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RAE Fi A CiE.

T is not quite forty years fince the ar-
tificial aerial fluids began to bz admi-
niftered. as remedics to the human body.
The uncertainty, and the errors of the
early applications, rendered the progrefs of
the practice flow and doubtful ; nor has the
experience, or the {uccefs of recent and
more numerous praltitioners, been f{uffi-
cient to determine the precife power of the
aerial fluids, or to diffipate the doubts which
are ftill entertained concerning their ufe.

The defire of extricating the fubje&
from the confli¢t of contrary opinions, efta-
blithed prejudices, and oppofite interefts,
has induced the Author, perhaps too
haftily, to publifh the prefent work, which,
in every fenfe of the word, deferves the
epithet of imperfect. But he hopes that
the importance of an obje& fo highly in-

A2 terefling



iv PREFACE

terefting to the human {pecies, may pal]ifate,
if not juftify, the imperfections of the per-
formance, which might, perhaps, have been
lefs excufable in other fubjects.

To exhibit a concife view of afcertained
falts, to feparate them from fuppofitions and
hypothefes, and to point out the ways of
inveftigating the farther ufe of faQitious
airs, has been the Authot’s principal aim
in the compilation of the prefent Effay.

In the courfe of his inquiries, he has
frequently found caufe to admire the in-
genuity, the caution, and the perfeverance
of feveral gentlemen, who either have ad-
miniftered the aerial fluids, or have other-
wife exerted themfelves in the promotion
of their ufe. Yet he has taken particular
care to avoid paying them any compliments,
or even making frequent ufe of their names,
left his defire of promoting the fubject
fhould be apparently conveited into an en-
deavour of promoting the intereft of certain
practitioners. *

The firft four chapters contain fuch faéts
as may be of theoretical ufe in the applica-

tions
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tions of aeriform fluids, and in the invef}i-
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 procefles that are princi-
pally depending thereon, fuch as refpira-
tion, combuftion, &c. The fixth and fe-
venth chapters fhew the practical applica-
tion of thofe fluids by way of remedies to
the human body; and this practice is ex-
emplified in the eighth chapter, in which a
felect number of authentic cafes is related.
The ninth, or laft chapter, 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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may be rendered lefs equivocal, and more
generally intelligible ; for at a time when
ghe old names are not quite difufed, and
the new chemical nomenclature not uni-
verfally underftood, it is difficult to de-
termine whether the greateft number of
readers may remain fatisfied with the ex-
clufive ufe of either.

Wells Street, ' 1
January the 8th, 1798. ; '
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FACTITIOUS AIRS.

EalAPTER I

The principal Properties of thofe Airs, or
permanently elaftic Fluids, which bave been
applied as Remedies to the Human Body.

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 common air, with re{pect to elaf-
ticity and invifibility ; but otherwife effen-
tially different from it, as alfo different from
each other ; fuch are the depblogifticated air,
or wvital air, or oxygen air 5 the phlogifticated
air, or gas azote ; the fixed air, or carbonic acid
B gas;
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gas; the inflammable air, or bydrogen gas; the
nitrous gas, &c. But as of all the different
airs five only appear to be applicable to the
human body, viz. the common, the oxygen,
the azotic, the carbonic acid, and the hy-
drogen airs, we thall not therefore extend
our notice to any other fort of elaftic fluid ;
nor fhall we defcribe more than the prin-
cipal properties of thofe five ; vzz. fuch pro-
perties only as may be ufeful to elucidate
their a&ion on the human body.

Of the Common, or Atmofpherical Air.

THAT invifible elaftic fluid, which {fur-
rounds the earth, and in which we live, is
indifpenfably neceflary to animal life, to
combuftion, and to other procefles. No
animal can live, nor can any combuftible
body burn, without air. For either purpofe
the atmofpherical air is more or lefs ufeful
in proportion to its purity.

WHEN common air is mixed with another
particular fort of air, called nitrous gas, a
diminution of bulk takes place, which is
proportionate to the purity of the air; the

- pureft
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pureft air being diminithed moft, and wzce
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
i1s made, has been called an eudivmeter.

THE purity of commeon air is not the
fame 1n all places, nor 1s it conftant in the
fame place at all times. The variation in
the latter cafe is 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 thz atmofphere, &c.

B 2 But
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But in caves, mines, crowded rooms, hof-
pitals, work-fthops, and the like, the air is
lefs pure; yet even in this cafe the dif-
ference, as indicated by the teft of nitrous
air, is but trifling ; excepting indeed thofe
places in which the communication with
the external air is abfolutely or almoft en-
tirely interrupted *.

NOTWITHSTANDING the fmall differ-
ence which is manifefted by this method of
trying the purity of common air, it is how-
ever evident, from the oppreflion which is
felt in certain inftances, and the reviving
effe¢t which is experienced in other cafes,

* Dr. Prieftley having dined one day in company
with eight or ten perfons, in a large and very lofty
room, and happening to go out of the room for a thort
time, was, on his return, ftruck with the offenfivenefs of
the 2ir, and his curiofity prompted him to afcertain the
degree in which the air was injured. On trial he found
that 100 parts of that air, with 100 parts of nitrous air,
were reduced to 131 parts; whereas the like experiment
being performed with the air of a well-ventilated room

of the fame houfe, the 200 parts of mixt aerial fluid were
reduced to 125 parts,

-

that
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that the human lungs are fenfibly affeGted
by the {fmalleft differences in the purity of
the air. But it is neceflary to remark, that
noxious particles are frequently ifufpended
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 thort, that are fo-
reign to, or unconnected with, the nature of
air.

TuE 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 air, by about 337 part
of the whole,

B 3 keeping,



6 MepicinAL PROPERTIES of

keeping, or by being for a time loaded
with the vapour of water, nor by rarefac-
tion or condenfation; but it 1s contaminated
principally by refpiration, by combuftion,
by the fermentation and putrefaction of ani-
mal and vegetable bodies, by the calcina-
tion of metallic {ubftances, by the prefence
of vegetables when they are not under the
influence of the fun’s rays, and by the ad-
mixture of every other gas, or permanently
elaflic fluid, except the oxygen.

WueN the common air is completely
contaminated, or rendered unfit for com-
buftion and refpiration, it 1s (according to
the prefent nomenclature) called gas azote,
whereas it was formerly called phlogiflicated

air. '

VITIATED air is capable of being meli-
orated various ways, and the methods of
effecting it mzy be diftinguithed into na-
tural and artificial.  'The natural means are
far from being known to their full extent;
but the vegetation of plants, in certain cir-

cumitances,
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cumftances, and the contalt of water, as in
rains, dews, &c. are two very powerful
correctors of contaminated air. Whether
thofe and other natural means, are {ufhicient
to preferve the atmofpherical air nearly in
‘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 an{wered
by the philofophers of future generations.
For my part, I am led to fufpe&t that the
purity of the air is fubjet to a periodical
flactuation, or to an alternate increafe and
decreafe for an uncertain number of years.

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

THe artificial methods of correcting vi-
tiated air are few and imperfect. Ventila-
tion, by means of bellows and other ma-

B 4 chines,
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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. viz. by removing the vitiated,
and introducing a freth 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 paflfed throngh the fire muit 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 divelt common air of the poifonous
effluvia 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 {ufpended in the air, as it often takes
place in feveral natural and artificial pro-
cefles, then reft alone, or at moft a flight
agitation 1n water will be f{ufficient to pu-
rify the air. By the admixture of oxygen
gas, a quantity of common air may be im-

Prﬂ?ﬁd
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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 .ijpirfﬂgg'/}fmz‘fd, or Oxygen Air,

THE oxygen is a fort of aerial fluid,
that poifefles the ufeful properties of com-
mon air in a much more eminent degree; viz.
it affifts 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.

THis air is not found pure or unmixed
in nature, but it may be extracted from va-
rious {ubftances by means of artificial pro-
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

with,
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with, and is difperfed through the circum-
ambient air as foon as it is generated ; fo
“that the air contiguous to the plants is fel-
dom f{enfibly better than that of the neigh-
bouring country.

By the addition of nitrous air the oxygen
is diminifhed much more than common air.
When 100 parts of good oxygen air are
mixed with an equal quantity, vsz. 100
parts, of nitrous air, their joined bulk will
not exceed go parts, the other 150 parts
having loft the aerial form. Nor is this
the utmoft degree of diminution that can
be produced; for if 100 parts of the pureft
oxygen that can be procured, be mixed with
twice its quantity of nitrous gas, almoft the
whole bulk of elaftic fluid will difappear ;
at moft, the refiduum will not exceed five
or fix parts. By putting a lighted candle
into a vefiel full of any {pecies of refpirable
air, and obferving the effe¢t of that air on
the flame, one may eftimate the degree of
its purity near enough for feveral pur-
poics. |

THE
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THE 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 {pring water, and
thus expofed to the direct rays of the fun,
yield a confiderable quantity of oxygen air,
which alcends to the upper part of the re-
ceiver, and may be eafily removed from it
for ufe. One hundred leaves of Indian crefs,
naflurtium 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 guite pure, but yet
vaftly better than common air. I do not
know of any plant whofe leaves produce
this fort of air in greater abundance.

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

ONE
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OnE ounce of nitre, by remaining ex-
pofed to a full red, or rather a white, heat
in an earthen retort for about four or
five hours, will give between 700 and
8oo cubic inches of oxygen air, which
is not equally good in every period of the
procefs, but at a medium it is fuch that
if 1co parts of it be mixed with 150
parts of nitrous air, the whole will be re-
duced to about 1oo parts. This oxygen
oas contains a quantity of nitrous acid in
the form of vapour, and therefore, when it
is to be ufed for refpiration, the acid vapour
muft be previoufly feparated from it, which
may be done by agitating the air in an al-
kaline lixivium, or at leatt in lime water,

Ir an ounce of mercurius precipitatus per |
Je be expofed to a barely red heat in a
glafs veffel, it will yield at leaft 66 cubic
inches of very good oxygen air.

REep precipitate of mercury, when treat-
ed in the like manner, does alfo yield a

confiderable quantity of this fort of air.
THE
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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.

THis fort of elaftic fluid may be alfo ob-
tained in {fmall quantities from feveral other
metallic calces; but the mineral called w2y«
ganefe, gives a great quantity of it in an
eafy manner; it is at the fame time a very
cheap article, fo that, upon the whole, man-
ganefe is at prefent the moft eligible fub-
ftance for the purpofe of procuring oxygen
air.

MANGANESE
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MancANESE is not always of the fame
quality, and of courfe the elaftic fluid,
which is extracted from a given quantity of
it, 1s variable both in quantity and quality.
One ounce of good manganefe, free from
large calcareous particles, will, ina red heat,
yield more than two pints and a half wine
meafure, or about eighty cubic inches of
claftic fluid, about one tenth of which is
carbonic acid, and the reft is oxygen gas.
By means of vitriolic acid and a gentle
heat, about an equal quantity of elaftic
fluid, nearly of the fame quality, may be
extrated from manganefe; but in this cafe
{ome acid vapours come over with it, which
muft be carefully wathed off in order to
render the oxygen air fit for refpiration.

THE oxygen air is diminithed to a much
greater degree than common air, not ;}nly
by the admixture of nitrous gas, but alfo
by all the procefles which are known to
diminith atmofpherical air ; and indeed
fometimes the whole quantity of oxygen

air is abforbed or deprived of its acrial
form.
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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.

THai1s gas, which is the heavieft of the
aerial 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 affifting refpi-
ration and combuftion *; nor is it dimi~
nithed by nitrous air. It combines with
various {ubftances, and is readily ablorbed
by water, to which it communicates an
acidolous tafte and fparkling property. It is
alfo abforbed by, and precipitates the cal-
careous 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 a

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

carcous
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careous earth in the water. It alfo diffolves
iron in water, and keeps it diffolved there~
in. ‘
Turs elaftic fluid i1s produced in a great
many natural as well as artificial proceffes.
It is frequently found in fubterranean places,
efpecially in the vicinity of volcanos, and
hot {prings, where, on account of its great
{pecific gravity, it remains for a confiderable
time, unlefs it be removed by means of
ventilation, &ec. It is contained more or
lefs in almoft all the mineral waters; it is
abundantly produced in vinous fermenta-
tion. Refpiratiod, combuftion, and fome
other procefles, do likewife produce a cer-
tain quantity of carbonic acid gas. It is
contained in a variety of mineral fubftances,
and particularly in calcareous earth, as chalk,
marble, &c. from which fubftances a great
quantity of that gas may be extracted by
means of heat or of acids *; the calcareous

* The fixed air which is contained in white marble
amounts to about one third part of its weight.

bodies
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bodies remaining, after the lofs of that gas,
in a cauftic oracrid ftate ; {o that the cal-
careous earth, by being in a mild ftate whilft
it contains that elaftic fluid, may be juftly
confidered as a neutral falt, confifting of an
earthy bafis and an aerial acid.

Of the Inflammable Air, or Hydrogen Gas.

InFLAMMABLE Air is the lighteft of the
elaftic fluids. It is, as its name imports, 2
combuftible fluid, which, like other com-
buftible fubftances, may be inflamed by the
contact of an ignited body, and will burn
only when in contact with common, or oxy-
gen, air,

THovucH this fort of elaftic fluid be ab-
folutely 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 —i=

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

B HYDROGEN
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HyproGEN gas is abundantly produced
during the diflolution of animal and vegeta-
ble bedies ; hence it is often found to come
out of ponds, burying grounds, and other
places that contain animal and vegetable
matter in a ftate of decay. This gas does
alfo frequently come out of the earth, where
inflammable minerals are contained, as in
coal mines, and mines of fulphureous me-
tallic ores. But in all thofe cafes the in-
flammable gas, by being much lighter than
common air, afcends to the upper regions
of the atmofphere as foon as it is produced,
and leaves the air, adjacent to the ground,
very little, if at all, infeted, excepting in
vaulted fubterranean places, where, indeed,
befides its infe&ting the common air, it
fometimes takes fire and explodes, to the
great danger of the miners.

By means of heat, or of acids, this gas

may be obtained from almoft all forts of

bodies, whether they be vegetable, animal,
- or mineral. But the greateft quantity of it
may be extrated from iron, or from zinc,

3 : by
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by means of diluted witriolic acid; and
likewife from iron, by pafling 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
is mixed with a confiderable proportion of
carbonic acid gas.

HyDpROGEN gas has the property of
diffolving and holding in fufpenfion, for a
longer or fhorter time, a variety of fub-
ftances, fuch as iron, charcoal, f{ulphur,
phofphorus, &c. from which circumitance
it acquires a varicty of particular names as
well as propertics. Hence we hear of the
phofphoric hydrogen gas, or phofpburet of hy-
drogen ; of the fulpburic bydrogen gas, or
Julpburet of hydrogen, &c.; hence alfo we
find that the hydrogen gas 1s not always of
the fame {pecific gravity, nor has it always
the fame {mell.

C 2z iT
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It has been obferved, that the hydmgen-
gas fometimes lofes its inflammability, and
degenerates into azotic air. This change
happens more frequently when the hydro-
gen gas is mixed with common air. The
caufe of this phenomenon has not yet been
fully afcertained.

For the fake both of brevity and of
perfpicuity I have omitted to mention the
{pecific gravities of the abovementioned
elaftic fluids in the preceding pages, and
thall add them all together in the following
table, which contains their {pecific gravities

as well as the abfolute weight of a cubic
inch of each elaftic fluid.

THE gravity of common air is confidera-
bly afteted by the variations of heat,
wind, purity, &c. fo that its {pecific gravity,
compared with that of water, has fome-
times been known to be as one to fix hun=
dred and fix, and at other times as one to
nine hundred and thirty-one*. The gra-

* Muﬂ}_h&ﬂb[ﬂt&, tom. I, §l 25‘59-'
vities
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vities of other elaftic fluids are likewife fub-
ject 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
cight hundred, when the height of the ba-
rometer is 29,8 5 inches, and when Fahren-

heit’s thermometer is at §3°.

Names of the elaftic  Tlheir fpecific

Fluids. Gravities.

Commonair = - 1 -

Azotic gas, or com-
mon air completely
diminifhed by ni- { %1948
trous gas = -

Oxygen air - - 31,0427

Carbonic acid gas 1,5 -

Thelighteft hydro- 3
gen gas - = }0‘0833

a8

Abfelute Weight of &
Cubic Tnuch of each
in Troy Grains,

0,31648
0,3
0,33

0,475
0,02637
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CHAPTER Sl

Falts concerning the Refpiration of Common,
and of Oxygen, Adir,

HAT the whole mafs of air which

furrounds the earth is called the at-
mofphere, that this atmoiphere extends to
a confiderable but unknown diftance above
the {urface of the earth, that it decreafes in
denfity as it recedes from the earth, that its
motion is called wind, that it ats upon all
other bodies by its temperature, its weight,
and other qualities, that it abforbs vapours,

or keeps them f{ufpended, and fuch other

like propertics of the atmofpherical fluid,

have been rendered fo common by the

prefent ftate of knowledge and of polite
education, as not to demand any particular
elucidation in this work ; we fhall, there-
fore, proceed immediately to enumerate the
phencmena which have been afcertained
celatively to the refpiration of common air,

upon
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upon which, as upon a {olid bafis, we may
afterwards eftablifh the theory and the prac-
tice of applying the factitious airs to the
human lungs.

A cErRTAIN quantity of air will {upport
animal life, or combuftion, but for a limited
time. If a ligchted middle-fized tallow
candle be confined in a veffel that holds
one gallon of common air, the flame will, in
a few feconds of time, begin to grow dim,
and it will be extinguifhed 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 veflel that
holds ten gallons of common air, he will
begin to feel an opprefiion, and a difliculty
of refpiration, at the end of eight or ten
minutes ; this difficulty will gradually in-
creafe, and at the end of about half an
hour, reckoning from the beginning of his
confinement, he will lofe his fenfation,

C 4 his
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his motion, and, prefently after, his life.
The fame effe@ will take place with other
animals, in a longer or f{horter time, propor-
tionably to their fize, nature, and difpofi-
tion of body.

In the ufual way of breathing, when
refpiration is performed in a natural and
eafy manner, a full grown perfon confumes
about five cubic feet, or thirty gallons and
a half, beer meafure, of common air per

hour.

LY

A maN generally performs one infpira-
tion and one expiration for every feven or
eight pulfations of his arteries ; therefore
reckoning, at a mean, eighty pulfations per
minute, a perfon may be faid to perform
eleven or twelve infpirations, and as many
expirations, in a minute. Bat refpiration
is quickened by various caufes; wiz. by
the quickening of the pulfe, by agitation of
the body, by heat, by furprife, by difeafes of
the lungs, by a rarefied atmofphere, and by
impure air, 'Thus when a man is confined

n
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in a 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 a 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
in{piration, a double quantity, wviz. fixty
cubic inches of air, may be expelled, and
even then fome air neceffarily remains in
the lungs, wind-pipe, and mouth.

THE 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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were confined in a bladder that was fur<
nifhed with a wooden tube ; this tube was'
applied to the mouth of a healthy middle-
aged man, who, ftopping his noftrils, en- =
deavoured to breathe that quantity of air
as long as he pofiibly could. After having
performed forty infpirations, his ftrength
began to fail, and he was obliged to de-
fift.

Orp perfons, people of a bad habit of
body, or labouring under difeafes, and fuch |
as eat and drink immoderately, will conta-
minate the air much fafter than the healthy,
the moderate, and the young.

It has been afferted, that fome human
beings can live with a much fmaller quan=
tity of air than has been mentioned above,
and that divers have fometimes been known
to remain under water ten or fifteen mi-
nutes, and even a longer time *. It has

# See Beckman’s Hiftory of Inventions, article
Diving-Bell; and Gmelin’s Reife Durch Rufsland, 11,

L bl
cen
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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 ftrong reafons for
difcrediting the above-mentioned aflertions,
The inaccurate way of reckoning the time
in fuch 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 uneafinefs in about half 2 minute’s
time.

