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PREFACE

70 THE SECOND EDITION.

THE former edition of this pamphlet, confift-
ing of between 500 and 600 copies, appeared
in the middle of O&ober, 1794. The book-
fellers had difpofed of moft of the copies in a
few weeks; and in lefs than four months a new
impreffion became neceflary. As the Britith
market for profeffional publications is molt
difcouragingly narrow, may not this brifk de-

mand he regarded as the token of a rifing dif-
pofition in mankind to take what belongs to

their welfare into their own confideration; and -
to emancipate themfelves ftill further from the
danger and fervility of implicit confidence?---
Prefuming that the prefent edition will like-
wife fall into the hands of perfons, indifferent
about medical literature in general, but anxious
to form an opinion concerning the virtues of
elaftic fluids ; I fhall endeavour to obviate the
effett of certain cavils, which will perhaps be
urged with greater vehemence, as the pro-
je&ted improvement feems more likely to
anfwer, In the paft and prefent ftate of medi-
cine there are feveral circumftances which may,
in my opinion, be fuccefsfully employed for
this purpofe, A L Lict
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I. Let the means by which alone itis poffible
for human ingenuity to improve this or any
other art be firft confidered; and afterwards
the difficulties it has been neceffary to furmount
before the moft powerful articles of the Materie
Medica could be brought into train. To dil-
cover an efficacious method of adminiftering
quickfilver, without infli¢ting the moft {evere
torture upon the patient, required the fuccel-
five efforts of many generations. Opium has
been longer known and much more frequently
exhibited; yet the number of thofe, who under-

ftand its properties {o as to employ it fafely and
with its full effeft, ic at this day incredibly

{mall. Nor would a flranger to the records of
medicine ever conceive by what fufferings, and,
to palliate nothing, by what facrifices our pre-
fent knowledge of thefe two fubftances has been
obtained. . This is 2 melancholy retrofpeét ;
but before }f'ﬂl_l give way to fympathy, paufe to
confider what the alternative would have been,
We poflefs the moft authentic documents; and
from them we may colleét that the number of
miferable lives and miferable deaths would have
been man'}r million times greater, if our prede-

ceffors had not perfevered in their endeavours
to malter thefe a€tive bodies. Such is univer-

{ally the condition of human affairs; and the
miferies of the prefent age will work out the

redemption of polterity., i#
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Ifyou purfue this train of thought, you will,
after fome hefitation perhaps, be led to a con.-
clufion oppofite to that of the acute author of
the work, entitled Medicine pernicious to Soci-
ety (a); but ifyou limit the queftion to the paft
and the prefent, and comprehend praétitioners
of all titles and of both fexes, I dare not deny
that for one pang that has been eafed, an hun-
dred have been inflifted: for one life that has
been preferved, twenty have been deftroyed.

It would not therefore have been a {ufficient

reafon for abandoning elaftic fluids in difpair,
if in calcs where there was na chance of other

help, fome fufpicious circumftances had arifen
after their ufe.—They have however now been
very frequently and largely adminiftered; and
fometimes in a {tate of debility but juft compa-
tible with life. My attention and enquiries
have been particularly direéted to bad confe-
quences.  Yet I know only of three inftances,
where any inconvenience, more worthy confide-
ration than the ordinary effe@ of an emetic,
has been experienced. In the worft of thefe I
had the mortification to be concerned; it is
the cafe of epileptic affeétion related in my
Colledtion of Letters. The patient is now as
before the infpiration of the modified air; nor

has

(2) La Medecine nuifible & 1a Societé by Dr. Gilibert, 3 Medical
Froleflor of Montpellicr,



( 12% )

has any thing worth mentioning occurred in
the mean time. Of the other cafes Dr.
Carmichael givesan accurate report p.6g-72:
There is not, I belicve, the leaft reafon to fuf-
pett that life has been even once fhortened in
thefe attempts to relieve hopelefs difirefs. Had
{uch an event fallen under my notice, I fhould
have defcribed it as circumftantially as the moft
brilliant cure. Of the obfervations I fhould
myfelf make, it was my original determination
to relate fuch as might infpire caution rather
than fuch as might fuggeft to high expetla-
tions ; and I fuppofe common fenfe will dittate
to every perfon in the fame circumitances the

policy of watching and reporting effeéts in the
chara&ter of an adverfary rather than of an ad.
yvocate.

To imagine poffibilities is one thing; to
judge of realities is another. The imagina-
tion, I prefume, may very al_lm*gably range the
unexplored recefles of Nature in queft of reme-
dies for frequent and fatal diforders. Ifany
thing that appears capable of fupplying fo great
a defideratum fhould occur, you muft of necef-
fity, in applying to itsufe, be guided by views
or expettations, previous to dirett experience.
To frame analogical hypothefes concerning the
operation of untried agents (unlels the hypo-

thefes be abfurd, that is, contrary to well-eftab-
' lithed
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lithed fals) can, therefore, bring no man’s
judgment into' queftion, except with thofe who
feel it their intereft to confound, or who want
capacity ‘to diftinguifh, things eflentially dif-
ferent. . In the daily declamations againit pro-
ceeding upon analogy in the prattice of phyfic,
there is fo little meaning that the declaimers are
continually endeavouring to avail .themfelves of
this refource; they are only. unconfcious of
what paffes in their own minds.  But to adhere
to {peculation in_ oppofition to the evidence of
experiment,, is, I acknowledge, a degree of
weaknefs, equal to the criminality of prevari-
cation or dirett falfehood, for the fake of gaining
a lucrative reputations My coadjutors appear
to have been attuated by the fame f{entiments:
and the impartial and intelligent may, I think,
be fafely challenged to determine how far their
- reafonings are diftinguifhed by philofophical
feepticifm, and their reports by the aufterity of
truth,

In our clinical obfervations we muft all be
fenfible that there isa degree of immaturity,
which time only could remove, But it feems
too obvious to require proof that the progrefs
of the art and the advantage of patients are beft
confulted by fpeedy publication, provided the
fratement of fafts be accurate as far as it goes,
This is certainly the quickeft way of multiply-

ing
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ing obi’t‘_r?crs; and thus I expeét the machina-

tions of empirics and monopolifts will be
defeated.

II. No one will pretend that faétitious airs’
are inert; and fince they have been fo freely
ufed with fo little injury, may ‘we not fafely
perfevere, till their virtues be afcertained? Is
it too foon to conclude that the caution, at all
times neceffary in the praflice of medicine, is
fufficient for the fecurity of the fick? and that
any unfortunate event in future ought to be
imputed to rafthnefs, to ignorance, orto one of
thofe miftakes in confequence of which the
nobleft remedies have fometimes proved per-
nicious? Iu is beyond cxpﬂﬂﬂti{}ﬁ fortunate
that the time of natural death fhould have in
no inftance coincided with the firft adminiftra-
tion of elaftic fluids. For I faw Craft and
Timidity, whichformed a league to expel Peru-

vian bark from the fhops, to oppofe inocula-
tion, and to decry the cool treatment of the
fmall-pox, ready to take advantage of any event
that might bear an alarming ‘interpretation.——
That {fo little oppofition and fo little pretext
for oppofition has arifen, 1 impute to a ‘varicty
of caufes; to {kill and care in individuals; to
our f{uperior knowledge of the nature of anis
mation; to inftruflive experiments upon ani-
mals ; and, above all, to that power over invifible
and impalpable- agents which we derive from
mechanics and chemiftry. : I11.
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111. By feveral who viewed this projeft with
an evil eye, it was doubtlefs expeéted that it
would be defeated by its own difficulty. But
it has efcaped this danger, and others, according
to the courfe of medical tranfa&tions, await
it. That which will arife from the following
caufe I regard as moft to be dreaded. . Unlefs
the enemies to improvement facrifice their fees
to their ftubbornnefs, they will be compelled
by the urgency of patients to employ the new
method or to make belicve they do. In what
difpofition of mind they will fet about the trial
may be conceived by thofe who recolleét the oc=
cafion on which the Jew in Shak{peare demands

¢ On what compulfion muft I, tell me that 7’

~ Modern inftances might eafily be adduced
‘where an a&ive and well-recommended mate-
rial has been prefented to the public, as unfit to
be prefcribed, on the authority of cafes in which
it had been converted by the enormity of the
dofe into a poifon. When fafitious airs fa]l
into the fame hands, we fhall, I dare fay, be fur-
nifhed with inftances in plenty of their injurious
cffetts; for I repeat whatI have already taken
{ome pains to inculcate, that like all efficacious
remedies they are capable, when mifapplied, of
producing the moft fatal confequences.

1V. Knmwledge is never exaft but when it
involves abfolute or comparative quantity.,
To
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To perceive clearly in what eftimation the
general art of healing in its prefent condition
deferves to be held, we fhould know,

1. The number of cafes where it can effe&
a cure, though po fpontancous recavery would
take place. '

2. The number of cafes where we arc help-
lefs fpettators.

3. The pain we can fave patients whether
fpontancous recovery will or will not take
place.

Were thefe quantities afcertained, the figures
on the mclancholy fide of the account would, I
fear, run tremendoufly high. Butlet us fup-
pofe that in a given diftriét there are 10,005
patients, where the drugs in ufe can neither
preferve life, nor in any confiderable degree
mitigate pain. "Of thefe 10,000 cafes let it be
affumed that in 1002 or in half the number
faétivous airs are capable of re-eftablifhing
health, and in 2000 others that they will prove
better palliatives than we poffeffed before.
That their efficacy will hold fo high a propor-
tion I by no means affirm; though fatts feem
td warrant very favourable expeftations, and
the fignal virtues they have manifefted in inter-
nal and external. uvicerations, that is to fay, in
curing or relieving the moft Tatal and excruci-

ating
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ating of human maladies, is 2 moft encouraging
confideration. But thnugh their ﬂdvantages
fhould require to be expreffed in much lower
terms, it is obvious that they may ftill be an
acquifition to humanity; and I have offered a
numerical ftatement merely to evince their
value, if they fhould prove ferviceable in any
fpecies of difeafe, though they fail in all others.
The habit of analyfing medical faéts is {fo un-
common that the diffident and. the uninformed
might by a little management be led to infer
general want of power from partial inefficacy.
It was accordingly remarked to me by a.phy-
fician, acquainted with the hiftory of his art,
the feelings of his brethren, and the fpirit of the
metropolis, ¢ that fome patients might poflibly
¢ be cured by breathing this or that air; as
“ others are by fwallowing this or that drug.
¢ But the method, unlefs myfterioufly pratifed,
“ cannot foon obtain credit; perfons out of
% the profeffion are too indolent or ignorant to
¢ concern themfelves about its pretenfions: it
¢ appears troublefome and would put the fa-
% culty too much out of their way; I think
¢ therefore {uccefs in twenty inftances will not,
“at prefent, be fo likely to recommend it, as
“one failure to bring it into difcredit.”—gf
acknowledge the fhrewdnefs of thefe remarks;
and I am {enfible that it is a thing of itfelf by
no means defirable fo put the faculty out of their

way.
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way. But _fl,_xp_erriqr confiderations will eafily
occur; and it remains to be feen whether the
public judgment, almoft 200years after the time
ef Bacox, 1s fo enfeebled by medical fuperfti-
tion, as to }*ltld in a matter of fuch moment

