the arithmetical mean) which fhews that
either the quickfilver or the water, has im=-
bibed more than its equal fhare of caloric,
in order to have its temperature raifed to
the common degree of fenfible heat. On
the other hand, if the degrees of heat be
reverfed,



FacriTious Airs. 635

teverfed, wrz. the water at o' be mixed
with an equal bulk of quickfilver at 100°,
the temperature of the mixture will be 70°,
which plainly fhews, that water abforbs
more heat than quickfilver; and as the
difterence between their original tempera-
tures and the temperatures of the mixture
in the firft and laft cafe is as two to three,
we thereforc fay, that the abfolute heat of
mercury is to that of an equal bulk of water
as two to three; wiz. * that the compa-
“ rative quantities of their adfoluze heats
‘“ are reciprocally proportionable to the
“ changes which are produced in their
“ fenfible heats, when they are mixed to-
“ gether at different temperatures *.”

SiMILAR experiments performed on a
variety of bodies {hew, that unequal quan-
tities of abfolute heat muft be communi-
cated to them in order to raife their tempe-
rature, or apparent heat to the fame degree.

* Dr. Crawford on Animal Heat and Inflammation ;
in which work a full explanation of the do&rine of heat
will be found, together with a table of the comparative
heats of different bodies.

F Ir
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caloric than when it is reduced into vapour,
and more than when it exifts in the form
of ice.

THrE aerial fluids are fuppofed to be
combinations of certain {fubftances with ca-
loric.  Oxygen air confifts of a fubftance,
Jut generis, which is called oxygen, com-
bined with caloric, and, in all probability,
with the matter of light alfo.

AzoTic gas confifts of a particular fub-
ftance, called gzote, and caloric. Common
air confifts of azotic gas and oxygen air, in
the proportion of 73 parts of the former to
27 of the latter. By a mixture of thofe
claftic fluids in the faid proportion, an aerial
fluid is formed exactly like the atmofphew
rical air ¥,

HyprocGen gas confifts of a particular
fubftance, called Aydrogen, and caloric.  As

* In general the atmofpherical fluid contains a
variety of extrancous particles, but they bardiy cver ex-
ceed the hundredth part of the whole, and feldom
amount to that quantity,

F 2 for
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ComsusTrioN confifts in the abforption
of the bafe of oxygen air, viz. the oxygen,
by bodies that are faid to be combuftible,
and fetting free both the caloric and the
light, which, as has been mentioned above,
are the two other components of oxygen
air. Agreeably to this definition, we muft
confider as combuftions not only the burn-
ing of coals and other fuel, as is ufually
done in our chimneys, but alfo the calci-
nation of metals, and refpiration itfelf,
fince in both thofe procefles an abforption

of oxygen, and an evolution of caloric,
take place,

IF the calcination of a metal (which is
now called oxygenation of the metal) is
carried on flowly, as by merely expofing
certain metals to the atmofphere, then the
caloric and the light, which is feparated
from the oxygen portion of the atmofphere,
is too little to affect our fenfes, and we can
only obferve, after a certain time, that by
having abforbed a quantity of oxygen, the
metallic fubftance has loft its combuftibi-

B lity
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lity (wiz. its attraction for oxygen) and

has aflumed a different appearance, to-

gether with an increafe of weight, If the
oxygenation be carried on in a quick man-

ner, as when an iron wire is made very hot

in oxygen air, then both the caloric and the

light become manifeft.

WaeN the metal has abforbed as much
oxygen as its nature admits of, it is then
faid to be incombuftible, or completely
oxydated. But if by any means the oxy-
gen be feparated from it, then the metallic
oxyde will be converted again into a me-
tallic fubftance fufceptible of combuftion.

In the combuftion of animal and vege-
table fubftances, which confift of various
component articles, the procefs is accom-
panied with peculiar ph@nomena, which
vary with the nature of the combuftible,
the quicknefs of the combuftion, and other
circumf{tances. Thus in the burning of
wood, the oxygen of the atmofphere is ab-
forbed, the caloric and the light are difen-

gaged,



FactiTious AIRs. 71

gaged, the carbon of the wood combines
with a portion of the oxygen, and forms
carbonic acid gas, the evolved caloric con-
verts the aqueous part of the wood into
fieam, and fo forth.

A variETy of phenomena may be ob-

vioufly explained upon the bafis of this
doctrine.

WE may eafily comprehend why no fort
of combuftion can take place where no oxy-
gen air exifls; as alfo why every fort of
combuftion will proceed rapidly in pure
oxygen air, and much lefs fo in common
air ; for the latter contains only a {mall
proportion (viz. about one quarter) of
oxygen air. Thus may other procefles be
cafily reconciled to, or explained by, this
theory., But it 1s now time to examine the
phznomena of refpiration,

TaE ufes of refpiration are various and
important. They may be divided into me-
chanical and chymical. Of the mechanical,

B4 fuch
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Tue carbonic acid gas, which is formed
in the procefs of refpiration, is fuppofed to
derive it origin from a quantity of carbon,
which, being difcharged from the blood,
combines with a portion of the oxygen
air.

Tue watery vapour which is expelled
with the air that is expired from the lungs,
is {uppofed to be formed in that organ by a
combination of oxygen with a quantity of
hydrogen, which is likewife difcharged from
the blood. But it i1s not unlikely that both
the carbonic acid gas and the water, inftead
of being formed in the lungs, may come out
of the blood, through the exhaling pores of
that organ, ready formed ; the blood having
originally received it in that {tate from the
chyle, &ec.

Tue air then which is expired from the
lungs, contains a {maller quantity of oxy-
gen air than it did before, but it con-
tains alfo fome carbonic acid gas, and fome

water,
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THE mixture of nearly one part of oxy-
gen air and three parts of azotic gas, which
forms the atmofpherical fluid, is, in all pro-
bability, the beft proportion of ingredients
for the maintenance of life ; fince we find
that with a {maller proportion of oxygen,
not only the refpiration becomes unpleafant
and laborious, but debility, convulfions,
and other bad effetts are produced; and
on the other hand, that bad fymptoms of
another fort are brought on by a greater
proportion of it, fuch as a preternatural
heat, feverith pulfation, pains, inflamma-
tions, &c.

Tue pheznomena of refpiration and of
combuftion are not only analogous, but
they illuftrate each other in an admirable
manner. In atmofpherical air a candle gives
light fufficient for ordinary purpofes. Ina
lefs pure atmofphere the light becomes too
dim; and in pure, or nearly pure, oxygen
air, the candle will indeed give a much
brighter light ; but it will wafte {o very faft,
as not to laft perhaps the twenticth part of
the time it will in common air,

THAT
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THE probability of this conclufion 1is
corroborated by ftrong collateral proofs ; as
by obferving that the arterial blood of ani-
mals that have been fuffocated, or that have
died for want of oxygen air, is far from be-
ing of its ufual florid red colour; as alfo by
obferving, that when a quantity of blood is
confined in a veflel full of air, the air is not
fo quickly contaminated or deprived of its
oxygen by the prefence of arterial, as by
that of venous blood. And it is even af-
ferted, that a quantit'y of blood taken out of
the carotid artery of a fheep, being confined
in a veflel full of azotic gas, improved the
gas fo as to render it, in fome meafure, fit
for refpiration, fo that fome oxygen muft
have been imparted to it by the blood *.
This experiment deferves to be repeated
with particular care.

Tute decompofition of air, and the ab-

{forption of its oxygen in combuftion and
oxygenation of metallic bodies, are alfo ana-

# Medical Extrads, vol. I, p. 70.

logous
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ventricle of the heart, the aorta and its
branches. The latter is performed through
the branches and trunks of the afcending
and defcending cava, the right auricle and
right ventricle of the heart, and laitly,
through the pulmonary arteries, which
convey it to the fpungy cells of the lungs,
where its colour is changed, &c.

Tue blood, therefore, having acquired
the oxygen in the lungs, conveys it as far
as the extremities of the branches of the
aorta, where the oxygen is depofited, and
the blood returns without it through the
veins.

IT is difficult to fay under what form is
the oxygen combined with the blood, and
what becomes of it at the extremities of
the arteries where it is left by the blood.
For want of direét experimental informa-
tion concerning this interefting point, we
have only the light of analogy and con-
jeCture to lead us in the inveftigation of

truth,
IN
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great meafure, its capacity for containing
caloric, and of courfe gives out heat when-
ever it pafles from a rare into 2 more com-
pact ftate of exiftence, and wwe wverfa.
Thus water contains a great deal more of
caloric than ice, but much lefs than fteam ;
hence when fteam is converted into water,
it depofits part of its caloric, viz. it com-
municates fenfible heat to the furrounding

bodies, &c.

By an eafy application of thofe faéts to
the phaznomena of refpiration, we are led
to conclude, firft, that the rednefs which
the blood acquires in the lungs, indicates a
real oxygenation of that fluid ; fecondly,
that the oxygen is {lightly attached to the
blood, for the blood eafily parts with it at
the extremities of the arteries ; thirdly, that
the oxygen, which is depofited by the
blood at the extremities of the arteries, en-
ters into combination with, and gives firm-

and the oxyde of tin (commonly called putty) are em-
ployed for polifhing the hardeft fteel, glafs, and even
Bgatﬂs;

G nefs
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WaaT difpofes the blood to abforb the
oxygen in the lungs, and what forces it to
depofit that principle at the extremities of
the arteries, are queftions which the pre-
fent ftate of knowledge does not enable us
to anfwer fatisfattorily. It has been fup-
pofed that the oxygen is attracted by the

ferruginous particles of the blood, and that
the rednefs of the blood is to be attributed

to the red colour of the oxyde of iron. But

fince

tomical writer, who exprefles himfelf in the following
words :

“ But in refle&ting upon this moft difficult of all
fubjells, the generation of heat in the living body, many
things are to be taken in the calculation, which feem,
on the flighteft glance, to be far more important than
this depofition of oxygene from the blood. It is a law
of nature, to which, as far as we know, no exception is
found, that a body, while it pafles from an aerial to 2
fluid, or from a fluid to a folid form, gives out heat.
Now, what is the whole bufinefs of the living fyftem but
a continual affimilation of new parts, making them con-
tinually pafs from a fluid into a folid form ? The whole
nourifhment of the body goes on in the extreme veflels,
and is a continual affTumption of new parts. The ex-
treme vellels are continually employed in forming fome
acids, which appeac naked in the fecretions; in forming

G 2 oxyds,
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cury, red lead, &c. owe their rednefs merely
to the oxygen which they have imbibed.

IT is difficult to account for the forma-
tion of the carbonic acid gas, and of the
watery vapour in the lungs; for if thofe
fiuids be really formed in that organ by the
combination of the carbone, and of the hy-
drogen, with the oxygene of the infpired
air ; the whole, or nearly the whole, of the
oxygen air would be fo expended, and little
or none of it would remain to be imbibed
by the blood. The caloric likewife would
be employed in the formation of thofe fluids,
inftead of being difperfed through the body.
Is it not therefore more natural and more
fatisfattory to fuppofe, that both the car-
bonic acid gas, and the water, are {eparated
from the blood in the lungs, but not formed
in that organ? It is certain that carbonic
acid gas is introduced into the ftomach by
the aliments ; and it is certain that the
chyle conveys it to the blood, why then
fhould we fuppofe that there is another for=
mation of this gas in the lungs ? As for the

G 3 watery
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watery vapour, we may account for it in the
fame manner ; and indeed the exudation of
water through the internal membranes of
the human body, is fo generally practifed
by nature for the purpofe of keeping thofe
membranes, &c. foft and pliant, that it
would be irregular not to admit the fame
exudation of water in the lungs alfo.

Tue expulfion of putrid effluvia from the
body is confidered as another office of refpi-
ration. This is fhewn by the offenfive fmell
of the breath of certain perfons, who have
no bad teeth to account for it. DBut 1t js
difficult to afcertain in what cafes this may
take place,and how far it may extend.

IT is with the appearance of probability
fuppofed that the oxygen, which the blood
depofits on the various parts of the body, is
partly expended in the exercife of mufcular
rhotion ; fince we find, that after unufual ex-
ertions of the body, a man breathes fafter,
and likewife takes in much more air at a
time, as if nature endeavoured by that

Means
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means to recruit what has been lately ex-
pended in greater quantity than ufual.

THuE azotic gas, which is the greatet in-
gredient of common air, is confidered as
only a diluent of the oxygen air, and as be-
ing otherwife paffive in the procefs of re-
{piration. Yet this diluent anfwers a va-
riety of purpofes; the principal of which
1s, that itexpofes a proper quantity of oxy-
gen air to a great quantity of blood, which
could not have been the cafe if the atmo-
{pherical fluid had confifted entirely of
oxygen. This obje¢t is accomplifthed by
the very extenfive furface which the lungs
prefent to the air in its numerous cells ;
for the more numerous the cavities are, the
greater is the furface; and, in fa&, we find
that in thofe animals that are not much in
want of air, and that muft frequently fuf-
pend their refpiration for a confiderable
time, {uch as the fea-turtle and the frog,

the lungs confift of very few and very large
cells.

G4 Tuz
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long been in the habit of fending their pa-
tients to fuch places as experience and ana-
logy indicated to be more favourable to their
refpiration. The fharp air of one place was
reckoned good for one diforder, the damp
air of a fecond place was efteemed ufeful in
other cafes, the pure air of a third was re-
commended in particular difeafes, and fo on.
Howfoever defective and erroneous their
knowledge of the real conftitution of the
atmofphere may have been, howfoever they
may have abufed the application, yet certain
it s, that the variety of effeés, fuitably to
the different qualities of the atmofpherical
floid in different fituations, is attefted by
innumerable facts and univerfal obfervation.
Previoufly to the late difcoveries, the ideas
of phyficians refpecting the different qua-
lities and effets of the atmofpherical fluid,
were vague, and generally erroncous. Ex-
perience, which fhewed them the advan-
tages that had been obtained in a number
of fimilar cafes, was their beft guide, and
all befides was doubt and obfcurity. The
prefent flate of knowledge has, in great

meafure,
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meafure, diflipated the clouds ; fince it has
not cnly fhewn the reafons upon which
certain qualities of the air depend, but has
likewife furnithed us with the means of
procuring airs of oppofite qualities, and of
any degree of purity, at all times and
places, as allo of applying them in all the
extenfive variety of quality, degree of pu-
rity, and len_gth of time.