THE air, which has been completely con-
taminated by refpiration, is deleterious to
other animals, though {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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‘bulk, the diminution being various, buff_,'_
hardly ever exceeding one-fifth part of the
original quantity.

THuE deleterious quality of the air that
has been contaminated by refpiration is in
great meafure owing to the carbonic acid
gas, which is formed in the procefs of re-
fpiration ; and it is for this reafon that,
when an animal is confined in a veflel full
of refvirable air, he will be able to live
longer in it when fome lime-water is placed
in the veflel, than otherwife; becaufe the
lime-water abforbs the carbonic acid gas as
foon as it is generated. An animal will
hikewife live longer in a veffel full of air,
when he is placed at the upper than at the
lower part of the vefiel; becaufe in the
former cafe the carbonic acid gas will, on
account of its great {pecific gravity, fall to-
wards the lower part of the veflel, and will,
of courfe, be at a diftance from the body of
the animal.

THE
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. 'Tue refpiration of oxygen air is attended
with peculiar phenomena. The oxygen,
like the common, air, is diminifthed 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 acia 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 oxvgen air is confumed fafter
than is neceffary for the ufual fupport of
life ; 'and, in fad, if the fame quantity of it
be mixed with an equal quantity of azotic

¥ Amongft the various ways of producing oxyzen
airy it frequently happens, as we have already hinted,
that acid vapours, or other volatile fubftances, are
mixed with it; and in that cafe the animal which is
confined in it may feel an oppreflion on his lungs, or
he may even be fuffocated, when, by the teft of nitrous
gas, that air will atually appear to be much better than
common air,

gais,
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gas, it will then laft as long again, 'I.rfz.'
about tén minutes. It is therefore evident,
that as the azotic gas isabfolutely incapable
of affifting refpiration, the mixing of it with
the oxygen air produces no other effect than
that of prefenting a fimaller quantity of
oxygen to the furface of the lungs in each
infpiration. It is for the {fame reafon that |
oxygen air is confumed fafter, and that
common air is vitiated fooner, when. re-
fpired under an increafed, and {lower when
refpired under a diminithed atmofpherical
preflure. '

Tur air which is expelled from the lungs
after every infpiration, whether it be oxygen
or atmofpherical air, contains, befides the
portion of carbonic acid gas, a confiderable
quantity of aqueous vapour, which, in cold
weather, is manifefted by its condenfation
as foon as it comes out of the mouth ; for
air can hold in {olution a much greater
quantity of water when hot than when
cold. |

]

Tug
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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 effeéts are increafed to {uch
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 {ub-
ject.

Dr. PR1ESTLEY is, as far as I know, the
firft perfon who had the curiofity of breath-
ing oxygen air. ‘‘ I have,” fays be, ¢ gra-
“ tified that curiofity, by breathing it,
“ drawing it through a gla(s-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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« but I fancied that my breaft felt peculi=
< arly light and eafly for {ome time after-
¢ wards *.” |

THE following experiment was perform-
ed, with great accuracy, before a philofo-
phical fociety of gentlemen, at Dr. Hig-
gin’s houfe, in the year 1794.—Nineteen
pints of pure oxygen gas were put intoa
receiver which ftood inverted in lime-
water. A tube proceeded from the upper
part of the receiver to the mouth of the
experimenter, a healthy man of about
twenty-two years of age, who, after hav-
ing accurately ftopped his noftrils, and hav-
ing expired as much air from his lungs as
he poffibly could in a bent pofture of the
body, took the end of the tube in his
mouth, and began to breathe the oxygen
air in a natural and flow manner, during
which the receiver was permitted to play
freely up and down in the lime-water, in
order to prevent any increafe or decreafe of

* Experiments on Air, &c: vol, i, p. 102+

preflure
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preflure 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 corfumed 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
“ in fulnefs and firength ; 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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« warmth in his lungs. In one hour after
¢ the experiment his pulfe returned to
“ fixty-four ¥.”

DRr. Beppoes found the breathing of
oxygen air extremely hurtful. “ To my own
“ lungs,” fays be, * it feels like ardent {pi-
“rit applied to the palate; and I have
«¢ often thought I could not furvive the in~
“ {piration of oxygen air, as it is driven
“ from manganefe by heat, many mi-
SCniites s

A siNGLE infpiration of oxygen air may
be kept in the lungs much longer than an
infpiration of common air.

WHEN oxygen air is mixed with com-
mon air, and is then breathed in that di-
luted ftate, the lungs are lefs affeGted with

* Minutes of the Society for Philofophical Experi-
ments and Converfations, page 146.

+ Confiderations on the Medicinal Ufe of Fallitious
Airs, vol, i, p. 14,

the
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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 neceflary to ftate the effect which
the breathing, or the ation, of oxygen air
has been obferved to have upon particular
parte of the animal body, whence proper
conjeftures 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 ftimulus
to the lungs, has been evinced by various
experiments, but by none better than the
following, which has been repeated with
equal fuccefs 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 vanithed ; 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 kittens were
{ubjected to the like experiment, the ge-
neral refult of which was, that the oxygen
air brought them to life where common
air proved ineffeGual. 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& we derive a power-
ful method of reftoring fufpended anima-
tion. '

RamgiTs, dogs, kittens, and birds, have
been often confined in vefiels 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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experiment has been protracted to a certain
length, it has almoft always been attended
with illnefs, with a ftrong inflammation, and
even with death. The diffe&ion of the
animals that have been thus oxygenated, has
principally exhibited the following phzno-
mena:

THE 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 thew
figns of ftronger irritability.

AnimaLrs that have breathed oxygen
air, previoufly to their being immerfed 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=-

D g {ure,
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fure, if not entirely, contributes to the pre-
fervation of their lives.

ArTER having defcribed, in the preced-
ing paragraphs, the principal phznomena,
which are produced by the refpiration of
pure, or nearly pure, oxygen air, it will be
hardly neceflary to add, that a mixture of
common and oxygen airs, or of azotic and
oxygen airs, muft produce ph@nomena ana-
logous to thofe which have been men-
tioned above, but nearly proportionate to
the quantity of oxygen air which is con-
tained in the mixture. There is, however,
a remarkable circumftance, which muft be
carefully attended to, as being of the ut-
moft confequence in the application of
oxygen air to medicinal ufes. This cir-
cumftance is, that whilft the refpiration
of pure oxygen air, or of fuch air as con-
tains a great proportion of oxygen, is at=
tended with inflammation and other bad
confequences, the refpiration of common
air a little improved by the admixture of a
moderate proportion (as for inftance, one-

15th,
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15th, or even one-20th) of oxygen air,
is attended with remarkably falutary ef-

fects.

TuE inhalation of fuch diluted oxygen
air, or we may call it improved atmofphe-
rical air, for about 1o or 15 minutes a
day, has been found to produce a florid
colour in the face, to conciliate fleep, to
ftrengthen the organs of digeftion, to pro-
mote circplation, to ftrengthen the pulfe,
&ee,

However ftrange and unaccountable
thofe effects may at firft fight appear, efpe-
cially to thofe who are not converfant in
philofophical inveftigations, the falts are
certainly true, and a fimple refleCtion 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 country air,

D 4 above
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above that of the town, is not equal tg |
that which is produced by mixing com-
mon air with even one-twentieth of its
bulk of oxygen air. But we fhall have oc-
_cafion to notice this circumf{tance again in
the fequel. ;

CHAPTER IIL

Phenomena arifing from breathing other
aerial Fluids, befides the Common and
the Oxygen Airs.

T has already been noticed, that of the
various forts of elaftic fluids, two only,
vsz. the common and the oxygen airs, are
capable of affifting refpiration, from which
it may be naturally deduced, that by the
admixture of any other gas, either of thofe
two will be rendered lefs refpirable in dif-
ferent degrees. But this diminifhed good-
nefs of the refpirable airs, this mixture of
refpirable
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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 gaffes.

I wouLD not be underftood to affert or
think that the action of the unrefpirable
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 properties to the mixture, which mix-
tures are of courfe applicable to particular
cafes. With refpe to thofe mixtures,
much has already been afcertained; but 2
great deal more remains to be examined and
tried under a variety of circumftances, tq

which
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which obje&t we muft look forward with
anxious expectation. |

It has been repeatedly afferted and de-
nfed, that pure and unmixed hydrogen, or
inflammable gas, may be refpired with im-
punity for a confiderable time, and many
experiments are related to prove each of
thofe contradictory affertions. The equi-
vocal refults of thofe experiments arife from
two caules, viz. from the variable nature
of the gas, and from the different quantity
of common air, which remains in the lungs,
mouth, &c. of the animals that are fub-
jetted to fuch experiments.

INFLAMMABLE gas, in the common
way of producing it, is fcldom very pure;
but even when that is the cafe, its coming
into contact with the lungs is naturally pre-
vented by the common air, which remains
in that organ previouily to the application of
the inflammable gas, the latter being much
lighter than the former. By a ftrong ex-
piration in a bent pofture of the body, the

common
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common air may, in great meafure, be ex-
pelled ; but even in that cafe a certain
quantity of 1t unavoidably remains in the
mouth, wind-pipe, &c.

Or the different forts of inflaimmable
gas, that which is obtained by pafling the
fteam of water over red hot iron feems to
be the leaft offenfive. Next to this 1s 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 affifting 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 veflel, 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 vanifthed, and
his ftrength is {o 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 extraGted
from 1iron and diluted vitriolic acid. |

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

WueN 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,
convulfive coughs, &c. where the object is
to diminifth the irritability of the parts af-
feGted. During this operation the face
will be found to grow dark or livid, but the
natural colour will be fpeedily recovered by

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

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

THE a@ive quality of this gas is pei-
ceivable even when diluted with 20 or
30 times its own bulk of common air.
A perfon who breathes it in that diluted
ftate for about a quarter of an hour, is ge-
nerally made fick and vertiginous; feeling at
the fame 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 diminifhed by it, on which

account
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account it has been adminiftered in various
cafes with advantage to the patient. Some
patients, after the refpiration of this di-
luted gas, have experienced fuch levity or |
infenfibility about the region of the lungs, =
as to remain for a time entirely free from
pain. :

IT is remarkable, that the ficknefs, diz-
zinefs, or, in fhort, the bad effeéts of the
diluted hydrocarbonate, frequently come on
after the operation, and fometimes come on
and go off two or three times repeatedly, at
the interval of an hour or longer; which
{hews that this fort of gas can hardly be
adminiftered with too much care and cau-

tion.

PuRre carbonic acid gas is likewife very
pernicious to the lungs. Sometimes one
or two infpirations of it have been quite
fufficient to kill an animal; and, indeed,
animals will die in carbonic acid gas, and
likewife in hydrocarbonate, much fooner
than if they did not refpire at all, or if they

were
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were immerfed in water, which proves that
fome noxious principle is introduced by thofe
gaffes into the body. '

Or the animals, thofe which have large
lungs in proportion to their bulk, and are
formed to live in the air, are {ooner af-
fected by this gas; thus the birds have in
general been found to die f{ooneft 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 into the common
air. When they die in it they fhew no
ftruggles. By being frequently expofed to
this gas, the animals may be f{o habituated
as not to be killed by it {o foon as others
that were never expofed to it.

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

* Bergman de Acide Aereo, et 26.
inflamed
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inflamed places. The right ventricle and
right auricle of the heart; the pulmonary
artery, the vena cava, the jugulars, and the
veflels of the brain, are turgid with blood ;
but the pulmenary veins, the asrta, the left
ventricle, and left auricle of the heart, are
moftly flaccid. The mufcular fibres of the
body are found deprived of irritability, fo
that even the heart, extracted whilft the
body is ftill warm, fhews no figns of irrita=
bility *. ;

FisuEes die in a few minutes time, in wa=
~ ter impregnated with carbonic acid gas 5.

WaEeN this gas is diluted with twice or
three times its own bulk of common air, it
may then be breathed for a certain time;
but not nearly fo long as the mild forts of
inflammable air fimilarly diluted.

PurE azotic gas is about as deleterious
as the inflammable gas from iron and di=

¢ Bergman de Acido Aereo, felt. 26,
t Prieftley’s Exp, and Obferv. vol, ii, feét, 13

Ne 3.
) Tuted
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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.

THE artificial gefles have likewife been
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 combined gafles, due
regard muft be had to their {pecific gra-
vities, as this circumilaince i1s often the
caufe of phenomena 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 2 great deal

E lighter;



o MepicinaL PROPERTIES of

lighter, and the latter much heavier, than
common air. If the inflammable, the carbo-
nic acid,and the common or the oxygen,airs,
be not well mixed together in a' veflel, they
will remain feparate for a confiderable time
in their refpetive places, vzz. the carbonic
acid air in the loweft part, the common in

the middle, and the inflammable in the

higheft part of the veflel; but even when
they are well mixed together, they always
fhew a tendency to feparate, fo that after a
fhort interval each of them will be found
lefs mixed in its refpective place. .

It is hardly neceflary to add, that the
fame peculiarity of fituation muft alfo take
place within the lungs, and that this is,
perhaps, the fole caufe which renders the
carbonic acid gas more noxious than the
inflammable gas, and the heavy fort of in-
flammable gas, Aydrocarbonate, more offen-
five than the lighter {pecies of it,
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e HAE S E K IV,

Phanomena arifing from the Application of
the abovementioned elaftic Fluids to other
Parts of the Animal Body befides the

Lungs.

T has been found that the pores of the

{kin imbibe and expel a {fmall 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
fkin, and the apertures were clofed imme-
diately after. The appearances, as obferved
by Dr. Maxwell *, and confirmed by others,
were in general as follows :

* See his Thefis, Edinburgh, 1787.

E 2 CoMMoN
]
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Common air fwelled or puffed the anis
mal, rendered it uneafy for a day or two,
after which the fwelling began to decreafe,
and vanithed entirely at the end of about
three weeks. |

Oxvcen air fwelled the animal, and ren-
dered it fomewhat uncafy for a fhort time;
the uneafinefs, however, foon vanifthed,
the animal became unufually Iivell}r, and the
fwelling difappeared much fooner than in
the cafe where common air had been uied.

Azoric gas fwelled the animal, and ren~
~dered it dull, by f{uperinducing a fort of
ftupor, which, in a few days time, de-
generated into convulfions, and at laﬂ: killed
the animal. -

Carsonic acid gas was rapidly ab-
forbed, and feldom produced any {light and
temporary uneafinefs.

HyproGEeN gas fwelled the animal, pro-
duced heavinefs and fhiverings; but the
{fwelling
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(welling difappeared fooner than in the cafe
of common air.

MRr. GIRTANTER is faid to have inject-
ed azotic gas into 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 irrirability almoft
entirely. A fimilar experiment being made
with carbonic acid gas, inftead of azotic
gas, nearly the fame phenomena took place.

Broob 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
ftiil brighter, and the oxygen air will be di-
minithed, and partly converted into carbonic
acid air. Op the contrary, if the blood
thus brightened, or the blood taken from
the arteries of an animal, which is ‘well

B3 known
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known to be of a florid red, be expofed to
any of the unrefpirable gaffes, 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 acts 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 vefiel full of

* Prieftley’s Exp. and Obf, vol, IIL feét. 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 conta¢t of inflammable gas does
neither accelerate nor retard the putrﬂfac-
tion of animal matter.

WHEN the ftream of carbonic acid air is
ifluing out of a fmall aperture, as that of
the tube of the phial in which this gas is
ufually produced from calcareous earth and
diluted vitriolic acid, if the mouth or nof=
trils be prefented to it, they will be affeted
with a peculiar, and rather pleafing, pun-

gency.

THis gas is poffefled of confiderable an-
tifeptic power. And for this property, it is
adminiftered to the animal body either in-
ternally or externally, and {eparate parts of
animral or vegetable {ubftances 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, er
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
iruit, certain mineral waters, &c. '

FruriT 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 wafhing
them three or four times a day in water
ftrongly impregnated with carbonic acid
alr,

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

o Lgiony 8
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tion, about -z th of its bulk of oxygen air,
whereas of coinmon air it will abforb about
the half of that quantity, viz. s-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 much as it does of common
air, viz. <5th 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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C.H AP ER

Thary of the Nature of Aerial Fluids, :zrm’gf’ 3
Refpiration. |

“HAT refpiration and life can not be

maintained without atmofpherical

air, is a fa& known to the philofophers of
the remoteft antiquity ; but their ideas of
the ufe of air in refpiration were vague, and
unfupported by experiments. On 'the re-
vival of learning in Europe, and efpecially
after the fixteenth century, the {Cientific
inquiries of philofophers, phyficians, and
chemifls, afcertained that the air was fub-
fervient to other natural as well as artifi-
cial procefles, befides refpiration ; and like-
wife that there actually exifted various fpe-
cies of air, fome of which were highly
noxious *¥. The progre{s and diffemination

of fcience gradually added new articles to

* Zee the works of Van Helmont and Dr. Mayow.-
W the
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the ftock of knowledge relative to the aerial
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 acrial
{pirit of nitze, enters the body through the
lungs, and furnithes the animal {pirits at
the {fame time that it communicates heat to

the blood *.

DRr. WHiTE {uppofed that the ftimu-
lating quality of the air is neceflary to keep
the heart in motion. Mr. Hew{on, obferv-

# See his work, printed at Oxford in the year 1674,
under the title of Tradlatus quinque Medico-Phy/ici.

ing
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ing that the blood has a more florid red
appearance in the left, than in the right, 4
auricle of the heart, concludes with faying, r-
that as the change of colour in blood out of’ L ;
the body is occafioned by the contact 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 i
re{piration, which he eftablithed by a train
of well-conduéted 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
Doctor’s Exper. and Obf, vol. III. fect. 5 ; or the Phil.
Tranf. vol.LXVI. ; and likewife Dr. Crawford’s work
ein Animal Heat apd Inflammation, 3

a real,
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a real, but a fuppofed, ageat in nature,which,
for want of better information, was applied
to explain moft of the pheznomena 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, fufficient
to account for the abovementioned phano-
mena in 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 {hall 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 eftablithed, and
likewife for the objections which have been
made to it, I mult 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 Analylis of Atmofpherical Air, &c.3
Fourcroy’s Chemiftry, &c.

THIS
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Tis theory is at prefent almoft univera
fally adopted by petfons of the firft rank in
philofophy, and daily experience is continu-
ally throwing new light upon it; yet it
muft be confeffed that it is by no means
free from doubts and difliculties. It is in
confequence of thofe deficiencies, and on
account of the uncertainty, which is infepa-
rable from the nature of hypothefes, that T
have carefully feparated the knowledge of
facts from the fuppofition 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 neceflary, at the °
fame time, to add the moft fatisfaltory ex-
planation which can be f{uggefted by the
prefent ftate of knowledge, and this ex-
planation will be found in the prefent
chapter.

Tue fenfation of heat is fuppofed to be
produced by a peculiar fluid called 2be caloric,
or clementary heat; a fluid extremely fine,
penctrating,and fo light that its weight can-

not
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- wot be eftimated. All forts of bodies are
txpandéti by the addition, and contracted
' “by the abftraction of caloric. The acceffion
of it to the human body produces the fen-
{ation of heat, and the feparation of it pro-
duces the f{enfation 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 {um 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
cawtaining 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 §0°, v22. 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 5o° of
heat, the heat of the mixture will be found
to be 80°, (wiz. greater than 73°, which is
the arithmetical mean) which thews 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,
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reverfed, vz, the water at go® 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
difference between their original tempera-
tures and the temperatures of the mixture
in the firft and laft cafe is as two te three,
we therefore fay, that the abfolute heat of
mercury is to that of an equal bulk of water
as two to three; vz, “ that the compa-
“ rative quantities of their abf/ute 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 3
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.

E Ir
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IT is in confequence of their various ca~
pacitics, that whenever bodies of different
{pecies are brought together, a change of
temperature is generally produced. Thus, if
you mix {pirit of wine and water, the mix-
ture will become hotter than the ingredients
were before. A much greater degree of
heat will be produced by mixing water
with vitriolic acid ; and, on the other hand,
if fal ammoniac de diflolved in water, a
confiderable degree of cold will be pro-
duced.