to vague prefumptions and opinions of quef-
tionable origin,

"To the former edition I prefixed a propofal
_fbrj a2 MepicAL PNEuMATIC INSTITUTION.
A temporary p{lb'}'ic eftablifhment might, I con-
cewed be fo contrived as greatly to affift in
dccrdmg how far elaftic fluids will be of fervice
in d;feafes, which are a reproach to the art
and mines of gold to its profeffors.----Among
the peculiar advantages of fuch an inftitution
perfons of information appear to have been

mofl ftruck with the following. 1. Toa com-
plete trial of this" prattice it mlght be ne-
ceflary to fill apartments with modified air:
Even unfavourable conclufions ﬂlou]d be eftab-
lifhed in fucha manner as to leave no regret
behind; and pf:rﬁ::-ns of enlarged views will, I
fuppu{’c, affent to an obfervation of Mr. Thomas
Wedgwood, ¢ that it is worth while to expend
¢ the fpecified fum in order to affure ourfelves
¢ that elaftic fluids will not be {ferviceable as
medicines.” 2. It would be defirable to have
the means of applying this pra€tice to animals
.—as dogs and horfes---labouring under dange-
rous or fatal diforders, 3. We might carry on
phyfiological
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phyfiological inveftigations of longer duration
and greater extent than have ever yet been
devifed, with a view to difcoveries, applicable
to the prattice of phyfic. 4. As all imaginable
precautions would be taken to authenticate
fatts and give them publicity, a large quantity
of matter for refle&ion, if not of knowledge
immediately ufeful, would be thrown into cir-
culation. 5. Obfervations on private patients
may fuﬂ*ueﬁ modes ‘of applying air, not eafily
pra&ltabl_ﬂ but in “an appropriated building.
6. Itmay be expe@ted that men of genius, having
fuch affurance’ that 'all reafonable f{uggeftions
would be realifed, woulduniverfally exert their

mvemwe pr‘aWErs m bthalf of humanity.
3y

Accardmg to the common acceptation nF t.hc.«
term charity, the propofed inftitution muft be
regarded as eflentially different from ordinary,
charitable foundations. = It is calculated for the
benefit of the wealthy as well as of the indigent;
in other words, to relieve the diftrefs univer-
fally; arifing from the imperfe&@ flate of medi-
cine, and not from poverty in particular. It
can fcarce be fufpetted as a private or party
job; therc are few individuals incapable of
judging how far the undertaking is unneceflarf
for there are few:who have not feen fome friend
tortured long or prematurely cut off by a dif-
arder, which has baflled the fkill of thofe in
whom
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-whom moft confidencé was plaée.d, and from
which they themfelves are furnifhed with no
exemption.”
2 ' ) .

The propofal having been fome months be-
fore the public, it may be expeéted that I thould
fay fﬂm'ethin'g of its reception, It has incurred
ridicule; that was in order. It has alfo been
commended ; indeed, if I may credit the re-
ports  of fome correfpondents, and if words
could procure workmen and materials, the
prefent age might have confecrated to humanity
an edifice more f{plendid than the monuments
of oriental fuperftition. Thefe commendations
however might. be mere civilities; but I can
ferioufly affirm that no defign has ever been
fanttioned by more refpeétable fupport. The

fum at’ prefent {ubfcribed does not, I believe,
exceed * fix hundred pounds. But among the
fubfcribers will be found -a majority of the per-
fons, eminent in Great Britain and Ireland as
improvers of medical and philofophical {cience.
Their namés fhall fpeedily be given to the pub-
lic. But I think: it due to departed worth to
record on the prefent occafion that the pro-
motion of this defign was among the laft atts of
the ingenious and public-fpirited Mr. Wedg-
wood. Inmy former advertifement I thought
mj'{'elfbc:-und in juftice to mention the hibera-

lity

@ It is now more than Eight hundred.
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lity of Mr. William Reynolds, of Mr. Jofeph
Reynolds, and Mr. Yong, furgeon, of Shifnal,
Shropfhire.  In 1792, when I pointed out the
principles on which I imagined beneficial con-
fequences might refult from the free ufe of
elaftic fluids as medicines, -thefe perfons agreed
with me to rifque a fum not exceeding two
hundred pounds each, in order to bring my
conjeftures to a proper trial. An apparatus
was accordingly erefted; an operator en-
gaged, and in 1793 I made many of the follow-
ing experiments. At the fame time it was
afcertained that the prattice might very fafely
be purfued: and a profpe&t of advantage
offered itfelf. Upon this firft eflay was™ ex-
pended no inconfiderable part of the {fum we
had determined not to exceed.

I have obferved of late certain expreffions in
print, from which ftrangers to the real circum-
ftances might fuppofe  that feveral other perfons
had co-operated with- me in attemping to im-
prove Medicine, in confequence of previous
connexions in private life. But there has been
in this proceeding nothing of narrow partiality
towards an individual, nothing of collufion or
cabal. The real motives of thofe who have
ftepped forward are fo much more honourable
to themfelves, and to the caufe in which they
engaged, that fuch mifapprehenfion ought to

he
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be obviated. In truth, I have noteven a per-
fonal acquaintance with the majority of thofe
by whom I have been favoured with ecommuni-
cations; nor had I the lealt previous intimacy
or correfpondence with any one among the
number, excepting a phyfician eminent for the
variety and energy of his talents; and our ac-
quaintance was confined to an intercourfe of
letters on fubjeéts of medicine and philofophy.

Advertifing the propofal and contribution
in the London papers has been delayed longer
than was intended. But the neceflities of the
poor during the late difaftrous fcafon were fo
urgent that it was theught the public would not
pay much attention to other applications for
fubfcriptions. As foon as the contributions
amount to fifteen hundred pounds, I fhall pro-
~pofe to the fubferibers to proceed to the exe-
cution of the defign, in hopes that the fum
further neceflary, will afterwards be raifed.--
I have fometimes been afked if it would not be
better to defer the projeét till peace be re-
ftored? I think indeed that lefs difficulty would
have been experienced in time of peace; but
I have thought it not improper to reply by
another queftion: If you admit the propriety of
the measure at any time, fhould a nation like this
defer a plan, requiring for ils exccution no more
than 3 or 4000l. and calculated to rescue multi-

tudes from suffering and death 2 Can you suspend
the
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air. The manner in which air may be analyfed, is
defcribed in the writings of Dr. Prieflley, Mr. Scheele,
Mr. Cavendifh, and Mr. Lavoifier;  Thefe authors
explain much of the nature of oxygene and azotic air.
A candle burns in -a veflel full of oxygene air with
dazzling briliiancy, and is confumed with great rapi-
dity. This air unites with various fubftances, and
turns them {our, asbeer and milk. Blood taken from a
vein is of a dark or livid colour; oxygene makes it
bright, florid or ruddy.  You may fee this difference
by breaking a clot of blood that has ftood a httle time
“intheair, ; the furtace will be erimfon, the infide dark,
‘and the dark part, now become the {urface, will turn
suddy, though covered with ferum. When black,
blood is put into azotic air, it does not become ruddy.
Azotic air extinguifhes flame, does not burn when
mixed, or in contaét with common air, and is not
abforbed by lime-water.

Near the earth thele two airs are found mixed with
{urprizing exatinels. Take a cubic foot from ten dif-
ferent p]aces', and you will find that a Tittle. more than
a quarter of each 1s oxygene, and the reft azotic air.
There is often likewife found a little carbonic acid air,
as one part in an hundred, though no fires burn, or
animals breathe near. —The nice balance of attraétion
between the two conflituent parts of the atmofphere,
deferves notice. Thefe two fubftances, when clofely
united, form nitrous acid : If, therefore, they were
not, by fome circumftances, prevented from uniting
clofely, all the oxygene, with part of the azote, would
be changed into an highly corrofive acid, and the

waters
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waters of our globe would be coniverted t@ agua foriis.
Again, azotic is lighter than oxygenc air; if, therefore,
they had not fome attra&tion, théy might fcparate and
any animals, that fhould be immerfed «in an atmol-
phere of azotic' air, would almoft inftantly expire :
The undiluted oxygene rémaining below, would, as we
fhall prefently fee, occafion violenmt difeafes 1n man,
as well in'many other animals, |

. 1L.— Of the breathing qf man and ﬁmas’ar animals.,

Fix 4 pipe toabladder full of air, and, holding your
noftrils, breathe the air for fome time, and your dii-
treffed feehngs will inform you that it 18 no longer fit
for breathing. If you'transfer this breathed air into an
inverted glafs jir full of water, and turn up the jar fo
as to keep in thé air, and admit none from the atmo-
{phere, you will find that it extinguifhes a candle, and
deftroys the life ofa fmall animal, dipped into it. If
you procure another quantity of fuch air, and add to it
a little more than one fourth of oxygene air, a candle
will burn in it jufl as in the atmofphere ; and you may.
breathe it as long as fo much frefh air, though it is not
exaltly the fame; for it contains, after being breathed,
fome fixed or carabonic acid air, either thrown out
from the blood, or formed in the lungs. Thefe expe-
riments indicate, that breathin g renders common air
unfit for I'upporung life or flame, by depriving it of
oXygene. Various other experiments fhew further that
this is the cafe. The blood, bcfme it pafles through
the lungs, is dark ; after pafling, it is florid ; dark
blood in a bladder, expofed to, the atmofphere, be-

comes florid fuperficially ; and in breathingy the blood
Be and
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and air are only feparated by membranes not*unlike a
bladder.  When dark blaod is introduced into veflels
i cnntaining oxygene or common air, the blood be-
comes ruddy, and the air is reduced in quantity.
Hence it appears, that the blood conftantly drinks up.
aportion of the oxygene air, received into the lungs ;
and from various confiderations I conclude that it is
confumed in the contraftion of the mufcles, and in the
formation of feveral fluids, fecreted from the blood :
for the blood, after traverfing the body, comes back
to the lungs dark, or without the oxygene, which it
received in pafling through them. In faying that this
principle is confumed, T mean no more than that it en-
ters into new combinations; quitting the blood and
mufcular fibres, and forming perhaps an ingredient in
thofe falts which the bones and fluids are found to
contain.—]It has been calculated, that, an healthy man
requires about five cubic feet of air, or 1 cubic feet
nearly of oxygene aw, every hour,

So much is premifed to render the following expe-
riments and fpeculations intelligible to fome readers,
~They will find more in Dr. Goodwin’s conneflion of
life with refpiration, Mr. Coleman’s differtation on
Sufpended refpiration, Dr. Menzies® Tentamen de refpi..
ratione (Annales de Chimie, 1791, p. 211) in my
three publications on the propriety of employing
" elaftic fluids in various diforders, and the chemical
authors already quoted.