Tue apparatus neceflary for producing
the various fatitious airs, may be eafily de-
rived from the particulars that have been
mentioned towards the beginning of this
book ; but for a general apparatus, that ad-
mits of compactnefs, cheapnefs, and a fuf-
ficiently extenfive application, I cannot re-
commend any better than, or nearly {o good
as, that which was contrived by Mr. James
Watt, engineer, of Birmingham; by means
of which the artificial airs, of {ufficient pu-
rity, may be produced -at a very moderate
expenfe, and eafier than by any other ge-
neral method. Thofe apparatufes are now
made for fale, and a printed defcription,

with
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with neceflary practical directions for the
ufe of its various parts, is given with each
apparatus, which fuperfedes the neceffity
of adding the fame to the prefent work. I
{hall, neverthelefs, referve, for the end of
the book, a lift of the principal precautions
which thould be attended to in the manage-
ment of Mr. Watt’s, or of any other ap-
paratus of this fort, to which the pradi-

tioner may recur for extempore informa-
tion.

THe artificial elaftic fluids are applied to
the lungs by the way of refpiration, to the
{tomach and inteftines, by means of injec-
tions, or in combination with fluids, and to

the external parts of the body, merely by
contact.

Various apparatufes have been ufed for
the refpiration of factitious airs. The leaft
exceptionable air-holder for this purpole,
confifts of a large glafs receiver filled with
the required fort of elaftic fluid, inverted,
and {wimming in water ; out of which the

X ' air
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air is refpired by means of a bent glafs tube,
which, paffing with its bent part through
the water, projects one aperture above the
water within the receiver, whilft its other
extremity is applied to the mouth of the
experunenter,

InsTEAD of the above-mentioned bent
tube, the receiver may have an aperture
at its upper end, to which a tube is adapt-
ed, air tight, in an horizontal dire¢tion. But
as this apparatus requires a large tub full
of water for the receiver to {wim in, which
renders it rather cumberfome, and not very
portable, therefore other contrivances have
been fubftituted to the receivers. The ma-
chine more in ufe for this purpofe, confifts
of an oil-filk bag, furnithed with a fhort
wooden tube or faucet, which, when the
bag is full of the required acrial fluid, is
applied to the mouth of the patient. Thofe
bags are filled with the proper aerial fluid
by means of a glafs receiver, which, befides
its large aperture, has a fmall aperture with
a ftopple at the oppofite end. The receiver

| being
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being filled with the required air, and n-
verted in water, the ftopple 1s removed from
its {fmall aperture, and the wooden tube of
the bag is applied quickly to ir; then by
prefiing the receivers down into the water
of the tub, the air will be forced into the
bag. But with the air-holders, which form
part of Mr. Watt’s apparatus, the operation
is rather eafier, for which, fee the defcrip-
tion of the faid apparatus. The principal
imperfection of thefe bags confifts in the
{mell of the oil-filk, which proves naufeous,
and almoft intolerable to delicate perfons ;
yet this fmell may, in fome meafure, be re-
moved ¥,

INsTEAD

* For this purpofe Mr. Watt gives the following
dire@ions :—* To free oiled filk from its difagreeable
“ fmell, cut it into pieces of the fize wanted for the
¢ bags, and provide a fmooth table fomewhat larger
“ than the picces of filk, and a flat board of the fame
“ fize as the table, Take charcoal frefh burnt in an
“ open fire, until it is free from {moke, extinguith it by
“ fhutting it up in 2 clean clofe vellel, and reduce it to
 powder,  Sift this powder over the table to the
“ thicknefs of a quarter of an inch, or mose, fpread a

“ plece
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nifhed with a wooden or glafs tube, like the
oil-filk bags, through which they may be
filled, &c.; fo that when the air of one
bladder is exhaufted, a fecond bladder may
be fubftituted, and fo on. Several bladders
might be eafily made to communicate with
each other, fo that through one tube or fau-
cet they might be filled all at once: four or
five large bladders thus joined together,
would contain about as much air as an ordi-
nary oil-filk bag, which is a quantity, in moft
cafes, fufficient for one application, and it
would laft about fix minutes. The bladders
have likewife an unpleafant {mell, which
may alfo, in great meafure, be removed *.

WHaETHER the glafs receiver, or the
oil-filk bags, or the bladders be ufed, the
patient muft always take care to keep his
noftrils accurately ftopped whilft he draws

# For this purpefe turn the bladder infide out, wath
it well with a weak folution of falt of tartar, then wath
it feveral times over with fair water, fo as to remove
every particle of alkali; Iaftly, wath it with fpirit of
wine.

the
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the faucet of the bag, and it contains a valve
which prevents the return of the air into
the bag; the other tube is applied to the
mouth of the patient, who has nothing
more to do than to hold his noftrils con-
ftantly ftopped, and to breathe in a natural
way as long as there is any air in the bag or
receiver ¥ ; it being ealy to underftand that
whenever he infpires, the air will pafs from
the bag into his lungs; but that at every
expiration, the air will be forced through
the lateral valve of the machine into the
ambient air.

OF the various forts of elaftic fluids, the
carbonic acid gas is the only one that has
been fuccefsfully applied to the ftomach or
inteftines, and for this purpole it may be
adminiftered two ways, wiz. either in the
aerial form in clyfters, or combined with
different fluids and given through the

* "There are feveral perfons who, with very little at-
tention, can breathe through the mouth only; when

this is the cafe, the keeping of the noftrils ftopped is fu-
perfluous. 7

H mouth,
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mouth. For the former of thofe purpofes
the gas mutt be firft introduced into a blad-
der by the method already defcribed. For
the latter, the gas is either haturally ¢on-
tained in liquors, as in newly fermented li-
quors, yeaft, certain ripe fruits, and mineral
waters; or is to be firft combined with the
required liquors, in which cafe witer is the
fluid which is more generally ufed. This
impregnation of watet and other liguors
with carbonic acid air, may be accomplifh-
ed by various methods; fuch as by pouring
the liquor backwards and forwards from
one veflel to another, over the furface of
vegetable fubftances that are in a ftrong
ftate of fermentation; or by filling a vefiel
partly with earbonic acid air, and partly
with the required liquor, and then fhaking
it for a minute or two, &c. But the belt
way of performing this impregnation, is by
means of a well-contrived machine; which
hasbeen long in ufe, and is generally known
under the name of Dr. Nooth’s glafs appa-
ratus, for making artificial mineral waters.
There is, however, a contrivance for im-

pregnating
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pregnating water with an incomparably
greater quantity of carbonic acid gas, than
that which can be accomplifhed in Dr.
Nooth’s apparatus. But this contrivance is
kept a fecret by the inventor, though the
water, {o highly impregnated by him; may
be had in London at a moderate price,

TuE application of faétitious airs to the
external parts of the body, may be per-
formed with the utmoft facility. The aper-
ture of a tube, which proceeds from the
vefle]l in which the gas is generated, may be
directed towards the part which is affetted ;
a bladder full of the required gas may be
gradually prefled, {o as to throw a ftream
of the gas upon it ; the part itfelf, as far as
it is practicable, may be introduced into a
veflel full of the required air; or; laftly, a
{mall glafs funnel, with a bladder faftened
to its {mall end, and filled with the required
elaftic fluid, may be applied over the part,
with the edge of its large aperture clofe to
the fkin, {o as to prevent the efcape of the

gas into the circumambient air.
H 2 THE
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Tue medical application of fatitious
airs, and the effe¢ts which have thereby
been produced, are as yet labouring under
all the viciffitudes of truth and exaggeration,
of accuracy and mifapplication, of {hort ex-
perience and uncertainty. The anxiety of
fome perfons, the ignorance of others, the
defire of fame, the love of intereft, and the
fear of dangerous innovations, have alter-
nately operated in favour and againft the
adminiftration of the elaftic fluids for the
alleviation of diforders incident to the hu-
man body. In the confliét of fuch oppofite
powers, it is difficult to {eparate truth from
exaggeration and error ; it is impoffible to
afcertain the precife limits of their ufe and
eflicacy. |

NoTwITHSTANDING thofe weighty ob-
jections, I have endeavoured to colledt, to
examine, and to methodize all the ufeful
information which I could procure rela-
tively to the fubject, in hopes that a com-
prehenfive view of it might promote the
ufe, and in great meafure prevent the

abufe,
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abufe, of a new clafs of remedies, which
have all the appearance of proving very ad-
vantageous to mankind.

In the ufe of oxygen air we have a fin-
gular ftimulus, which admits of its being
rendered more or lefs altive by dilution
with various proportions of common air.
In its pure, or nearly pure, ftate, it is a
powerful exciter of fufpended animation ;
and when diluted with a confiderable
quantity of common air, it is a gentle
ftimulus, which, by invigorating the various
parts of the animal body, by communica-
ting firmnefs to the folids, and energy to
the fluids, does frequently obliterate the
caufes of morbid habits. !

Tre ufe of azotic gas, and of the vari-
ous f{pecies of hydrogen gas, produces a
diminution of the irritability of the animal
fibre to any degree, and hence it becomes
ufeful in a variety of thofe diforders, which
depend on an increafed irritability, fuch as
inflammations, coughs, {pafims, &c.

gt In
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In the ufe of the carbonic acid gas' we
have a powerful antifeptic, and in certain
cafes a folvent of confiderable efficacy.

Tur ufe of pure oxygen air is confined
to the purpoie of exciting the dormant
powers of {ufpended animation, and it is,
therefore, to be adminiftered to children
born apparently dead, or overlaid ; to per-
fons fuffocated by drowning, by fteam of
charcoal, by foul air, &c. whenever the
circumftances of the cafe may indicate a

poflibility of recovery,

THosE cafes excepted, the refpiration of
pure, or nearly pure, oxygen air, is almoft
always attended with unfavourable fymp-
toms, fuch as a preternatural heat, efpeci-
ally about the region of the lungs; a
quickened and feverith pulfaticn ; inflam-
mation, &c. And thofe fymptoms come on
after a fhorter or longer ufe of the oxygen
air, according to the particular conftitution
of the experimenter, and the purity of the

gas.
But
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But when the oxygen is diluted with
much common air, vzz. in the proportion
of one to eight, and even as far as one to
twenty, it then is a fafe and very ufeful
remedy, whofe principal action confifts in
giving tone, elafticity, and confiftence to
the fluid as well as to the folid parts of the
body, and of courfe it promotes all the na-
tural confequences of thofe effefts, vrz. it
quickens languid circulation, it ftrengthens
the organs of digeftion, promotes fecrﬂtiunr’,
invigorates debilitated habits, and it affifts
nature in throwing off bad humours, and
other lurking caufes of difeafes.

It has been obferved, that fome indivi-
duals can bear a much greater proportion
of oxygen than others, which is analogous
to the various difpofitions for all other ap-
plications. Thus a certain quantity of any
remedy will a& powerfully on fome per-
fons, whilft it will not be even felt by
others. Thus alfo a certain quantity of food
produces ftrength and cheerfulnefs in fome
individuals, whilft it produces ficknefs and

H 4 indigeftion
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indigeftion in others. It therefore becomes
necefiary, in the application of this remedy,
to regulate the proportion of the two elaftic
fluids agreeably to the conftitution of the
patient, which may be eafily accomplithed
by means of a very few trials.

IN the diluted ftate, the oxygen air is ad-
miniftered by letting the patient breathe it
for five or ten minutes once or twice a day.
It might probably prove more efficacious, if
it were breathed in a more diluted ftate for
a longer time; but the preceding mode has

undoubtedly been attended with falutary
effe@s.

Howzever {light this application may
appear, however fmall the unufual quantity
of oxygen which is thus introduced may
be, the effets have been proved and con-
firmed by a variety of experiments and me-
dical cafes. But independent of the expe-
rimental proof, the improbability of the
effect will difappear if it be confidered, that
the lungs of moft perfons, and efpecially of
thofe who labour under certain difeafes,

4 s are

v
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are almoft immediately relieved or affe&ted
by the tranfition from the air of one place
to that of another; as by their going out
of town, or even out of the houfe; and
yet, as has been already obferved, the dif-
ference between the air of a town and the
air of the country, or of that of a houfe
and of the external air, is fo very trifling
as hardly ever to be diftinguithed by the eu-
diometer. Extremely minute, and almoft in-
conceivably {mall, quantities of matter can
alt with wonderful eflicacy, when they are
introduced into the circulation of the blood.
The inoculation of the fmall-pox, and the
experiments with poifons, furnith fufii-
cient confirmation of this obfervation.

By breathing a mixture of common and
oxygen air, even when the latter does not
exceed one-eighth part of the former, for
about ten or fifteen minutes, the pulfe is
generally quickened of a few firokes, bat it
1s almoft always made ftronger. The lungs,
during the operation, are feldom fenfibly
affeCted ; but on leaving off the mixed airs,

and
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and returning to the atmofpherical air, a
degree of tightnefs is frequently felt on the
cheft, which, however, gradually goes off
and vanifhes after a few minutes time.

WHER debilitated habits breathe the di-
luted oxygen air for about a quarter of an
hour once or twice a day, the improvement
of their health is hardly ever confpicuous
in lefs time than a week or a fortnight;
but after that period, they will find their
ftrength, their appetite, their digeftion,
their circulation, and other fun&ions, fen-
fibly improved ; and this improvement goes
on progreflively to a greater or lefs cegree,
according as age, local indifpofitions, times
of the year, and other circumftances may
allow.

THE mixtures of common air with azo-
tic gas, or of common air and any fpecies
of hydrogen gas, are commonly denomi-~
nated reduced atmofpberes ; for, in faé, they
contain a f{maller quantity of refpirable

fluid, than is contained in an equal quantity
of
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of common air. The principal effect of
thofe reduced atmofpheres, is to diminith
the irritability of the parts {ublervient to
refpiration, and indeed of the whole body ;
for which reafon they are fuccefsfully ad-
miniftered in inflammations of the lungs,
in {pafimodic coughs, and in all the difor-
ders that are nearly allied to thofe.