In moft {ubftances a total change in
their ftate of exiftence is produced by the
fuperaddition of caloric ; thus water is gra-
dually changed from its folid ftate of ice,
into a fluid, and then inte an elaftic flmd,
called vapour, by the addition of different
degrees of caloric. And it muft be re-
marked, that this change of ftate in bodies
is attended with a change of capacity for
containing caloric ; the lefs denfe {tate con-
taining the greateft quantity of caloric.
Thus water in the fluid ftate contains lefs

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

THE derial fluids are fuppofed to be
combinations of certain {ubftances with ca-
loric. Oxygen air confifts of a {ubftance,
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 #z0fe, 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 atmofphe-

rical air *,

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

* In general the atmofpherical fluid contains 2
variety of extraneous particles, but they hardly ever ex=-
ceed the hundredth part of the whole, and feldom
ameunt to that quantity,

X2 for
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for the particular fubftances which are fre=
~ quently found in the hydrogen gas, fuch as
phofphorus, particles of iron, &c.; they
muft be confidered as extraneous matters
fufpended or diffolved in the gas, but not
eﬂ'entlial to its conftitution.

Carzsonic acid gas confifts of a pecu-
liar {ubftance, called carbon, or the con-
ftituent part of charcoal, and oxygen air, in
the proportion of feven of the former to
eighteen of the latter.

WATER, which has long been efteemed
an elementary fubftance, incapable of de-
compofition, has been found to confift of
hydrogen gas and oxygen gas, in the pro-
portion of three of the former to feventeen
of the latter. By the combuftion of thofe
elaftic fluids water is actually formed ; and,
on the contrary, water may be reduced into
thofe aerial fluids, by placing it, under certain
circumftances, in contaét with bodies that
attract one of its components, or by the
action of electricity *. ‘

* See Fourcroy’s Chemiftry, the third volume of my
Ele&ricity,and the Phil, Tranf, for 1797, P. 1. "

CoMBUSTION
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ComzusTioN confifts in the abforption
of the bafe of oxygen air, vzz. 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.

Ir the calcination of a metal (which is
now called oxygemation 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 affe& our fenfes, and we ¢an
only obferve, after a certain time, that by
having abforbed a quantity of oxygen, the
metallic fubftance has loft its combuftibi-

P2 lity
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lity (wiz. its attrattion 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 fubflances, which confift of various
component articles, the procefs is accom-
panied with peculiar phznomena, which
vary with the nature of the combuftible,
the quicknefs of the combuftion, and other
circumftances. Thus in the burning of
wood, the oxygen of the atmofphere is ab-
forbed, the caloric and the light are difen-

gaged,
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saged, 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
fteam, and fo forth.

A varieTy of phenomena may be ob-

vioufly explained upon the bafis of this
do&rine.

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 (vzz. about one quarter) of
oxygen air. Thus may other procefles be
eafily reconciled to, or explained by, this
theory. But it is now time to examine the
phznomena of refpiration,

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

F 4 fuch
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{uch as the voice, the cough, &c. no notice
will be taken in this work. The other ufes
principally confift in furnifhing the body
with a conftant fupply of oxygen, and pie-
bably in exonerating the blood of the
fuperfluous carbon and hydrogen,

In the precefs of refpiration a decompo~
fition of the air takes place in the Iungs._-
The blood, in its paffage through that or-
gan, abforbs the oxvgen of the common air,
difengages the caloric, and leaves the azotic
gas, with a fmall refiduum of oxygen air,
The blood, therefore, does not imbibe the
oxygen air, but the oxygen alone, wiz. the
bafis of oxygen air, divefted of that quantity
of caloric which was neceffary to give it
the aerial form. The caloric which is fet
free in this procefs, by difperfing itfelf
through the body, keeps up its temperature,
and forms the origin of animal heat. How-
ever, this part of the theory which relates
to the formation of animal heat, is embar-
rafled with difficulties, which will be no-
ticed prefently.

THE
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Tur carbonic acid gas, which is formed
in the procefs of refpiration, is {uppofed to
derive its origin from a quantity of carbon,
which, being difcharged from ‘the blood,
combines with a portion of the oxygen
air.

THE 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 is 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 ftate from the
chyle, &c.

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

water,
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water, in the form of. vapour *.—Let us
now examine the different parts of this
theory.

IT is evident, from the foregoing faés
and explanations, that the OXygen air 1s the
only fluid capable of affifting refpiration and
combuftion, and that it is indifpenfably ne-
ceffary to animal life, fince the common air
is ufeful only on account of the oxygen it
centains.

LY

¢ There are fome modern philofophers, who explain
the phznomena of refpiration without admitting the ab-
forption of oxygen by the blood. The bloed, they fay, in
paffing through the lungs, acquires a vermilion red
colour, becaufe it depofits a portion of its carbonated hy-
drogen upon the air; and it becomes again dark in the
courfe of circulation, becaufe it combines with a frefh
quantity of carbonated hydrogen. At the fame time the
oxygen of the common air which enters the lungs, by
combining with the carbon and with the hydrogen,
forms the carbonic acid gas with the former, and the
watery vapour with the latter—It may be eafily per-
ceived, that by only changing the name of carbon into
that of phlogifton, this explanation may, in a great
meafure, be made to coincide with Dr, Pricftley’s hypo-

i
theas.

THE
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Tue 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 effe@ts are produced; and
on the other hand, that bad {ymptoms of
another fort are brought on by a greater
proportion of it, fuch as a preternatural
heat, feverith pulfation, pains, inflamma-
tions, &c.

Tue phaznomena 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. In a
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 1n common air,

THaT
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TuaT the blood abforbs the oxygen of
the atmofpherical air in the a& of refpira- -
tion, is a propofition which a variety of ex-
periments and analogies feem to prove be-
yond all doubt. When blood, recently taken
out of the veins of an animal, is enclofed in
a piece of bladder, and is thus expofed to
common air, or to oxygen air, it acquires a
florid red colour, and part of the oxygen
air is abforbed. The fame thing takes place
within the body, vzz. the air which is ex-
pired contains a fmaller proportion of oxy-
gen than it did before, and the blood wliich
returns from the lungs to the heart, and
thence proceeds through the arteries, is
found to have acquired a bright rednefs in
its paflage through the lungs; it is there-
fore natural to conclude, that the blood has
abforbed the oxygen through the pores of
the thin membrane, which feparates it from
the air in the cells of the lungs *,

* This membrane is certainly much thinner than

commeon bladder, Dr. Hales conjectured the thicknefs
of the former to be the thoufandth part of an inch,

Tae
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TuE probability of this conclufion is
corroborated by ftrong collateral proofs; as
by obferving that the arterial blood of ani-
mals that have been {uffocated, or that have
died for want of oxygen air, is far from be-
ing of its ufual florid red colour ; as allo by
obferving, that when a quantity of bloed is
confined in a veflel full of air, the air is not
{o 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 quantity of blood taken out of
the carotid artery of a {heep, 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 mufk
have been imparted to it by the blood *,
This experiment deferves to be repeated
with particular care.

Tue decompofition of air, and the ab-

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

* Medical Extra&s, vol. I, p. 7o.

logous
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logous to the phznomena of refpiration, and
confirm the abforption of oxygen by the
blood in that procefs, |

IT is true that a {mall quantity of car=

bonic acid gas is found in the air in which

blood has been confined ; but the formation

of this gas does not entirely account for the
diminution of the oxygen. Befides, it is
not improbable, as we faid above, that the
carbonic acid gas comes out of the blood
ready formed, at the fame time that the
blood abforbs the oxygen.

By examining the courfe and ftate of the
blood, we find that it preferves its brilliant
.rednefs through all the channels which con-
vey it from the lungs through the hearty
and to the extremities of the body. Butin
the other veflels, which receive it at the
extremities of the former, and convey it
through the heart as far as the lungs, the
blood is of a dark purple colour. The
former courfe is performed through the
pulmonary veins, the left auricle and left

ventricle
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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 laftly,
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 dire&t experimental informa-
tion concerning this interefting point, we
have only the light of analogy and con-
jeture to lead us in the inveftigation of

truth,
In
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In the combinations of the bafe of oxy=
gen air with different bodies, fuch as take
place in combuftions of every fort and de-
gree, three different effets muft be Part'i..
cularly remarked. The firft is, that the
oxygenation 1s generally accompanied with
colours of different intenfity ; the red being
produced more frequently than any other
colour, as is the cafe with mercurius calci-
natus per fe, red lead, crocus martis, &c.,
The fecond is, that by the acceflion of oxy-
gen a body is always rendered firmer or
more compact. Thus, by the combuition
of hydrogene and oxygen, water is pro-
duced, which is a much heavier and more
compact fubftance than either of its two
components ; thus allo by oxygenation oils
are thickened, and metallic bodies are con-
verted into a fubflance powdery indeed,
but whofe particles are firmer and harder
than the fame bodies i1n their metallie
ftate *, The third is, that a body lofes, in

‘great

# It is in confequence of the fuperior hardnefs of its

particles, that crocus martis (which is oxygenated iron)
' and
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great meafure, its capacity for containing
caloric, and of courfe gives out heat when-
ever it paffes from a fare into a more com-
pact ftate of exiftence, and vice verfa.
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 coms

municates fenfible heat to the furrounding
bﬂdiﬂs, &Ca

By an eafy dpplication of thofe fats to
the phznomena 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 flightly 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 polithing the hardeft fteel, glafs, and &en
agatfs_.

G nefs
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nefs and folidity to, thofe particles of mat-
ter which give increment and ftability to the
animal frame ; fourthly, and laftly, that as
the bond of union between the blood and
the oxygen is not very ftrong, and as the
union of the oxygen with other fubftances
at the extremities of the body is much
itronger, therefore it feems evident that the
caloric of the oxygen air is not entirely
evoived from it in the lungs ; but that the
greater portion of caloric is evolved at the
extremities of the arteries, where the oxy-
gen is more powerfully attracted by other
fubftances than it is by the blood in the
lungs. Hence it follows, that the origin of
animal heat does not exift in the lungs
only, but that it takes place, more or lefs,
in every part of the body. And this thews
why the whole body is nearly of the fame
temperature ; whereas, if the caloric were
evolved in the lungs only, that part of the
body would be much warmer than any
other, which is not the cafe *. |
' WauaT
* | am happy to find that this explanation coincides

with the opinion of a very diftinguifbed and recent ana-
tomical
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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 fatisfactorily, It has been fup-

pofed that the oxygen is attratted 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 reflefting upon this moft difficult of all
fubje&s, 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. Itisa law
of nature, to which, as far as we know, no exception is
found, that a body, while it pafles from an aerial to a
fluid, or from a fluid to a folid form, gives out heat.
Now, what is the whole bufinefs of the living {yftem 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 onin the extreme veflels,
and is a continual alfumption of new parts. The ex-
treme veflels are continually employed in forming fome
acids, which appear naked in the fecretions ; in forming

G 2 oxyds,
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fince it has been proved by a variety of ex-
periments, that the oxygen is attraced by,
and combines with, a variety of other fub-
ftances independant of iron or metals, I do
not fee the neceffity of attributing the at-
traction of the oxygen to the ferruginous,
more than to other, ingredients of the blood.
‘Nor do I fee the abfolute necefiity of at-
tributing the red colour to the particles of
iron, fince other fubftances, in which iron
1s not concerned, fuch as the oxyde of mer-

oxyds, as the fat and the jellies of the membranous and
white parts ; in the various depofitions of mufcle, berie,
tendon, &c. for thefe are all continually abforbed, thrown
off by the urine, and inceflantly renewed. They are
continually employed in filling all the interftices of the
body with a bland fluid or halitus ; they are continually
employed in forming fecretions of various kinds, In
performing all this the power of the veflels may do
“miuch ; but the ultimate ¢ffe in each procefs muft be
a chemical change, and perpetual changes will produce
-a conftant heat. Place the organ and focus of this ani-
mal heat in the centre of the body, and you are embar-
rafled in a thoufand difficulties; allow this heat tg'arife
in each part according to its degree of action, and each
part provides for itfelf.” Bell’s Anatomy, vol. II,

p-125.

cury,

. |
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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
fluids 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
fatisfactory to fuppofe, that both the car-
bonic acid gas, and the water, are feparated
from the blood in the lungs, but not formed
in that organ? It i1s certain that carbonic
acid gas is introduced into the {tomach by
the aliments; and 1t is certain that the
chyle conveys it to the blood, why then
thould we {uppofe that there is another for=
mation of this gas in the lungs ? As for the

G2 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 prattifed

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.

TuEe 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. But it is
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
motion ; 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.

THE azotic gas, which is the greateft in-
gredient of common air, 1s 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
is, that it expofes a proper quantity of oxy-
gen air to a great quantity of blood, which
could not have been the cafe if the atmo-
fpherical fluid had confifted entirely of
oxygen, This object is accomplithed 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, fuch as the fea-turtle and the frog,
the lungs confift of very few and very large
gells.

G4 Tus
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THE great proportion of azotic: gas in =
- comunon air, does alfo adapt that fluid to -
the purpofes of vegetation, and other na-
tural proceffes, the enumeration of which
is incompatible with the limits of this
Eflay, |

C HA P.TE:Ry0,

A general Idea of the Application of aerial
Fluids for the Cure of Diforders incident
to the buman Body. "8

ONSTANT obfervation has inform-

ed mankind, from time immemorial,
that the air of certain places is more or lefs
falubrious than that of other places; and
that the various qualities of the air in dif=
ferent fituations, are peculiarly favourable }
to certain conftitutions. Phyficians, avail- _
ing themfelves of this natural variety, have '.

long
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long been in the habit of fending their pa-
tients to {uch places as experience and ana-
logy indicated to be more favourable to their
refpiration. The tharp 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-
eommended in particular difeafes, and {o on.
Howfoever defetive and erroneous their
knowledge of the real conflitution of the
atmofphere may have been, howfoever they
may have abufed the application, yet certain
it is, that the variety of effets, fuitably to
the different qualities of the atmofpherical
fluid in different fituations, is attefted by
mnumerable facts and univerfal obfervation.
Previoufly to the late difcoveries, the ideas
of phyficians refpecting the different qua-
lities and effe@s of the atmofpherical fluid,
were vague, and generally erroneons. Ex-
perience, which fhewed them the advan-
tﬁges that had been obtained in 2 number
of fimilar cafes, was their beft guide, and
all befides was doubt and obfcurity. The
prefent fiate of knowledge has, in great
| meafure,
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meafure, diffipated the clouds ; fince it has
not only fhewn the reafons upon which
certain qualities of the air depend, but has
likewile furnifthed us with the means of
procuring airs of oppofite qualities, and of
any degree of purity, at all times and
places, as alfo of applying them in all the
extenfive variety of quality, degree of pu-
rity, and length of time,

Tue apparatus neceflary for producing
the various faltitious 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 fo good
as, that which was contrived by Mr. James
Watt, engineer, of Birmingham; by means
of which the artificial airs, of fufficient 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 neceffary 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
fhall, neverthelefs, referve, for the end of
the book, a lift of the principal precautions
which fhould be attended toin the manage-
ment of Mr. Watt’s, or of any other ap-
paratus of this fort, to which the pra&i-

tioner may fecur for extempore informa-
tion.

THE artificial elaftic fluids are applied to
the lungs by the way of refpiration, to the
ftomach 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 purpofe,
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
experimenter.

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 aerial 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 in-
verted in water, the ftopple is removed from
its {mall aperture, and the wooden tube of
the bag is applied quickly to it; then by
prefling the rececivers down 1nto 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 ratlier eafier, for which, fee the defcrip-
tion of the faid apparatus. The principal
imperfe@ion of thefe bags confifts in the
{fmell of the oil-filk, which proves naufeous,
and almoft intolerable to delicate perfons ;
yet this {mell may, in fome meafure, be re-
moved *,

‘ INsTEAD

* For this purpofe Mr. Watt gives the following
directions :—* 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 pieces 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 hy
¢ fhutting it up in a clean clofe veffel, and reduce it to
¢« powder. Sift this powder over the table to the
¢ thicknefs of a quarter of an inch, or more, fpread a

“ piece
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InsTeAD of oil-filk bags large bladdere
may be ufed; but as a bladder is not ca-
pable of holding a quantity of elaftic fluid
large enough for medicinal ufe, feveral of
them fhould be had in readinefs, each fur-

#¢ piece of your filk upon it, and fift upon that again ano-
« ther layer of your charcozl duft, and thus proceed al-
% ternating the layers of filk, and charcoal; until the
& whole of your filk is depofited ; then lay your move-
« able board upon the top of all, and leave the whole
¢ undifturbed for four or five days. If, upon remov=
¢ ing the charcoal duft, the filk has not loft its fmell en-
« tirely, repeat the procefs. The charcoal duft is to be
“ fwept off the filk, and the filk to be wafhed upon a
« table with a wet fponge until it is clean. The bags
« muft then be carefully fowed up, and the feams
“ anointed with japanner’s gold fize, taking care to ufe
¢ that kind which does not become brittle when dry.
* (Green oiled filk fhould be avoided, as it is ftained by
* means of verdigris, which rots it; the yellowifh filk
% is the beft.

¢ It is neceflary to obferve here, that although oiled
% {ilk be the beft fubftance known for making the bags
“of, it is very imperfedly air-tight; and although
“ charcoal-duft deprives it of fmell for the time, yet as
“ it can only attraét the odoriferous particles from the
* furface, it re-acquires fome fmell by keeping, but by
“* no means equal to what it had at firft.” i

nithed
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nithed 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 {ubftituted, 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, {ufficient 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 *,

WHeTHER 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, wafh
it well with a weak folution of falt of tartar, then wafh
it feveral times over with fair water, fo as to remove
every particle of alkali; laftly, wath it with {pirit of
wine.,

the



g6 MEeDICINAL PROPERTIES of

the air into his lungs at every infpiration;
and to open them immediately after; fo as
to expel the air from his lungs through the
noftrils into the atmofphere at every expi-
ration, and not to return it into the bag or
receiver. This operation is not eafily per-
formed by moft perfons, and fome there ars
who cannot perform it at all ; in which cafe
they breathe the fame air backwards and
forwards to and from the bag. But by this
means the air of the bag, even when lime-
‘water Is contained in it, is contaminated fo
quickly as to do more harm than good.

THui1s inconvenience, however, is com=
pletely obviated by the ufe of a little ma-
chine, which is to be interpofed betweer
the mouth of the patient and the faucet of
the bag. It confifts of a {mall box of wood,
having three apertures, to the two oppofite
of which two fhort tubes are faftened; to
the third, which is a lateral one, there i1s an
external valve which will only permit the
air’s going out of the box into the atmo-

fphere. One of thofe tubes is applied to
the
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the faucet of the bag, and it centains 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.

Or 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 purpofe it may be
adminiftered two ways, viz. either in the
acrial form in clyfters, or combined with
different fluids and given through the

* There are {everal 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.

H mouth,
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mouth. For the former of thofe purpofes
the gas muft be firft introduced into a blad-
der by the method already defcribed. For
the latter, the gas is either naturally con-
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 water is the
fluid which is more generally ufed. This
impregnation of water and other liquors.
with carbonic acid air, may be accomplith-
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 firong
ftate of fermentation ; or by filling a veflel
partly with carbonic acid air, and partly
with the required liquer, and then fhaking
it for a minute or two, &c. But the beft
way of performing this impregnation, is by
means of a well-contrived machine, which
has been 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 1m-

pregnating
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pregnating water with an incomparably
greater quantity of carbonic acid gas, than
that which can be accomplithed 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 I.ondon at a moderate price.

Tur application of fatitious 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
veflel 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 preflfed, fo as to throw a ftream
of the gas upon it ; the part itlelf, as far as
it 1s practicable, may be introduced into a
veflel full of the required air; or, laftly, a
{mall glafs funnel, with a bladder faftened
to its fmall end, and filled with the required
elaftic fluid, may be applied over the patt,
with the edge of its large aperture clofe to
the fkin, fo as to prevent the efcape of the
gas into the circumambient air.