It appears that the fkin imbibes and exhales air. It
will imbibe various kinds; but, as 1t 15 tound in cqual
times to take in three or four times as much uxygene

- air
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trude ; the heat of the body is aid confiderably to in-
cre‘iii"ﬂ'(a;l, {weat to break ont-over the whole body,
and fatal mortification of the lungstocome on. Thefe
appearances ‘denote violent “inflammation @ animals
have always appeared to me to {uffer extremely, foon
after immerfion in unmixed oxygene air. The human
{pecies, I think, will be found to vary as widely in the
manner in which this elaftic fluid affeéts various indi-
viduals as in any quality whatfoever. Some, I bave
ebferved, not to be very {enfibly affeted by it when
relpired pure. To my own lungs, it feels like ardent
{pirits applied to the palate ; and I have often thought
1 could not furvive the infpiration of oxygene air, as it
is driven from manganefe by hLeat, many minutes.
The produflion of inflammation is fully eftablifhed by
diffettion, as others have found, and as appeared from
the following experiment : — A'large Kitten was kept
feventeen hours in a veflel containing feveral cubic
feet of air from manganefe, of which about eighty
parts in a hundred miight be‘oxygene. This, and ano.
* ther kitten of nearly the fame fize, which had lived as
ufual, were then diffefted, in my prefence, by Mr.
Guillemard, of St. John's College, Oxford, who im-
diately made the following minute of the appear-
ances : — ‘‘ The lungs were of a florid red color in the
** loxygenated kitten (A) ; in the other {B), they were
“ pale ; the difference was very {lriking, both in the
“ inflated and uninflated ftate ; the edge of one lobe
“in A was marked with livid fpots (as‘in mortifica.
“ tion), The pleura was likewife evidently inflamed.
* The heart in A was of a florid red colour. The

* liver,

{a) Girtanner Antiphlogiftilche Chemie, p. 263.




(25 )

¢ liver, kidneys, fpleen, and bleod-vellels of the me-
“ fentery and urinary bladder, ;were of a brightifh red
“.colour. | -In.B; the heart was of a deepifh colour
“ The liver, {pleen, kidneys; and hiodd.hﬂt‘{[gisg in ge-
“ neral, were of a bluith: or purple colour: . Both kit
“itens had been fucceffively killed by immerfion under
“owater, -+ Upon opening the head of A, there wasmo
“ mppearance of inflammation.—The blood veffels had

** rather a florid colour ; but there was no fign of ex~
* travafation, or more than the ulaal quanuty of blood.
“In B, on railing the fkull, there appeared aquantity
* of blood between the bones and the membranes of
“ the brain, of which the blood-veflels were, turgld
- wuh darL- coloured blood.

#“In A, I;he heart readily obeyed the flimulus of pru:L-
“ing: The fpontaneous contraftions of the right au-
“ ncle and ventucle were frequent; they cnntmue&
““ with little diminution of frequency and force for
“ aboye half an hour. In about an hour, they had
“ wholly ceafed. '

< *In B, the irritahilit}r of the heart was at firft equi-
““ vocal. On opening the pericardium half an hour
¢ after the fternum had been removed, the motions of
“ the heart became very vifible ; they continued more

““ than an hour after the firft expufure of the cuntents

“ of the thorax."

The univerfally diffufed florid colour in A was par-,
ticularly firiking ; fo was the dulnefs of one heart at
firft, and the vivacity of the other. Of the latter, I

believe the fpontancous pulfations were in all many
times
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times more frequent and forcible ¢ though this circum-
{Eane@=Hﬁfer’sre's‘?mlaref-particulai examination than we
beftowed upon it., The kitten A had eaten fome time
after' being put into the refervoir, as lappeared-from
food ‘introduced at the fame time. | . The air feemed
to have fuffered little diminution either in guantity or
quality : the realon will appear from a fubfequent
experiment. On C_lltting the wind-pipe of A, to blow
up the lungs, a good.deal: of vifcid mucus flowed out.
This was occafioned by flrong ation continued for
fome time, and. was not feen in any thing like.the
fame degree.in B. ¢

V. — Experiments'to afcertain the condition of the ve-
nous blood in animals made to refprre oxygene air.

Upnh cnmparing the experiments made upon blood
uut of the bndj-", 1 was formerl v uncertain what mlght
be expe&ed to be ‘the ‘efl& of hyper- -oxygenation of
the I'yﬂem upon the colour and other qualities of the
venous blood. (See’ my obfervations on confump<
tion.) Many fubftances, containing ox'j}géﬁe,' brighten
venous blood, but oxygenated marine acid, according
to {ﬂveral fore:gn chemifts of reputation, has an oppo-
fite effeét. Mr, Guillemarde and m}'ft.lf often noticed
the dark appearance of the veins in animals charged
with oxygene, and of the blood thr:}:' dlﬁ:'hargecl when
wounded. To inveftigate this point more particularly,
one of two equal half-grown rabbits was kept fifteen
minutes in a mixture of three parts of oxygene air
from heated manﬂanefﬁ. and one part ol atmofpheric
air. Both were LliIecL by blows on the back of the
head, and opened nearly at the fame time.  This ex-

periment
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the intercoftal mufcles of the oxygenated rabbit. They
ontinued longer too in this. But confidering the
force and frequency of the contrattions, the quantity
of aftion would have been greater in"the oxygenated,
had' the irnitability continued five times as long 'in
the other.

Thele ph:ene;n'ena' made me wifh for an opportu-
nity ot oxygenating animals of large fize, as horfes,
and ot drawing blood from their veins and ‘arteries
both before and afterwards.  ‘Such a train of experi-
ments would form a very interefting fupplement to Mr.
I:'Iurlter's reféar-::hdes_cnncc'rnin g the general principles
of the blood. (See his Trealife on the blood, nflamma-
#on, and gunfﬂtpf_?i'ﬂursz, b2 llll—zmo.} . The fpee-
dier coagulatian of the oxygenated venous blood I
think remarkable, and, as it happened in three experi-
mients, it;probably was not accidental. . The more vi-
gorous altion of the oxygenated mufcles too deferves
to be compared by a courfe of experiments with the
tendency of oxygenated blood to coagulate {ooner.
$élv5ral pc;ihm,: of whom all did not know the one
rabbit from the otlier, found the boiled flefh of the oxy-
genated, 1n both cafes, more {flringy, harder, and lefs
juicy. The dIITer::-n_n_:c was moft fenfible in the young
pair. The greater ftringinels was apparent on both
thefe occalions to the eye.

" We obferved that the rabbits drank repeatedly du.
#ing their confinement in oxygene air. The latter had
been watered a fhort time belore ; I could not learn
whether the former had or not. Perhaps thig thirft
{af fuchb it was) depends on the excitement produced.

The
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“"The eonclufion diretly” ‘deducible from thefle expe-
riments, is, that' the !.}lobd I:iaﬂé with' that’ exeefs of
oxygene upon ‘whichits florid ¢olour depends, before
it gets into the large veins, or ‘indeed into any of the
vifible veins. The altered colour of the folids’ ﬂ‘lews
where the oxygene remains. Butas we can never get
to the end of our phyfiological enquiries, a further
problenr may be propofed : —* If the oxygenation be
“ continued very lang, will not the i'ahds be fn
* highly charged as to be able to take no more ox}r-
“ gene from the arterial blood ? and will it not pafs
« florid into the veins ?’— If this does not happen,
there muft be fome contrivance in the fyflem to throw
this principle prepetually from the folids. Thefe who
do not think that oxygene combines with the blood
during refpiration, huve only to change the terms nF
my conclufion. The fat remains.

VI.—Experiments with atr, containtng fomewhat more
oxygene than the atmofphere.

In my letter to Dr. Darwin, I conjetured ¢ that it
* before immerfion divers were to breathe air of an
“ higher than the ordinary ftandard, they would be able
** to continue longer under waterf’{p 13). I made i'e;
veral expenments to determine whether this fuppuﬁ-
tion was juft; in each two animals of the fame litter
were employed ; and as feveral fpeftators were fome
times prefent, they were defired to fix upon the weakeff
for oxygenation. T'he following report I literally
tranferibe from my journal, as it was fettled and fub-
fcribed by the fpeftators : ﬂup;u{t eoth, 1793.
“ Kitten C was placed in a mixture of nearly two-
“ thirds  Oxygene air from mangancfe, and one-third

* atmofpheric
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* atmofplieric air;: it was kept twenty minutes in the
¢ vellel, which was from time to time fupplied with
** oxygene air,;fo as to keep the air better than atmo-
i rl.'pheri::;air; which was known by dipping a candle
“ into it, and obferving that it burned with a brighter
“ flame. At the expiration of the twenty minutes, C
““ and D, which latter had breathed, atmofpheric air,
“ were immerfed in water till perfeét afphyxia came
4 by e r.he_inﬂant they were taken, out, there ap-
“ p%zared.in both a motion of the lower jaw ; C began
“ fenfibly to recover, while D lay as dead. In a mi-
“ nute and a half, C rofe, and began to walk about the
"‘ room, flaggering at firlt, D being fhll motienlefs, or
* nearly fo : in this ftate 1t continued for fifteen mi-
* nutes, when, for the firlt time, it raifed itfelf, and
“ immediately afterwards fell on its fide,

* CunisToPHER MACHELL,
“ RicharDp LovErL EDGEWORTH.
* J. GUILLEMARD.
“ JAMES SADLER.
* TiyomAs BEDDOES.
S Kitten D died the nextday.”

Of many [imilar experiments, it is {ufficient to ob.
firve, that the relult was always in fome degree the
fame ; fometimes the unoxygenated animal failed to
recover; it was generally noticed that the oxygenated
fhewed figns of life under water the longeft ; and fome-
times that it firuggled as much as ever after its unoxy-
genated fellow had ceafed to move. Thus, in an ex-
periment (September 28) a whelp, which had refpired
atmofpheric mixed with one-third of oxygene air for
ﬂﬁﬁ}*ufuur minutes, is regiftered to have been as much

alive as before immerfion under water, another puppy
* of

-
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. At the end of the twelve minutes, both puppies

were taken out of the hydrogene air; E immediately
eried and ftruggled, F being quite motionlels. They
were laid before a fire; E cried, moved, and {oon
walked as ufual ; F feeming quite dead.  In fixteen
minutes, a fiream of oxygene air was blown into F’s
mouth, but no fign of life ai:upeared. The animal was
afterwards opened ; upon irritating the pericardium
with a pointed knife, fo asto prefs upon the heart, no
movement followed ; the pericardium being removed,
the heart began to contraét fpontaneoully : a ftream
of oxygene air being direfted upon the heart, 1ts ac-
tion become more firong and frequent ; the number
of ftrokes was about feventy in a minute. The colour
of the heart (probably trom the filling of its own blood
veflels) changed from pale to red. The difference ot
colour in the tongues of thefe puppies was flriking,
after the experiment, -even by candle light, that of E
being much more ruddy. The following variation
feems worth tranferibing from' the journal : Of two
PUP?iES of the fame litter, the weaker G was kept in
atmofpheric air mixed with one-third oxygene, and H'
for an equal time in atmofpheric air with one-third
hydrogene. Both were plunged into tepid water.
H became motionlefs, while G moved with' force,
cried on being taken out, and feemed little affe&ed.

The effeét of oxygene air was,very flriking in re-
covering H. It began to move, and infpire the
moment it was put into a veflel containing this air.

It was fometimes obferved, that the movements of
very young puppies uider water, did not entirely
ceafle in lefs than fifteen minutes.

VIL—Nece ity
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his fellow-fufferers in the Black-hole prifon at Cal-
cutta,-'_thﬂir beft chance of furviving would prohably
he to forbear vehement firuggles. The fever of the
furvivors appears to have been occafioned by the gr'c:at
ftimulating power of frefh air, and of the {enfations
their elcape muft have occafioned. :

The following experiments render probable the ex-
penditure of oxygene in mufcular exertion. ‘They
do not, however, abfolutely prove this i}ﬂﬁtian ; nor
did their immediate relult appear to me fo certain'as of
my other experiments. Ot two halt-grown kittens of
the fame litter, one was teazed to make efforts for half
an hour, and then put into an air-tight veflel, in which
it lived 48 minutes; the other lived 56 m. in the fame
veflel; it would require more fuch cruel experiments
to decide whether fpeedier death here arole from pre-
vious confumption of oxygene by flrong mufcular
aétion, and the {ubfequent neceflity of a fuI-:-pl}f. It
fhould be oblerved, that the firft animal was not refpi-
ring more deeply than the fecond, at the time they
were 1nclofed.