Mucu caution muft be ufed in the ad-
miniftration of thofe reduced atmofpheres,
as fome of them are productive of alarming
fymptoms. The mixture of azotic and
common air, in which the former fhould
never be more than a quarter of the latter,
is the leaft dangerous, and at the fame
time the leaft efficacious. The fame thing
may be faid of the mixture of common air
with the mild fort of hydrogen gas, viz.
that which is produced from iron and di-
luted vitriolic acid, or by pafling the fteam
of water over red hot iron, excepting that
it is rather more efficacious than the pre-
ceding. But the hydrocarbonate is much
more powerful and more dangerous than

any
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reduced atmofpheres proves very trouble-
fome, it may be interrupted for a few
minutes.

ITs great power in checking irritability
and fenfibility, feems to render the diluted
hydrocarbonate applicable to {fome difor-
ders that have hitherto eluded all medical
application; and as one of the moft likely
to be relieved by this treatment, I fhall
mention the hydrophobia, or madnefs which
is occafioned by the bite of mad dogs, or
other mad animals *,

A rEDUCED atmofphere, capable of di-
minithing in fome degree the irritation of
the lungs in inflammations, coughs, and

¢ 1 have been told, and have read, though I cannot
at prefent recolle¢t where, that the ufe of opium, and
likewife that the fufpenfion of animation for a time by
acéidental drowning, have aGually cured the hydropho-
bia in two or three cafes, Ifthis be true, the probabi-
lity of the hydrocarbonate proving beneficial, is thereby
much increafed.

certain
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certain {pecies of afthma, has been expedi-
tioufly formed by mixing the vapour of
vitriolic ether with common air. For this
purpofe the patient needs only hold a {mall
phial of ether open near his mouth, for
about an hour at a time or longer, by
which means the vapour of the ether mixes
with the air that enters the lungs in the
ufual courfe of refpiration, and converts it
into an inflammable, or rather an explofive,
aerial fluid *. For this purpofe it has been
found ufeful to mix fome powdered leaves
of hemloc (cicuta) with the ether. The
cther (wiz. about a quarter of an ounce of
it) may alfo be put in a common tea-pot, and
the mouth may be applied to the fpout of
it, fo as to draw the air through it, and
through the vapour of the ether.

THuE carbonic acid gas hds been longer
in ufe as a medicine than any other faéti-

* If three or four drops of ether be thook in a phial
full of common air, and if afterwards the aperture of the
phial be prefented to the flame of a candle, the air in it
will explode like a mixture of common air and hydrogen

gas.
t1ous
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tious aerial fluid. Much has been done,
and much has been written, relatively to it.
But the ufeful refult of thofe experiments
and inveftigations will be found condenfed

in the following few paragraphs.

In putrid fevers the free ufe of carbonic
acid gas has been of confiderable ufe, when-
ever the urgency of the cafe has not been
very great, vzz. when time was allowed for
the gas to operate upon the morbid matter;
and when the diftention of the bowels was
not fo great as to prevent the free ufe of
the gas,

In the fcurvy this gas has been of con-
fiderable ufe in the beginning of the dif-
order, rather more than in an advanced
ftate of it. But the ufe of vegetables, of
{ugar, and of other fubftances that contain
it in great abundance, are acknowledged to
be ufeful in all ftates of that diforder. Ex-
perience likewife inform us, that in the ufe of
carbonic acid gas we are not to expelt an

unlimited antifeptic, nor a perfect folvent of
the
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the ftone in the urinary bladder ; yet its ufe
in putrid cafes, and in fome difeafes of the
Eladder or kidnies, is attended with confi-
derable benefit.

Tue external application of carbonic
acid gas to fores and ulcers of every fort, is
unqueftionably very ufeful.

ArTER a careful confideration of the pre-
ceding general and comprehenfive profpeét
of the medicinal ufe and efficacy of the
aerial fluids, we may eafily regulate the
meafure of our hopes by the ftandard of
reafon and experience. The idea of finding
in them a remedy, capable of curing con-
fumptions in all their ftages, muft be laid
afide ; and the hope of healing all forts of
internal ulcers will naturally vanith., The
ufe of reduced atmofpheres does undoubt-
edly diminifh the irritability of the fibre,
and a diminution of irritability favours the
healing of certain ulcers, but by no means
of them all ; nay, in fome cafes it will even
produce the contrary effe@t. The ufe of

oxygen
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bxygen air has been found advantageous in
many of thofe diforders that are called ner-
vous, and it has undoubtedly ftrengthened
and invigorated feveral debilitated or ema-
ciated habits ; but it would be abfurd to
expedt that it thould prove beneficial n all
cafes of emaciation and debility, fince thofe
vifible effects are often produced by caufes
that may be rather fomented than checked
by the ufe of oxygen air.

In moft of the diforders incident to the
human body, the various concurring cir-
cumftances are far from being known to
their full extent ; hence theory may fuggeft,
but experience muft prove the ufe of cer-
tain practices. Improvements and difco-
veries may be generally urged and ex-
pected ; but where theory and experience
are filent, we have no warrantable guide to
afiift us in the inveftigation of new pro=-
perties and new applications.
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Ar1 that the practitioner may expect to
derive from the prefent chapter is; a guide
or indication for the commencement of the
application, a general view of the principal
. effe@s that are produced by the particular
adminiftrations, and a warning againit muf=
takes. But with refpect to the continua=
tion, or fufpenfion, or alteration, of the
treatment, he can only be inftructed by a
careful obfervation of the phanomena which
take place in the courfe of the applica-
tion.

I suarL forbear mentioning other me-
dicines that may be proper to be admini-
ftered at the fame time with the gafles, as
thefe muit be left to the judgment of pro-
feflional gentlemen. But I would ftrongly
recommend to adminifter them as {paringly
as the nature of the cafe can poflibly admit
of ; being perfuaded, that the good effects
of the aerial fluids is frequently counter=
acted by the action of other medicines.

N. B. The difeafes in the following
pages are arranged in alphabetical order.

I 2 LAnimation
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life appear before that time *. But as foon
as- any natural or {pontaneous movements
are perceived, the preffing of the region of
the lungs may be difcontinued, and the
bladder, &c. muft be removed ; for in that
ftate a free ventilation of the ambient air
will be found fufficient to reftore life.

THais treatment fhould be accompanied
with the communication of a gentle warmth,
and perhaps with friction to the hands and
feet, But care muft be taken to do what is
juft neceflary, and not too much ; for in the
attempts to reftore animation, the ftimuli
and other applications are frequently carried
fo far, as to deftroy that laft {park of life,
which they were intended to revive.

In cafes of children born apparently
dead, or ftrangled in laborious parturition,
&c. the ufe of oxygen air cannot be too
forcibly recommended. The application is
ealy and highly promifing. Independent of

¢ Several bladders full of oxygen air fhould be kept
in readinefs, for a fingle bladder will be foon exhaufted.

Pg the
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In thofe cafes the patient may be di-
rected to breathe daily fixteen quarts of
common air, with four quarts of hydrogen,
obtained from iron and diluted vitriolic
acid, or, which is better, from the vapour
of water and red-hot iron. But fhould this
mixture of elaftic fluids prove ineffectual in
a day or two, then a mixture of one pint of
hydrocarbonate and thirty pints of common
air, may be ufed inftead of it; and the
ftrength of this mixture may be increafed
according to circumftances. If in breath-
ing the diluted hydrocarbonate, giddinefs
fhould come on, the patient muft be
defired to intermit the operation ; refting,
that is breathing the ambient air, for a
few minutes, and then to refume the in-
halation of the diluted hydrocarbonate.
Thus the operation may be intermitted
three or four times.

Tue breathing of the vapour of ether,
after the manner defcribed in the preceding
chapter, has been found to afford confidera-
ble alleviation of the pain and opprefiion in
thofe cafes.

I 4 In
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TuE elaftic fluids have been repeatedly
applied to cafes of this fort, and fuch ap-
plications have been attended with confi-
derable advantage. 1 do not find any au-
thentic account of a cancer having been
completely cured by the ufe of faititious
airs.  But certain it is, that in a variety of
cafes the pain has been confiderably dimi-
nithed, the feetor as well as the bad afpect
of the ulcer, have been almoft entirely re-
moved, and the whole habit of body has
been confiderably improved, fo that the pa-
tients have thereby been enabled to have
comfortable nights, more cheerful counte-
nances, &c,

Tuose good effeCs have been produced
by the external application of carbonic acid
gas to the ulcer, and the inhalation of di-
luted oxygen air. Both thofe elaftic fluids
muft be adminiftered daily for weeks, or as
long as the indications of the cafe may
afford a hope of melioration. The manner
of applying the carbonic acid gas has been

already
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manner already defcribed, will anfwer nearly
as well as the above-mentioned mixture of
elaftic fluids, and it has the advantage of
being a much eafier application, fince it re-
quires no particular apparatus *.

Chlorofis.

THE adminiftration of diluted oxygen
air has proved beneficial in difeafes of this
kind, perhaps more often than in any other
diforder, as is proved beyond a doubt by
feveral authentic cafes. The palenefs, the
debility, the palpitation, the fever, the de-
praved appetite, and the other bad fymp-
toms which accompany this diforder, ge-
nerally begin to diminith in about four or
five days, and a complete cure is often ac-
complifhed in about fix weeks time.

Tue daily inhalation of one quart of oxy-
gen, and ten or twelve quarts of common,
air, may fuffice for the beginning. But it

* See chap. VL p. 110,
is
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IT has been faid on one fide, that the
fa&itious airs have the power of arrefting
the progrefsof con{fumption,and often of ac=
complifhing a perfect cure; but on the other
hand it has been afferted, that they have
never afforded any permanent benefit, and
that they have often produced manifeft harm.
It appears, however, from a difinterefted
examination of the cafes, and from the tefti-
mony of patients as well as of practitioners,
that both thofe affertions imply a confider-
able degree of exaggeration. 'The refult of
this examination will be found condenfed in
the following paragraphs.

Tue diluted hydrocarbonate is the only
one, or at leaft the principal aerial fluid
that has been fuccefsfully adminiftered in
cafes of phthifis; and it has generally afa
forded a fenfible and almoft immediate re-
lief, by abating the hectic fever, by dimi-
nithing fenfibility, by promoting fleep, and
by reducing the quantity of expc&oration.

Bur the ufe of hydrocarbonate is always
attended with a diminution of ftrength.
Hence,
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though from thofe few fuccefsful cafes no
great expectations can be derived, yet in a
difeafe where noremedy has ever beenfound
ctficacious, furely it is not improper to try

an application which at leaft affords a ray
of hope.

THE quantity of diluted hydrocarbonate,
which may be adminiftered daily, is various,
according to the conftitution of the patient.
It is proper, however, to begin by admi-
nittering one pint of hydrocarbonate with
between twenty and thirty pints of common
air; and the quantity of the former may,
in procefs of time, be increafed conformably
to the effects. In breathing this quantity
of elaftic fluid, it will be proper to let the
patient reft four or five times, or in fhort
whenever any giddinefs happens to come
on; for this giddine(s or vertigo generally
goes off in two or'three minutes, after which
the patient may again apply his mouth to
the bag or veffel which contains the diluted
hydrocarbonate.

It
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THouGH the ufe of reduced atmofpheres
be more promifing in cafes of incipient
phthifis, yet that application fhould not be
neglected in any flate of the diforder ; fince
the claftic fluids are the only remedies which
can be applied immediately to the part af-
fected.

Or the various fpecies of phthifis pulmo-
naris, two only, wiz. the chlorotic and the
_ lyphilitic, feem to require a different treat-
ment, and I find a few cafes in which fy-
philitic ulcers in the lungs are faid to have
been cured by the ufe of diluted oxygen,
which was breathed once a day; but this
treatment was accompanied with mercurial
and other medicines; which, however, when
adminiftered by themfelves, had produced
no good effect.

Tue inhalation of carbonic acid gas is
faid to have proved beneficial in hectic dif-
orders, but I do not know how far this prac-
tice may be fafe or ufeful, as I do not find
any very particular information concern-
ing it.

K Coughs.,
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Coughs.

OF the various {pecies of cough, thofe
which originate from catarth and from
phthifis have been already mentioned under
+hofe articles, to which the reader is re-
ferred. But with refpect to the application
of factitious airs to other fpecies of cough,
i do not find much authentic information,
and of courfe muft leave it for future in-
veftigation.

Debility.

AN univerfal debility is not unfrequently
met with amongft perfons of all ages, and
efpecially among women. It is {fometimes
the unconquerable effect of former diforders
that are {ubdued, or of lurking and invifible
caufes. Whatever its origin may be, the
{ymptoms it produces are numerous and
often of the utmoft confequence. It pro-
duces palenefs, emaciation, difficulty of
breathing, palpitation, indigeftion, lofs of
{leep, frequent cough, fiellings of the ex-

tremities,
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tremities, weaknefs of fight, lofs of voice,
fupprefiion of the ufual evacuations, &c.
Thofe fymptoms, of which a greater or lefs
number is to be obferved in the fame indi-
vidual, are, at firit, the confequence of the
debility, but they foon become the fo-
menters of that very languor, and confe-
quently of each other.

WaEnN the difeafe, which produces the
languor, is prefent and known, I need hardly
mention that the removal of that caufe
fhould be the firft object of the praétitioner.
But when that is not the cafe, diluted oxy-
gen air may be adminiftered with great
hopes of fuccefs; for fuch treatment has
been found beneficial in a great many cafes
of this fort, and wonderful cures have been
performed where no other remedy was
found efficacious. The improvement is
perceived fooner or later, according to the
nature of the cafes; but, generally {peaking,
it becomes manifeft in about a fortnight or
three weeks time. It operates by ftrengthen-
ing and improving the whole habit, The

K 2 pulfe
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I po not find that the leaving oft of this
application has ever been productive of any
harm, but at all events it may be not im-
proper to relinquifh it by degrees, viz. by
diminithing the quantity of oxygen, and in-
termitting the application by the interval of
a day or two,

Digeftion impaired, or Dyfpepjia.