5 130 THE
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Tue medical application of fa&itious
airs, and the effects which have thereby
been produced, are as yet labouring under
all the viciffitudes of truth and exaggeration,
of accuracy and mifapplication, of thort 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 conflit of fuch oppofite
powers, it is difficult to feparate truth from
exaggeration and error ; it is impoffible to
afcertain the precife limits of their ufe and

efficacy.

NoTwITHSTANDING thofe weighty ob-
Jjections, I have endeavoured to collect, 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,

1
|
|
a
?
|




FacrtiTious AIiRrs. 101

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 active 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
{timulus, 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.

THE ufe of azotic gas, and of the vari-
ous fpecies 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, {pafins, &c.

H 3 iy
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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.’

THE ufe of pure oxygen air is confined
to the purpoie of exciting the dormant
powers of fufpended 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 feverifh pulfation ; 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.
Buzt
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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
-bedy, and of courfe it promotes all the na-
tural confequences of thofe effelts, viz. it
quickens languid circulation, it ftrengthens
the organs of digeftion, promotes fecrctian?,
invigorates debilitated habits, and it aflifts
nature in throwing off bad humours, and
other lurking caufes of difeafes.

IT lhas 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
neceflary, in the application of this remedy, 1
to regulate the proportion of the two elaftic
fluids agreeably to the conftitution of the

patient, which may be eafily accumphihed 3

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
effects.

However flight this application may
appear, however {fmall the unufual quantity
-of oxygen which is thus introduced may
‘be, the effects 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 - are
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5
are almoft immediately relieved or affected
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 diftinguifthed by the eu-
diometer. Extremely minute, and almoft in-
conceivably fmall, quantities of matter can
act with wonderful efficacy, when they are
introduced into the circulation of the blood.
The inoculation of the fmall-pox, and the
experiments with poifons, furnih’® fuffi-
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 ftrokes, but it
is almoft always made ftronger. The lungs,
during the operation, are feldom fenfibly
aftected ; but on leaving oft 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 vanifthes after a few minutes time.

WuEeR 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 functions, fen-
fibly improved ; and this improvement goes
on progreflively to a greater or lefs degree,
according as age, local indifpﬂﬁtibns, times ]
of the year, and other circumftances may
allow. |

THE mixtures of common air with azo-
tic gas, or of common air and any fpeciesi
of hydrogen gas, are commonly denomi-
nated reduced atmofpberes ; for, in fa&, the,y.'
contain a fmaller quantity of refpirable

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

MucH caution muft be ufed in the ad-
miniftration of thofe reduced atmol(pheres,
as fome of them are produtive 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 eflicacious than the pre-
ceding. But the hydrocarbonate is much
more powerful and more dangerous than

any
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any of the abovementioned gaffes, efpecially
when freth made. It fhould, in general, be
mixed with about twenty or thirty times
its bulk of common air, unlefs fome par-
ticular cafe may feem to require a greater
proportion of the dangerous gas. For moft
purpofes it will fuffice to breathe it for
about five minutes a day.

Tue breathing of the diluted hydrocar-
bonate is attended with a diminution of
{enfibility, efpecially about the cheft, and
this effett is frequently fo great, that fome
perfons have exprefled it by faying, that
they felt as if they had no lungs at all, even
when they had been a few minutes before
in excruciating pains., But this diminution
of fenfibility is almoft always accompanied
with vertigo or giddinefs, with a lowering
of the pulfe, and with faintnefs. It muit be

particularly remarked, that though thofe F

fymptoms in general come on immediately
after the operation, yet fometimes they

return once, and even twice, more in the

courfe of the day. When the breathing of _:
reduced
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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 (hall
mention the hydrophobia, or madnefs which
is occafioned by the bite of mad dogs, or
other mad animals *,

A REDUCED atmofphere, capable of di-
minifthing in fome degree the irritation of
the lungs in inflaimmations, 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 f{ufpenfion of animation for a time by
accidental drowning, have aGually cured the hydropho-
bia in two or three cafes. If this 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 refpiratioﬁ, and converts it
into an inflammable, or ratheran explofive,
aerial fluid *. For this purpofe it has been
found ufeful to mix fome powdered leaves
of hemloc (cicuta) with the ether. ‘The
ether (wrz. about a quarter of an ounce of
it) may al{o 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.

Tue carbonic acid gas has been longer
in ufe as a medicine than any other faéti-

* If three ot four drops of ether be fhook in a phial :I.
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 2 mixture of common air and hydrogen

gas.
tious
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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 {ubftances 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 expect 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 f;
EBladder or kidnies, 1s attended with confi- f-
derable benefit. |

THE external app]icatién 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 profpe&
of the medicinal ufe and eflicacy 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 vanifh. The.
ufe of reduced atmofpheres does undoubt-
edly diminith 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. The ufe of 3
oxygen
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oxygen 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
expect that it fhould prove beneficial in 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 pfove the ufe of cer-
tain practices. Improvements and difco-
veries may be generally urged and ex-
pected ; but where theory and experience
are {ilent, we have no warrantable guide to
affift us in the inveftigation of new pro-
perties and new applications.
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C H A PiTE R VIkE

Oj the part icular Adminifiration of aerial
Fluids in different D_fj?:rdfr;_' ; .

FTER ageneral idea of the applica-
tion of factitious airs by way of re-
medies to the human body, it will be ne-
ceflary to ftate thofe modes of treatment,
which experience or analogy fhew to be
the moft efficacious in particular difeafes.
But this ftatement cannot be attended
either with great accuracy of defcription,
or with extenfive information concerning
the phznomena, that are really produced:
by the fattitious airs in all cafes. The vari-
ous nature of individuals, the imperfect ac-
counts of feveral cafes, and the frequent ad-.
miniftration of other medicines in conjunc=-
tion with the aeriz! fluids, limit for the
prefent the attainment of the abovemen-
tioned objelts.

Arr 8
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Avrt that the practitioner may expeét to
derive from the prefent chapter is; a guide
or indication for the commencement of the
application, a general view of the principal
effects that are produced by the particular
adminiftrations, and a warning againit mif=
takes. But with refpe to the continua-
tion, or fufpenfion, or alteration; of the
treatment, he can only be inftructed by a
careful obfervation of the phznomena which
take: place in the courfe of the applica-
tion.

I suarr forbear mentioning other me-
dicines that may be proper to be admini-
ftered at the fame time with the gaffes, as
thefe muft 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 poffibly admit
of ; bemg perfuaded, that the good cffeéts
of the aerial fluids is frequently counter-
acted by the acion of other medicines.

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

I 2 HAnimation
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Animation fufpended.

IN cafes of this fort, whether they be
occafioned by drowning, by noxious va-
pours, or by any other caufe of the like na-
ture, the oxygen air fhould be adminiftered
pure, or nearly fo. The wooden pipe of 2
large bladder full of it muft be introduced
into the mouth of the fubject, the lips muft
be preflfed upon the faid pipe, and the nof-
trils muft be ftopped by the hands of an
afliftant. Then by prefling the bladder, the
oxygen air muft be forced into the lungs, as
much as poffible, for about eight or ten
{econds, after which the mouth and noftrils
Lbeing unf’mpped, without removing the
pipe of the bladder, the cheft about the
region of the lungs muft be prefled gently ;
then the bladder being applied as before,
the oxygen air is forced again into the
lungs, and fo on; continuing a fort of
forced and artificial refpiration for about a
quarter of an hour at leaft, if no figns of

lig
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life appear before that time *. But as foon
as any natural or {pontaneous movements
are perceived, the prefling 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 fuflicient to reftore life.

THis treatment {hould 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 neceffary, 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 fpark of life,
avhich they were intended to revive.

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

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

I3 the
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the experiments that have been made on
brutes, I know of a cafe, in which a child
born apparently dead, was brought to life
mere}y by forcing oxygen air into his Tun gs;
whillt he was held befﬂr-:: the fire,

Afthma.

I FIND many creditable accounts of
this diforder having been relieved, and
fometimes perfectly cured, by the ufe of
diluted pxygen air in fome cafes, and by the
ufe of reduced atmofpheres and the vapour
of ether in other cafes. :

* It would be abfurd to imagine, that
either of thofe treatments may be indif-
criminately applied to the very fame fpecies

of afthma; but the diftinétions are not A

clearly ftated in all the accounts of the cafes.
It appears, however, that in a plethoric
afthma, and when the diforder is attended
with confiderable pain, hard cough, and in-
flammatory {ymptoms, the reduced atmo-

{pheres muft be adminiftered.
L In
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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 thould 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 oppreffion in
- thofe cafes.

I 4 InN
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IN nervous afthma, and efpecially in de-
bilitated habits, the oxygen air may be ad-
miniftered ; and it will be proper to begin
by inhaling daily eight quarts of common,
with two quarts of oxygen, air, extracted
from manganefe by means of heat. The
quantity of oxygen may be increafed, in cafe
the abovementioned proportion thould be
found ineffetual; and it is remarkable,
that in this fpecies of difeafe the patients
can fometimes bear a great quantity of oxy-
gen without any material effect.

In all cafes of afthma, the effets of the
application of fa&itious airs may be per-
ceived in the courfe of four or five days ;
but the accomplithment of the cure will
frequently require fix weeks time, or longer.

Cancer.

THE ftubborn nature of a cancer, and
its dreadful confequences, render every hint,
that promifes an alleviation of its effets,
extremely interefting.

THE
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THE 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 fa&itious
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.

THoOSE good effe@s 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

a]ready'
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already defcribed * ; as for the continuance
of the application, an hour a day is by no
means too much, and it would be better if
fuch an application were repeated tWﬁ or
three times in the courfe of each day. With
refpect to the oxygen, two or at moft three
quarts of it, with about fourteen or fixteen
quarts of common air, may be fufficient for
each daily inhalation.

Catarrb.,

In colds and defluxions, efpecially when
accompanied with tightnefs about the re-
gion of the lungs, and a hard cough, much
and almoft inflantaneous relief has been
frequently obtained by breathing a mixture
of about four quarts of hydrogen and twenty
quarts of common air. There is no need of
breathing this quantity at once. It will
hardly ever be neceflary to fe;:éat'thiﬁap- ,
plication longer than the third day. The
breathing of the vapour of ether in the .'

~# See chap. VL p. gqg.

manner
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manner already defcribed, will an{wer 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
{everal authentic cafes. The palenefs, the
debility, the palpitation, the fever, the de-
praved appetite, and the other bad {ymp-
toms which accompany this diforder, ge-
nerally begin to diminith in about four or
five days, and a complete cure is often ace
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,
15



124 MepiciNAL PROPERTIES of

is to be remarked, that chlorotic patients
are fenfible of the leaft excefs in the propor-
tion of oxygen, fo that fometimes they are
more hurt than benefited by it, unlefs fuch
a quantity of it be adminiftered as may
be jult neceflary; and this quantity can
be thewn cnly by a careful obfervation of
the effcéts which take place. The lungs
will be enabled to bear the ftimulus of oxy-
gen air every day better and better.

Confumption.

THE various ftates of confumption, or
phthifis pulmonaris, its different caufes, and
the difficulty of difcerning a real phthifis
from certain other diforders, render the
treatment of this difeafe frequently doubtful
and perplexing, But its ftubborn nature,
and the frequency of the difeafe, demand
the utmoft attention, and all the affiftance

which philofophy can fuggeft, and the me-.
dical art can apply. We fhall therefore en-

deavour to ftate, how far the ufe of fa&i-
tious airs has been found ufeful or promifing
in cafes of this nature.:

2 IT
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IT has been faid on one fide, that the
factitious airs have the power of arrefting
the progrefsof confumption,and often of ac-
complithing 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 pradtitioners,
that both thofe aflertions imply a confider-
able degree of exaggeration. The refult of
this examination will be found condenfed in
the following paragraphs.

THE 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 af-
forded a fenfible and almoft immediate re-
lief, by abating the hedic fever, by dimi-
nifliing fenfibility, by promoting fleep, and
by reducing the quantity of expetoration.

But the ufe of hydrocarbonate is always
attended with a diminution of ftrength.

Hence,
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Hence, when the patients are very feeble,
which is generally the cafe in an advanced
ftate of the diforder, the difadvantage which
arifes from the diminution of ftrength, is
greater than the advantage which arifes
from the other good effects of the hydro-
carbonate. When the patients, therefore,
are too far gone, the ufe of the hydrocar-
bonate produces an apparent but not a real
melioration.

IT is on the fame account that this elaf-
tic fluid cannot be adminiftered to patients,
that labour under great weaknefs of the di-
geftive organs. In fuch cafes the vapour of
ether is, perhaps, the only elaftic flaid that
may be tried with fafety; and the ufe of it
is attended with at leaft a temporary re-
Lief.

THERE are two or three cafes of real
phthifis creditably related, where a perfect
cure feems to have been performed ; though
in a great many others the application of
acrial fluids proved evidently ufelefs. But

"5 though
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though from thofe few fuccefsful cafes no
great expeltations can be dEI’iV«Ed,..'I}’ﬂt in a
difeafe where noremedy has ever been found
efficacious, furely it is not Improper to try
an application which at leaft affords a ray
of hope. |

TuE 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-
niltering 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 giddinefs or vertigo generally
goes off in two or three minutes, after which
the patient may again apply his mouth to

the bag or veflel which contains the diluted
hydrocarbonate.

It
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IT will be found, that cuftom habituates
the lungs to bear the hydrocarbonate, in an
increafed proportion,as far as a certain limit.
Thus the fame patient who at firft was
made vertiginous by a quart of hydrocar-
bonate, diluted with twenty quarts of com-
mon air, will, in procefs of time, be hardly
affected by the double of that quantity.

Tue inhalation of the vapour of ether, as
alfo of other forts of reduced atmofpheres,
fuch as a mixture of azote and common
air, of carbonic acid gas and common air, of
hydrogen and common air, have been of
partial ufe; however, the mixture laft-men-
tioned {eems to have proved moré beneficial
than any of the reft. This fort of reduced
atmofphere muft be adminiftered more freely
than the diluted hydrocarbonate. The va-
pour of ether may be inhaled with the ut-
moft facility, as no apparatus is required
for it, and it will be found at leaft of tem-
porary ufe for allaying the cough, the pain,
&Xc.

TuHoUuGH
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TaouGH the ufe of reduced atmofpheres
be more promifing in cafes of incipient
phthifis, yet that application fhould not be
neglected in any ftate of the diforder ; fince
the elaftic fluids are the only remedies which
can be applied immediately to the part af-
feted.

Or the various {pecies of phthifis pulmo-
naris, two only, vzz. the chlorotic and the
{yphilitic, feem to require a different treat-
ment, and I find a few cafes in which {y-
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 cffect.

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 Congbs,
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Coughs.

OF the various f{pecies of cough, thofe
which originate from catarrh and from
phthifis have been already mentioned under
thofe articles, to which the reader is re-
ferred. But with refpect to the application
of facitious airs to other fpecies of cough, -
1 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 fubdued, or of lurking and invifible
caufes. Whatever its origin may be, the
fymptoms it produces are numerous and
often of the utmoft confequence. It pro-
duces palenefs, emaciation, difficulty of
breathing, palpitation, indigeftion, lofs of
fleep, frequent cough, fwellings of the ex- .

tremities,
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tremities, weaknefs of fight, lofs of voice,
fuppreflion 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 firft, the confequence of the
debility, but they foon become the fo-
menters of that very languor, and confe-
quently of each other.

WuEen the difeafe, which produces the
languor, is prefent and known, I need hardly
mention that the removal of that caufe
thould be the firft object of the prattitioner.
But when that is not the cafe, diluted OXYy-
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

K2 pulfe
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pulfe becomes ftronger, the afpect acquires
colour, the laffitude after exercife goes off

gradually, the appetite is improved, and the
reft of the {ymptoms difappear gradually.

IT has been repeatedly obferved, that in
cafes of this fort the quantity of oxygen
~muft be nicely regulated by the ftrength of
the patient. If too fmall a quantity be ad-
miniftered, little or no improvement will be
obtained ; but if the quantity be too great,
the effects will be hurtful, and fome of the
bad fymptoms are thereby increafed. A
few days experience will foon indicate the
proper dofe of oxygen. But I would re-
commend to begin by giving one quart of
oxygen, with twelve or fifteen quarts of
common, air, per day, and to increafe or
diminith the quantity according to circum-
ftances. It muft, however, be remembered,
that when a fenfible improvement becomes
manifeft, more advantage is to be derived
from a moderate dofe regularly adminiftered,
than from an increafed proportion of oxy-
gen.

I po
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I po not find that the leaving off of this
application has ever been productive of any
harm, but at all events it may be not im-
proper to relinquith 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 Dyfpep/ia.

WE have not a clear account of the
various {pecies of dyfpepfia to which the
aerial 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 itis 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 adminiitration of

Kin 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 {ix 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. '

TuIis 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
bad been afflicted for upwards of five years
with heart-burn, flatulence, lownefs of {pi-
rits, and coldnefs of the extremities, which
feemed 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 falt 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 fuccefs, and this fuccefs has
feveral times amounted to a complete cure.
This treatment feems to be more efficacious
in an incipient dropfy, 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
pot attended with the fame effet; 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 fufficient
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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be proper to double the quantity both of
oxygen and of common air.

Turs regimen muft be perfifted in for
weeks and months, according to the nature
of the cafe; and fhould any inflammatory
{fymptoms appear in the courfe of this ap-
plication, the inhalation of the diluted oxy-
gen may, in that cafe, be {fufpended or mo-
derated for two or three days.

Eruptions.

I FIND a few cafes of {corbutic erup-
tions on the face, as alfo on other parts of
the body, in which a complete cure was
accocmplifhed by the daily inhalation of di-
luted oxygen air. | 4

In cafes of tumors and eruptions, which
derive their origin from debility and a poor
or thin ftate of the blood, the like treatment
has been found beneficial. ' ik

’-I_‘wo
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Two or three pints of oxygen, with
about ten times that quantity of common
air, per day, is {ufficient for the beginning ;
but in cafes of this fort, the proportion of
oxygen fhould not be much increafed.

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

Fevers.

I po not know whether the fa&itious
airs have been tried with fuccefs in other
forts of fever, befides the putrid and the
he@ic. With refpe¢t to the latter, the
reader may confult what has already been
faid under the articles of ¢hlorgfis and con-
ﬁ:mprf.:m. But in putrid fevers the carbonic
acid gaé is generally allowed to be an ufeful
remedy ; yet the ufe of it has not proved
{o generally beneficial as it was at firft be-
lieved.
| THis
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'TH1s gas is applied internally, not to the
lungs but to the ftomach and inteftines, in
three different manners, viz, 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 {ubftances as con-
tain carbonic acid gas in abundance, that is
liquors in a ftate of fermentation, certain
fruits, &ec.

WHEN a large quantity of it is 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. However,
the diftention of the abdomen is not fo very

detrimental, but it may be fupported to a "

certain degree.

WaaT feems to render the carbonic acid
gas not fo efficacious in cafes of putrid
fevers,
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fevers, as from 1its ufual properties one
might be led to expeét, is the difficulty of
its infinuation into the vafcular {yftem of
the whole body. The laéeals imbibe it in
fmall quantity, and the difficulty beccmes
greater in certain ftates of the diforder;
whenever, therefore, the difeafe is not in a
very alarming ftate, vzz. {o as to give time
for the infinuation of the carbonic acid gas
into the fluids of the body, then more
benefit is to be expetted 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 eftects.

OF 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, viz.
cffervefcing alkaline and acid mixtures, con-
fifting of a folution of falt of tartar, to
which lemon juice, or diluted vitriolic acid,
or diluted nitrous acid, is added the mo-

3 ment
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ment before it is to be drank; fweetwort,

or an-infufion of malt, yeaft, and certain
acidulous fruits, fuch as oranges, lemons,

Oe.