The following faft is remarkable, and countenances,
but does not rigoroufly prove, the hypothefis. A
grown cat was inclofed in an air-tight glafs vefle],—
She immediately became furious to a degree beyond
what I ever obferved in any animal under experiment.
The violent agitation continued for 20 minutes. In
5§ minutes more~—25 minutes in all—fhe appeared
dead : fhe was lett in the veflel two minutes longer,
and proved to be quite dead. A lighted candle was
immediately extinguifhed on being introduced intﬂlth.t
vellel.

‘

Inte
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- perfon unufed to accuracy of terms, * no wonder the
molt exhaulled animals fhould perith foonet.” By
‘confidering a moment, he will perceive, that it is de-
firable to know precifely in what this exhauftation
confifts. I formerly conjeftured that oxygene is con-
fumed fafter by an animal under the firft operation of
wine or other fuch ftimulants; and Dr. Withering
atterwards adduced the experience of Mr. Spalding 1n
confirmation of this cnﬁje&um. It is not fo eafy to
make the experiment upon animals ; the eflorts of fome
under confinement being fo much more violent than
of others. The laft experiment was made with a view
to this queftion, but the two preceding incline me to
refer fpeedier death in this inftance to ‘the violent
ftrugeles, rather than to the wine. '
VIII. — Another comparative experiment with an ani-
mal charged with oxygene.

Of two half grown rabbits (K and L) of the fame
brood, colour, {ize, and apparent ftrength, K was put
into a large relervoir containing atmofpheric air with
a little oxygene. After fome hours it was taken out,
and placed for an hour longer in a mixture of nearly

.eqlual parts of oxygene and atmofpheric air. It did
not feem to {uffer in its refpiration. K and L, which
latter had remained at large in the {ame apartment,
were then inclofed in a veflel,iand placed in a freezing
mixture. In 20 minutes fome of the cold brine was
poured upon the bottom of the vellel in which the
rabbits were : in go minutes L feemed affeled, in 45
was {carce alive, and in 55 was quite lifelels and frozen
fliff. K feemed fufficiently lively, only its feet were
frozen uff.  They were dipped in cold water, and the
animal recovered perfeftly. 1 obferved many con-
vullions and much tremor of the limbs during reco-

very,
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very. It was between 8 and g o’clock 1n the evening
when the rabbits were taken out af'the veflel. K, 'by

12, had recovered the ufe of its fore Iegs and being left
not far from a dying fire within the fender, was found
in the morning running about the room, when it eat
cabbage leaves freely. It was kept alive for a week,
when the legs appeared difeafed from too quick appli-

cation of heat at firft,

The experiment being repeated without admitting
liquor into the receiver, the refult was fimilar. Would
upium and wine enable an animal to refift the freez-

ng m1-:ture, as uxyg:ne dnm; P

IX -—Expeﬂmmf.s with oxygene and afﬁer airs, largely
diftributed through the cellular fubflance. '

Dr. Maxwell, affifted by Dr. Goodwyn and fome
other friends of accuracy and genius, forced different
airs under the {kin ot animals, whence every perfon in
any degrec acquainted with anatomy, knows they
would infinuate themfelves far and wide through the
body, in confequence of the free communication be-
tween different portions of the cellular fubftance.—

1. 43 pints of atmofpherical air were forced under the
fkin of a bitch, weighing 2olb. the incifion was
clofed by a future : the animal appeared uneafy and
indifpofed for 36 hours; the puffing did not begin to
fubfide before the gth day; on the 20th, no air was
left except a little about the lower part of the belly.—
II. g pints of air, in which a light had burned out,
were forced under the fkin of a dog weighing 13lbs.
For fome Lours the animal appeared ftupid. The em-
phyfema or pnﬁing feemed to decreale during the gd
C 2 day 3
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da}? ;. on ﬂ‘fﬂ 1J5th I:Dnvumu;m catnt: on and frEqucntT}'
rﬂturned on the 20th the dug died much debilitated.

In three Ie_:-ther experiments nearly the fame phazr!!:?.l-
mena were obferved.— 1II. 4 pinll'-: of oxygene air
were :nfu{'ed 10 the fame manner into another dog ;
ﬂlg‘_ht uneafntfs was obferved for the firft hour, and
afterwards the ammal appeared exceedingly lwely
(maxima alacritras). Next day the emphylema began
to leflen ; by the 1oth all the air was abforbed. In
another dog of 1glb, 31 pints of this air dxi'aupeared in
8 days; in a third of 21lb. g pints in 8 days; in a gth
of 20lb. g pints near I}rm 7.days. The 2d and gd were
affefted as the firfl dog ; the 4th was in no way affefied.
~—IV. Carbonic acid air was infufed into feveral dogs
and rabbits, A large quantity (as much as 2 pints
in a dpg of 1y7lb.) difappeared during the opera-
tion; the reft was g'radﬂa]ly abforbed in 4—14 days.
No inconvenience followed, except in one cafe where
a pint of air mfufed into a rabbit g months old, occa-
fioned uneafinels from dlftmzfnn but even here the
amma] eat with a good appeute in haif an hour. The
mﬂ'antanmus dlfappearancc of fo much air in thefe
experiments, was probably t_}wmg to its combination
with the moifture in the cellular. fubflance, Inflam-
mable air (from metalic folutions, I fuppofe) occa-
fioned heavinels and fhiverings in two dogs ; g pints in
one, 2% in the other, Some detumelcence was ob-
ferved on the 4th day in both; in 1g davs the air was
all gbnc in the 1ft, and in the 2d in g days.— VI. ol
pints of nitrous air were infufed into a dog of 28lb.
It howled as if in exquifite pain: in 15 minutes it flag-
-gered as if drunk ; then convulfions came on, and vo-

miting with involuntary excretions. In go minutes '

it Tay enfeebled on the ground, making deep and labo-
rious
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through wh:cﬂ  clitrent of thik air éf, their noftrils
riot Bé'ifrg', ‘cloféd (Letter to Dr. Darwin, p. 44.) Hencé
!’Ednthi&ed that - this bland air ﬁngﬁl‘. with  impunity
HE breathed unmixed! longér than’ arly other mephitic
air, except perhdps asotic. Dr. Micdondld of Belfaft;
whofe “abilities dnd' fkill ‘in -phyliological refearchies
muft he well rememl:rered by all ivli!r:l ﬁuﬂiEd tﬁed:mnb
““¥ havd tne’J {he mfnr‘mﬁne in & léttér da’t&! Atigft
fé 1794} be ‘hydrogen dir i ﬁve’pulrﬂbﬁﬂfy cafes, 'in
“'two of whiclt“it 'Had' a very Tudden'ahid a vedy fa-
'“%nurablé inflience. ' In ‘one of ‘the others the
mdﬁﬂés fﬁp&wméd upsh pfuhzfﬁs ‘and {éémed "o
““'Gecreale the firft difeafe.” My patients fometimes
* r&fpued hvdm%én ~'¢ﬁf‘ for i minuté and half at'a.
g l:une : " the tore ’fmquenil}r fhev répeted ‘the EX{:IE.
“ timent tl.‘te moré ealy did it beﬂ:ﬁrﬁ‘é‘ Bt dfter 1 150t
'35 {nfpirations I’ H['wiﬁxé obfervédthe face to'grow
34 k and livid." 1'am aftoniflied " at the length” of
#fime whicl’ ﬂldn“ cdn’ hféatht imd'hgimaﬁ live :‘f_r

i L Jur1

¢ hydrogen air.’

Ij'r G1Ib}r ﬂf humi‘hghzml noted the Tcﬂ[::nwmg ap.
pearances, and immﬁcriatETj? afterwards drew out this

m“tnhté g B o L Y Ay vaifia 1 a0
o IHJgfraggh‘.LE ?Izr bl 2

- % A moufe rmmw:rfed in hydmgene aih—frnm Wwa.
“ ter and hedted malleablé iron—=continued go feconds
“ {vithout fhewing" any mark of diftrefs; refpnatmﬂ
‘ then became lahurlmls one mmute 33 feconds
L frum the time of irimerfion it infpired ;' but it

moved to mote, and when taken out, proved to be

" quitr:. dead.
“ Fixed,
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. « Fixed, or Carbonic acid Air.”

.« Another moufe, immexfed in this air, was inftantly
« affelted; and in 15 {econds was conipletely dead.”
A young wood. pigeon, in hydrogene air, cealed to
gape and move in 2 minutes 35 feconds. For 10 or
15 feconds it did not appear incommoded. . Its fellow,
in carbonic acid air, ceafed to gape and move in 43
feconds. It fhewed diflrefs inftantly on immerfion.

Very young animals do not drown fo foon as old.—
Imagining, therefore, that young animals would afford
a-more fenfible fedle on which to meafure the power
of different méphiitié airs to extinguifh life, I madethe
tollowing c:{fjénﬁfcht. A puppy, four days old, wds
put into a veffel of hydrogéne air from heated iron
and water. “ It cealed to breathe and move twenty-two
minftes afterwards. Another puppy, of the fame litter,
was put mtu carbonic acid gas : it cealed to breathe
and move in one minute and a half. — Cﬂmparatwe_
eﬁ:p‘e‘l‘xmeﬂts of this kind require repetition ; two ap-
patently fimilar ‘anirmals may be tenacious of life in
diﬂ‘erent degrees fmm eanfe: not }-’Et difcovered 3
have inf] p:red and the other explrcd 1'.1115 might occa-~

fion a wrnng mfcrcnce nor fhould dependence be
placed on a ﬂlght difference. B}? }.eepmg animals,

feemmg!}r equal, in different unrefpirable airs, till all
appearances 6f life 'in one or the mfae: had ceafed ;

theni- taking 'the ‘furvivor out, fuffering it to recover,

and after fome days drowning it again in that air in
which its felimi? bad perithed before, I hoped to de-

termine this qﬁeﬂwn certainly for the fubjeéts of expe-
riment, and by analogy for all animals of the fame clals.

Accord-
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Ml eSS Th TI0T 10 BT I_-gﬂ.}’_,”:?rf_l Ldgad' .:{.‘ﬂm? g €3
finally recovered. .

' Another rabbitof thedame brood; fbefore immeifion
in water, vifible inuch' affefted with fear) ftruggled
with ftrength for & iinute and an half. At the end
of two minutes, forty feconds, it movedj in three mis
nutes was taken out, but did not recover.

Aot b arom e ! 149 O :
. Should thefe experiments be repeated by a perfom,
careful to procure his €laftic fluids tree from offenfive
acid fumes, the diftin6inefs of the phenomena’l ob-
ferved, perfuades me that their general refule will be
confirmed. Of fome readers, whom the importance
of the fubjeft may lead to take up this pamphlet, the
cunofity will, I fear, be_rpjpre{ged n&g_{eﬁfutiuns, ari-
fing from the idea of Eai'n'énéu‘fgéfgbf the animals. In
a few cafes, the torture which, w;é?ﬂﬂi&ed Was ex-
ceedingly repugnant to my nw'ﬁlféf:li_‘ﬁg}; and for this

reafon, I have left one feries of experiments (SEcT.vii.)
more incompléte than 1 could eafily have rendered it,
Againit drowning, an imputation of cruelty will hardly
lie : Animals, deftined to this death, ‘may juft as well
drown for the inftrution of the 'pl’ij'ﬂcian. Befides,
did not accuftomed ats of outrage and injuftice daily
pals uncenfured, 1 know not how he who feeds upon
the flefh of a flanghtered animal can confiltently con-

B demn
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XI1I. Refledlions on the preceding fadls.