WE have not a clear account of the
various {pecies of dyfpepfia to which the
acrial fluids have been applied, nor indeed
have they been tried in a great variety of
cafes. But upon the whole it appears, that
when debility is the caufe, and efpecially
when it is accompanied with what is called
a nervous head-ach, the inhalation of di-
luted oxygen air has been of fingular ufe,
and the diforder has been frequently re-
moved in a fhort time.

Ir the impaired digeftion be accompa-
nied with other fymptoms of debility be-
fides the head-ach, the adminiftration of

K 3 oxygen
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oxygen may be regulated agreeably to what
has been mentioned in the preceding ar-
ticle, otherwife a greater proportion of it
may be adminiftered, as about four or five,
or fix pints of it, with between twenty and
thirty of common air. In cafes of this fort,
the good effects of the oxygen may be per-
ceived in the courfe of a few days.

THis treatment has proved peculiarly
beneficial to fuch perfons as have con-
tracted a weaknefs of digeftion, from having
been confined in the foul air of workfhops,
counting-houfes, &c.

I rinD, likewife, the cafe of a man who
had been afflicted for upwards of five years
with heart-burn, flatulence, lownefs of {pi-
rits, and coldnefs of the extremities, which
{eemed to indicate a bad digeftion, and who
was perfectly cured by the inhalation of di-
luted oxygen, and by drinking water im-

pregnated with carbonic acid gas, together
with fome fait of fteel.

Dropfy.
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Dropfy.

IN a variety of dropfical cafes the inha-
lation of diluted oxygen air has been at-
tended with fuccefe, and this fuccels has
{everal times amounted to a complete cure.
This treatment feems to be more efficacious
in an incipient droply, and when the dif-
order is confined to the extremities, than
in other ftates of it. Yet I find a re-
markable cafe of hydrothorax which was
effectually cured, though a fimilar one was
not attended with the fame effect; and like-
wife a cafe of water in the head of a boy of
thirteen years, which is faid to have been
partially removed by the inhalation of di-
luted oxygen air.

ONE quart of oxygen, and about fifteen
of common air, per day, may be fufhicient
for the beginning ; but the proportion of
oxygen muft be increafed in the courfe of
three or four days (provided no bad effelts
enfue) to two quarts ; and foon after it will

K 4 be
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Two or three pints of oxygen, with
about ten times that quantity of common
air, per day, 1s fuflicient for the beginning ;
but in cafes of this fort, the proportion of
oxygen thould not be much increafed.

I neep hardly add, that in fuch cafes it
is proper to continue the ufual dreflings of
the parts affected, the means of keeping the
body gently open, &c.

Fevers.

I po not know whether the factitious
airs have been tried with fuccefs in other
forts of fever, befides the putrid and the
hectic. With refpeét to the latter, the
reader may confult what has already been
faid under the articles of ¢blorofis and con-
Jumption. But in putrid fevers the carbonic
acid gas is generally allowed to be an ufeful
remedy ; yet the ufe of it has not proved
fo generally beneficial as it was at firft be-
lieved.

THIs
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Tu:s gas is applied internally, not to the
lungs but to the ftomach and inteftines, in
three different manners, wiz. by way of
clyfters, either in the aerial form or in com-
bination with water; by way of drink when
combined with water ; and, laftly, by giving
through the mouth fuch fubftances as con-
tain carbonic acid gas in abundance, that is
liquors in a ftate of fermentation, certain
fruits, &c.

Waen a large quantity of it 1s given
either in the aerial form or in combination
with water, the abdomen is frequently dif-
tended by it; for though this gas is pretty
eafily imbibed by animal fluids, the fluids
which it ufually meets with in the ftomach,
&c. are feldom capable of abforbing more
than a moderate quantity of it. IHowever,
the diftention of the abdomen is not fo very
detrimental, but it may be fupported to 2
certain degree.

WuaT feems to render the carbonic acid
gas not {o efficacious in cafes of putrid
fevers,
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fevers, as from its ufual properties one'
might be led to expelt, is the difficulty of
its infinuation into the vafcular {yftem of
the whole body. The laéeals imbibe it in
{mall quantity, and the difficulty becomes
greater in certain ftates of the diforder;
whenever, therefore, the difeafe 1s not in a
very alarming ftate, v7z. fo as to give time
for the infinuation of the carbonic acid gas
into the fluids of the body, then more
benefit is to be expected from it. There
are, however, fome cafes in record, where
the free ufe of carbonic acid gas proved
efficacious in the worft ftate of putrid dif-
eafes ; and I do not find that it was ever
attended with noxious effects.

Or the various fubftances which are ad-
miniftered in putrid difeafes, on account of
the carbonic acid gas which they contain,
the following are the principal ones, wzz.
effervefcing alkaline and acid mixtures, con-
fiting of a folution of falt of tartar, to
which lemon juice, or diluted vitriolic acid,
or diluted nitrous acid, 1s added the mo-

3 ment
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of execution) to introduce, in certain cafes,
the whole body of the patient, the mouth
excepted, into a vefiel full of carbonic acid
gas; for as this gas is abforbed by the
pores of the fkin, a greater quantity of it
might thereby be imbibed.

Head-Ach.

THE various origin of this diforder,
and the fmall number of cafes that are cir-
cumftantially related, prevent our forming
a comprehentive idea of the ufe of factitious
airs in cafes of this fort. The inhalation of
diluted oxygen air, has fometimes been of
ufe in what is commonly called nervous
head-ach; and it appears that in fuch caies,
a very great proportion of oxygen air has
been adminiftered, even as much as five or
fix gallons per day. I would not, how-
ever, recommend fo free a ufe of it.

In head-achs that arife from a weak di-
geftion, the inhalation of diluted oxygen air
is an ufeful remedy. See the article Digeffion.

Heaemoptyfis,
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Paralyfis.

I FIND a few cafes of that {pecies of
paralyfis which is occafioned by prepara-
rations of lead, the colica pictonum, where
the inhalation of diluted oxygen air proved
beneficial. Three or four pints of it, with
about thirty pints of common air, is a dofe
fufficient for each day.

Scurvy.

THE ufe of carbonic acid gas has long
been confidered as a powerful remedy in
- {corbutic diforders; and certain it is, that
when the diforder is not too far advanced,
a perfe cure may be generally expected
from it ; and even in cafes of the worft fort,
the free ufe of this gas has frequently ac-
complifhed a perfe& recovery.

Arv the various ways of adminiftering
this gas, which have been mentioned for
the cure of putrid fevers (See the article

Fevers)
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and urinary paffage. But by the addition
of a fixed alkali, the remedy has of late been
rendered much more efficacious in cafes of
the above-mentioned fort, and even when 2
large ftone has actually exifted in the blad-
der. I do not know how far this acidulous
Joda awater, as it is commonly called, may
operate by way of a folvent of a large ftone;
but certain it is, that even in thofe cafes it
affords confiderable relief, and it {eems ef-
fectually to prevent the farther accumula-~
tion of the {tony matter, by diffolving the
mucus as well as the fimall ftony concre-
tions, and wafthing them off from the kid-
nies, ureters, bladder, &c. It is, therefore,
given in all complaints that originate from
a thickening of, or depofition of grofs matter
by, the urine in the above-mentioned parts,
fuch as ftrangury, pain in voiding the urine,
ulceration of the parts, &c:

For this purpofe one ounce of foda is
diffolved in four or five pints of rain, or of
boiled foft, water; and the folution is then
impregnated, as much as poffible, with

if carbonic
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fect cure is faid to have been accomplithed
by the daily inhalation of diluted oxygen
air. As thofe fwellings owe their origin
in great meafure to weaknefs of body, it is
likely that the ufe of oxygen, which 1nvi-
gorates the animal fibre, may prove an ufe-
ful remedy.

Tur like treatment is faid to have been
found fometimes ufeful in {crophulous tu-
Mours.

Ulcers.

THE fa&itious airs have been fre-=
quently adminiftered in cafes of ulcers on
different parts of the body, and efpecially on
the legs; but the indifcriminate and inju-
dicious application, which feems evident in
many cafes, has been productive of equivo-
cal effe@s. However, a careful examina-
tion of the particular circumitances fhews,
in agreement with the theery, that when
the ulcers originate from a poor ftate of

the blood, and a debilitated habit, the daily
L. 2 inhalation
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an alleviation of pain, as well as of the foe-
tor, and a better difcharge.

£ A Bl EER s VILLL

Medical Cafes in which Aerial Fluids were
admintflered.

COLLECTION of medical cafes, in
which the factitious airs have been
adminiftered with great fuccefs, forms the
content of the prefent chapter. Thofe
cafes have been either extratted from other
publications, or they have been communi-
.cated by intelligent friends ; and they have
been felected out of a great number, merely
for the purpofe of thewing the practical me-
thods of adminiftering the artificial elaftic
fluids. Such cafes, therefore, bave been
preferred, as by the variety of circumftances
feemed more likely to maniftft the modes
pf applying, proportioning, varying, and
' L 3 {fufpending
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fevere weather of January, 1797, being
much expofed to thecold in theexercife of his
duty, had gota violent cough, which caufed
the ruptuﬂ: of a confiderable blood vefiel
in his lungs, and this was foon followed by
the fymptoms of a rapid confumption. On
the 25th of January he firft applied to me,
when I ordered him an infufion of rofes,
acidulated with vitriolic acid, and {mall
dofes of ipecacuanha, to {top the heemoptoe;
and for the cough and heétic fever I recom-
mended him to breathe, feveral times in the
courfe of the day, the vapour of vitriolic
ether, in which the powdered leaves of
cicuta were infufed, after the manner re-
commended by Dr. Pearfon, of Birming-
ham. The bencfit which he received from
this application was really remarkable, for
after not more than four or five days, al-
moft 21l the bad fymptoms were wonder-
fully diminithed ; yet, finding that he got
hardly any fleep at night, and that he
had been a bad fleeper for above a year,
I made him inhale about a quart of hydro-
_carbonate gas, diluted with about fourteen
L 4 quarts
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with fo fmall a pulfe that bleeding did not
appear advifeable. I therefore directed him
to breathe the hydrocarbonate gas, diluted
nearly in the proportion mentioned in the
preceding cafe, which he did every night,
and occafionally whenever the pain return-
ed. The efec of the modified air was im-
mediate, and very remarkable, for not only
the pain was removed, but he ufed to fay
that the hydrocarbonate had deprived him
of his body, and had left him only his
head ; fuch was the diminution of irrita=
bility which this gas is capable of pro-
ducing. |

Tue diforder vanifhed in a very fhort
time : for in feven days from the com-
‘mencement of the application, bis health
was perfectly reftored.

Tuis cafe (hews that in inflammations of
the lungs, when the pulfe is weak, which
is fometimes the cafe, the reduced atmo-
fpheres are, perhaps, the only application
practicable.

' CASE
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and atmofpheric air, in the proportion of
I to 19.—15th, No fenfible effects from
the ufe of the hydrocarbonate ; the firength
of the mixture was therefore increafed in
the proportion of two to 18.—16th, No
vertigo, nor any other fenfible effect, pro-
duced by the ufe of the modified air. The
proportion fhill farther increafed to 4 to
18.—17th, Confiderable vertigo produced
by yefterday’s defe, which returned at in-
tervals, attended by head-ach during the
day. Breathing much relieved, even during
the act of inhaling the modified air, and has
fince continued tolerably eafy. Slept bet-
ter laft night than he has been accuftomed
to do for fome months,— 22d, Hydrocar-
bonate continues to produce confiderable
giddinefs ; breathing, except fome (hort in-
tervals of flight return, continues much
eafier. Cough lefs frequent, expeftora-
tion much diminifhed. Continues to enjoy
comfortable fleep.—27th, Had a confider-
able return of difficulty of breathing on the
afternoon of the 2s5th, which, however,
abated {o much before his ufual bed-time,

6 as
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ufual ; and this morning finds himfelf much
better.—2oth, Breathing continues eafter ;
cough much lefs frequent, and quantity of
expectoration diminifhed. Has flept for
fome nights paft comfortably; pulfe 86.
Modified air continues to produce confi-
derable vertigo.—2gth, Continues uniformly
to recover; his cough is very trifling, and
he expettorates better ; his ftrength is fo
“much improved, that he can ufe confider-
able exercife without inconvenience. Sleeps
uniformly well.—He returns to his work
to-morrow, but for the prefent is to work
within doors. He is of opinion that he is
in every refpect equal to the undertaking.

Case IV.

Related by the fame.

J.'T. =t. 40. has for two years paft been
affe@ed, during the winter and {pring
months, with cough and expectoration, and
at times with pains in his breaft, accom-
panied with flight dyfpneea. Thefe fymp-

toms,
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nineteen of atmofpheric air. This guantity
he ufed in about twenty minutes, breathing
it for twenty feconds together, and then
refting for one, two, or three minutes, ac-
cording to the degrec of vertigo produced.
—28th, The vertigo produced by yefterday’s
inhalation was very fevere, and returned at
intervals during the evening. IHe has paffed
a much better night than ufual, and fays
that the dyfpncea and fenfe of ftriture on
the thorax are much relieved. The quantity
of hydrocarbonate diminithed to one quart,
diluted as above.—3oth, Cough much re-
lieved, fenfe of ftriGture gone, dyfpncea lefs
troublefome on motion, has had better
nights, and his perfpirations are lefs pro-
fufe; pulfe 106, appetite rather better.—
December 7th, Cough evidently better, ex-
peétoration confiderably diminifhed, pulfe
95, body for fome days pat regular; breath-
ing fo much improved that he can with
eafe walk up ftairs to his chamber and un-
drefs himfelf, without return of difpncea,
which he could not before accomplith with-

out the greateft difficulty; fleeps better than
he






FacTiTious AIRs. 161

torated matter much the fame as reported
on the 27th ult.; in other refpets the
fame.—February 1ft, On account of the
unufual feverity of the weather, no advance
has been made fince laft report. Cough
more variable, and at times attended with
{ome degree of difpneea, expettorated matter
increafed, he does not, however, emaciate.
—1i2th, Cough much abated, quantity of
expectoration reduced to, one-fifth of its
former quantity, his flrength is fo much
recruited that it is with difficulty I can re-
{train him from returning to his occupation.
In every refpet he is much better.—March
11t, continues to gain ftrength, cough le(s
frequent, and expectoration ftill diminithing
in quantity, appetite good, fleeps well.  As
I could not prevail with him to remain
longer at home, I advifed him, before he
returned to his ufual occupation; to walk
out a little daily.