I siaLL not attempt to define the cir-
cumftances in which one or other of thofe
articles may be preferable, nor is it necef-
fary to limit the dofes. The circumftances
of fuch cafes being very numerous and di-
verfified, muft be left to the {kill of the
attending practitioners. If the carbonic acid
gas be adminiftered in the aerial form, the
quantity of it can hardly be too great, pro-
vided it does not diftend the abdomen too
much ; but if the gas be given in combina-
tion with other fubftances, the quantity of
thofe other fubftances muft be limited, not
by the quantity of carbonic acid gas that
may be contained in them, but by their other
properties, which muft be proportionate to
the ftate of the patient. |

~ It has been propofed (not without ex-
pectations of fuccefs, though with difficulty
) of
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of execution) to introduce, in certain cafes,
the whole body of ‘the patient, the mouth
excepted, into a veflel 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.

Hread-Ach.

THE various origin of this diforder,
and the {mall number of cafes that are cir-
cumftantially related, prevent our forming
a comprehenfive idea of the ufe of fatitious
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 cafes,
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 Digeffzon.

Hemapty/is,
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Hemaptyfis, or Spitting of Blood.

I FIND a few cafes of this diforder,
in which the adminiftration of hydrocarbo-
nate gas was adminiftered with good effect.
The account of the moft remarkable one
will be found in the next chapter..

Opbthalmia.

IN cafes of ophthalmia, and weaknefs
of fight, when accompanied with a relaxed
habit of body, the inhalation of diluted
oxygen air has been of fingular ufe. About
two quarts (when a fmaller quantity has
proved ineffe¢tual) of oxygen air, with about

fifteen of common air, is a dofe fufficient

for each day.

Phthifis Pulmonalss.

See Confumption,

Paralyfis.
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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 pitonum, 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
{ufficient for each day.

Scurvy.

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

Avrr 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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Fevers) are applicable to this fort of dif=

order. -

Since much has been written concerning
the fcurvy, and fince the methods of admini-
ftering {uch fubftances as contain abundance
of carbonic acid gas, are generally known
and {uccefsfully adminiftered, I fhall not de-
tain the reader with long extralts from
more able writers; but fhall only add, that,
whilft the carbonic acid gas is applied to
the ftomach and inteftines, a moderate dofe
of diluted oxygen air thould be applied to
the lungs by the way of refpiration; for
whilft the former ats as an antifeptic, and
correts the putrid tendency, the latter
gives energy and vigor to the fibre, and
enables the body to throw off the morbid
humours with greater quicknefs.

Stone i the Bladder, &c. |

WATER impregnated with carbonic
acid gas, has been long known to afford
relief in caleulous complaints of the bladder

and
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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 a
large ftone has actually exifted in the blad-
der. I do not know how far this acidulous
foda water, as. it is commonly called, may
operate by way of a folvent of a large ftone;
but certain it 1s, that even in thofe cafes it
affords confiderable relief, and it feems ef=
fe¢tually to prevent the farther accumula=
tion of the ftony matter, by diflolving the
mucus as well as the {mall ftony conere-
tions, and wafhing them off from the kid-
nies, ureters, bladder, 8&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-méntioned rarts,
Tuch 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 poflible, with

L carboni¢
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carbonic acid gas *. Of this water, a pint
a day is the quantity ufually given for the
above -mentioned diforders, and it is to be
drank not all at once, but at three different
times, v7z. morning, noon, and night.

InpEPENDENT of thofe difeafes, the aci-
dulous foda water is fuccefsfully admini-
ftered in {corbutic cafes, bilious complaints,
weaknefs of the digeftive organs, fome ner-
vous affections, &c. but in thofe the pro-
portion of the alkali, as well as the daily
allowance, muft be diminithed according to
the circumfitances of the cafe.

Swellings.

I FIND one cafe only of a white {wel-
ling of the knee recorded, in which a per-

* In Dr. Nooth’s glafs apparatus for impregnating =

water with carboni¢ acid gas, the quantity of gas that
* can be thrown into it is very moderate, yet efficacious ;
but the foda water which is now prepared and fold in.
London by a Mr. Schweppe, contains an incomparably
greater proportion of carbonic acid gas, and accordingly
is much more efficacious.

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

Tue like treatment is faid to have been
found fometimes ufeful in fcrophulous tu-
mours,

Ulcers.

THE falitious 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@ts. However, a careful examina-
tion of the particular circumftances fhews,
in agreement with the theory, 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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inhalation of three or four pints of oxygent
air, with about ten times that quantity of
common air, is of fingular ufe ; and by this
means fome ulcers of the worft kind, viz.
painful, feetid, ftubborn, &c. and when
shey were accompanied with fcurfy erup-
tions over great part of the body, with
want of appetite, &c. have been completely
cured in about fix weeks time. '

In ulcers of other fort the ftate of the
patient, as allo the origin of the diforder,
muft be carefully attended to, and the elaf-
tic fluids, when they may be thought ufe-
ful, muft be adminiftered accordingly, other-
wife they will produce more harm than
good. In fact, I find a cafe of 2 fcruphulnug
ulcer, where the oxygen air proved detri-
mental ; but a mixture of oxygen, hydro-
carbonate, and common air, :iccomplifhed
the cure. This cafe will be found in the
next chapter.

In all cafes of ulcers, the external appli-
cation of carbonic acid gas generally affords
aIx

e |
|
|
|
|
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an alleviation of pain, as well as of the fe-
tor, and a better difcharge.

|
i

CHAPTER VI,

Medical Cafes in which Aerial Fluids were
Edmz}z__z}‘?fre-a’.

COLLECTION of medical cafes, in
which the fa&itious airs have been
adminiftered with great fuccefs, forms the
content of the prefent chapter. Thofe
cafes have been either extracted from other
publications, or they have been communi-
cated by intelligent friends ; and they have
been feleted out of a great number, merely
for the purpofe of fthewing the pra&ical me-
thods of adminiftering the artificial elaftic
fluids. Such cafes, therefore, have been
preferred, as by the variety of circumftances
feemed more likely to manifeft the modes
of applying, proporticning, varying, and
1. fufpending
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{fufpending the adminiftration of the fa&h
tious airs.

ConvinceD that the unﬂcilfui applica- =
tion of this new fet of remedies has pro-

duced confiderable harm, and has thrown a
degree of difcredit on the practice, I take
the liberty of warning the practitioners
againft drawing hafty conclufions from a few
crude, and, in all probability, ill-managed
cafes. For however fkilled thofe gentlemen
may be in other branches of phyfic, it is at
leaft likely that in this new application their
management of patients may not be gene-

rally corre€t ; and of courfe the failure is

not always to be attributed to the want of
power in the aerial fluids.

Case L
Communicated by Dr. §. Lind, of Windfor.

THE firft time I applied the modified at-

mofphere as a remedy, was in the cafe of

an officer of the Excife, who, during the
{evere

i
i
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{evere weather of January, 1797, being
much expofed to the cold intheexercife of his
duty, had gota violent cough, which caufed
the rupture of a confiderable blood vefiel
in his lungs, and this was foon followed by
the {ymptoms 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 fmall
dofes of ipecacuanha, to ftop the heemoptoe;
and for the cough and he&ic 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 benefit which he received from
this application was really remarkable, for
after not more than four or five days, al-
moft all the bad {ymptoms were wonder-
fully diminifthed ; 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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quarts of common air, at bed-time, which
procured him an uninterrupted night’s reft,
fuch as he had not experienced for many
months before. He continued to follow the
fame courfe till the 2oth of February, when
his health being perfeétly reftored, he re-
turned to his duty.—N.B. When he in-
haled the diluted hydrocarbonate, he drew
it in over the fteam of hot water, with the
inhaler which I have conftruéted on the
plan of Mr. Watt’s refrigeratory *.

Case II.
Communicated by the fame.

I TRIED the diluted hydrocarbonate
likewife with fuccefs, in an inflammation
of the lungs. The patient was a man of
fixty-fix years of age, labouring under an
inflammation of the lungs, but attended

# This inhaler is made of japanned tin, and being
filled with hot water, is interpofed between the bag or
receiver of air and the mouth of the patient, fo that
the air is heated by the vapour of hot water in paffing

through it. '
: 3 wi th
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with fo {fmall a pulfe that bleeding did not
appear advifeable. I therefore direGted 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 effet 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 vanithed in a very fhort
time : for in feven days from the com-
mencement of the application, his health
‘was perfectly reftored.

THis cafe thews that in inflammations of
the lungs, when the pulfe is weak, which
is fometimes the cafe, the reduced atmo-
{pheres are, perhaps, the only application
practicable.
| CASE
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Case L
Related by Dr. Carmichael.

Birmingham, March, 1795.

I.B.2t.4 5,was attacked about four months
fince with difficulty of breathing, attended
at times with pain under the fternum, and
commonly with a fenfe of tightnefs of the
thorax, frequent cough, with copious ex-
pectoration of a tough whitith fluid, pulfe
96, body regular, appetite variable. He
has feldom pafled four and twenty hours
without a material aggravatiop of all his
{fymptoms. Was firft attacked with this
diforder fix years ago, and has regularly
{uffered very feverely from it every winter
fince that period; it has always left him - 1
about the beginning of May, and he has
kept free from complaint during the fum~
mer and autumn months. He has tried
many remedies, but never with more than
very tranfitory relief. k

Fesruary 14th, 1793, I dire@ed him
to inhale daily a mixture of hydrocarbonate
5 and
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and atmofpheric air, in the proportion of
1 to 19.—15th, No fenfible effe@s 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 effe@, pro-
duced by the ufe of the modified air. The
proportion {till farther increafed to 4 to
18,—17th, Confiderable vertigo produced
by yefterday’s dcfe, which returped 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 fhort in-
tervals of flight return, continues much
eafier. Cough lefs frequent, expeétora-
tion much diminifhed.  Continues to enjoy
comfortable fleep.—27th, Had a confider-
able return of difficulty of breathing on the
afternoon of the 2sth, which, however,

abated fo much before his ufual bed-time,
6 as
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as not to prevent him from pafiing the night
comfortably. Cough infrequent, and rarely
attended with expectoration. Has for fome
time paft had no pain under his fternum, and
rarely any fenfe of tightnels of his thorax,
—March 4th, He is in every refpect fo
much better, that he intends to return to
his ufual occupation (making moulds in 2
caft-iron foundry) on the gth inft. Modi-
fied air continues to produce vertigo.—
March gth, He continued without any re-
turn of his complaint, and returned to his
employment as he intended; but after
working for a few hours only, he was
obliged to defift, by a return of the fenfe of
tightnefs on his thorax, and confiderable dif-
ficulty of breathing. Breathing increafed
in difficulty towards evening, and ftill con-
tinues, attended by frequent dry cough.—
13th, Continues to breathe with confider-
able difficulty, pulfe 100 ; fleeplefs nights;
cough more frequent, but now attended
with confiderable expectoration. —17th,
Difficulty of breathing continued until yef-
terday ; has pafled a better night than

k ufual ;
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ufual ; and this morning finds himfelf much
better.—2oth, Breathing centinues eafier ;
cough much lefs frequent, and quantity of
expeQoration diminithed. Has flept for
fome nights paft comfortably; pulfe 86.
Modified air continues to produce confi<
derable vertigo.—29th, Continues uniformly
to recover; his cough is very trifling, and
he expeltorates 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. g40. has for two years paft been
affected, during the winter and {pring
months, with cough and expectoration, and
at times with pains in his breaft, accom-
panied with flight dyfpneea. Thefe {ymp-

toms,
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toms, in general, left him during the fum= |
mer months, and never at any time arofe to
fuch a degree as to prevent him from fol-
lowing his ufual occupation. In the begin-

ning of October laft he was feized with pain

on his fide, cough, dyfpncea, and after fome
time with copious expectoration. He ap-
plied for my advice in the beginning of
November. At that time he had an almoft
inceflant cough, attended with copious ex-
pectoration ; he complained of a fenfe of
tightnefs acrofs his thorax, and much dyf~
pnceea on the flighteft exertion; his pulfe
was in general from 110 to 120, his nights
were reftlefs, and attended with profufe per-
{pirations, his body was irregular, his ap~
petite much impaired, his frame much
emaciated. I ordered for him, at different
times, emetics, fquills, ammoniacum, blif-

ters, &c. but from none of them did he de-

rive more than a very temporary relief.—
November 27th, he began the ufe of the
hydrocarbonate; I dire¢ted him at firlt to
inhale a mixture containing a quartanda
half of this {pecies of factitious air, and
nineteen ;
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nineteen of atmofpheric air. This quantity
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 degree of vertigo produced.
—28th, The vertigo produced by yefterday’s
inhalation was very fevere, and returned at
intervals during the evening. He has paffed
a much better night than ufual, and fays
that the dyfpneea and fenfe of ftriGure on
the thorax are much relieved, The quantity
of hydrocarbonate diminithed to one quart,
diluted as above.—30th, Cough much re-
lieved, fenfe of ftricture 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-
pectoration confiderably diminithed, pulfe
95, body for fome days paft 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
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he has done for months paft, perfpirationd
entirely left him, appetite mended.—1 sth;
Continues to recover in every refpect, has
at times fome return of tightnefs on his
breaft, but which is uniformly relieved or
completely carried off by the hydrocarbo=
nate. His countenance is evidently altered
for the better, and he is of opinion that his
ftrength returns. Notwithftanding that
the modified air ftill continues to produce
confiderable vertigo, I increafed the quan=
tity to two quarts; diluted as before.—27th,
Cough very much relieved, expectoraied
matter reduced to one-third of its former
quantity, pulfe from 84 to go. He has
evidently acquired flefh, and he is of opinion
that his ftrength continues to improve.—=
January 6th, 1795, Cough rather more fre-
quent, and attended with fome degree of
difpncea. On account of the feverity of the
weather, which evidently affets him, I or-
dered him not to {tir from home. At this
time he began to breathe the modified air,
of the ftrength directed above, twice a day.
~—16th, Cough relieved, quantity of expee-
torated
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torated matter much the fame as reported
on sthe 27th ult.; in other refpeéts 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
fome degree of difpncea, expetorated matter
increafed, he does not, however, emaciate.
—1i12th, Cough much abated, quantity of
expectoration reduced to one-fifth of its
former quantity, bis ftrength is fo much
recruited that it is with difficulty I can re-
ftrain him from returning to his occupation,
In every refpe@ he is much better.—March
1ft, continues to gain ftrength, cough lefs
frequent, and expectoration ftill diminithing
in quantity, appetite good, fleeps well. A&
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 con-
tinued 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 1 5th, 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 113, fmall
and weak. Unutil this attack he inhaled

twice daily a gallon of hydrocarbonate, di- =
luted with four times the quantity of atmo-

fpheric air, but, as his ftrength wafted, it
was found neceffary to leflen the quantity to
one quart diluted as above.—March 20th,
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 iaft four days, he has not been

able to inhale the modified air ; pulfe 120.
I directed
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I direted a warm ftimulating plaifter to be
applied to his fide, and five drops of tin¢tura
' 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, but his fleep has been at=
tended with profufe per{pirations ; the tinc-
tura opii was omitted, and he was di-
rected to take at nearly the fame intervals a
{mall glafs full of port wine.—April 1 5th,
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 2¢th, at firft
the modified air occafioned confiderable ver-
tigo, but he foon became o much habitu-
ated to its operation that the quantity was
increafed to one, and afterwards to two,
quarts. His perf{pirations have abated, his
cough has been lefs urgent, the quantity of
his expectoration has diminithed, and the
difpneea, with which he has for fome time
paft been troubled on the flighteft motion,
15 greatly alleviated.

M 2 MARCcEH
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MarcH 3, Since the laft report he has ex-
perienced coniiderable amendment, pulfe

98. The quantity of hydrocarbonate was

further increafed to a gallon, diluted with
four times that quantity of atmofpheric air.
May 15th, he has continued to recover fo
much in every refpet, that yefterday he
was able to walk fourteen miles into the
country.

Frowm 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 expetorate, exeept in
the morning, and then in the moft trifling
degree, and his firength is fo completely

reftored, that he has been eaming_ wages I
equal to thofe of the ftouteft of his fellows =

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 {pitting 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 {mall pulfe,
fluthed cheeks, dyfpncea, pain on the fide,
conftant cough attended with copious ex-
pectoration, and night-fweats. She was
very feeble and much emaciated. The hz-
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 extract of cicuta two or three times a
day. On the 1g9th, when I faw her again,
fhe informed me that the had obtained great

M 3 relief
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relief from the zther vapour, having much
lefs tightnefs acrofs the cheft, and lefs pain
of the fide. She faid the was fomewhat
giddy aiter every inhalation.—December
the 3d, lefs fever, lefs cough, and con-
fiderably better in every refpect. Has found
more benefit (to ufe her own words) from
the =ther application than from any thing
elfe—December 10th, cough and other
complaints fo {light, that fhe fays fhe does
not require any more medicines.

N. B. During the ufe of =ther vapour,
fhe took a decoction of Peruvian bark and

farfaparilla, and pills compofed of extra& of
cicuta and rhubarb.

Case VI.
Related by M. Barr. Birmingham, Oftober g,
1795-

Mr. BARROR, of Barton-under-Need-
wood, being in this town on a vifit to 2
friend in the fpring of 1793, was feized
with an highly inflammatory fever, attended

with




FactiTious AIrs. 167

with a violent pain of the fide. This fever
was followed by a dry tickling cough, a
fenfe of tightnefs in breathing, much lan-
guor, and a great degree of reftlefinefs 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 decoétion 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 {pring of 1794 he
came to Birmingham again, with all the
{ymptoms 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
greateft uneafinefs. His urine was dimi-
nithed in quantity, and voided with diffi-
culty. A deco&tion of Seneka root, and

M 4 {mall
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fmall dofes of Digitalis were directed and’
continued for two or three weeks; but they
rather feemed to amufe than relieve him.
He called on me again laft April, and teld
me that all medicines had loft the power
of relieving him, that his breathing was
now more generally difficult, that his urine
- was very fcanty, and that his appetite was
entirely gone. I prefcribed the Digitalis
with a itter infufion.. He went into’ the
country and continued thefe medicines for
fome time. Towards the end of July he called
upon me again—but, alas! how changed!
His face was now become pale and ema-
ciated, his eyes ftared as if taking a laft
confcious view of their objeét; which laft
circumftance much alarmed his friends.—
His legs were {welled to fuch a degree that
the fkin was become much inflamed, and in
danger of burfting. He had a continual
tenefinus, and made very little urine; he
could not endure an horizontal poftuare for
a moment, but was under the neceffity of
being bolftered upright in bed through the
night; even then he flept little, and that

little
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little was difturbed and unrefrefhing, for he
frequently ftarted from his fleep under an
impreflion of inftant {uffocation.

Havine 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 inftunce, with little
hope of advantage ; but as the moft power-
ful medicines had produced no {alutary ef-
fe&, I felt it my duty to him, as well as to
the caufe of humanity, to urge this com-
pliance. I procured him 2 reading of the
cafe, and the fimilarity of the circumftances
was fo ftriking, that he agreed to place
himfelf immediately under my care.

HEe arrived here on the 12th of Augutft,
and began to infpire the factitious air on the
13th. I direted one quart of oxygen
mixed with nineteen of atmofpheric air, to
be inhaled every day; but as the {fymptoms
were bscome extremely urgent, I thought

4 it



170 MEeDICINAL PROPERTIES of

it right to join the ufe of thofe active medi-
cines that I had preferibed for him before..