The attentive reader muft have feen, even in the refult
of thefe fimple extemporaneous experiments, indubita-
ble proofs of the power on fattitious airs varioufly to af-
feét the living frame. Itappears that oxygene air, when
infpired pure, or nearly {o, increafes the motions fo as
to produce dangerous or mortal inflammation ; that
by reddening the blood, it brightens the colour of the
folid parts; even that of the liver, which anatomy
fhews to be the leaft likely of all the folids to be affec-
ted by any change of the arterial blood; that it renders
animals lefs capable of being drowned or deftroyed by
cold ; that it is expended in mufecular motion, fince
animals that have exerted themfelves violently, imme-
diately before confinement in a given quantity of at-
mofpheric air, or during confinement, fooneft exhauft.
it of oxygene; and that, when it is blown into dogs, in
the manner veal is blown up by butchers, it produces a
remarkable degree of vivacity. Thele faéts, compa-
red with {fome of the obfervations, which will be given
in the next paragrapb, will prove of ufe in direfting
us how to apply this air properly as a remedy ; elpe--
cially as they will appear to have been confirmed fince
their firft publication by obfervations on the fick.

Between unrefpirable airs, therve feems a remarkable
difference in their power to produce infenfibility and
death. Hydrogene appears the leaft noxious, both
when infpired alone, or mixed with atmofpheric air,
Azote probably differs little from hydrogene. Hydro-
carbonate feems extrenmiely deleterious ; Mr. Watt
gives evidence of this in the human fpecies. 1

can add a fimilar ebfervation. A perfon in con-
firmed




( 39 )

firmed confumption breathed a quantity of hydrocar-
bonate, mixed with 4 times its bulk of atmofpheric air -
he became very fick, or rather vertiginous ; the pulfe
was much quickened, and the extremities became very
cold. The patient finding an abatement of pain in his
fide, and of dylpnoea, returned for another dofe. The
operator, a chemift of great fkill, thinking the former
dofe too ftrong, mixed o c. inches of hydrocarbonate
with 600 of atmofpheric air, This was refpired with-
out any {enfible effeét. In a quarter of an hour, 100
c. 1. of hydrocarbonate were mixed with 600 of atmo-
fpheric air. The patient breathed at twice about two-
thirds of this mixture, when he was delired to defift.
Soon afterwards he became vertiginous and nearly
infenfible, his pulle at one period being nearly imper-
ceptible ; the {phinéter of the bladder was relaxed;
after his recovery, he was again very cold—* intenfely
cold to his own feelings” was his expre{lion — as well
as to the touch. After getting into his carriage, he
fainted ; and his pulle for f{everal hours continued
quicker and weaker than before. The operator hav-
ing obferved, that when much water is added to red-
hot charcoal, carbonic acid air 1s copioufly produced,
in the preparation of this lalt portion of air, had added
fo little water, that no {uperfluous fleam at all came
over ; hence it was as pure as can be made: being
alfo newly prepared, it retained all the charcoal it had.
carried up ; of which it is well known to depofit part
on ftanding. This might lead to conjefture, that the
greater deleterious power of heavy inflammable air
from water and hot charcoal (hydrocarbonate) com-
pared with that of light inflammable air, depends on

the
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the facility of its combination, or at leaft of the char-

ceal it contains with the oxygene of the blood; in con~

fequence of which, it fpeedily difarmas the fyflem of its
moving principle. This opinion feems countenanced
by the effeét of nitrous air, which more quickly de-

ftroys life than any of thofe above-mentianed, and

which is well-known yery readily to combine with .
axygene, Death, in this cafe, might be more inflan-

taneous, from the inflantaneous produétion of an highly

corrofive acid (nitrous acid) and its epplication to the
whole furface of the lungs. . But for the rapid effeét

of carbonic acid air, and the appearances in Seét. XI, I

can aflign no plaufible reafon ; nor does the above hy-

pothefis fuit the faétsin Seét. XI; which, with thofe in

Seét. X, refute the opinion of thofe eminent philofo-
phers. who have of late fuppoled that water and feveral
bland unrelpirable airs occafion death, fimply by the
exclufion of the oxygene of the atmofphere. Their.
aftion is certainly unequal ; and I prefume, recovery
from afphyxia in water (when but little goes down the.
wind-pipe!, hydrogene air, azote, or from ftrangula-
tion (where no material organic injury is produced),
‘will be much mare ealy than trom alphyxia, occa-
fioned by other unrelpirable mediums. -

Experiments to difcover the effefis of the long con-
tinued aftion of aeri-form fubftances, would be much
more curious than {uch as I have made. They would
thus, in all probability, more deeply and permanently
affeft the living fyftem. 1f, for inftance, an animal
were kept in an atmolphere containing £28 £33 of oxy-
gene or flill lefs, it would perhaps be affcied by the
fea-fcurvy. The mufcular fibres, at leaft, and the folids
in general would in all probability be found weak,

tender




Fdilj}

tender, or ealy to be torn.. Again, if three équal grow- -
ing animals; were kept, one in the ;atmofphere; the
other in air of an higher, the third of ailower; flandard, -
and in all other relpefls, treated alike ; fome confider-.
able. difference would,iperhaps be obferved: in their.
growth and vigou r;—.Brjrnl"F&q-uent immer[{ion in watery :
the affociation between | the movements ‘of the ‘heart,
and lungs might perhaps be diflolvéd;:and an animal,
be ioured to live cemnmodioufly for any time ' under-
water, - If fome: plan, fimilar. to. that which I have,
ventured to-propofe, fhould be.executed, fuch procef-.
fes of inveftigation ought to'be carried on injthe infti-,

,,,,,

tution, - :

XITL.—Some éﬁﬁ'& of the iry?irdfz;ﬁ?g gf ;Ej?H?i;‘-g'g:}zf,. {-:?
elucidate the rfﬁ.-:ft of the fﬂlreg&;:}:;g é:;ﬁérim'mﬂ.
““ When an ahir':;,:i] ‘,_i_.s i,'n;merfed in water, Ais pué’E &c_—l
U .a:gmge‘rrz‘qm:é and frzggsga;g;,. he feels an anxiety about his_
““ breaft, and ftruggles to relieve it: in thqfﬁ-ﬂruggles?—'
*“ he rifes towards the furface of the water, and throws
“ out a quantity of air from his lungs. After this,
“ lus anxiety increafes, his pulle becames. weaker ; .thge:;
“ ftruggles gre renewed, with more violence ; he riles
*“ towards the furface again ; throws out more air from
“ his lungs, and makes feveral efforts to infpire ; and.
“in fome of thefe efforts, a fiu;qﬁi}r of water com-
* monly paffes into his mouth ; Ais fkin then becomes
“blue, particularly about the facé and lips 5 his pulfe
6 gmd_:g_.:;.-:'{y.cmﬁj s the [phinélers are relaxed s he falls
“* down without fenfation, and without motion.” { Dr
f';ﬂt?ffwyﬂ, Kice PP 3, 4.) Thisdefcription of drowning
in water applies,, as far as the circumftances admit of
comparifon, o the.effefls occafioned by the refpiration
of pure hydrogene, 1 have remarked them in a numa
251k D ber
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ber ob healthy perfons, who were: edrions to tey. how

Idng they could breathe this air. The frequency and

debility of palfe, bluenefs of the lipsand coloared parts

of the'fkin, welc alwavs obfervible in a minute, or a
minute andan half. Befides, dizzinels was felt, and
the eyes have grown diny; in animals; the tran{parent
corriea has appeared funk and fhrivelled.  Several in-
dividuals agree in defcribing the incipient infenfibility
as highly agreeable.. One ¢onfumiptive perfon loved

té Induig& i # 3 for this purpﬁfe ‘contfary to my judgs
ment, he ufed. 1o infpive a cubic foot of hydrogene at
a-time. * This quantity moft commonly produced lietle

cl:ange in his feelings. Sometimes it brought on al-
moft compleat. afl}hyxla During this procefs, I have
felt the pulfe nearly obliterated. Afterwards, as he
recovered, it was fenﬁbly fuller, anﬁ fironger than be-
fore the infpiration. This fa&t belongs to a general
principle now beginning to be underfiood ; when the
ordinary powets have been, for a certain time, with-

held from the body, they aét with greater effe&t, as

lolding the fingers to the fire afiér handlmg fnow,

ottafions fevere aching.  For this reafon, whenever
- alt with lefs oxygéne is to be infpired, it would feem

more advantageous to employ for a long time an at-
thofphere littl¢ réduced, than one fo low that it can

only be brééLhLd fur a ﬂmrt time.. '

An. uhﬁ;rﬂatmu the pauent _;uﬁ mmucmad mzde
upon hirifelf, feems to fhéw the neceflity of oxygene:
to 'muflcalar ation,  Judging, from his feelings, that
he was perfeétly recruited aftet his dofe of pute hy-
drogene, he has rifen from his fopha with an inteftion
to walk about his apartinent, but has been furprifed on
nfmg to’ fnd himfelf incapable of advancing thice

fteps,
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fieps, till he bad refted fome time longer. In this cafe,
was not the ftore of loofely combined oxygene, laidin
before, expended during the infpiration of the hydro-
gene, by thofe motions which are perpemall}f‘guing
on in the fyflem ? Did it not require fome time to
replace the neceflary portion 1 the mufcles, remote
from the heart and lungs 7.

XIV.—Some particulars _m’gf.iﬁz-!& oxygene, fupplemen=
':.::_f to the preceding experiments.

‘The celebrated Dr. Ingenhoufz in a letter dated
Auguft 4th 1794, mentions to me a very curious ex-
periment, ** which,” fays he, *“ if it be a real fa&,
* throws a great deal of light upon your fiftem ; itis
* this :—DBlifter your finger, fo as to lay bare the na-
“ ked and fenfible fkin. The contaét of air will pro-
“ duce.pain : put your finger into vital air, and this
“ will give more pain ; introduce it into fixed or azo-
“tic air, and the pain will diminifh or ceafe.” Dr:
Webfter, he adds, was informed of thefe circamflan-
ces, by a Frenchman, whole name does not appear :
I had often heard them indiftinétly related ; and it is
rather furprifing that the fat bas not been afcertained.
Much of the art of modern furgery confifts in keeping
the air from wounds and fome kinds of ulcers : and
this faét, if the account be true, pretty decifively fhews
which ingredient of the atmofphere is injurious.