He complied with my advice, and conr-
tinved to gain ground till the gth of that

month, when in the evening he was feized
M with
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with the ufual fymptoms of the influenza,
an epidemic catarrhal infection, which at
that time prevailed much in this place. The
febrile {ymptoms ran high, and were at-
tended by frequent cough and confiderable
pain on his fide; he complained alfo of
fevere head-ach, and unufual langour; he
was thirfty ; his tongue was white, and his
pulfe 1 10.—March 15th, febrile fymptoms
continue ; cough frequent, but now at=-
tended with increafed expectoration; pain
of his fide lefs fevere ; confiderable difpncea
on the flighteft motion; pulfe 115, finall
and weak. Until this attack he inhaled
twice daily a gallon of hydrocarbonate, di-
luted with four times the quantity of atmo-
{pheric air, but, as his ftrength wafted, it
was found neceffary to leflen the quantity to
one quart diluted as above.—March zoth,
pain of his fide fomething eafier, but his
cough is increafed in frequency, and his ex-
pectoration more copious. Reftlefs nights;
no appetite ; ftrength {fo much impaired
that, for the laft four days, he has not been
able to inhale the modified air ; pulfe 120.

I directed
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I directed a warm ftimulating plaifter to be
applied to his fide, and five drops of tinctura
opii to be given every four hours.—March
28th, pain of his fide gone, but his other
fymptoms continue; bowels regular; has
had better nights, burt his fleep has been at=
tended with profufe perfpirations ; the tinc-
tura opii was omitted, and he was di-
rected to take at nearly the {fame intervals a=
fmall glafs full of port wine.—April 15th,
complaints continue without material altera-
tion. From this date he re-commenced the
ufe of the hydrocarbonate, beginning with
it of the ftrength of one pint to fixteen
quarts of common air.—April 25th, at firft
the modified air occafioned confiderable ver-
tigo, but he foon became fo much habitu-
ated to its operaticn that the quantity was
increafed to one, and afterwards to two,
quarts. His perfpirations have abated, his
cough has been lefs urgent, the quantity of
‘his expectoration has diminifhed, and the
difpneea, with which he has for fome time
paft been troubled cn the flighteft motion,
1e greatly alleviated.

M2 MAarcH
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MARcH 3, Since the laft report he has ex-
perienced confiderable amendment, pulfe
98. The quantity of hydrocarbonate was
further increafed to a gallon, diluted with
four times that quantity of atmof{pheric air.
May 1¢th, he has continued to recover fo
much in every refpect, that yefterday he
#was able to walk fourteen miles into the
country.

From this time I did not fee him till
the middle of June, when he returned to
this place with an intention to follow his
ufual occupation. He was in every particu-
lar fo much better, that he feemed to have
recovered his health completely. 1 advifed
him, however, to the contrary, to which he
confented, and he has fince been occupied in
hay-making, and more lately in reaping. I
faw him a few days ago; he cannot be faid
either to cough or expeétorate, except in
the morning, and then in the moit trifling
degree, and his ftrength is fo completely
reftored, that he has been earning wages

equal to thofe of the ftouteft of his fellow-
labourers;
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labourers, with both eafe to himfelf and
fatisfaction to his employer.

Case V.
Related by Dr. W. Pearfon.

ELIZABETH VYSE, aged 27, having
been feized at the end of autumn with
cough, fever, and fpitting of blood, applied
at the hofpital for relief, and came under
my care laft O&ober. She informed me
fhe had been fubject to a cough for three
winters. She had a quick and {iall pulfe,
fluthed cheeks, dyf{pneea, pain on the fide,
conftant cough attended with copious ex-
pectoration, and night-{weats. She was
very feeble and much emaciated. The he-
moptoe was foon removed by the medicines
commonly prefcribed in fuch cafes ; but the
fymptoms continued. I therefore ordered
her, on the 12th of November, to breathe
the vapour of vitriolic @ther, impregnated
with extra& of cicuta two or three times a
day. On the 19th, when I faw her again,
fhe informed me that fhe had obtained great

M 3 relief
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with a violent pain of the fide. This fever
was followed by a dry tickling cough, a
{enfe of tightnefs in breathing, much lan- -
guor, and a great degree of reftleflnefs and
anxiety. His bowels felt full, tenfe, and
uneafy ; his pulfe intermitted ; and he com-
plained that his urine, though nearly in the
ufual quantity, did not flow freely, and that
he had always the fenfation of not having
evacuated the whole. Blifters, bolufles of
triturated mercury, and a decoction firft of
Peruvian, and afterwards of Anguftra, bark
were prefcribed. He was relieved by thefe
medicines, but he neither recovered his
ftrength nor his fpirits. In this fituation
nearly he paffed the remainder of the year
in the country; in the fpring of 1794 he
came to Birmingham again, with all the
fymptoms of his diforder increafed, particu-
larly the oppreflion in breathing. He could
neither lie down in bed with comfort, nor
afcend the fmalleft aclivity without the
greate(t uncafinefs. His urine was dimi-
nithed in quantity, and voided with diffi-
culty. A decoltion of Seneka root, and
M 4 {mall
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little was difturbed and unrefrething, for he
frequently ftarted from his {leep under an
imprefiion of inftant {uffocation.

Having feen an account of the happy
relief Sir William Chambers had expe-
rienced from oxygen in a fimilar fituation,
I wrote to my patient, and advifed the
adoption of the pneumatic plan. 1 did this,
I confefs, in the prefent inftance, with little
hope of advantage ; but as the moft power-
ful medicines had produced no falutary ef-
fec, I felt it my duty to him, as well as to
the caufe of humanity, to urge this com-
pliance. I procured him a reading of the
cafe, and the fimilarity of the circumftarces
was fo ftriking, that he agreed to place
himfelf immediately under my care.

He arrived here on the 12th of Auguft,
and began to infpire the factitious air on the
13th. I direGted one quart of oxygen
mixed with nineteen of atmofpheric air, to
be inhaled every day; but as the {ymptoms
were become extremely urgent, I thought

4 it
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fore. In four weeks from his beginning to
infpire the vital air, not a veftige of the
diforder remained, except weaknefs; he
could lay his head as low in bed as when in
perfec health, and fleep the whole night;
no fwelling of the legs remained ; no diffi-
culty of breathing upon ordinary exertion ;
and every function was performed with re-
gularity and eafe. He then went home
provided with a pneumatic apparatus, and
directions how to ufe it, and laid afide the
ufe of all medicines except a laxative pill
occafionally., He pafled through this town
yefterday in perfect health. His ftrength,
agility, and vivacity, are greater than in
moft men of his age (60).

Case VIL

Related by Dr. Alderfon.—Hull, Fune 5tb,
1795-

MISS ——, aged 16, had all the {fymp-
toms of approaching phthifis, cold tremors
about twelve o’clock ; fever, heat, and fluth-

n T
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Case VIIL

Related by Mr. Barr—Birmingham, 14th
March 1795.

ABOUT four months ago, a gentle~
man of this neighbourhood applied to me
for advice in the management of a {cro-
phulous ulcer of confiderable extent. He
had tried various remedies, but had derived
no lafting advantage from any of them.
When I firft vifited him he was worn
down by a long courfe of night-watching.
The deep-feated pain of the arm was {o
conftant and fevere, that it had in great
meafure deprived him of fleep. His coun-
tenance was pale and fickly; his limbs
were continually afflicted with aching pains;
every exertion, even the moft gentle, feem-
ed beyond the meafure of his ftrength, for
his body had loft much of its a&tive power,
and his mind much of its wonted energy.
The difcharge from the ulcer was copious,
thin, bloody, and coirofive ; and befides, the

whole
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menced after in(piring the whole quantity
of oxygen in the {pace of two hours, which
before had been taken in equally divided
portions morning and evening. We fhill
purfued our plan, thinking that this new
pain might be owing to {ome accidental cir-
cumftance, "and that it would foon pafs
away. But it every day continued to in-
creafe, and the ulcer began to {pread widet
and wider. The edges became thick, and
were turned outwards, and the difcharge be-
came more thin and acrid.

I~ this fituation a local application feem-
ed proper. I withed to have applied hydro-
carbonate externally to the ulcer, but this,
from fome circumftance of the cafe, was not
practicable. I then thought to moderate
the ftimulus of the oxygen by a mixture of
hydrocarbonate, which Mr. Watt told me
would occafion no chemical change in the
two airs. Accordingly a mixture of three
parts of oxygen, and one of hydrecarbonate,
was prefcribed. Four quarts of this mixed
air were added to about fixteen of atmof{phe-

ric,
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Case IX.

Related by Dr. Redfearn, Lynn, Norfolk,
Fune 26, 1795.

Mr. B. F xt. 27, of a florid com-
plexion, narrow cheft, prominent fthoulders,
fmooth fkin, and of a delicate flender form,
has been afflitted with hamoptyfis about
two vears and a half, attended with dyi-
pneea, cough, a difagreeable fenfe of burn-
ing in the cheft, and expectoration of a pu-
rulent nature. Pulfe about 100, and inva-
riably accelerated by the hydrocarbonate air.
The hedtic fever was not completely form-
ed, bue he had at times a fenfe of chillinefs
in the day-time, with heat towards the
evening. He began by taking one quart of
hydrocarbonate, diluted with twenty-one
quarts of atmofpheric air, once a day. From
this mixture he experienced much vertigo
during its inhalation, and two hours after
dinner he fuddenly became verti'ginous,
from which, however, he foon recovered,

N althongh
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tnilés without feeling much fatigue; his
appetite is very good, and he fleeps well ;
pulfe 80; he fays he thinks his health i3
perfectly eftablifhed.

CaseE X,

IN the month of June 1797, a lady be-
gan the ofe of vital air, for an entire lofs of
voice, which misfortupe fhe had fuftained
about three years. Her conftitution was
extremely nervous ; had been the greateft
part of her life fubje& to deplorable {paf-
modic affections, particularly in the organs
of refpiration, on any trifling exertions of
exercife, or in a confined atmofphere ; {he
had been long habituated to an uncommon
quantity of opium, to fufpend the frequency
and violence of her attacks, and many
means had bzen tried in vain to diminifh
materially the quantity {he found neceflary
for her {fupport.

Sue commenced the ufe of the vital air

under the difadvantage of remaining in
N 2 L.ondon
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aerial fluids, which feemed to agree beft
wuh her conftitution. This application
was perfifted in for upwards of five montis,
excepting fome flight intermiffions of a day
or two occafionally, and it produced the
moft falutary effects. The whole habit of
bedy began to be improved in about a
month after the commencement of the ap-
plication.  The {hortnefs of breath va-
nithed gradually, as alfo the fymptoms of
debility. Her afpect became healthy, and
the voice improved by flow degrees, {o
that by the end of OCtober its tone was be-
come fully equal to what it uied to be pre-

vioufly to the illnefs. In fhort, this lady ™

now enjovs a better flate of health than fhe
has ﬁxpcrienced for many years,

A REMARKABLE circumftance was ob-
ferved in this cafe with refpeét to the effect
of opium, which is, that from long habit fthe
had accultomed herfelf ro take an extraor-
dinary quantity of opium daily, in order to
{uftain her ufual exertions of the day; for,
in fact, the opiam produced in her rather a

N 3 {erenity
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blacknefs went off in the day-time upon
drinking ; he had begun to doze much the
preceding day, and now he took little no-
tice of thofe that were about him; his
belly was loofe, and had been {o for fome
days ; his pulfe beat 110 ftrokes in a mi-
nute, and was rather low he was ordered
to take twenty-five grains of Peruvian bark
with five of tormentill-rcot 1n powder every
four hours, and to ufe red wine and water,
cold, as his commen drink.

sgth. I was called to vifit him early in
the morning, on account of a bleeding at
the nofe which had come on; he loft about
eight ounces of blood, which was of a loofe
texture ;- the hemorrhage was fupprefled,
though not without fome difficulty, by
means of tents made of foft lint dipped in
cold water ftrongly impregnated with tinc-
ture of iron, which were introduced within
the noftrils quite through to their pofterior
apertures, a method which has never yet
failed me in like cafes. His tongue was
now covered with a thick black pellicle,

N 4 which
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naufeated the bark in fubftance, it was ex-
changed for Huxham’s tin@ure, of which
he took a table-fpoonful every two hours in
a cup full of cold water; he drank fome-
times a little of the tincture of rofes, but hijs
common liquors were red wine and water,
or rice-water and brandy acidulated with
elixir of vitriol; before drin!{ing he was
commonly requefted to rinfe his mouth
with water, to which a little honey and vi-
negar had been added. His loofenefs rather
increafed, and the ftools were watery, black,
and feetid ; it was judged neceflary to mo-
derate this difcharge, which feemed to fink
him, by mixing a drachm of the z5
andromachi, with each clyfter,

eriaca

21ft, Tus fame putrid {ymptoms re-
mained, and a fubfultus tendinum came on ;
his ftools were more faetid, and remarkably

hot; the medicine and clyfters were re-
peated.

REFLECTING upon the difagreeable ne-
ceflity we feemed to lie under of confining

this
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who kindly attended this young gentleman
at my requeft, and propofed the following
method of treatment, which, with their ap-
probation, was immediately entered upon.
We firft gave him five grains of ipecacu-
anha, to evacuate, in the moft eafy manner,
part of the putrid colluvees ; he was then
allowed to drink freely of brifk orange-
wine, which contained a good deal of fixed
air, yet had not loft its fweetnefs. The
tinCture of bark was continued as before,
and the water, which he drank along with
it, was impregnated with fixed air from the
atmofphere of a large vat of fermnenting
wort, in the manner I had learned from
you. Inftead of the aftringent clyfter, air
alone was injected, collected from a fer-
menting mixture of chalk and oil of vi-
triol : he drank a bottle of orange-wine in
the courfe of this day, but refufcd any other
liquor, except water and his medicine ; two
bladders full of fixed air were thrown up in-
the afternoon.