Accordingly I dire¢ted him to take half 2 |

grain of Digitalis in fubftance, every even-
ing, and four ounces of a decoction of An=
guftra bark in the courfe of each day. On.
the third night after infpiring he found
himfelf more compofed, he could remain
longer in one pofture, and the ftartings,
during fleep, feemed both lefs frequent and
lefs violent. Every night he was fenfible
of amendment; in ten days he could bear
the removal of feveral of the pillows that
bolftered him up in bed ; and he could fleep
for three or four hours without one ftarting
fit. The fwelling of his legs too began now
to fubfide ; the tenefmus was entirely re-
moved ; the quantity of urine was much
increafed, and he could walk up ftairs with
much eafe; his appetite and- cheerfulnefs
began to return, and the pale face cf difeafe
to give place to the florid countenance of
health. In the courfe of the fecond week
I had gradually increafed the quantity of
oxygen to two quarts a day, diluted as be-
fore,
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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
perfect health, and fleep the whole night ;
no f{welling 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
dire&ions 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 VH.
Related by Dr. Alderfon.— Hull, fune ceh,
1795

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

o
‘H'la
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ing every afternoon, pulle 120, counte~
nance uncommonly florid, breathing rather
difficult, cough fevere, accompanied with
expectoration ; as feveral of her family had
died of confumption, there could be little
doubt of the tendency of thefe {ymptoms ;
and after finding nitre, {permaceti, vomits,
&c. to have no good effet, 1 advifed the
inhalation of hydrogen air. She therefore
daily inhaled a quart of pure hydrogen
from water, by every now and then taking
an infpiration at the mouth-piece of the
tunnel. It frequently occafioned naufea
and even vomiting. The pulfe fell, the
fluthings and fever fubfided, and the whole
train of phthifical {fymptoms left her, but
at the expence of her fine florid colour, her
countenance having ever fince been of a
darker tint than before the was ill,

CAase
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Casg VIII.

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

ABOUT four months ago, a gentle-
man of this neighbourhood applied to me
for advice in the management of a fcro-
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 fo
conftant and fevere, that it had in great
meafure deprived him of fleep. His coun~
tenance was pale and fickly; his limbs
were continually affli¢ted 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 altive power,
and his mind much of its wonted energy.
The difcharge from the ulcer was copious,
thin, bloody, and corrofive ; and befides, the

whole
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whole furface of the fore was {o exceedingly
irritable, that the mildeft dreflings, applied
in the gentleft manner, produced very fe-
vere and lafting pain. During the firft fix
weeks of my attendance, he regularly took
as much Peruvian bark in {ubftance as his
ftomach and bowels could bear; and the
ulcer was drefled with various emollient,
fedative, and aftringent applications, but
without any permanent advantage. I then
recommended a trial of oxygen air, which
was readily complied with. He began by
infpiring four ale quarts diluted with fix-
teen of atmofpheric air twice a day, and
gradually increafed the quantity of oxygen
to a cubic foot and a half in the day; by
purfuing this plan for about a month, his
health was wonderfully improved, but the
ulcer thewed no difpofition to heal. The
deep-feated pain was now entirely removed,
but in the fpace of a few days more he
complained of a burning fenfation over the
whole furface of the fore, fimilar to the
pain arifing from erifepelatous inflamma-
tion. 'This unpleafant fenfation firft com=

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

In this fituation a local application feem-
ed proper. I wifthed 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 hydrocarbonate,
was prefcribed. Four quarts of this mixed
air were added to about fixteen of atmofphe-

ric,



176 MEeDpicINAL PROPERTIES of

ric, and this quantity infpired morning and
evening. In lefs than a week the burning
fenfation was much diminithed, and the ul-
cer put on a more healing appearance. The
mixed air was then increafed to five quarts,
and ufed as before, which produced an in-
creafe of all the pleafant fymptoms. After
a few days trial of this proportion of the
mixed air fix quarts were prefcribed. This
is the quantity now infpired morning and
evening.
»_

My friend, at prefent, enjoys good health
and a good appetite, and feels himfelf as
ftrong as at any former period of his life.
The ulcer is now reduced to lefs than half
its original fize, and healing rapidly. There
is neither {uperficial nor deep-feated pain re-
maining, and the action of the contiguous
mufcles is free and eafy.

Cask
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CASE o

Related by Dr. Redfearn, Lynn, Norfolt,
- Fune 26, 1795-

“Mr.B.F ®t. 23, of a florid com-
plexion, narrow cheft, prominent ﬂmulders,
{fmooth fkin, and of a delicate flender form,
has been afflicted with hzmoptyfis about
two years and a half, attended with dyf-
pncea, 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, but he had at times a fenfe of chillinefs
in the day-time, with heat towards the
evening. e 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 vertiginous,
from which, however, he {oon recovered,

N although
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although a violent head-ach remained dur-
ing the reft of the evening,

TuE following days he only inhaled one
pint of hydrocarbonate mixed with twenty
quarts of common air, once a day, which
generally affetted him with fome {light
vertigo and tightnefs over his forehead ; the
hydrocarbonate was increafed gradually to
two quarts or more at one dofe, but I find
it always neceflary to begin with the ori-
ginal dofe, where the air has been recently
generated.

My patient has been perfevering in this
plan about three months, and has had no
return of the hemorrhage; his cough and
expectoration are very much diminifhed ;
fometimes he does not expectorate more
than one table-fpoonful in the fpace of
three days; he has alfo never experienced
any of the diftrefling heats in his cheft,
which harafled him before the admini-
{tration of the air; his dyfpncea is perfectly
removed ; he can ride u pﬂn'hﬂrfeback twelve

miles
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miles without feeling much fatigue; his
appetite is very good, and he fleeps well ;
pulfe 80; he fays he thinks his health is
perfectly eftablithed.

ansE X,

IN the month of June 1797, a lady be-
gan the ufe of vital air, for an entire lofs of
voice, which misfortune fhe had fuftained
about three years, Her conftitution was
extremely nervous; had been the greateft
part of her life fubje&t to deplorable {paf-
modic affections, particularly in the organs
of refpiration, on any trifling exertions of
exercife, or in a confined atmofphere ; fhe
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 the found neceflary
for her fupport.

Sur commenced the ufe of the vital air

under the difadvantage of remaining in
N 2 London
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London during the fummer, a circumf{tance
which was likely to be attended with great
aggravation of her complaints, being cons
trary to her ufual practice, and, in fa@, the .
had already begun to experience extraordi-
nary {ymptoms of debility from the at-
tempt.

ApouT three quarts of oxygen, with =
twelve quaris of common air, were admini-
flered daily for about a fortnight, the effet
of which was, that a flight degree of tight-
nefs about her cheft came on foon after the
inhalation of the air, and generally went off
in five or eight minutes time; the pulfe
was likewife rendered fuller though not
more frequent, and the nights were often
attended with a fort of reftlefinefs. Incon-
fequence of this laft effect it was judged
proper to diminifh tha'quantity of oxygen |
air, and accordingly it was found, after re-
peated augmentations and diminutions of
the dofe, that about one quart or three pints
of oxygen air, with about twelve quarts of
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aerial fluids, which feemed to agree beft
with her conftitution. This apolication
was perfifted in for upwards of five montbs,
excepting fome flight intermiffions of a day,
or two occafionally, and it produced the
moft falutary effects. The whole habit of
body began to be improved in about a
month after the commencement of the ap-
plication. The fhortnefs of breath va-
nifhed gradually, as alfo the fymptoms of
debility. Her afpe& became healthy, and
the voice improved by flow degrees, fo
that by the end of October its tone was be-
come fully equal to what it ufed to be pre=-
vioufly to the illnefs. In fhort, this lady
now enjovs a better {tate of health than fhe
has experienced for many years.

A REMARKABLE circumf{tance was ob-
ferved in this cafe with refpe& to the effect
of opium, which is, that from long habit fhe
had accuftomed herfelf to take an extraor-
dinary quantity of opiumn daily, in order to
fuftain her ufual exertions of the day; for,
in fact, the opium produced in her rather a

%3 o - ferenity
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ferenity of fpirits than drowfinefs ; but af-
ter having inhaled the oxygen air for a few
days, fhe found that the could do with lefs
opium, and in procefs of time fhe further
obferved, that the opium, initead of fup-
porting, difcompofed her fo much as to
oblige her to diminifh the quantity of it toa

very f{imall part of what the had been ac-

cuftomed to take before the ufe of the ox-
ygen air,

Case. XTI,

Related by Mr. Hey, in a Lettér to Dr.
Prieftley.

January 8th, Mr. LIGHTBOWNE, a

young gentleman who lives with me, was
feized with a fever, which, after continu-
ing about ten days, began to be attended
with thofe {ymptoms that indicate a pu-
trefcent {tate of the fluids.

18th. Hrs tongue was black in the
morning when I firft vifited him, but the

blacknefs
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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 fo 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-root in powder every
four hours, and to ufe red wine and water,
cold, as his common drink.

1gth. 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
failled me in like cafes. His tongue was
now covered with a thick black pellicle,
N 4 which
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which was not diminifhed by drinking ; his’
teeth were furred with the fame kind of
fordid matter, and even the roof of his
mouth and fauces were not free from it; his
loofenefs and ftupor continued, and he was
almoft inceflfantly muttering to himfelf ; he
took this day a feruple of the Peruvian bark
with ten grains of tormentill every two or

three hours; a ftarch clyfter, containing a -

drachm of the compound powder of bole,
without npium,_‘was given morning and
evening ; a window was fet open in his
room, though it was a fevere froft, and |
the floor was frequently fprinkled with vis E:
negar, | |

2oth, Hr continued nearly in the fame

{tate ; when roufed from his dozing, he ge~ -5
nerally. gave a fenfible anfwer to the quef-
tions afked him, but he immediately re-=

lapfed, and repeated his muttering, His

{kin was dry and harfh, but without pete-
chiw. He fometimes voided his urine and 9
Jeces into the bed, but generally had fenfe
encugh to afk for the bed-pan, As he now

| naufeated
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naufeated the bark 1n fubftance, it was ex-
changed for Huxham’s tincture, 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 his
common liquors were red wine and water,
or rice-water and brandy acidulated with
elixicr of vitriol; before drinking 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-

erate this difcharge, which feemed to fink
him, by mixing a drachm of the #theriaca
andromachz, with each clyfter.

21ft, Tue fame putrid {ymptoms re-
mained, and a fubfidtus tendinum came on ;
his ftools were more feetid, 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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this putrid matter in the inteftines, left the
evacuation thould deftroy the wvis vite be-
fore there was time to correct its bad qua-
lity, and overcome its bad effects, by the
means we were ufing, I confidered that,
if this putrid ferment could be more im-
mediately corrected, a ftop would probably
be put to the flux, which feemed to arife
from, or at leaft to be increafed by it, and
the fomes of the difeafe would likewife be
in a great meafure removed : I thought no-
thing was f{o likely to effect this as the in-
troduction of fixed air into the alimentary
canal, which, from the experiments of Dr.
Macbride, and thofe you have made fince
his publication, appears to be the moft
powerful corrector of putrefaction hitherto
known. I recolle¢ted what you had re-
commended to me as deferving to be tried
in putrid difeales; I mean the injection of
this kind of air by way of clyfter, and judg-
ed that in the prefent cafe fuch a method
was clearly indicated.

THE pext morning 1 mentioned my re-
fleGions to Dr. Hird and Dr. Crowther,
who

1'-1'_‘
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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 colluvies; he was then
allowed to drink freely of brifk orange-
wine, which contained a good deal of fixed
air, yet had not loft its f{weetnefs. The
tinGture 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 fermenting
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 refufed 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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23d, His ftools were lefs frequent ; their
heat likewife, and peculiar_fator, were con=
fiderably diminithed; his muttering was
much abated, and the fubfulius tendinum had
left him. Finding that part of the air was
rejected when given with a bladder in the
+ufual way, I contrived a method of mje&mg
it which was not fo liable to this inconve-
nience. I took the flexible tube of that in-
ftrument which is ufed for throwing up the
fume of tchacco, and tied a fmall bladder
to the end of it that is conne&ed with the
box made for receiving the tobaceo, which
I had previoufly taken off from the tube;
I then put fome bits of chalk into a fix-
ounce phial until it was half filled ; upon
thefe 1 poured fuch a quantity of oil of vi-
triol as I though capable of faturating the
chaltk, and immediately tied the bladder;
which I had fixed to the tube, round the
neck of the phial; the clyfler-pipe, which
was faftened to the other end of the tube,
was intrcduced into the anus before the
‘oil of vitriol was poured upon the chalk.
By this methed the air paffed gradually into
| the
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the inteftines as it was generated, the re-
jection of it was in a great meafure prevent-
ed, and the inconvenience of keeping the
patient uncovered during the operation was
avoided.

24th, He was fo much better that there |
feemed to be no neceffity for repeating the
clyfters; the other means were continued.

The window of his  room was now ktpt
{hut.

]

25th, ALy the fymptoms of putrefcency
had left him; his tongue and testh were
clean ; there remained no unnatural black-
nefs c;rjéﬁrc?r in the ftools, which had now
regained their proper confiftence ; his doz-
ing and muttering were gone off, and the
difagreeable odour of his breath and per-
fpiration was no longer perceived. He
took nourithment to-day with pleafure,

and, in the afternoon, fat up an hour in his
chair.

"His
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His fever, however, did not immediately
leave him; but this we attributed to his
baving caught cold from being incauti-
oufly uncovered when the window was
open, and the weather extremely fevere;
for a cough, which had troubled him in
fome degree, from the beginning, increafed,
and he became likewife very hoarfe for fe-
veral days, his pulfe at the fame time
growing quicker ; but thefe complaints alfo
~went off; and he recovered, without any
return of the bad {ymptoms above-men-
tioned.

Case XH.
Related by Dr. Thomas Percival.

ELIZABETH GRUNDY, aged feven-
teen, was attacked, on the 1oth of Decem-
ber, with the ufual {ymptoms of a conti-
nucd fever. The common method of cure
was purfued, but the difeafe increafed, and
foon afflumed a putrid type.

Ow the 23d, I found her in a conftant
delirium, with a fubfultus tendinum. Her
# ' ikin
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{kin was hot and dry, her tongue black, her
thirft immoderate, and {tools frequent, ex-
tremely offenfive, and for the moft part in-
voluntary. Her pulfe beat iga {trokes in a
minute ; fhe dofed much, and was very
deaf. 1 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 injected 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. Directions
were given to repeat the clyfters, and to
fupply the patient liberally with wine.
Thefe means were afliduoufly 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 deco&ion of
Peruvian bark was therefore prefcribed, by
the ufe of which fhe fpeedily recovered her
health.

CAask
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Case XIE

Communicated by an intelligent Gentleman i
the Weft of this Ifland.

A YOUNG lady of 18, the daughtet
of a neighbour of mine, had been long indif-
pofed with a fort of diforder which the
medical gentlemen of the neighbourhood
could neither properly define, nor in the leaft
relieve. The origin of this indifpofition is
attributed to a violent cold, which this
young lady caught about two years ago at
a ball; for fince that time fhe had never
enjoyed her health, and, in {pite of all
medicines, the rather loft ground by flow
degrees than fhewed any appearance of
amendment. The {fymptoms, as nearly as I
can defcribe them, were as follows:

Sue had loft all colour from her face and
hands, had a remarkably keen appetite, and
eat much more than other perfons of her
age are wont to do; but this food gave her
neither ftrength nor increment, and fhe

’ conftantly
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Eijnf’cant]y complained of wearinefs, refufing
to take any fort of exercife. At night the
frequently had a flight fever, which termi-
nated by thé mornisg with an head-ach ;
but this fever did not come on every night,
nor did it feem to follow any determihate
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,
&e. but all in vain.

IN this ftate of things I firft took the
liberty of recommending the ufe of the
vital atr, or oxygen air, concerning whicli
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 le&ures, which I attended in Lon-
don. After feveral converfations with the
father of the young lady on the fubje&, it
was at laft agreed to try the oxygen air,
and I undertook to perform the experiment
with a few chemical veflels which I hap-
penied to have by me.

O _ OxN
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On the tenth of April, 1797, I put eight
ounces of nitre in a {mall and luted green
glafs retort, and by expofing the retort to
a barely red heat, I obtained nearly two
Iquarts meafure of oxygen air, which, being
mixed with about eight quarts of common
air, was given to the young lady in an
awkward manner; for it was introduced
into an old glafs receiver of an air pump, to
the upper aperture of which a leathern tube
was adapted, with a glafs tube at the extre-
mity of the leathern pipe, to which the pa-
tient applied her mouth, &c.

THE effe® of this application was rather
difcouraging. The young lady felt a tight-
nefs, as the exprefled it, about her head, for
at leaft three hours after the inhalation of
the vital air, and was very reftlefs at night,,
in coniequence of which fhe could not be
prevailed on to repeat the inhalation for feves
ral days. At laft, finding that no other bad
confequence had been produced by it, fhe
confented to make another trial, which was
managed neaily in the fame manner ; but it
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was attended with much lefs tightnefs about
hﬂl‘ head, though with an equal degree of
reﬁlefsneﬁ; at night ; notwithftanding which
a third attempt was made on the following
day, and the dpcfatian was again repeated
after an interval of one day.

AL thofe trials were more or lefs attend-
;cd with the like effects as the firft; yetour
pahent thought that, notwithftanding the
reftlefs mghts which fhe had pafled, het
ﬂrength feemed to be in fome meafure im-
proved which enmuragcd us all to foliow
;he ap]::llcatmn; and in order to avoid both
trouble and expence as much as pofiible, we
procured one of Mr. Watt’s apparatufes
from Birmingham, and fome good man-
ganefe from Devonthire, with which we be=
gan to work in a large and more expedi-
tious way.

We found that Mr. Watt’s apparatus re-
qulres a nicety of management, without
-whlch one may do more harm than good.

Tn the firft trial of this apparatus we got,
O 2 inftead
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inftead of pure air,an explofive elaftic flnid;
for on lowering a lighted match into a

bottle full of it, the air toock fire and ex- -

ploded. It was foon found that this inflam-
mability was occafioned by the moifture
which was contained in the manganefe, in
confequence of which the manganefe was
made very dry for the fubfequent trials, and
thus we obtained abundance of oxygen ais,
which was freed from the carbonic acid air
by wafhing in lime water.

BeinG now in pofifeffion of the proper
materials, and having fome expectation of
fuccefs, we began, on the 22d of May, to
work affiduoufly and regularly; and I took
care to note, every three or four days, all the

circumftances that feemed at all remarka-"

ble.

THuREE pints of oxygen air and eight
quarts of common air were adminiftered
daily, which conftantly produced the tight-
nefs of the head and the reftlefinefs at
night.

Mavy

¢
M :
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MaAy the 22th, the young lady feemed
to have gained ftrength ; but complaining
much of the tightnefs of her head, the
quantity of oxygen was diminithed 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 diminithed ; 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 effe@s
of our application were very confiderable.
The ftrength of the young lady was fuch as
might be expetted 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
{eemed to acquire fefh.

Q2 On
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Ox the 15th of Auguft, the inhalation of
' the diluted oxygen air was difcunti'nucd‘
finding that the young ladys he:alth was |
completely reﬂ:ared

CaseE XTVE

A GENTLEMAN, 35 years of age, of
a fcorbutic habit, and fubje& to violent
head-achs, was induced to try the artificial -
airs in December 1796, every other medi=
cal application having proved ineffeGual,
and his health gradually declining. He was;
at firlt advifed to try the diluted oxygen
ﬁir, which he accordingly did, but after.
three days inhalation of this air, a confidera-
ble degree of mﬂdmmatmn on h1s lungs
ﬂbhged hun to defift. ‘

Tue inflammation being fubdued, he
again innaled the oxygen air, and a 'ﬁmilar. _
effe@ took place, though this fecond time
the inflammation was not fo confiderable. k.