I applied a blifter an inch long, and half an inch
broad, to the back of the third finger of the left hand.
When the pain trom the aftion of the cantharides had
entirely ceafed, I cut away the fcarf-fkin of the vefica-
tion and was fenfible, the moment the air was admit-
ted, of 3 fharp fmarting pain.  This did not continue

Da . fé
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aftonifhing fucccels. Tomentioning to Dr. Black the
intrqdﬁ&ian of fallitious airs into the BaTu hofpital,
as a fource of hope, 1 did not fo foon expeét an event
which ages and nations have defired in vain.  Obfer-
vations, extremely analogous to the experiments juil
related, were there made during the courfe of the treat-
ment, See Dr. :Ewart’s pamphlet.  Should it be
invidioufly obferved by any reader of this narrative
that fomething fimilar had been tried before, it may be
truly replied, that thefe trials were ratber difcourage-
ments to the new application of elaftic fluids ; and that
- failure in former inftances enhances the merit of the
recent method.  Mr. Magellan’s cale feems never to
have been much. known in England,

It feems not improbable, that on certain ill-condi.
tioned ulcers, oxygene externally ;;Epfied has a falata-
ry effe€l, by occafioning greater attion, both of the
veflels which throw out the copious thin difcharge,
and of the abforbents. Many fubftances, ulually ap-
plied to fuch ulcers with fuccels, as metallic falts,
contain much oxygene, and fome are moft highly
charged with this principle, as the red oxyds of metals.
The following intelligence, 1if authentic, adds confir-
mation to this opinion, and may prove ufeful. A few
months ago, I was ftruck with the frequency of fcro-
phulous tumours among the poor of the county of
Longford, inIreland. Suppofing that neceflity might
have occafioned the trial of many methods of cure, T
enquired whether the people there had not fome pe-
culiar domeftic pratices in fuch complaints. A phy-
fician referred me to adimple but very reputable old
farmer, as remarkably Tuccefsful in ferophulous fores.
" 'With this perfon I bad an interview. In his praétice,
he had no view to gain ; and that, in his principles, he
had nothing of empirical impofture, he convinced me

by
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by at once difclofing his whole fecret, He had hime
felf, many years ago, an. qlccratlun of the: ,fubmax,ﬂlarry
glands: This, after various unfuccefstul applications,.
was healed by a ruflic pradtitioner like himfelf, He.
obtained a knowledge of the remedy, by which, dyr-
ing a long life, be affured me he had himfelf healed
many fuch uleers of the glands qt!;:gu; the j ,]awﬁ-a- H,'-?
was {o litt]e. fppcmat,w,s, as. neyer. tn hjw; attempted
the cure of an obflinate fore in any other feat. That,
he might effeélually inflruét me, he brought fpecimens .
of his fimples. They were the leaves and ftalks of
wood-forrel (oyalis acetofella), and the root of meas ;
-dow-fweet (jfpiraga ulmaria). The forrel he prepares
by ]wra:p.pm& itin a cabbage leaf, ,and._mac,grg,t,ir}"g It lg_;{;
its own_juices in warm peat afhes.  This pulp, is ap-
plied as a poultice to the ulcer, and Teft 24 hours;
the application of forrel is four times repeated ; then
the roets of the meadow-lweer, pi;q_ifﬁd and mixed
with the four head of efflorfcence that appears on but-
tar-milk, left in the churn, are ufed in the fame mans
ner, tidl the fore heels, which I was told always fpee=
dily happens; eften in two or three weeks.,

o |

The following extract of a letter from Mr, Eﬂglz'-'
worth, of Edgcworthﬂuwn contains fome fjn pplemen‘.
tary information, and will probably add fo much to the
credit of .my information, as to obtain a tna] for the
remed}r

*“ 1 have learned from Mr. Mn'ﬂ;, that when he was
about eight and twenty, he had two lar_ge {crophulous
[wellings in his neck, one under each ear, near the
jaw ; the marks they had left he hewed me. He was
attended by a fu::gt:un in the neighbourhood tor fome
weeks, without receiving any benefit. A farmer, with

whom
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whom he' was acquamted rc::ummcndcd the applica-
tion he mEntmned to you, by which he was com-’
pletely” l‘.'tlI!Bd “The man told Him the names and "
qﬂannues of" the feveral ingredients; when he ap‘p‘hcd."
them; but dlﬂ fiot till'fome years afierwards (when'he
was leawng thm Cou‘ntr}r for Amerl-::a?‘appnze him that
the myflery of ‘the cure [th:s was his cﬁrp?reﬂ'nnj depends
eﬂ"tireiy upnﬁ thé f'::-rré! Th:s perfcm had Pl‘ddk&ﬂd
céd, wdu{d ot heal i'u foon as that which had fuppu-
rated uF itfelf’; ‘and he found tHis to he true,” Whilft
he had ﬁ:mphu’[nhs fwcllmgs ke was weak and {in.

healthy ; from the time the wo-.inﬂs were healed, he
has been ﬂrunn &nd aftivé ; he is’ how Elgﬁl}f: and
‘Wh'.llﬁ he was rﬂLatmg thefe mrEﬂﬂlﬂa’:‘mt& to me this
evenmg, he Lept pace with m}i' ‘hotfe up hill, for half
a mile, w1thout any apparent efort. 1 mention this,
becaufe it is'a’ c’ammnn opinion (I fuppofe a vuigar
error) that hl:a]mg fuch fores is ’pré_}udmia! to the ge-
neral health, * ‘He' has applied thiis" r&mcd}r to upwards
of an hundred different perfons,  every oneof whom
have been cured, — Seven' years ago I remember hav-
ing feen his fon, who rents a confiderable farm from
me, wu.h an _enormous fcrnphuiqus fwellmg on_his
zlcck he was in grc:at pain, was ‘weak, and emaciated ;
he was too 1:npat1ent to wait fﬂr a fuppuratmn of the
fwelling, and would have the plaifter applied to it
whilft it was unbroken ;. the cure was protratted, but
it was cﬂ'c&ual he has had no rcturn of the complaint;
a flight 1nequahty of furface ftill remains on his neck ;
Mr Mills has communicated his recipe to {everal, and
in particular to a very intelligent perfon in this nf:'lgh-
bourhood, who has employed it with unfailing fuccefs.
All 111& patients cump]am of the feverity of the appli-
cation ;
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objeft in the prefent pamphlet, it may be ufeful, be.

fore 1 pmneed to exhibit a view of thul’e m:xtures

which furnifh ztnmiphﬁrt:s of an h:gher or lower {land.

ard, than the common air. By an higher flandard, 1
mean more than 28 parts of oxygene in 100 ; by a

lower flandard, lefs. ‘For the fake of brevity, we might

fay, air of the flandard of therty fix, inflead of ** air

mmam:ng thirty-fix p‘ar{E of Dx}ﬁgene in ‘an hundred

partﬁ - g

..M. W,att s h}rdraulm bellows furmfh the means of
throwing any proporticns you pleafe of the different
airs nto the common. vefervoir. 1 have found a fmall
fpare hydrauhc bellows—of the contents of a gallon
for inftance—highly ufeful in adjulting I_:he_prppunign
of atmofpheric air, It may be larger ; but when {mall,
1t is very handy. The effett, as far as can be ever
uleful in pralice, is fhewn in the following tables ;

Change of the flandard of atmofpheric air, by addition
of other aws.

The flandard of atmofpheric air being 28 oxygene
73 azote, it is altered in this manner, by the addition
of {ucceflive equal parts of atmo{pheric to one of oxy-
gene : Small fralions are negletted,

Oxygene. Azotic.
1 part of atmofpheric to 1 of oxygene- 63 - g6
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method equally fimple of procuring it. The:manganc'ﬁ"
from the Mendip hills gives 1. .azﬂ_ti'ﬂ} 2, oxygene,
3. azotic with carbonic acid air; fo ‘that the whole
produét is not much fupgrini- to’the atmofphere. 1
feared left it fhould be found difficult to catch the belt
part of the produce. At the fuggeftion of Mr. Hermis-
ftacdt ‘and Mr. Chaptal I turned my attention to the
folution of manganefe in vitriolic acid. Mr. Hermb-
flacdt had found a pound of either the llefeld or
Ilmenan manganefe, with flrong vitriolic acid, to
yield 3384 cubic inches of * the belt oxygene air.”—
( Hermflaedt's Verfucke, B.11. p. 49.) Mr. Chaptal
obtained full as much from French manganefe. I pro-
cured 150---200 c. 1. of oxygene air (which by the ni-
trous teft proved excellent) from oil of vitriol and 1 oz.
Exeter manganefe., But when I came to make expe-
riments with a view to dilcover a proper method for
common praftice, I perceived that this procels was
highly objettionable, The firft portions of air pro-
cured by means of the oil of vitriol of commerce con-
tained much oxygenated marine acid air—a {pecies of
elaftic fluid exceedingly deleterious and irritating to
the lungs. This happened becaufe ordinary oil of vi-
triol is contaminated with muriatic acid. Befides, as
the acid of vitriol will itfelf be carried up by the heat
neceffary to extricate the air by this operation, the vel-
fels will fuffer from corrofion, unlefs troublefome pre-
cautions are employed. The air itfelf too will not
ealily be totally freed from the pernicious acid fumes.
Hence, contrary to my firft intention, I fhall omit di-
re€tions for procuring oxygene air from oil of vitriof
and manganele ; they are fortunately become unne-
ecflary, fince Mr. Watt’s apparatus anfwers incom-
parably for this allo, according to his laft dircﬁiuns.j
. Exeter
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Exeter mangancfe is in no refpeét preferable to any
other, that does not contain much caleareous earth, or
fome noxious mineral, which laiter is not the cafe with
any manganefe I know. To impregnate hydrogene air
with zinc, I have thought it fufficient to put a few
ounces of zinc (which in the fhops is called [peltre)
into the pot, the reft of the charge being of iron.

It may be well to fuffer oxygene air to ftand fome
bours before it is ufed, that it may depofit the fufpen-
ded particles of manganefe ; which however, as far as
I have feen or heard, have never been in the fmalleft
degree hurtful. — As to the hydrocarbonate, I fully
agree with a very judicious correfpondent, that it will
be moft powerful when frefh. When the fire-tubes
are new, hydrogene will be generated as well as hydro-

carbonate,

As there can be no reafonable doubt but the ulcers
of the lungs were healed by air from chalk and acids -
in the cafe of the lady defcribed by Dr. Ewart, and as
other refpeftable obfervers have feen the fymptoms of
confumption alleviated by the fame pralice, I have
added to this edition the figure of an apparatus for ef-
fervelcing mixtures, lefs objectionable in one refpeél
than I remember to have feen defcribed. It may be
ufed as an auxiliary to Mr. Watt's apparatus, but ought
in no cafe to be depended on alone. The lower veffel
B. fig. 1. pl. 4, is to contain vitriolic acid or fpirit of
" falt (muriatic acid) and chalk for carbonic acid air ;
and either acid with zinc for hydrogene air, The
former of thefe mixtures foams much, and the appara-
tus fhould be placed on a large pewter difh. The oil
of vitriol fhould be mixed with 16 or 20 times its bulk

of water; and the chalk fhould be pounded and made
intoe
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into faufages with water. The veflel thould be filied
only to a 4th or sth part of its height with the mates
rials. It may be made to hold from three to five gal-
lons. Into the fmall bucket € of the capital may be
put fpirits of hartfhern to the depth of an inch, the
bucket itlelt being four inches deep.’ The fumes ot the
{pirit of ‘hartthorn will areft the acid {pray, and pre-
vent its pafling down the long tube. The capital A
is'to be fet in the groove at the top of the veflel B,
which is to be filled with water.. This groove fhould
be more than an inch deep. The tube may then be
turned towards the patient’s face.  Spirit of falt dilu-
ted jult enough to diffolve the chalk with moderate
brifknefs is better than vitriolic acid for a continued
effervefcence ; but it is more expenfive ; for this acid
the chalk need only be broken into lumps of the fize

of a walnut. The fpirit of hartfhorn fhould be re-
newed whenever it has confiderably loft of its pun-
gent fmell, \