23d,
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fkin was hot and dry, her tongue black, her
thirft immoderate, and ftools frequent, ex-
tremely offenfive, and for the moft part in-
voluntary. Her pulfe beat 130 ftrokes in a
minute ; fhe dofed much, and was very
deaf.” I dire@ed wine to be adminiftered
freely ; a blifter to be applied to her back ;
the pediluvium to be ufed feveral times in
the day, and fixed air to be injedted under
the form of a clyfter every two hours. The
next day her ftools were lefs frequent, had
loft their feetor, and were no longer dif-
charged involuntarily ; her pulfe was re-
duced to 110 ftrokes in the minute, and
her delirium was much abated. Dire&ions
were given to repeat the clyfters, and to
fupply the patient liberally with wine.
Thefe means were affiducuily purfued feve-
ral days, and the young woman was fo re-
cruited by the 28th, that the injections were
difcontinued. She was now quite rational,
and not averfe to medicine. A decoétion of
Peruvian bark was therefore preferibed, by
the ufe of which fhe fpeedily recovered her
health.

CAsE






Facritious Airs. 193

conftantly complained of wearinefs, refufing
to take any fort of exercife. At night fhe
frequently had a flight fever, which termi-
nated by the morning with an head-ach ;
but this fever did not come on every night,
nor did it feem to follow any determinate
period. She perfpired profufely every night,
and even in the day-time the leaft exertion
would throw her into a profufe perfpira-
tion. She had tried bark, fteel medicines,
mineral waters, flight emetics, rhubarb,
&c. but all in vain.

In this ftate of things I firft took the
liberty of recommending the ufe of the
vital air, or oxygen air, concerning which
much has been faid of late, and to the
phyfical properties of which I had two
years ago been witnefs in a courfe of che-
mical leétures, which I attended in Lon-
don. After feveral converfations with the
father of the young lady on the fubjed, it
was at laft agreed to try the oxygen air,
and I undertook to perform the experiment
with a few chemical vefiels which I hap-
pened to have by me.

(@) _ Ox
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was attended with much lefs tightne(s about
her head, though with an equal degree of
reftlefsnefs at night; notwithftanding which
a third attempt was made on the following
day, and the operation was again repeated
after an interval of one day.

Arr thofe trials were more or lefs attend-
ed with the like effeéts as the firlt; yetour
patient thought that, notwithitanding the
reftlefs nights which fhe had pafied, her
ftrength feemed to be in fome meafure im-
proved, which encouraged us all to follow
the application ; and in order to avoid both
trouble and expence as much as poflible; we
procured one of Mr. Watt's apparatufes
from Birmingham, and foine good man-
ganefe from Devonthire, with which we be-
gan to work in a large and more expedi-
tious way.

WEe found that Mr. Watt’s apparatus re-
quires a nicety of management, witheut
which one may do more harm than good.

In the firft trial of this apparatus we got,
= O inftead
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May the z8th, the young lady {eemed
to have gained ftrength ; but complaining
much of the tightnefs of her head, the
quantity of oxygen was diminifhed to one
quart, with eight quarts of common air, per
day, which was continued until the 1oth of
June, by which time her ftrength was un-
queftionably improved, and the perfpiration
at night was confiderably diminifhed; but
as a cough happened to come on, we inter-
mitted the application of the vital air for a
whole week, after which, the cough hav-
ing difappeared, the inhalation of the air
was recommenced, and continued as be-
fore.

By the beginning of July the good effedts
of our application were very confiderable.
The ftrength of the young lady was fuch as
might be expe@ed in a perfon of her time
of life; the healthy colour was in great
meafure returned to her face and arms ; the
perfpiration at night was trifling, and fhe
feemed to acquire flefh.

Q 3 OnN






FacTiTious AIRS. 159

drink the water impregnated with carbonic
acid gas, and to take fome other medicines
of a demulcent kind, By following this plan
for about fix weeks, and by breathing the
{alubrious air of Devonthire, his health im-
proved to a certain degree; the fcorbutic
fymptoms were reduced, and the head-achs
were not quite fo frequent as they ufed to
be ; but after this improvement, the con-
tinyance of the above-mentioned medicines

for full three months produced no other
effect.

ConsIDERING that in this improved
ftate his conftitution might, perhaps, bear
the ftimulus of the vital air better than it
had done before, he was recommended to
try that air again, but to take it in {maller
quantities. Accordingly he inhaled not
more than one pint of it with about fixteen
pints of common air every day, which, not
pruducing any inflammation upon his lungs,
he continued for upwards of two months,
at the end of which time his head-achs
were quite vanithed, his digeftion, which

O 4 had
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all the cafes that have come to my notice;
and of fuch cafes the few that are con-

tained in the preceding pages form a very
{mall part.

I wouLrp not be underftood to mean, that
the application of the aerial fluids, in the
cafes of the prefent chapter, is to be con-
fidered as the model of practical perfection,
for in fome of them the adminiftration is
evidently incorrect ; but they certainly give
a great infight into the practice, and hope
that, with the afliftance of the cautions and
remarks of the following chapter, they may
in great meafure prevent the abufe ofa new
fet of remedies, which have all the ap-
pearance of becoming very ufeful tools in
the hands of fkilful pratitioners.
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#¢fe, which is found plentifully in many
Parts of this ifland, and elfewhere. A very
good fort of it i1s found near Exeter. It
ought to be free from extraneous, and par-
ticularly noxious, minerals; but it fre-
guently contains a confiderable proportion
of calcareous matter, which may be de-
teted by powdering a little of the mineral,
and pouring fome nitrous acid upon the
Puwder; for this will produce an effervef-
cence proportionate to the quantity of cal-
carcous matter. It muft not, however, be
éxpc&ud to find manganefe perfeltly free
from it ; for though this may be the cafe
with {mall pieceé of that mineral, yet in
confiderably large quantities of it, fuch as
are required for the production of oxygen
air, fome calcareous earth is almoit always
contained ; but the only eifc&t which arifes
from it, is the production of carbonic acid
gas, together with the oxygen air, the for-
mer of which is eafily {eparated from the
latter by the well-known method of wath
ing in lime-water.

Tar
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more than {ufficiently ufeful for medicinal
purpofes.

IT is neceflary to remark, that in all
cafes, but efpecially when an iron vefiel is
ufed, the mangaﬁefe, as well as the veffel in
which it is contained, and the pipe or tube
which conveys the air from it to the receiver,
muft be quite free from animal or vegeta-
ble matter, and perfectly dry, otherwife the
elaftic fluid, which is produced, may be in-
jured in point of purity, and it may even
degenerate into a noxious fluid.

WuEeN thofe particulars are attended to,
the oxygen air will principally contain a
certain proportion of carbonic acid gas, and
fome light powder of manganefe, the for-
mer of which is to be feparated by means
of lime, and the latter will be depofited
by ftanding, in about ten or fourteen hours
time.

Tue {pecies of inflammable gas moitly
in ufe are extracted by means of diluted

vitriolic
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THE gas obtained in a fimilar manner
from iron is the moft abundant, and of
courfe the cheapeft.

- For the production of the heavy inflam-
mable gas, or hydrocarbonate, Mr. Watt
recommends to ufe * charcoal made of the
¢ twigs of fofter woods, fuch as willow,
“ poplar, hazle, birch, or {ycamore, avoid-
““ ing fuch as have relinous or aftringent
“ juices. Prepare the charcoal by heating it
“ to full ignition in an open fire, and
“ quenching it in clean water, or by filling
¢ a crucible with it, covering it with clean
“ fand, and expofing it to a firong heat in
** an air furnace, and then fuffering it to
“ cool. In either of thefe cafes it will be
¢ found free from any bituminous matter,
 which might contaminate the air, as ge-
¢ nerally happens with common charcoal.”

Mgz. WaT T likewife mentions, amongft
other forts of inflammable gas, that which
is extratted from a mixture of charcoal

powder and flaked lime, which, on ac-
count
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TuE carbonic acid gas may be extratted
from chalk in Mr. Watt’s apparatus, ac-
cording to the directions given with the
faid apparatus; but when no extraordinary
large quantity of it is required, it is far
more commodious to extratt it from chalk
or marble powder, and diluted vitriolic acid,
in a glafs veflel. The difference between
chalk and marble in this refpect is, that the
~former gives out the gas quicker, but is
foon exhaufted ; whereas the latter gives it
out more gradually, and for a greater length
of time; hence, in {fome cafes, the former,
and in others the latter, may be preferred.

Concerning the Prefervation of derial Fluids.

OXYGEN Air is not contaminated by
keeping in glafs receivers, or in fuch veficls
as do not communicate any thing to it, nor
does the contad of pure water injure it;
but in wooden veflels, or veflels painted
with oil paint, and when a confiderable

quantity of common river water 1S in con=
' & tact
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be fufficient to mix the quick lime with
the water, and after leaving it at reft for an
hour or two, to feparate the fluid and ufeful
part from the {ediment, by decanting it

gently.

Tuae carbonic acid gas 1s not contami-
nated by keeping; but as it is abforbed by
moft fluids, it thould not be kept in contact
with much water. In moft cafes it will be
better to produce it afrefh every time it is
wanted.

IN order to manage the aerial fluids with
the greateft propricty, the practitioner
thould make himfelf acquainted with the
modes of afcertaining their purity. This
may, in great meafure, be derived from
what has been mentioned towards the be-
ginning of this eflay ; but if a more parti-
cular defcription of thofe methods be re-
quired, and efpecially concerning the ufe of
the nitrous-gas eudiometer, or phofphoric
endiometer, the reader muft confult thofe
books which have been written exprefsly

Pa on
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is quite inflated ; for when the capacity of
the bag is once known, one may eafily de-
termine the quantity of oxygen or other fac-
titious air, which may be required in order
to form a mixture in any given proportion.

Wien common bellows are ufed for
this purpofe, care fhould be had that they
be made free from duft and athes, which are
generally contained in fuch bellows as are
ufed for common fire-places.

WueN a perfon is inhaling any {pecies
of inflammable gas, or the vapour of ether,
the operation fhould be conducted at a
diftance from a candle, left the gas thould
catch fire, and at lealt occafion a fur-

prife.

Tue queftion, which is frequently afked,
whether a patient muft be confined to his
houfe, or to any particular diet, whilit he is
under a courfe of aerial application, fug-
gefts the propriety of obferving, that there
is no particular confinement or diet required

merely on that account.
P 3 WaEN
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‘with perfons that have recently recovered
from an inflammation of the lungs. In fuch
cafes, therefore, the practitioner ought to be
particularly careful, and he ought to begin
by adminiftering very fmall quantities of

oxygen.

Tue above-mentioned fenfation of heat
generally comes on immediately after the
inhalation, but fometimes it comes on fome
hours after, and efpecially in bed. It is,
therefore, neceffary to enquire whether any
particular effe@ has been obferved at any
time between one inhalation and the next,
in order to form a proper cftimate of the ef-
fect of the application.

Waen this fenfation of heat or reftlefs-
nefs is in a trifling degree, the daily inhala-
tion may be continued ; but it muit he fuf-
pended, or at leaft moderated, whenever it
be found to increafe by daily repetition.

WuaT has been obferved with refpect
to the effeé of oxygen air, may, with pro-

Pa per
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APPENDTIX

On the Nature of Blood,

HE intimate connexion between re=

{piration and the ftate of the blood,
the neceffary dependance of animal life on
the oxygen part of the atmofphere through
the intermediation of that fluid, and the va=-
rious difcordant opinions which have been
entertained concerning the nature of blood;
will eafily excufe the introduction of this
concife account of the nature of that fluid in
the prefent work, whofe principal object is
the inveftigation of the action of aerial fluids
on the human body.

Tur name of blood has been ufed in a
more or lefs extended fenfe by different
WIItErs,
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ingenuity of man in a mechanical and phy-
fiological fenfe, as it circulates through the
veflels of the body; it has been carefully
viewed, under a variety of circumftances,
through the moft powerful microfcopes,
and it has been analyzed by the moft inge-
nious chemifts. By this means many dif-
coveries have been made, and many doubts
have been cleared relatively to it ; but after
all we can form a very inadequate idea of
its extenfive ufe and properties. We mutt,
however, remain fatisfied with the prefent
knowledge of facts, and muft leave the far-
ther inveftigation of the fubject to the la-
bours and fortune of future obfervers,

Broop is a fluid confifting of a great
variety of ingredients, fome of which are
always to be found in it ; whillt others are
adventitious, or are to be obferved in it in
particular circumftances; but the propor-
tion of them all is not only various in diffe-
rent ages, and fexes, and ftates of the body,
but is not the fame even in the different

PII.I'IIE
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in blood that comes out of the arteries, and
to the dark purple in bloed that comes out
of the veins, but the latter, as has been ob-
ferved in the preceding pages, becomes
brighter by expofure to refpirable air. It is
not {o fluid as water, it feels unétuous or
faponacious to the touch, and has a little
{weetifh or faline tafte.

Soon after its extraétion from the body,
as the blood cools and remains at refi, a
{pontancous decornpofition, or {eparation, of
parts takes place. A thick lump of coa-
gulated red matter is formed in the middle,
called the craffamentum, or clot of blood, and
a fluid of a flight greenifh yellow colour
furrounds it, which is called the ferum. The
quantity of ferum thus formed is lefs at
firft, than a few days after ; for as the coa-
gulable part contracts and grows harder, fo
more and more ferum is forced cut of it.

By wafhing the lump of coagulated mat-
ter, the colouring fubftance is entirely fepa-
rated from it, and the remainder is an in-

fipid,
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components is likewife heavier than water
but with refpect to each other, the red par-
ticles are the heavieft, and the ferum is the

Lighteft.