FinDING, therefore, that the oxygen air

was nﬂt ﬁt fnr h1m, he was recommended to
o i drmk




FacriTious AIRrs. 199

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
fymiptoms were reduced, and the head-achs
were not quite fo frequent as they ufed to

¢; but after this improvement, the con-
tinuance of the above-mentioned medicines

for full three months produced no other
effeét. '

ConsipERING that in this improved
ftate his conftitution might, perhaps, bear
the ftimulus of the vital air better than it
had dene 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
producing 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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had always been defetive, was confiderably

improved, and he reckoned himfelf quite
well, |

IN the account of the preceding cafes,
the reader may obvioufly remark, that not
one unfuccefsful cafe has been introduced ;
on which it will be proper to mention, that
in fo doing I did nct mean to imprefs the
reader’s mind with an exaggerated idea of
the power of fadtitious airs; but that my
only meaning was, to render him better ac-
quainted with the practical adminiftration
of the aerial fluids, which feemed more
likely to be accomplithed by adducing
examples, in which the praice was in
fome meafure fanctioned by fuccefs, than
otherwife. '

WitH refpe to the eftimate of the effi-
cacy of fadtitious airs in different diforders,
my reader muft confult the preceding chap;
ter 5 for I have exprefied in it the refult,
or what fecmed to be the fair refult of

all
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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 wouLD 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 perfetion,
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 affiftance of the cautions and
remarks of the following chapter, they may
in great meafure prevent the abufe of a new
fet of remedies, which have all the ap-
pearance of becoming very ufeful tools in
the hands of fkilful practitioners.
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CHAPTER T%¢

PracTticar REmARrks, Hints, &ec.

Concerning the Prodution of Fadlitious Airs,

N. particular fituations the difficulty of
procuring proper materials and proper
tools may prevent the poffibility of adopt-
ing the moft expeditious, or, upon the
whole, the moft advantageous, methods of
procuring the aerial fluids ; and when that
is the cafe the practitioner muft confult the '
firft chapter of this effay, for the method
which may be more {uitable to the circum-
ftances of his fituation. But when there is
the opportunity of procuring both materials
and infitruments, it is then proper to fﬂlluw
the plan which may appear lefs excep-
tionable. .

THE chezapeft article for the production
of oxygen air is the mineral called zanga-

mﬁ’n
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aefe, which is found plentifully in many
Parts of this ifland, and elfewhere. A very
good fort of it is found near Exeter. It
ought to be free from extrancous, and par-
ticularly noxious, minerals; but it fre-
quently contains a confiderable proportion
of calcareous matter, which may be de-
tected by powdering a little of the mineral,
and pouring fome nitrous acid upon the
powder ; for this will produce an effervef-
cence proportionate to the quantity of cal-
careous matter. It muft not, however, be
expected to find manganefe perfeitly free
from it ; for though this may be the cafe
with fmall pieces of that mineral, yet in
confiderably large quantities of it, fuch as
are required for the produétion of oxygen
air, fome calcareous earth is almoft always
contained ; but the only effect which arifes
from it, is the producticn of carbonic acid
gas, together with the oxygen air, the for-
mer of which is eaﬁly feparated from the

latter by the well-known method of wafh-
ing in lune-water.

THE
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THE greateft quantity of oxygen air is
extricated from manganefe merely by the
aQion of a full red heat; it is, therefore,
neceflary to put that mineral in a wveffel
capable of refifting the action of fuch a de-
gree of heat. Earthen-ware and certain
metals are the materials fit for the con-
ftru&tion of fuch veflels. The former is cer-
tainly unexceptionable in point of purity ;
but it is not managed very eafily for this
purpofe, and befides, the ufe of it is at-
tended with confiderable expence, for a
veflel of that fort will hardly ﬂvér'fcrva
more than once, as on coeling after the
firft experiment it genmerally breaks; and
indeed it frequently breaks in the courfe of
the experiment. Of the metals, gold or
platina veflels would be the fitteft for the
purpofe, did not their value offer a ma-
terial objeCtion. Thofe metals excepted,
rron is the beft; for though the ufe of a
veflel of this metal be attended with evi-
dent objections, yet, when managed with
care and attention, the oxygen air may be
produced of fuch a degree of purity as to be

more
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more than fufficiently ufeful for medicinal
purpofes.

It is neceflary to remark, that in all
cafes, but efpecially when an iron veffel is
ufed, the manganefe, as well as the veflel in
which it is contained, and the pipe or tube
which conveys the airfrom it to the receiver,
muft be quite free from animal or vegeta-
bie matter, and perfetly 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.

WhEN 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.

Tur fpecies of inflammable gas moitly
in ufe are extrated by means of diluted

vitriolic
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vitriolic acid from zinc or iron, and by

pafling the fteam of water over the furface
of red hot zinc, or iron, or charcoal.

THE gas, extratted by means of diluied, -
acid, holds in fufpenfion fmall particles of
the metals concerned, vsz. of the zinc or
the iron, the latter of which in particular
may be rendered manifeft by burmng the
gas in a bottle full of it, in which cafe
fome {mall particles of a dark red light will
be difcerned within the pale flame of thn:';
gas, which are the ferrugineous parﬂc!es
for thofe minute red fparks are not to be
feen in the inflammable gas which is ob-
‘tained from pond water, or plltl‘ld matter, nr,
in fhort; from fuch fubftances as do not
contain any metallic {ubftance.

TuE gas obtained by pafling the fream
of water cver red hot zinc, holds in fuf-
penfion a confiderable quantity  of the;
flowers of zinc, which it depofits in about
2 day’s time.

TH £
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THE gas obtained in a fimilar manner
from iron is the moft abundant, and of
courfe the cheapett.

For the production of the heavy inflam-
mable gas, or hydrocarbonate, Mr. Watt
recommends to ufe “ charcoal made of the
“ twigs of fofter woods, {uch as willow,
“ poplar, hazle, birch, or {ycamore, avoid-
“ ing fuch as have refinous 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
“ {and, and expofing it to a ftrong 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.”

Mgr. 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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count of its peculiar properties feems likely
to prove very ufeful : « In refpe, fays ke,
“ to the medicinal properties, all I know is,
“ that the inflammable air from charcecal
“ and lime contained no fixed air feparable
“ by wathing with quick lime and water,
*¢ and that it did not caufe vertigo when in-
“ haled pure.”

Ok or other of thofe {pecies of inflam+
mable gas may be preferred in particular
cafes, and it is not only likely, but in
oreat meafure proved by atual experiment,
that the particles of iron, or other matter,
which are fufpended in a particular fort of
gas, may be peculiarly ufeful in certain
difeafes.

In the produion of inflammable gas, the
introdu@ion of any extraneous matter, and
efpecially of vegetable or animal {fubftances,
and of minerals that contain acids, fhould
be carefully guarded againft. It s likewife
advifable, for a very obvious reafon, not to

conduét this procefs by candle light.
THE
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THE 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 extract 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 toe Prefervation of Aerial Fluids.

OXYGEN Air i1s not contaminated by
keeping in glafs receivers, or in fuch vefiels
as do not communicate any thing to it, nor
does the contalt of pure water injure it;
but in wooden veflels, or veflels painted
with oil paint, and when a confiderable

quantity of common river water is in con-
P tact
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tat with it, the oxygen air will be conta=
minated more or lefs. ~

Tur various {pecies of inflammable gas
are apt to degenerate in procefs of time, efpe-
cially if they be kept mixed with common
or with oxygen air. 'The hydrocarbonate,
in particular, is vaftly more powerful when
freth made, than two or three days after.
Due allowance, therefore, muft be made for
the lofs of power in the adminiftration of
thofe airs. |

WHEN oxygen air, or inflammable gas,
is to be taken cut of an air-holder or bottle,
&c. by putting water in the veflel after the
ufual manner, it is advifable to ufe lime-
water ; for the lime will not only abford
any carbonic acid gas that may be mixed
with thofe airs, but will alfo prevent the
putrefaction of the water.

For this purpofe there is no occafion to
filtrate the lime-water, as is practifed in the
ufual manner of preparing it; but it will
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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 fediment, by decanting it
gently.

THE carbonic acid gas is not contamis
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 propriety, the practitioner
fhould 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
eudiometer, the reader muft confult thofe
books which have been written exprefsly

P2 on
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I

on the fubje& of actial fluids, as the aﬂdp‘f-\

dition of thofe methods would increafe the =
bulk of this effay beyond its prﬂfcrlbed li- %
mits. rug o

Concerning the Adminifiration of Fallitwus
Airs. '

WHEN oil-filk bags or bladders are .llﬁ:dj

the air or mixture of airs fhould be intro-

duced immediately before it is to be in- j

haled, in order to avoid the airs acquiring an |
unpleafant flavour. -

- | |

THE oil-filk bags, when not aGtually in

ufe, thould be hung up by means of a ftring,

which may be faftened to the pipe, or they

may be put over the back of a chair; but
they muft not be folded or prefled. :

In the uftual way of making the mixture
of airs, the fatitious gas, in any required
quantity, is firft introduced in the bag, after ';
which the common air is forced in by means
of a common pair of bellows, until the bag

6 | "
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is quite inflated ; for when the capacity of
the bag is once known, one may cafily 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,

WHEN common béllows are ufed for
this purpofe, care thould be had that they
be made free from duftand athes, which are
generally contained in fuch bellows as are
ufed for common fire-places.

WHEN a perfon is inhaling any {pecies
of inflammable gas, or the vapour of ether,
the operation fhould be conduéted at a
diftance from a candle, left the gas fhould
catch fire, and at leaft occafion a fur-
prife.

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

| WHEN
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WHEN aerial fluids are adminiftered, it 1s
proper to feel the patient’s pulfe both be-
fore and after the inhalation, at leaft for
the three or four firft inhalations, as there-
by one may, in great meafure, be informed
of the effet which the aerial fluid is likely
to produce, and may regulate the {ubfequent
applications accordingly.

TuE patient (hould be enjoined to breathe
the mixture of aerial fluids in an eafy and
natural way, and not in a forced manner, as
fome are apt to do.

WiTH fome perfons the fenfibility of the
lungs is fo very great, that they are affetted
with the fenfation of preternatural heat, and
even of inflammation, by a remarkable fmall
quantity of oxygen ; half a pint of it, mixed
with about twenty times that quantity of
common air, has been known to produce
fuch an effeé@; and this obfervation has
been made where there was not the leaft
appearance of miftake, or of any equivocal

circunftance. ‘This is particularly the cale
with
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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 {mall quantities of

ﬂxygen.

THE above-mentioned fenfation of heat
generally comes on immediately after the
« inhalation, but fometimes it comes on {fome
hours after, and efpecially in bed. It1s,
therefore, neceflary to enquire whether any
particular effe& has been obferved at any
time between one inhalation and the next,
in order to form a proper eftimate of the ef-
fect of the application.

WHEeN 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 refpet
to the effect of oxygen air, may, with pro-
et per
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per and obvious changes, be allo applied to -
the inhalation of other aerial fluids, and par- 3
ticularly of the hydrocarbonate. '

However ftrange and unaccountable
fome of thefe effe¢ts may appear, as that =
produced by a very fiall quantity of an
aerial fluid in certain circumftances; or that
of the preternatural heat coming on fo long
after the inhalation, &c. my reader mayreft . -
aflured that the fadls are true ; and though .
we cannot reconcile the phenomena with
the theory, yet as long as abfurdity does not
intervene, we muft not deviate from the path
which is pointed out by experience, becaufe
we are unable to underftand the real caufes
of the effeCis.
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AR P ENDIX

On the Nature of Blood.

HE intimate connexion between ree

fpiration and thé 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 binod;.
will eafily excufe the introduction of this
concife account of the nature of that fluid in
the prefent work, whofe principal objelt 1s
the inveftigation of the action of aerial fluids
on the human body.

Tue name of blood has been ufed in a
more or lefs extended fenfe by different
WILtErs,



218 MEDICINAL PROPERTIES of

writers. Some confine it to the red fluid,
which circulates through*the veins and the
arteries of the animal body; others have,
with propriety, extended it to that fluid,

which, whether coloured or colourlefs, is

the moft abundant in the animal body, and
upon the circulation of which the life of
the animal principally depends ; hence the
red colour is not an abfolute chara&eriftic
of blood ; and, in faét, the blood of certain
animals has not the leatt tint of red. Laftly,
the name of blood has been beftowed even
upon the fluid which circulates through the

veflels of plants.

In the following pages we fhall extend
our obfervations not farther than the red
blood, and hardly beyond that of the hu-
man {pecies ; confining ourfelves princi-
pally to the account of facts that are inde-
pendent on particular opinions.

Tais fluild, fo effentially neceffary to
animal life, has been examined with all the
ingenuity

"‘n;ﬂi
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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 circumitances,
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 propertics. We mutt,
however, remain fatisfied with the prefent
knowledge of fats, and muft leave the far-
ther inveftigation of the fubject to the la-
bours and fortune of future obfervers.

Broop is a fluid confiting of a great
variety of ingredients, fome of which are
always to be found in it ; whilit others are
adventitious, or are to be obferved in it in
particular circumitances; but the propor-
tion of them all is not only various in diffe-
rent ages, and fexes, and ftates of the body,
but i1s not the fame even in the different

parts
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parts of the fame body *. A difference not
{o great with refpett to the number, as with
refpect to the proportion, of the ingredients,
has been obferved between the blood of
man, and that of other animals, fuch as the
ox, the horfe, the theep, the hog, &c.+.

Leaving it to the phyfiologifts to ex~
plain how the blood circulates through
the fanguiferous veflels, how the chyle is
mixed with it, how a variety of fluids are
fecreted from it, &c. we fhall examine its
nature as a fluid out of the body.

Broop is of a uniform rich red colour,
which inclines towards the florid vermilion

* Fourcroy found the blood of a human feetus to
differ in three remarkable particulars from that of an
adult; viz. it contains no fibrous fubftance, ﬁnfﬂ:[jr
fpeaking, but a fort of gelatinous matter ; it does not
take a bright colour from the contalt of air; and it
does not afford any marks of its containing phofphoric
acid. The colour of blood is paler and thinner in infants,
in women, and in phlegmatic perfons, than in men of a
hezltiiy and robuft conftitution. '

4 Reuelle’s Analyfis.
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in blood that comes out of the arteriés, and
to the dark purple in blood 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 fo fluid as water, it feels unctuous or
faponacious to the touch, and has a little
fweetith or faline tafte.

‘Soon after its extraction from the body,
as the blood cools and remains at reft, a
{pontaneous decornpofition, or feparation, of
parts takes place. ~ A thick lump of coa-
gulated red matter is formed in the middle,
called the craflamentum, or clot of blood, and
a fluid of a flight greenith 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 out of it.

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

fipid,
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fipid, tenacious, white, and fibrous, fub-
ftance. The latter is called the coagulable
lymph, or fibrous matter, of the blood. The
former, or coloured portion, when viewed
through the microfcope, is found to confift
entirely of feparate particles, circular and
pretty uniform in their fhape ; whereas the
ferum and the coagulable lymph, when ex-
amined with the beft microfcopes, do not
appear to contain any diftiné& particles in
their compofition.

TuE blood, therefore, confifts of, or is
firft of all refolvable into, three diftinc
parts ; namely, the ferum, the coagulable
lymph, and the red particles ; each of which
is likewile a compound fubftance, but
whofe components cannot be {o eafily fepa-
rated from each other.

THE f{pecific gravity of human blood is
variable, but it always exceeds that of
water ; the latter being to the former, at
the leaft as one to 1,04, and at the moft as
one to 1,063. Each of its three principal

components
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components is likewife heavier than water ;
but with refpe@ to each other, the red par-
ticles are the heavieft, and the ferum is the
lighteft.

THE ferum remains fluid in the ufual
temperature of the atmofphere, as far down
as a 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 circamf{tances,
viz. 1}, a confiderable quantity of air is ex-
tricated from it in the a& of congelation;

and, 2dly, a {mall part of it does not coagu-
late, but remains fluid.

THEe 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 {o remarkable

that
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that it may be ftretched out'to a confidera-
ble length, and by the continuance of a
moderate degree of heat, it may be rendered
gradually more and more confiftent ; fo that
at laft it may be brought to equal the con-
fiftency of horn and even of bone.

THuE red particles, from which the “;']IOIE
mafs of blood derives its colour, feem to
have no particular attraion for each other,
nor for the other two components, fo that
in the coagulum they are only entangled
and detained by the vifcid part. Their pe-
culiar and uniform fhape has attracted the
attention of philofophers fince the latter
end of the laft century, about which time
they were firft difcovered. They have been
attentively examined with the beft micro-
{copes,and the appearances which have been
partly obferved and partly fuppofed, have
given origin to a variety of conjectures and
hypothefes, generally fanciful, and often
abfurd. | :

‘WHeN any thin and femitran{parent

part of a living animal, fuch as the tale of
a {mall




Faggizious ALRS. +3f 228

a {mall fith, the membrane which is between
the toes of a frog, &c. is viewed through
a good microfcops; the circulation of the
blood through its fanguiferous veflels, is
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 poflefied of a certain degree of
confiftency and elafticity ; for in pafling
through fmall veflels they are frequently
{een to affume an elliptical {hape, and from

other fmaller veflels they are abfolutely ex=
cluded.

Trost particles lofe their thape, and are
diffolved in certain fluids. They dre not
diffolved in the ferous part of the blood, nor
in urine, except wihen they areleft in thofe
fluids for fome days, or when thofe fluids
are diluted with water.: But water is 2
powerful, and almoft an.inftantaneons, fol-

Q. . ¥enk
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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 diffclve thofe particles, but it de-
prives them of their colour.

ViNEGAR is likewife a folvent of the
red partieles, though net fo powerful as
water.

Waen 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 accomplithed, at leaft much lefs
expeditioufly than that of the other com-
ponents of blood ; for in perfons that have
loft much blood, the fanguiferous vefiels
are indeed fpeedily filled with new blood ;
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 it.

UNWILLING to interrupt the account of
the chemical properties of blood, I fhall
referve the farther examination of the fhape
and fize of its red particles for the latter
part of this appendix, and fhall now {ub-
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 alkaline, but
eafily putrifies, in confequence of its con-
taining an animal {fubftance diffolved through
it. Expofed to a more intenfe heat, blood
gradually coagulates and becomes dry; it
then lofes feven-eighths of its weight, and
becomes capable of effervefcing with acids.
Deficcated blood, expofed to the open

Q 2 air,
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air, attracts from it {fome degree of moifture;
and, in the courfe of a few months, there is
formed on it a faline efHorefcence, which
Rouelle has determined to be carbonate of
foda. When diftilled by naked fire, it af-
fords a faline phlegm; that is, a phlegm
holding in folution an ammoniacal falt, {u-
perfaturated with ammoniac. After this
phlegm, a light oil paflcs, 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 iren, and a matter apparently
earthy, which feems to be calcareous phof-
phate.

Broop, when burnt ina crucible, affords
{everal products, in the following order:
1. water, and 2a little ammoniac; 2. oil,
and carbonate of ammoniac, which forms a
yellowifh vapour, thicker than the former;
3. Pruffic acid, which is eafily diftinguithed
by its feetid {mcll of peach-flowers; 4. phof-
phoric
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pheric acid, which is formed by the com-
buftion of phofphorus, and is not difen-
gaged till the blood be reduced to a coal;
¢. carbonate of foda, which is volatilized at.
an intenfe heat ; 6. after this there remains
in the crucible only a blackith, granulated,
cryftallized oxyde of iron, mixed with cal-
careous phofphate. The ferrugineous par-
ticles of this laft product may be feparated
by the magnet, efpecially when the refi-
duum has been previoully heated toge-

ther with charcoal-powder in a covered cru-
cible.

Broop combined with alkalis, without
previous decompofition, becomes more fluid
by ftanding. Acids inftantaneoufly coagu-
late it, and alter its colour. By filtrating
this fubftance, evaporating the liquor paffed
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
mjxed with the blood.

3 T I
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Ir entire blood, mixed with a fourth
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 eafily diftinguifhed to
be true bile.