1f hydrogene air be wanted, the veflel B may be filled
to a greater height, becaufe the ingredients do not
foam fo much, The oil of vitriol in this cafe isnot to
be fo much diluted; from g to 7 times its bulk
of water is fufficient. But ‘1t may always be tried
n a glafs with a bit of zinc beforehand,  You will
e2fily judge whether your mixture wants acid or the
other material according as it begins to aét anew when
you add a little of one or the other. If you drop in 4
roll of chalk, for inflance, and no hifling 1s preceived,
it wants acid. The whole apparatus fhould be japanned,
and the infide alfo be anointed with melted becs was.
1 'have direfted, when it could be done, that the vi=
triolic acid and watex fhould be boiled together. The

munugﬂmc ne
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¢ The firft cafe will appear to great advantage, as’ the,
pat;lcnt has obligingly permitted me to enclofe t:u you
his journal, which is the faithful pictare of his own.
feelings ; he affures me, he had not the Itﬁi?:. leClWIEI;"Ig{:
of any part ot your theory of the operation of vital
air, but was induced from feeing fomeiwhat fimilar
cures performed, to confide himfelf to Mr, Hill, an;
ingenious {urgeon, who has been among the firft to ap=s
ply thele new powers to the purpofes of his profeflion.-

Journal of the Rev.Mr. Arwoobp, Refor of Saxling-.
ham and Sharrington. . Part 1. Statement of the cafe,
 and of the effec@ of the common means of cure,

“ December, 1779.— The left leg has felt for fome
time paft very heavy; is now much fwelled; upon
preflure the indentation continues. This was wholly'
removed in‘about nine weeks by means of a very tight
bandage on the leg, exercife, fpirituous lotions, fumi.
gations, and friétions. — O&ober, 1780. " The confli:
tution much impaired by the hot climate of Spain ;'
was attacked with jaundice, which yielded to flow!
Journies on mules and to oranges. — January, . 1785
My health was much deranged during: this imonth,!
with great debility.—1786 and 1787.. The habit much
relaxed.—December, 1788. Had violent ni ght fweats..
—January, 178g. Thefe continued to the- latter end,
of this month.—May, 1789. Had a violent inflamma~,
tory fever. — Auguft, 1790. Had an eruption on thet
furface on the body, — 1791. During this whole year,,
experienced great debility, — March, | 1;92, Was.
fe_izad with an inﬂammatnry fever, Iatt::t;lr;:led with de.
l'i_rium.—-_Ma}', 1792, . Had a third attack. My phy%
ii:cian ordered me fr.‘ia-bathing,_ to rcj.m-:uér;: the extreme
E ' ~ debility

%
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debility which faeceeded to this fever.~From Auvguft
1792, to February 1793, bathed in the fea.  During
this time I had many dreadful fpalms in the flomach
and bowels, accompained with naufeaand vomiting.
Thefe were the foreranners of the difeafe, which has
fince affefled my lett leg.— January, 1793 There ap-
peared a mahogany coloured fwelling in the left ancle of
the lett leg, which kept up an‘inceflant gnawing pam.'
= July, 1793. This hardnels was atteropted to be eat
away with cauflic ; but it produced only an ulcer of a
very unfavourable afpeft.—Septeriber, 11793 o p_Ta--
ced myfelt under a moft fkilful fargeon at Norwich,
who applied fomentation, unguents, &e, but without
any material benefit.—November, 1793. Though a
cripple, was enjoined regular exercife. The ulcer,,
however, {lill contived increafing; = Januvary, 1794«
A new enemy more formidable than the other made its
appearance. It had the {ame dark makogany colour,
and the fame unconquerable kardnefs. By degreesithis
formed into a dreadful ulcer, which increafed daily.—
March, 1794.-~ Came to London, and placed myfelt
under a {urgeon of great eminence, Was attended by
bim'daily with unremittingattention.  Twice did he
employ the' lapis infernahs, bot thefe ulcers feemed ‘to
vefilt every atﬁ&!'-matmn ~ My conftitution being‘ex-
wemely’ debifitated,” ‘with Tofs of appetité ; ‘want 'of
{ound ’]'!Etp : and the 'mh‘ld exceedingly irritable, fEa-.’
bathmg was ofice more e:t_]mned —TFrom June 14,
Ottober 18, ‘bathed in the fea, ,— June 27, ].'v[urhﬁ-'
c¢ation took. PIdEE. The ufaal methods, bark in gfeat
quantitics, port wine, and ycaﬂ pnuh:me were had re-
courfe 10.— O&ober 25.  Returned to London,

The pains in the leg were cxr:eﬂivr: : the feetor into-
lerable ;
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Jerable ; -the ulcers hdad inade gréat encroachmerits ;

frequent naufea at the flomach ; the bark and other-
medicines were frequently rejeéted, the breakfaft fome-

times, and now and then the dinoer; the mghts were

exceflive bad ; ftrength impaired ; in fhort every thing:
was unfavourable. — December. A friend who had

feen the whole progrefs of the cafle, afked my {'urgem't:'
““ what profpeét there was of faving the limb.”  He-
made no reply, but very gravely fhook his head.

The tollowing letter is here. introduced as effential.:
to a complete idea of the cafe.

Barnet, Feb. 25, 1795.

- Dzar Six, ‘ )
Being accidentally prefent at the firlt interview be-
tween you, Mr. Hill, and M. Atweod, 1 cannot help |
exprefling my great affonsfhment ou finding fo fpeedy a

cure has been atually effetted in {o defperate a cafe,

The wound, I meanr what particularly called my at<-
tention at the time, appeared to meé to extend jfour
inches in longitudinal dire€tion of the mulcles of the -
leg, and about ¢kree inches tranfverfely. It was fo,
deep that not u:nly the whale thicknefs of the adipofe !
membrane was deftroyed, but a confiderable lofs of fub-~.
ftance had taken place in the mufcular parts themfelves. |

- The ulcer was in appearance as ill-conditioned as 1’
remeniber to have feen, either in the London hofpital,
or in my own praftice of near thirty years, affording
an ichorous feetid difcharge, which appeared to inflame
the furrounding parts, and which muft therefore have
gone on increafing the evil,

. The
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The gentleman’s habit ot body, from his own ac_
count, was fuch (for he had tried bark, fea-haihing,
&c. without benefit) that I confefs I had not the moft
diftant idea, that any cure could have been performed,
much lefs in fo fhort a fpace of time.

Indeed I think it a great happinels to mankind in
general, that fuch a remad}r'as the vital air l?as been
dilcovered, and that men of fcience are employing it :
I am rejoiced to have fuch proof, that the blood and
juices of our teilow creatures can be fo changed, that
we need not now delpair of our patients even in fitua-
tions truly deplorable. 1 have the honor to be, &ec. &c.

(To Dr. Thornton.) JOHN CORP.

Parr 1L af Mr. ATwoop's Fournal, beginning th .ffe
day 55{0?’6 the inhalation of vital air. '

December 13, "Got up with a peculiar fenfation of
weight and pain in the leg ; a fenfe of naufea at the
ftomach ; and no inclination for breakfalt ; fpirits op-
preffed ; and the mind irritable ; when endeavouring
to_walk, ftel- great"pain; the large ulcer in the leg
Iooked of a blackith hue in places; a probe being
thiuft into one part of the ulcer, 1 had not the leaft’
fenfation in that‘part; yealt poultices were talked of;
had no appetit for dinner ; felt very much indifpofed
towards the evening; no inclination for fupper; had
a {enfe of chillinels on firfl getting into bed, fucceeded
by hot palms ; pd!:f:-d as ufual a bad might, with per-
tuibed leep; awoke at two o'clock with fharp and
burning pains in the leg, which continued until five in
the morning ; dofed till nine, = December 14. Got

up
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up withnaufea at the ftomach; and a fenfe of langour;
no appét_ite for. breakfaft ; fpurits exceedingly op-
prefled ;. for the firfl time inhaled the ViTAL AIR
diluted with a portion of atmofp heric; had a pleafur-
able glow at the time ; felt an a ppetite for dinner, and
my  friends obferved my cheeks did not flufh after
dinner, as heretofore; my fpirits, which were fome-
what better during the day, funk towards the evening ;
no inclination for fupper; paffed a very indifferent
night. — December 15. Got up but without a fenfe
of naufea; had a {light inclination for breakfaft ; pera
fe& eafle in the leg; inhaled again the vital air ; felt 2
great appetite for dinner, and a peculiar plealurable
lightnels after dinner, asif no fuftenance had been
thrown in ; with a flow of {pirits; and a flrange 1dea
of being able to mount a horfe, and ride as faft as peo-
in health ; appetite for fupper; pafled the [weeteft
night! fuch as I am fure I have not enjoyed thefe four
years, — December 16. Got up quite refrefhed, with-
out the leaft fenfe of naufea at the ftomach ; a great
inclination for breakfaft ; fpirits unufually elated ;
took the vital air; felt a genial glow during the whole
day ; great appetite for dinner; walked with agility
and without pain ; the wound however appeared un-
favorable to-day ; appetite for fupper ; a good night;
awoke with a thick clammy perfpiration. — Decem-
ber 17. Spirits much depreffed; no inclination tfor
breaktaft ; mind very irritable ; much pain in the
wound ; inhaled the vital air ; the wound threw off
nine floughs this day ; a {light appetite for dinner ; the
fpirits recovered towards the evening; inclination for
fupper ; had a found night’s reff. — December 18,
Appetite for breakfaft ; inhaled the vital air ; a fenfe

E 3 of
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of glow, which extended even to the fingers ends;
the mufcular powers were evidently increafed ; walked
with {light, or no pain.—December 19. The wound
for the firft time difcharged real pus; had the fenfa-
#ton, if the expreflion can be allowed, of perfedd health,
never experienced before this week; {leep very
feund; pains in the leg towards morning.—Dec, 2o,
Got up with great {pirits ; inhaled the vital air; the
wound difcharged a great quantity of real pus; a cray-
ing for dinner ; felt no longer an inclination for much
wine, and after four glaffes, had the fame {atisfaltion,
as three pints ufed formerly to produce ; porter was
now rather coveted ; [pirits elevated in an extraor-
dinary degree, which together with a genial fummer’s
warmth continued from four to nine in the evening,
and then fubfided to humbler fpirits; flept profoundly
trom ten to four, which, with the morning doze,
made me get up {ufhiciently refrefhed ; tranfitory pains
in the leg.—December 21. A fine appearance of
white edges in the wounds ; great appetite for dinner;
an univerfal glow in bed, accompanied with perfpira-
tion ; fharp twitching in the leg.—Deccember 22.
Appetite for brezktaft; inhaled the vital air; the
wound flill kept on a great difcharge ol laudable pus ;
no appetite for dinner; in the evening a peculiar
fenfe of weight and uneafinels in the leg; a great
liltlefsnels in the evening; much irritation in the .leg,l
particularly in the ulcer, with much #ching round the
part ; but an indifferent night.—December 29, Spi-
rits opprefled ; inhaled the vital air ; returned home
without much inclination for dinner ; {pirits rather
mended towards evening ; enjoyed a good night’s reft,

—Deccember 24. Eat a hearty breakfaft ; fpirits ele.
vated ;
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vated; walked with eafe and vigour; a furprifing
change for the better had evidently taken place in the
wound; appetite for dinner; had a’good night,
~—Chriftmas day. Still the fame happv appearance in
the wound to day.~~December 27. The ulcer looked
wonderfully well ; was evidently decrealed 1n fize
the difcharge very favourable; but lels in quantity;
great pain was felt in the ulcer for a quarter of an hour
in bed; afterwards fell into a refrething fleep.—
December 28, All th{:.appﬁaﬁﬂdé of l]ﬂaﬁng;' the
wound much decreafed ; fome parsts filled'up ; and the
borders of a fine white ; the whole leg,- which be-
fore exhibited a dark purplifh appearance, wore
now the livery of health.—December 2g. The cavity
of the wound was almofl filled up; the effefts of the
vital air operating tegether with my amendment, Prﬁ-
duced a conftant gaiety, as if 1 had been drinking
champagne; enjoyed a profound night’s reft.—De-
cember go and g1. The fame {enfation of perfeét
health ; elevated fpirits; great appetite ; and com-
fortable {leep.—New-year’s day. Every thing in a
good train. My toall after dinner was, * May the
introducers of acrinl remedies meet with that recompence
Jrom their country, which they Jo amply deferve.”