THE ferum remains fluid in the wufual
temperature of the atmofphere, as far down
as 2 few degrees below the freezing point.
But it coagulates in a degree of heat about
equal to 160° of Fahrenheit’s thermometer.
The coagulation of ferum by heat ‘is at-
tended with two peculiar circumftances,
viz. 11t, a confiderable quantity of air is ex-
tricated from it in the aét of congelation;
and, 2dly, a fmal! part of it does not coagu-
late, but remains fluid.

THE coagulable lymph has been juftly
confidered as the moft important part of the
blood, and as being the fubftance, from
which all the other parts of the animal
body derive their increment and their fup-
port. The fibrous and tenacious nature of
this part, which the blood feems to derive
from the gluten of our food, is fo remarkable

that
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a fmall fith, the membrane which is between
the toes of a frog, &c. is viewed through
a good microfcope; the circulation of the
blood through its fanguiferous veflels, 1s
rendered manifeft only by the motion of the
red particles, which follow each other at a
greater or lefs diftance ; though in general
each particle feems to touch, or, at leaft,
almoft to touch the following particle.
They never run into each other and incor-
porate ; and though not very hard, they
are however poflfefled of a certain degree of
confiftency and elafticity ; for in pafling
through fmall veflels they are frequently
feen to affume an elliptical thape, and from

other fialler veflels they are abfolutely ex-
cluded.

Tuose particles lofe their thape, and are
diffolved in certzin fluids. They are not
difiolved in the ferous part of the blood, nor
in urine, except when they are left in thof=
fluids for fome days, or when thofe fluids
are diluted with water. But water is a
powerful, and almoft an inftantaneous, fol-

Q_ vent
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vent of thofe particles ; yet water may be
deprived of this property by the addition of
common falt, or nitre, or of almoft any
other neutral falt, as alfo by the admixture
of a very fmall proportion of vitriolic acid.

Marine acid much diluted with water,
does not diflolve thofe particles, but it de-
prives them of their colour.

VinecAR is likewife a folvent of the
red particles, though not fo powerful as
water.

WHueN thofe particles have been once
dried or diffolved in water, they cannot, by
any known method, be made to reaflume
their former fhape ; and indeed even their
formation in the animal body feems to be
difficultly accomplifhed, at leaft much lefs
expeditioufly than that of the other com-
ponents of blood ; for in perfons that have
loft much blood, the fanguiferous veflels
are indeed fpeedily filled with new bloed ;
but this blood continues thin and pale for

a con-
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a confiderable time, and if examined
through the microfcope; few red particles
will be found in 1it.

UNWILLING to interrupt the account of
the chemical properties of blood, I fhall
referve the farther examination of the {thape
and fize of its red particles for the latter
part of this appendix, and fhall now fub-
join the farther analyfis of this fluid, which
is principally extracted from Fourcroy’s late
chemical works.

Broop, expofed to a gentle and con-
tinued heat, paffes into the ftate of putrid
fermentation. When diftilled on a water
bath, it affords a phlegm of a faint fmell,
which is neither acid nor zlkaline, but
eafily putrifies, in confequence of its con-
taining an animal {fubftance diflolved through
it. Expofed to a more intenfe heat, blood
gradually coagulates and becomes dry; it
then lofes feven-cighths of its weight, and
becomes capable of effervefcing with acids.
Deficcated blood, expofed to the open

2 air,
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air, attraéts from it fome degree of moiftare,
and, in the courfe of a few months, there is
formed on it a faline efflorefcence, which
Rouelle has determined to be carbonate of
fodz. When diftilled by naked fire, it af-
fords a faline phlegm; thatis, a phlegm
holding in folution an ammoniacal falt, fu-
perfaturated with ammeoniac. After this
phlegm, a light oil paffes, then a ponderous
coloured oil, and ammoniacal carbonate
contaminated with a thick oil. There re-
mains in the retort a {pungy coal, very
difficult to be incinerated, which is found
to contain muriate of foda, carbonate of
foda, oxyde of iron, and a matter apparently
earthy, which feems to be calcareous phof-
phate.

Broop, when burnt ina crucible, affords
{feveral products, in the following order:
1. water, and a little ammoniac; 2. oil,
and carbonate of ammoniac, which forms a
yellowifh vapour, thicker than the former ;
3. Pruffic acid, which is eafily diftinguifhed
by its feetid {fmcll of peach-flowers; 4. phof-

phoric
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phoric acid, which is formed by the com-
buftion of phofphorus, and is not difen-
gaged till the blood be reduced to a coal ;
5. carbenate of foda, which is volatilized at
an intenfe heat ; 0. after this there remains
in the crucible only a blackifh, granulated,
cryftallized oxyde of iron, mixed with cal-
carcous phofphate. The ferrugineous par-
ticles of this Jaft product may be {eparated
by the magnet, efpeciaily when the refi
duum has been previoufly heated toge-
ther with charcoal-powder in 3 covered ¢ru-
cible.

Broop combined with alkalis, without
previous decompofition, becomes more fluid
by ftanding. Acids inftantaneouily coagu-
late it, and alter its colour. By filtrating
this fubftance, evaporating the liquor pafied
through the filter, drying it before a mo-
derate fire, and lixiviating the matter that
has been dried, neutral falts are obtained,
confifting of foda, with the acid that was
mixed with the blood.

e o
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Ir entire blood, mixed with afourth
part of its weight of water, be coagulated
by heat, and if a part of the fluid that
fwims above the coagulated portion be eva-
porated, a fubftance of a brown yellow is
obtained, which is cafily diftinguifhed to
be true bile.

THE ferum, which has been lately called
the albuminsus flurd, communicates a green
tinge to {yrup of violets. By diftillation on
a water-bath, it affords a phlegm of a mild
infipid tafte, which is ncither acid nor al-
kaline, but {peedily putrifies. After lofing
this phlegm, it is dry, bard, and tranfparent
like horn ; it is no longer foluble in water :
by diftillation in a retort, it affords an als
kaline phlegm, a confiderable quantity of
ammoniacal carbonate, and a very feetid
thick oil. All thefe produlls, in general,
have a peculiar feetid fmell.  The coal of
the ferum, when diftilled by naked fire, al-
moft entirely fills the retort. It is fo diffi-
cult to incinerate, -that it muft be kept
burning for {everal hours, and expofed to 3
' great
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areat deal of frefh air, before it can be
reduced to afthes. 'The athes are of a
blackith grey colour, and contain muriate
and carbonate of foda, with calcareous phof-
phate.

THE ferum, if expoled for fome time to
an hot temperature in an open veflel, pafles
readily into a fate of putrefaction, and then
affords a confiderable quantity of ammoni-
acal carbonate, with an oil, the {mell of
which is infufferably naufeous.

Ti1s liquor combines with water in any
proportion, and then it lofes its confiftency,
its tafte, its greenith-colour. When pour-
ed into boiling water, coagulates, almoft
wholly, inftantaneoufly. A portion of this
fluid forms, with the water, a fort of opaque
and milky white liquor; which, according
to Bucquet, poflefles all the charaéteriftic
properties of milk, vsz. itis rarified, and
caufed to mount up, by heat, and is coagu-

lated by the {fame agents, v7z. by acids, and
b}' alcohol,

Q 4 THE
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Tue {ferum poflfefles the property of
fixing and rendering folid by heat, two or
three times its weight of water. But when
the water exceeds feven times the quan-
tity of ferum, then no coagulation. takes
place.

ArxAaries render the ferum more fluid,
and acids coagulate it. ‘This laft mixture,
filtrated and evaporated after filtration, af-
fords a neutral falt formed of foda and the
acid employed ; which fhews that foda ex-
ifts in the ferum in a naked ftate, in full
pofleffion of all its properties. The coagu-
lum formed in this liquor by the addition of
an acid, is very {peedily diffolved in ammo-
niac, which is the general folvent of the
albuminous part of the blood ; but it is not
diffoluble at all in pure water. Acids pre-
cipitate this matter in union with ammo-
niac. The co2gulum affords, by diftillation,
the fame products as the ferum deficcated,
and its carbonaceous refidue contains a good
deal of carbonate of foda,

Tur
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THE ferum, infpifiated, affords azotic gas
by the action of the nitric acid, with the
help of a mederate heat. On increafing
the fire, there is a quantity of nitrous gas
difengaged from the mixture.

THE {ferum does not decompuﬁ: calcare-
ous or aluminous neutral falts; but it aéls
with fufficient energy in decompofing me-~
tallic f{alts,

THrs fluid is liable to be congealed by
alcohol ; but this coagulum differs from
that formed by means of acids, chiefly for
its folubility in water,

TuE ferum, therefore, appears to be an
animal mucilage, confifting of water, aci-
difiable oily bafes, muriate and carbonate of
foda, with calcareous phofphate.

Tue clot of the blood affords, by expo-
{ure to the heat of a water-bath, an infipid
water ; it becomes, at the fame time, dry
and brittle. It affords, in the retort, an al-

kaline
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kaline phlegm, a thick oil, of a feetid, em-
pyreumatic fmell, and a good deal of am-
‘moniacal carbonate. The refiduum which
it leaves, is a fpongy coal, of a {parkling me-
tallic afpe&, difficult to incinerate, and af-
fording, when treated with fulphuric acid,
fulphate of foda and fulphate of iron; there
remains, after thefe operations, a mixture
of calcareous phofphate with carbonaceous
matter. When expofed to a hot atmo-
{phere, the clot of blood readily putrifies,

Wuen the clot is divided, by wafhing,
into its two principal components, iz, the
red part which is diffolved in the water,
and the coagulable lymph; if the former
be treated with different menftrua it will
be found poflefled of the fame charac&erif-
tics with the ferum ; excepting that it con-
tains a greater proportion of iron. The latter,
after being well wathed, will remain white,
colourlefs, and infipid. It affords, by diftil-
lation on a water-bath, an infipid phlegm,
without fmell, and liable to putrefattion.
Even the gentleft heat hardens this fibrous

matter
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matter in a fingular manner. When ex-
pofed fuddenly to a ftrong fire it fhrinks
like parchment. By diftillation, in a retort,
it affords an ammoniacal phlegm, a pon-
derous oil, which is thick and very feetid,
and a good deal of ammeniacal carbonate,
contaminated with a portion of oil. The
refidual coal is not very bulky, but com-
pact, ponderous, and eafier incinerated than
that of the ferum. Its athes are very white;
it contains no f{aline matter, as it muft have
loft, by the wathing, whatever is contained
of that kind ; and no iron; it is a fort of
refidue of an earthy appearance, and feem-
ingly calcareous phofphate.

TuE fibrous part of the blood putrifies
very quickly and eafily. When expofed to
a hot moift atmofphere, it fwells, and af-
fords a good deal of ammoniac, It is not
foluble in water ; when boiled in that fluid,
it becomes hard, and acquires a grey co-
lour. Alkalies do not diffolve it, but even
the weakeft acids combine with it. The
nitric acid difengages from it a confiderable

quantity
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quantity of azotic gas, and of Prufiic acid,
which comes out in vapour, and at length
diffolves it with eflervefcence, and the dif=
engagement of nitrous gas. When it ceafes
to emit nitrous gas, the refidue is obferved
to contain oily and faline flakes, {wimming
in a yellowifh liquor : this liquor affords, by
evaporation, oxalic acid in cryftals ; and at
the fame time, depofits no inconfiderable
quantity of flakes, compofed of a peculiar
oil, and caleareous phofphate. It appears,
that hydrogene, carbone, and azote, which
conftitute the fibrous fubftance, are fepa-
rated in different proportions, to combine
with the oxygen of the nitric acid, and
thus form the Pruflic and carbonic acids
that are difengaged in gas, and the oxalic
and malic acids, that remain in folution, and
are feparated only by cryftallization.

Tuxr fibrous matter diffolves alfo in the
muriatic acid, which converts it into a fort
of green jelly. The acid of vinegar dif-
folves it with the help of heat: water, and
efpecially alkalies, precipitate this fibreus

matter
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matter from acids. This animal matter is de-
compofed in thefe combinations; and when
feparated, by whatever means, from acids,
no longer exhibits the fame properties.

Tuus much may fuffice with refpect to
the chemical properties of blood, I fhall
now return to the examination o the con-
figuration of its red particles, with which I
fhall conclude this eflay.

THE red particles, which form a very
fmall part of the human blood, were difco-
vered by means of the microfcope, towards |
the end of the laft century. They were
found to be circular and uniform; a tran{-
‘parent flat {urface appearing to be fur-
rounded by a dark circumference. This
peculiar fhape feemed to indicate their be-
ing of fingular ufe to the animal ececonomy,
and excited the induftry of philofophers to
the further inveftigations of their ftru&ure,
As this could only be obtained without
ufing more perfet microicopes, and as
the perfection of micrefcopes depended

on
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fupplied by the ufec of globules of glafs
made by melting ; for in the ftate of fufion,
the natural attraction between its particles,
will eafily form the glafs into a fpherical
body. Several methods were accordingly
devifed for conftrudting thofe globules, as
may be feen in Dr. Smith’s Optics, and
other publications ; but thofe methods are
either defective or abfolutely impracticable.
And, in fa&, I do not find that any globules
of very great magnifying power, were ufed
before the time of Father della Torre, who,
about the middle of the prefent century,
conftructed globules of wonderful minute-

nefs, and at the fame time clear and dif-
tinct.

Turs Neapolitan Friar, who, without
much fcientific knowledge, ‘pofiefled a con-
fiderable fhare of ingenuity, made many ob-
fervations with thofe magnifiers, which he
publithed, together with a minute and
faithful account of his method of conftruét-
ing the glals globules, in a pamphlet, about
30 years ago. But both the conftruction

8 of
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of thofe globules, and their ufe as magni-
fiers, are very difficult ; fo that few perfons
have attempted to repeat Torre’s experi-
ments, and among{t thofe, fewer flill have
been fuccefsful. This want of {uccels has
thrown a confiderable degree of f{ufpicion
on Torre’s obfervations ; and as few people
are liberal enough to acknowledge their
want of fufficient patience and addrefs, the
failure of the attempts has generally induced
peeple to conlider Torre's affertions in the
light of miftakes or exaggerations. The
« Abbé Torre,” fays a recent writer,  ex=
«« amined the red particles of blood with
« fimple lenfes too ; but they magnified fo
< highly, that from this caufe all his noily
« miftake has arifen; for he ufed not ground
« lenfes, but {mall {phericles of glafs, form-
* ed by dropping melted glafs into water:
«« they magnified {fo much that to him the
« central {pot appeared much darker; he
« f2id that thefe were not globules, but
“ rings. He fent his fphericles of glafs,
* and his obfervations from Italy, his own
“ country, to the Royal Society ; and for a

““ long
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¢ long while, though nobody could {ece
¢ them, ftill the public were annoyed by
*¢ Abbé Torre’s rings *.”