THE ferum, which has been lately called
the a/buminius fluid, 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 neither acid nor al-
kaline, but fpeedily putrifies. After lofing
this phlegm, it is dry, hard, and tranfparent
like horn ; it is no longer foluble in water ;
by diftillation in a retort, it affords an al-
kaline phlegm, a confiderable quantity of
ammoniacal carbonate, and a very feetid
thick oil. All thefe produéts, 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 incincrate, that it muft be kept
burning for feveral hours, and expofed to a

great
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great deal of frefh air, before it can be
reduced to afthes. The afthes are of a
blackifth grey colour, and contain muriate
and carbonate of {oda, with calcareous phof-

phate,

Tue ferum, if expofed for fome time to
an hot temperature in an open veflel, paffes
readily into a ftate of putrefaction, and then
affords a confiderable quantity uflammﬂnh
acal carbonate, with an oil, the fmell of
which is infufferably naufeous.

Tuis liquor combines with water in any
proportion, and then it lofes its confiftency,
its tafte, its greenifh 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, poflefies all the charateriftic
properties of milk, oz, it is rarified, and
caufed to mount up, by heat, and is coagu-

lated by the fame agents, v7z. by acids, and
by aleohol,

Q& THE

E-3
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Tue ferum poflefles 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,

~ArkAvries 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
pofleflion of all its properties. The coagu-
lum formed in this liquor by the addition of
an acid, is very fpeedily 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 coagulum affords, by diftillation,
the fame produéts as the ferum deficcated,
-and its carbonaceous refidue contains a gﬂ-ﬂd
deal of carbonate of foda,

. THER
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- TrE ferum, infpiffated, 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 decompofe calcare-
ous or aluminous neutral falts; but it a&s
with fufficient energy in decompofing me-
tallic falts, '

Tui1s 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.

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

THE clot of the blood affords, by expo-
fure 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 {mell, and a good deal of am-
moniacal carbonate. The refiduum which
it leaves, is a fpongy coal, of a fparkling 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-
fphere;, the clot of blood readily putrifies,

WHEN the clot is divided, by wafhing,
into its two principal components, viz. the
red part which is difiolved in the water,
and the coagulable lymph; if the former
be treated with different menftrua it will
be found poflefled of the fame characterif-
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 fiell, and liable to putrefaction.
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 ammoniacal 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 afhes are very white;
it contains no faline matter, as it muft have
loft, by the wathing, whatever is contained
of that kind ; and no 1ron; it 1s 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 moilt atmolphere, it {wells, and afe
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-
Jlour. Alkalies do not diflolve 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 Pruffic acid,
which comes out in vapour, and at Jength
diffolves it with eftervefcence, 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 calcareous phofphate. It appears,
that hydrogene, carbone, and azote, which
conftitute the fibrous fubftance, are fepa-
rated in different proportioas, to combine
with the oxygen of the mitric acid, and
thus form the Pruffic and carbonic acids
that are difengaged in gas, and the oxalic
and malic acids, that remain in folution, and
are {eparated only by cryftallization.

Tur fibrous matter diffclves alfo in the
muriatic acid, which converts it into a fort
of green jelly. The acid of vinegar dif-
{olves it with the help of heat: water, and
cfpecially alkalies, precipitate this fibrcus

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.

THuUs much may fuffice with refpe& to
the chemical properties of blocd., I fhall
now return to the examination of the con-
‘figuration of its red particles, with which I
fhall conclude this efiay.

THE red particles, which form a very
fmall part of the human blood, were dilco-
vered by means of the microfcope, towards
the end of the laft century. They were
found to be circular and uniform ; a tranf-
parent flat furface appearing to be fur-
rounded by a dark circumference. This
peculiar fhape feemed to indicate their be-
ing of fingular ufe to the animal ceconomy,
and excited the induftry of philofophers to
the further inveftigations of their ftruture.
As this could only be obtained without
ufing more perfect microicopes, and as
the perfe@ion of microfcopes depended

an
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on the conftru¢tion of {mall lenfes, various
methods were eontrived for the attainment
of this object, and micrefcopical lenfes of
very thort focufes, and of courfe of great
magnifying power, were foon produced ;
but the utmeft power of thofe lenfes could
only difcover that when the particles of
blocd were magnified beyond a certain num-
ber of times, they exhibited a dark fpeck
in their middle, as a center to their circume
ference.

Tuis is all that could be clearly dif-
cerned in thofe particles by means of ground
lenfes ; but a vaft deal more was fuggefted
by the imagination; and it is curious te
obferve how much the eye and the under-- -
ftanding were deceived by the natural im-
perfection of the inftruments, and by the
influence of premature theories.

Finpine that the improvement of ground
lenfes, beyond the abovementioned power,
was obftructed by weighty practical diffi-
culties, the deficiency was attempted to be

fupplied
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fupplied by the ufe of globules of glafs
made by melting ; for in the ftate of-fufion,
the natural attra&ion between its particles,
will eafily form the glafs into a fpherical
body. Several methods were accordingly
devifed for conftrucing thofe globules, as
may be feen in Dr. Smith’s Optics, and
other publications ; but thofe methods are
either defetive or abfolutely impra&ticable.
And, in fa&, I do not find that any globules
of very great magnifying power, were ufed
before the time of Fatber 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 {cientific knowledge, poffefled 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 confiruct-
ing the glafs 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 ; {o that few perfons
have attempted to repeat Torre’s experi-
ments, and amongit thofe, fewer ftill have
been fucce(sful. This want of f{uccefs has
thrown a confiderable degree of fufpicidn
en Torre’s obfervations ; and as few people
are liberal enough to ﬂtkﬁﬂ“’]ﬂdgﬁ their
want of {ufficient patience and addrefs, the
failure of the attempts has generally induced
people to conflider Torre’s aflertions in the
light of miftakes or exaggerations. ¢ The
*“ Abbe Torre,” fays a recent writer, * ex=
““ amined the red particles of blood with
¢ fimple _lenf-:s too ; but they magnified fo
‘¢ highly, that from this caufe all his noify
« miftake has arifen; for he ufed not gmun'cl
“ lenfes, but fmall fphericles of glafs, form-
*“ ed by dropping melted glafs into water :
“ they magnified fo much that to him the
“ central fpot appeared much darker ; he
“ {aid 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 fee
“ them, flill the public were annoyed by
“ Abbé Torre’s rings *.”

SoME years 2go, when Torre’s publica-
tion firft became known to me, I endea-
voured to conftru¢t microfcopical globules
after his method, and to repeat his obferva-
tions. The undertaking, which at firt fight
appeared clear and ealy, 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 fuch delicate experiments, I re-
peated feveral of Torre’s obfervations, and
(as far as I now recolle&t, 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 Bi:ne
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Brinc lately intent on the fubje@ 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,

LesuwenHorck thought that each red
particle of the blood confifted of, and was
refolvible into, fix fmaller globules, and
that every one of thefe fecondary globules
confifted of other fmaller particles. Hew-
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; vzz. 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
a 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
“ as 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
“ a determined fhape and fize. This 1s
¢¢ fimilar 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 into
« each other ; nor will they diffolve in oil.
“ I fufpe&, therefore, that they are regular
“ bodies, fo that two of them could not
¢ unite and form one *.”” Dr. Wells is of

* Threatife on the Blood, p, 41.
R 2 opinion,
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opinion, that the red globules confift of two
parts, one within the other, and that the

outer, being infoluble in ferum or dilute fo-
lutions of neutral falts, defends the inner
from the acion of thofe fluids *.

Mucwu having been faid againft the ufe
of microfcopical glafs globules, efpecially
by perfons who had never feen them, I

thought it neceflary to afcertain the limits

of the fuppofed diftortion of the image, and
other imperfe@tions that had been attri- 1

buted to them, and for this purpofe I viewed

certain objets of fimple or determinate
figures through lenfes and globules of
different powers, increafing gradually from
a magnifying power of about eight or ten
as far as that of about 400 times in lineal
‘extenfion, ‘

A peEricaTe ftraight line made by
means of a diamond on a_piece of glafs,
and which was quite invifible’ to the naked

j - b . i

* Phil, Tranf. P.IL for 1797.

E}fﬁ’, .:: I'-
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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
image when the objet is viewed through
the edge of the lens, and efpecially of a
globule ; but no perfon verfed in {uch ex-
periments will ever obferve through the
edge of lenfes, though the lenfes be ever

{o perfedt.

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

B3 VARIOUS
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V AR10US obfervations of this fort gave:
me reafon to conclude that the glafs glo-
bules are by no means fo imperfect as they
have been reprefented. Their diftortion of
the image is trifling and limited ; the tran{-
parency of fome of them (and fuch only
thould be ufed) is equal to that of the beft
polithed 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 thofe who may be
willing to repeat fuch experiments, I fhall
barely mention the principal difficulties
which attend the ufe of the globules.

THEIR focus is confiderably nearer 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 fhorter 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 adjuitment of the
focus will occafion a confiderable degree of
indiftin&ion.

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

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

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

R 4 lens,
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lens, and referring their image to a feale
properly divided, and viewed with the other
cye out of the microfcope.

In perfons of nearly the fame age the
mean fize of the particles differs very little
indeed. In the fame perfon they differ a
little, and their figure is not very circular.
This deviation from the circle is not fuch
as a flat circular furface would affume in
its different inclinations to the axis of vi-
fion; for, according to the rules of ortho-
graphic projetion, the flat circular furﬁcc
muft appear either circular, or elliptical, or
as a {traight line ; whereas I never faw the
particles of blood as ftraight lines, wviz.
edgewife, and the elliptical figure, which
they fometimes affume, is by no means re-
gular. '

In an adult of the human fpecies, the
diameters of the red particles run from
about 0,0003 to about 0,0004 parts of an
inch, and I very feldom faw one fmaller or
larger than thofe limits. If, therefore, we

| take
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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 f{pot, like a
dot made with ink on paper, appears in
the middle of each particle.

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

refleCtor.
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refle¢tor. The central fpot does at the fame
time appear to change its Iilace.

WaEnN the particles are magnified above
200 times, the central {pot appears con=.
verted into a circle inclofing a tranfparent
{pace. The diameter 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 obje@ 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 blood be
viewed through a microfcopical globule,
diretly facing the flame of a candle, with-
out the intermediation of any lens or re-
fleCtor, 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 fhape.

WHEN the particles of blood are magni-
fied above 400 times, an imperfect inﬁagf:
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
fimes, in which cafe the image of the flame
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 {pace between
the two circles did not appear to be di-
vided, excepting fome accidental fraGtures,
which now and then could be feen ina few
pf the particles,

THESE
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Tuzse obfervations feem to prove, that
the red particles of blood are not perforated,
but that they are globular, and of fome uni-
form fubftance much lefs tranfparent than
glafs. They likewife thew that Mr. Hew-
fon’s idea of their containing a central body
or nucleus, moveable within the external
fhell, arofe from the apparent change of .
place which the various dire&ion of the
light produces on the central fpot or inner
circle of each particle. 'Warned, however,
by the example of other obfervers, I fhall
not attempt to offer any farther conjectures
concerning the nature and conftruction of
thofe particles. My reader may draw what
conclufion he thinks proper from the above-
mentioned fal&s, and he may alfo, with
little trouble, fatisfy his curiofity concern-
ing thofe appearances, as I find that micro-
fcopical glafs globules may be had at Mr.
Shutleworth’s philofophical infirument fhop
on Ludgate Hill. I fhall therefore con-
clude with the account of a few experi~
ments which I have made, with a view of
imitating the phenomena that are exhibited

i b}r
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by the particles of blood, the refult of
which feems to corroborate what has been
already oblerved.

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

A cLrass globule was placed as an obje&t
upon the ftage of the microfcope, and was
fucceflively 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 diftin&. This indiftinc-
tion, however, being not very great, I thall
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 fpot there ap=~

peared
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peared a diftint 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 diftint, whereas
the particle fhewed an indiftin& image of
the candle ; 2dly, that the inner circle of
the globule is much fmaller in comparifon
with its external boundary, than the innet
circle of the particle is in comparifon with
its external one; and, 3dly, that the an-
nulus or {pace 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 imperfect
tran{parency of the particles of blood; for in
femitranfparent bodics, whatever light falls
upon any part of them is {cattered through

the whole body.
THE
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THE fecond point of difference I attris
buted to the particles of blood being fur-
rounded by a coagulated fluid of nearly an
equal refrating power with themfelves,
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 tranf{parent P‘E.I.l‘t 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 fmaller, by altering

* Thefe appearances are perfectly reconcileable to
the do&rine of optics. The light, which falls from a
luminous object upon the glafs globule, illuminates at
molt one half of its furface, and in entering the furface
of the glafs, it is refracted towards the axis of the glo-
bule ; hence the whole cone of light being contradled,
muft pafs through a {mall part only of the oppofite fur-
face, and muft leave the reft deftitute of light. Now
this contraction of the light muft vary according to the
difference between the refractive power of the globule
and that of the furrounding medium,

[ the
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the diftance between the Obj&& a;nd the
nmicrofcopical lens. hadiid

- g

In the glafs glnbule the inner circle may
be feen to move from the middle of the
dark furface, according as the candle is
moved from the dire® line between the -
obje& and the microfcopical lens. .
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A

AERIAL fluids, different fpecies of, page 1 —breathed
in combinations of three or four at a time, 4g-—in-
jected into the cellular membrane, 51—abforbed by wa-
ter, §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,

Acidulous foda water, 145.

Air, common or atmofpherical, its properties, 2—its purity
afcertained by means of nitrous gas, 3—contains a va-
riety of fubiftances, g—vitiated various ways, 6—me-
thods of meliorating it, 6—refpiration of, 23—imbibed
through the pores of the fkin, 5T—injeéted into the
cellular membrane, §2—its conftituent principles, 67—
decompofed in the lungs, 72—its various qualities, 88,

Animal heat, origin of, 82,

Animation, {ufpended, treatment of, 116,

&

S Apvaraius,



Apparatus, neceflary for the production of faltitious airs,
go—for adminiftering the factitious airs, g1. :

Afthma, treatment of, 118.

Azotic gas, what, 6—deleterious to animals, 4.3--—inj=&ed
into the cellular membrane, 52—injeéted into the ju-
gular vein, 53--its conftituent principles, 67—a diluent
of oxygen air, 87.

B.

Bag, oil filk, for containing 2ir, &c. g2—muft not be
folded, &c. 212—how to correlt its bad fmell, 93.

Bladders, for containing air, 94 — how to correct their
bad fmell, g5. '

Blood, its colour altered by the prefence of different aerial
fluids, 53, 77—imbibes the oxygenin the lungs, 72, 76,
81—its colour in the courfe of circulation, 78, 83, 220
—name of, 217—conlfifts of various ingredients, 21g—
decompofition of, 221—its fpecific gravity, 222,

-

C.
Cancer, treatment of, 120.

Calculous complaints, treatment of, 144.

Caloric, what, 62—laws relative to the communication of,
63—capacity of bodies for containing it, 64— produces
a total change of properties in bodies, 66.
Capacity, for containing caloric, different in different, bo-
dies, 64—proportion of, in different bodies, 65. .
Carbonic acid gas, its properties, 15—whence obtained, 16
—relpiration of, 46—appearances in the bodies of ani-
mals
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mals that have died in it, 47—injeQed into the cellular
membrane, §2—injected into the jugular vein, 53—its
pungency, §55—an antifeptic, §5, 102, 111—how admi-
niftered, 56, 97—its conftituent principles, 68 —pro-
duced in the procefs of refpiration, 73, 8s.

Cafes, medical; 149;

Catarrb, treatment of, 123

Chlorofis, treatment of, 123.

Combujtion, theory of, 69— analogous to refpiration, 75.
Confumption, treatment of, 124.

Coughs, treatment of, 130,

Craffamentum, or clot of blood, what, 22 I:

D.

Debility, treatment of, 130.

Dephlogifiicared air, the fame as oxygen air, t;
Digeflion, impaired, treatment of, 1 33
Dropfy, treatment of, 135.

Dy/fpepfia, treatment of, 133.

E;
Ludiotheter, what; 3,
Eruptions, treatment of, 136.
Ether, its ufe, 110,

F.

Fevers, treatment of, 137.
Fixed airy the fame as carbonic acid gas, #,
S 2 Flead-
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H.
Head-ach, treatment of, I4I.
Hat, its origin, 62, 66—animal, whence d:rwcd 82,

Hemoptyfis, treatment of, 142,

Hydrocarbonate, what, 19—refpiration of; 4.5-—r€mnri:s.
concerning the production of, 207.

Hydrogen gas, its properties, 17—whence uht&ined, 18—
refpiration of, 42, 44—properties of its various fpemesi
43—injeéted into the cellular membrane, §2—it does

neither accelerate nor retard putrefaltion, 55—its con- .

ftituent principles, 67—remarks concerning the pro-
dultion of, 205, 208——contains extraneous particles,
206—apt to degenerate, 210,

L.

Inflammable airy the fame as hydrogen gas, 2.
Inflamination, of the lungs, how treated, 197, 109, 118.

-

L.

Lime-water, ufe of, 210.

Lungs, human, affeCted by the {malleft differences in the
purity of the air, 4, 214, i

Lymph of blood, 222, 223,

/

M.

Manganefe yields abundance of oxygen air, 14, 202—it
generally contains calcarcous earth, 203—fhould be
made quite dry before it is ufed, 205

‘Mouth-piece, ufed for breathing any patt:cular fort of

air, 90.
N. Nitrous
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] N‘
Nitrous gas, diminilhes common air, 2—diminithes oxygen
air, 10. :
O.

Oil-filk bags, ufeful for refpiring particular airs, g2—how
to remove their oily fmell, g3.

Opbthalmia, treatment of, 142.

Oxygen air, its properties, g—obtained from various fub-
ftances, g, 11—diminifhed in various circumftances, 10,
14—refpiration of, 2g—its flimulant 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, s1—injeted into the cel-
lular membrane, §2—its conftituent principles, 67—in=
difpenfably neceflary to animal life, 74—when to be
adminiftered, 102, 104.

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

P.
Paralyfis, treatment of, 143.
Phlsgiflicated air, what, 6.
Phlegifion, what, 60,
Phofphuret of bydrogen, what, 10.
Phthifis, treatment of, 124.

R.

Red particles of blood, 222, 224—opinions concerning
their conftru&ion, 242—microfcopical appearance of,
249—their diameter, 248,

Refpiration of common air, 23—of oxygen air, 29—of
other fadlitious airs, 40-~theory of, 58, 71.

S.

Scurvy, treatment of,, 143.

Serum of blood, 221, 223.
4 Skin,



Skin, the aerial fluids are imbibed and expelled through its

pores, 5I.

Specific gravities of the acrial fluids, 20==table of, 21—
effe@ls arifing from it, 49.

Stone in the bladder, treatment of, 144.

Sulpburet of hydrogen, 19.
Swellings, treatment of, I146.

T
Theory, of aerial fluids, 58—of refpiration, 59, 60, 72.

U.

VeJels, proper, for the produétion of aerial fluids, 204—for
the prefervation, &c. 20g. :
Ulcers, treatment of, 147.

W.

IV ater abforbs aerial fluids, 56—its conftituent principlesy
68—expelled from the lungs, 73—origin of, in the
lungs, 8 5—how impregnated with carbonic acid gas, 98

WWhite fwelling, cafe of, 146. ' '

THE END.,
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t5> The foilowing Dire&ions are added for the In-
formation of fuch Readers as may be willing to try the
Fadtitious Airs, or may otherwife wifh to promote the
Subject of this Effay:

Mr. WaTt’s Apparatus for the Production, &c. of
FacTiTious AIRs, is fold at Chippindall’s Birming-
ham Warchoufe, in Salifbury-Court, Fleet-Street.

The ARTIFICIAL AIRS, accurately prepared, are fold
in any Quantity by J. Rance, No. 30, Clipftone-Street,
Fitzroy-Square.

The Acipurous Sopa WATER, containing an ex-
traordinary Quantity of Carbonic Acid Gas, is fold at
‘Schweppe’s Artificial Mineral Waters Man'ufa&ory,
No. 11, Margaret-Street, Cavendifh-Square.

The Microscorical Grass GLoBULES, fuch as are
mentioned in the Appendix, are fold by H. Shuttle-
worth, Optician, on Ludgate-Hill.
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