SoME years 2ago, when Torre’s publica-
tion firft became known to me, I endea-
voured to conftruét microfcopical globules
after his method, and to repeat his obferva-
tions. The undertaking, which at firft fight
appeared clear and eafy, proved on trial very
difficult and laborious ; however, after per-
fevering for a confiderable time, I at laft
procured three or four ufeful globules out
of a vaft number of imperfect ones. With
thefe globules, and an apparatus made ex-
prefsly for {uch delicate experiments, I re-
peated feveral of Torre’s obfervations, and
(as far as I now recolle&, for both the
globules and the journal of obfervations
have been long fince loft) I found that his
defcription of appearances is very accurate,
though his conjectures may fometimes be
crude or miftaken.

# Bell’s Anatomy, vol. ii. p. 89.
R Bzing
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BeinG lately intent on the fubjeét of
the prefent work, I was defirous to repeat
the above-mentioned microfcopical obfer-
vations, and for this purpofe I obtained,
after a confiderable expenditure of time
and labour, a few glafs globules, fufficiently
ufeful, and with them I made the obferva-
tions which I fhall now lay before the
public. But it will be proper to premife a
concife account of the principal opinions
that have been entertained by various in-
genious perfons, concerning the conftruc-
tion of the red particles, as the origin of
fome of thofe opinions will be evidently
pointed out by the obfervations that fol-

low.

LeevwEnHoECK thought that each red
particle of the blood confifted of, and was
refolvible into, fix {maller globules, and
that every one of thefe fecondary globules
confifted of other fmaller particles. Hews-
fon took them for bladders which contained
a nucleus or central body that feemed to
roll from one fide of the bag to the other.

“Torre
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Torre faw them like rings; viz. confifting
of an internal and an external circle, and
this ring appeared to be divided, or to con-
fift of parts joined together like the rim of
a2 common coach wheel. Falconer con-
fidered them as flat or {pheroidical bodies;
for he thought he fometimes faw them fide-
ways. “ The red globules,” fays the late
My %f. Hunter, * are always nearly of the
¢« fame fize in the fame animal, and when
« in the ferum do not run into one another
« a5 oil does when divided into fmall glo-
¢ bules in water. This form, therefore,
¢ does not arife fimply from their not unit-
« ing with the ferum, but they have really
¢« 5 determined fhape and fize. This is
<¢ {imilar to what is obferved of the globules
« in milk ; for milk being oily, its globules
« are not foluble in water ; neither do they
¢ confift of fuch pure oil as to run 1nto
« each other ; nor will they diffolve in oil.
« I fufpect, therefore, that they are regular
« bodies, fo that two of them could not
« unite and form one *.” Dr. Wells is of

* Treatife on the Blood, p. 41.
' "2 opinion,
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eye, when thus gradually magnified, ap-
peared always ftraight, provided it was
made to pafs through the axis of the lens
or globule. The feathers of a butterfly, or
rather any particular part of one of thofe
feathers, never changed its figure though
magnified upwards of 400 times.

THERE is an evident diftortion of the
iinage when the object is viewed through
the edge of the lens, and efpecially of a
globule ; but no perfon verfed in fuch ex-
periments will ever obferve through the
edge of lenfes, though the lenfes be ever

fo perfect.

WHEN the object is not very flat, it is
then evident that a perfect view of it can
not be had at once ; for if one part of it be
in the focus, the reft of the obje&t muft of
courfe be out of it; yet by alternately
bringing one part of the obje¢t and then
another to the focus, one may, in moft
cafes, acquire a fufficiently accurate idea of
its {hape,

R 3 VARIOUS
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VAaRrious obfervations of this fort gave
me reafon to conclude that the glafs glo-
bules are by no means o imperfect as they
have been reprefented. Their diftortion of
the image is trifling and limited ; the tranf{-
parency of fome of them (and fuch only
fhould be ufed) is equal to that of the beft
polifhed lenfes; but the ufe of thofe glo-
bules is very difficult, and it is on account of
this difficulty that they have been neglected
and mifreprefented.

For the fake of thefe who may be
willing to repeat fuch experiments, I fhall
barely mention the principal difficulties
which attend the ufe of the globules.

Tueir focus is confiderably ncarer the
furface than that of a lens of the fame mag-
nifying power; and as a globule, in order to
magnify more than the ufual microfcopical
lenfes, muft be lefs than the joth of an
inch in diameter, and its focus thorter than
the hundredth part of an inch, it follows
that the common microfcopical apparatufes

are
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are in general inapplicable to fuch globules,
fince the deviation of one or two thoufandth
parts of an inch in the adjuftment of the
focus will occafion a confiderable degree of
indiftin¢tion.

It is for the fame reafon, that the glo-
bule muft be fet fo as to have part of its
furface actually out of the brafs cell, and
yet it muft be fecured fo as not to drop
out.

Tue brafs cell muft admit of the globule
being eafily taken out and replaced; for
when they are obfcured by duft, &c. to
which they are very fubjeét, they can fel-
dom be cleaned without removing them
from the cell.—Let us now return to the
particles of blood.

I nave repeatedly meafured the diame-
ters of the red particles, both by means of
my mother-of-pearl micrometer in 2 com-
pound microfcope, and likewife by looking
at them with one eye through a fingle

R 4 lens,
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take the fmalleft particles and fet them ina
row, we fhall find that abeut 3334 of
them will equal one inch, and if we take
the largeft, about 2500 of them will mea-
{ure one inch.

WHEN the particles are magnified more
than 40 or 5o times, and lefs than 8o
(meaning always in diameter), they appear
like colourlefs tranfparent fpots inclofed
within dark circles.

WauEN magnified more than 8o times,
and lefs than about 160, a dark fpot, like a
dot made with ink on paper, appears in
the middle of each particle.

Ir the refleGtor which illumines the par-
ticles, inftead of being fituated itraight be-
fore the obje&t, be ict on one fide of the
axis of vifion, fo as to throw the light ob-
liquely on the object, then the half of the
dark circle of each particle difappears, viz.
that half which is on the fide oppofite to the

refleGtor.
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refle@or. The central fpot does at the fame
time appear to change its place.

Wuen the particles are magnified above
200 times, the central {pot appears con-
verted into a circle inclofing a tranfparent
fpace. 'The didmeter of this inner circle is
about the half of that of the external one;
but the proportion of thefe diameters, or the
fize of the internal circle, may be caufed to
increafe or decreafe by the leaft alteration
of the diftance between the object and the
microfcopical lens ; and by the fame means
the fpace within the inner circle may be
rendered clearer or darker than that be-
tween the two circles. The pofition of
the inner circle is changed by the direction
of the light ; for if the particle of blocd be
viewed through a microfcopical globule,
directly facing the flame of a candle, with-
out the intermediation of any lens or re-
fleGtor, the inner circle will appear con-
centric with the outer one; but if the
candle be moved a little to one fide, {o that
the light may fall obliquely on the particle

of
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of blood, then the inner circle will be ob-
ferved to move towards the oppofite fide,
and to acquire an elliptical {hape.

WaEeN the particles of blood are magni-
fied above 400 times, an imperfect image
of the candle, which is placed before the
microfcope, may be feen within the inner
circle of each particle.

TurouGH a glafs globule of 0,018 of
an inch in diameter, I have feen the red
particles of blood magnified about goo
times, in which cafe the image of the flaime
of the candle could be feen within the in-
ner circle of each particle very clearly, at
leaft {fo as to thew to which fide the mo=
tion of the air in the room inclined it.

NoTwITHSTANDING this great magni-
fying power, the annulus or fpace between
the two circles did not appear to be di-
vided, excepting fome accidental fractures,
which now and then could be feen in a few
of the particles.

THESE
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by the particles of blood, the refult of
which feems to corroborate what has been
already obferved.

ON the fuppofition of the red particles
being globular, I expected that globules of
other tranfparent matter would exhibit the
fame appearances as the particles of blood,
and my expectations were in great meafure
verified by aGual experiments.

A crass globule was placed as an object
upon the ftage of the microfcope, and was
fucceffively viewed through lenfes of vari-
ous, but not great, magnifying powers. As
every part of the globule could not be at
once in the focus, the whole of it was not
of courfe equally diftinét.  This indiftinc-
tion, however, being not very great, I fhall
proceed without taking any farther notice
of it,

Tue globule appeared like a dark circu-
lar furface, with a tranfparent circular {pot
in the middle, and in this {pot there ap-

peared
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peared a diftin& image of the candle or
the window, or, in fhort, of any other ob-
ject that was placed directly before it.

In this experiment three points of dif-
ference between the glafs globule and the
particles of blood were remarked, viz. 1t,
that the globule thewed a diftinct, whereas
~ the particle fhewed an indiftinct image of
the candle; 2dly, that the inner circle of
the globule is much {maller in comparifon
with its external boundary, than the inner
circle of the particle is in comparifon with
its external one; and, 3dly, that the an-
nulus or fpace between the two circles is
uniformly dark in the glafs globule, whereas
in the particle it is about as clear as the in-
ternal furface, or rather clearer.

Tue firft and the laft of thefe points of
difference feem to depend on the imperfe&
tranfparency of the particles of blood; for in
femitranfparent bodies, whatever light falls
upon any part of them is fcattered through

the whole body.
THE
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Tue fecond point of difference I attri-
buted to the particles of blood being fur-
rounded by a coagulated fluid of nearly an
equal refratting power with themielves,
whereas the glafs globule was furrounded
by air only. In order to verify this fuppo-
fition, I placed the glafs globule in water,
and viewing it in that ftate through the
fame magnifiers that had been ufed before,
I found that the tranfparent part or circle
appeared much larger than in the former
cafe *,

In the globule of glafs, as well as in the
particle of blood, the inner circle may be
made to appear larger or {maller, by altering

% Thefe appearances are perfetly reconcileable to
the doétrine of optics. The light, which falls from =
luminous objeét upon the glafls globule, illuminates at
moft one half of its furface, and in entering the furface
of the glafs, it is refrated towards the axis of the glo-
bule ; hence the whole cone of light being contralled,
muft pafs through a fmall part only of the oppofite fur-
face, and muft leave the reft deftitute of light, Now
this contraétion of the light muft vary according to the
difference between the refrattlve power of the globule
and that of the furrounding medium,

6 the
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AERI AL fluids, different fpecies of, page 1-=breathed
in combinations of three or four at a time, 4g——in=
je&ed into the cellular membrane, 51—abforbed by wa-
ter, 5§6—theory of, 58—their conftituent principles, 67
—how applied to the human body, g1, &c. 114~—remarks
concerning the production of, 202—prefervation of], 209
—remarks concerning the adminiftration of, 212,

Aeidulous foda water, 145.

Air, common or atmofpherical, its properties, 2—its purity
afcertained by means of nitrous gas, 3—contains a va-
riety of fubftances, g—vitiated various ways, é6—me-
thods of meliorating it, 6—refpiration of, 23—imbibed
through the pores of the fkin, §r—injected into the
cellular membrane, 52—its conftituent principles, 67—
decompofed in the lungs, 72—its various qualities, 88,

Animal beat, origin of, 82.
Animation, fufpended, treatment of, 116.
S Aptaratus,
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mals that have died in it, 47—injeted inte the cellular
membrane, §2—injeCted into the jugular vein, §53—its
pungency, §5—an antifeptic, 55, 102, 111—how admi-
niftered; 56, g7—its conftituent principles, 68—pro-
duced in the proce(s of refpiration, 73, 85.

Cafes, medical, 149.

Catarrh, treatment of, 123.

Chlorafis, treatment of, 123.

Combuylion, theory of, 6g—analogous to refpiration, 55,
Confumption, treatment of, 124.

Csughs, treatment of, 130,

Craffamentum, or clot of blood, what, 221.

D.

Debility; treatment of, 130.
Dephlogifticared air, the fame as oxygen air, 1,
Digeftion, impaired, treatment of, 133.

Drapfy, treatment of, 135.
Dy/pepfia, treatment of, 133.

E;
Eudiometer, what, 3,
Eruptions, treatment of, 136.
Ether, its ule, 110,

F.
FLevers, treatment of, 137.

Fixed air, the fame as carbonic acid gas, 1,
82 Hiadn






19N (DaEyX.

N.

Nitrous gas, diminifhes common air, 2—diminifhes oxygen
air, 10.

0.

Qil-fil¢ bags, ufeful for refpiring particular airs, g2—how
to remove their oily {mell, 93.

Opbthaimia, treatment of, 142.

Ocxygen airy its properties, g—obtained from various fub-
ftances, g, 1 1—diminifhed in various circumftances, 10,
t4—refpiration of, 2g—its ftimulant quality, 34, 35,
36, 37, 54, 101—effells produced by it when diluted
with common and other airs, 34, 38, 40—imbibed
through the pores of the fkin, 51—injeéted into the cel-
lular membrane, §2—its conftituent principles, 67—in-
difpenfably neceflary to animal life, 74—~when to be
adminiftered, 102, 104.

Ozxygenation, of metals, 6g—of blood, 72.

b
Paralyfis, treatment of, 143.
Phlogiflicated air, what, 6.
Phiogifton, what, 60.
Phafphuret of bydrogen, what, 19.
Pbhthifis, treatment of, 124.

R.

Red particles of blood, 222, 224—opinions concerning
their conftru&@ion, 242—microfcopical appearance ofy
2 49—their diameter, 248.

Refpiration of common air, 23—of oxygen air, 29—of
other fa&itious airs, 40—theory of, 58, 71.

8.

Scurvy, treatment of, 143.

Serum of blood, 221, 223. _
4 8iin,
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