[This toaft from motives of delicacy I would have
omitted, but I thought it my duty to tranfmit you the
journal entire as written by the author. R. I. T.]

-1t was applanded and unanimoufly drank.— Jan. 1,
2,3, 4,5, 6, 7. As on the preceding days, with evi-
deat and progreflive amendment in the woundi—
January 8. Went to a private concert; before, mufic
was difgufling to me, having no fpirits to enjoy it ; was

furprized,
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furprized to find mylelf ftanding, as I was playing on
my violin, without leaning on a chair, at feveral dif-
ferent times during the evening, and without the leaft
fenfation of fatigue or pain.— January g. The fmaller
ulcer, which of late I have not' much noticed, was
healed.— January 10, 11, 12, Nothing peculiar,—
January 13. The old ulcer was this day rubbed hard
with a flannel, and the larger ulcer appeared nearly
healed,— January 14, Walked with great vigour ;
the larger ulcer was rapidly fhinning over ; appetite
good ; fpirits good ; and fleep the fame.— January 17.
Notwithftanding the feafon, the moft inclement I re-
member, the ulcer was completely fkinned over : and
my body feemed fortified againft cold.”

Here ends the journal. I have to add that on the
25th of February, the family received a letter from
Mr. Attwood, from on board the Stately, of which
{hip he was made chap]ain. He was then in perfett
health and {pirits,

Letter of NIR. ATwooDp ¢ DR. THORNTON.

Syman’s Town, Cape of Good Hope,

15th Sept. 179:.

My DEAR SIR, el
I ardently wifh to enjoy the happinefs of feeing you
again. You have performed wonders on my peculiar
conflitution, radically ftrong and powerful, but which
was haflening to a rapid diffolution, till revived and
renovated by the oxygen. My ftrength is encreafing
every day with a firmnefs of nerve and calmnefs of
{pirits never experienced before. I perfevere in an

uniform plan of rifing at fix, walking till eight, fub-
ifting
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coloured deep uleer in his leg, which gave out an icho.
rous and feetid difcharge. He had alfo loft his fight
near eightcen months. - Thefe complicated evils had
refifted the well-known abilities of Meffis. Weft, Carr,
Turnbull, Wathen, Phipps, and others. This cafe
being recommended to Mr. Hill by the laft named
gentlerman, he gave him the vital air blended with at-
mofpheric air, as an alterative of the blood, ftrengthen-
ing his conftitution with chamomile tea and bark, and
Mt. Phipps continued thofe applications to the eyes,
which before the purification of the blood, proved un-
fuccelstul. After a few weeks inhalation of the modi-
fied atmofphere, I had the fatisfattion of {eeing him

with a face perfeftly clear and fmooth; large white
fcales fell from his hands and arms; the dark purple
ulcers on his body, and the vitiated uicer in his leg, -
were healed; and he had fo far recovered his fight,

that he had at firlt a blue, then a brighter light before
him, and after a regular attendance during four manths

he was able to diferiminate different objeéls in the
ftreet,

The fubjeét of the next-cale is a widow lady. She
had a humour in her right leg, which deprived her of
exercife, and, had preduced a painful and difcoloured
fore in that part of above 18 years ftanding ; 4 years

of which time fhe was attended by Pott, and twenty.
feven months by Sharp ; but neither of thele eminent

furgeons were able to effeét a cure. Alter only three
week’s inhalation of the vital air, a vielent itching came
on, and inanother week this leg was rendered as found
as the other. Mr. Sharp faw this patient at Mr. Hill's,
and cxamined her leg, and was very much delighted,

This lady has now continued well near fix months.
I need
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I need not take up your time with Mr. Hill's fuccefs
in other lefs confpicuous cafes. Whatl have already
related is fufficient to fet forth the advantage that will
probably arife to [urgery from the introdution and
proper application of the pneumatic praélice.

1 am, &c. _&c.
R. I. THORNTON.

. P.S. Nothing is faid of dreflings in the above cafes 3
the ufual modes having been praétifed.. The body too
was kept open, as occafion required. — It may be in-
terefting to add, that the young lady, related to an
eminent furgeon in London, whofe cale is mentioned
in a letter of mine which you publifhed fome time ago,
is now perfeétly well. The violent {palmodic feizures
yielded completely to oxygene air., In the fame col-
le€tion I mentioned the cale of a gentleman far gone
in pulmonary confumption, whofe {ymptoms were
furprifingly mitigated by a lowered atmolphere. Find-
ing himfelf recruited, he undertook a journey of 140
miles. The he@ic fever returned, perhaps in confe-

quence of his breathing the purer air of the country ;
and in week after his arrival among his friends, he

paid the debt to nature, B .

It would be defirable that Dr. Thornton fhould
fully ftate the cafe of the lady affliéted by fpafms. The
cure, I underftand, was fo cc-ﬁ'xpleat, that it gaine'd the
good-will of feveral medical friends of the patient to the
pneumatic praftice. The cafe, if I conceive it rightly,
was fimilar to thofe defcribed in Zoonomia, p. 26.

FLetter
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: #ﬂﬂfﬁam M=g. BARR.
Birmingham, 14th Mar-:'&,' 1795.
DEAR Sig, )

~ Having a very high opinion of the effefls to be ex-
peéted from the praétice which you have fo benevo-
lently promoted ; and wifhing to encourage farther
experiments upon a fubjett {o interefting to humanity,
I take the liberty to communicate to you fome cbfer-
vations which I have made on the effe€ts of different
fallitious airs in the cure of {crophula.

About four months ago, a gentleman of this neigh-
bourhood applied to me for advice in the management
-of a fcrophulous ulcer of confliderable extent. He had
tried various remedies, but had derived no lafting ad-
vantage from any of them.  When I firft vifited him
he was worn down by a long courfe of night watching.
The deep-feated pain of the arm was {o conftant and
fevere, that it had in a great meafure deprived him of
fieep. His countenance was pale and fickly ; his limbs
were continually affliéted with aching pains ; every
exertion, even the moft gentle, feemed beyond the
meaflure of his ftrength, for his body had loft much of
its aftive power, and his mind much of its wonted
energy, The dilcharge from the ulcer was copious,
thin, bloody and corrofive; and befides, the whole fur-
face of the fore was To exceedingly irritable that the
mildeft dreffings, applied in the gentleft manner, pro-
duced very feyere and lafting pain. - During the firit
fix weeks of my attendance he regularly took as much
Paryvian bark in {ubftance as his ftomach and bowels

could
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could Hear: and the ulcer was dreffed with various
emollieent, fedative, and aftringent applications, but

without any permanent advantage. [then rtcummem?
ded a trial of oxysene air, which was readily comphei
with. He began by infpiring four ale quarts dliuted

mith fixteen of atmofpheric air twice a day, and gra-

dually increaled the quantity of oxygene to a cubic
foot and a half in the day; by purfuing this plan fur
about a month, his health was wonderfully improved,”

but the ulcer fhewed no difpofition to heal.. The deep

feated pain was now entirely removed, butin the fpacq
of a few days more, he complained of a burmng {enfa-
tionoverthe whole furfaceof the fore, (imilar tothe pain,
f
fant fenfation firft conmenced after mi'pzrmg the whole_
quantity of oxygene in the pace of two hours, Wth_Il]
before had been taken in equally divided portions
morning and evening. . We ftill purfued our plan,
thinking that this new pain might be owing to fome
accidental circumftance, and that it would foon pafs
away. But it every day continued to increafe, and the
ulcer began to fpread wider and wider.  The edges:

became thick and were turned outwards, and the dif-:
charge became more thin and acrid.

In this fituation, a Jocal application feemed proper.

I wifhed to have applied hydrocarbonate externally to
the ulcer, but this from fome circumftances of the cafe
was not pra&mablr. I then thought to moderate the
flimulus of the oxygene by a mixture of hy dmcarbﬂ-_
nate, which Mr. Watt told me would occafion” no
chemical change in the two airs, Accordmbl}r a mu:-
ture of three parts of oxygene, and one of- l'l}'dmcarbm
nate was prefcribed.  Four quarts of this mixed air
were
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were added tg about fixteen of atmofpheric, and this.
quantity infpired morning and evening. In lefs than
a week the burning fenfation was much diminifhed, and
the ulcer put on a more healing appearance. The,
mixed air was then increaled to five quarts, and ufﬂl-
as before, which produced an increale of all the pleafant
fymptoms. After a few days trial of this proportion of
the mixed air fix quarts were preferibed. This is the:
quantity new 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 healihg rapidly. There
is neither fuperficial nor deep feated pain remaining,
and the motion of the joint, and the aftion of the con-
tiguous mufcles are free and ealy.

I am, dﬂar Sir, &e. &ec.
: - JOHN EﬁRR

P.S. The event I wall taLe care to ccmmnmcafe,-'-
not doubting but you will find an opportunity of laying’
it before the public at no great diflance of time.

Extrads of Leiters from Dr. CARMIGHAEL, |
S1r,

1 take the liberty of fending you the following lines,,
wherein I fhall briefly flate the effeéts produced by
oxygene upon a perfon affefted with amaurofis. My,
patient I, B. aged 45, began 15 months {ince gradually.
to lofe his fight, fo that about 5 weeks ago he could:

{carcely
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fearcely diftinguifh a bright fire, or even the glare vf
the noon day fun. Theright fideof Lis face, and half
of his tongue, are aflcéted with numbnefs, coldnefs,
‘and lofs of feeling. No other camplaint, P. 84. la
this ftate he began on the firlt of Dececember, 1794,
to breathe a mixture of 1 pant of oxygene gbtained by
heat from mang mefe, and nine parts of atmofphericair,
for aboutthe [pace of five minutes.—~gd ot December;
Has pafted rather a reftlels night, and complains much
of theat and itching of his neck and fhoulders. <P, go.
Breathed a mixture of 1 to 7. — gd. A wvery reftlefy
night, . Complains much of pain in his temples and
forchead.—P ¢8. I direéted 8 ounces of blood to be
taken from his arm, and afterwards to breathé as yels
terday.—4th,  The blood drawn was remarkably dark
in appearance, and after fome time contraéted a thin
fuperficial florid cruft.—P. 88. Palled a very reftlefs
evening and night. Head-ache not quite o fevere.
Breathed a mixture of 1 part ox. to 4 atm.—~yth. Very
{evere head-ache, with temporary lofs of the ufe of his
lower extremities. — P. 100. T. white. I direfted
the venafeétion to be repeated to 12 ounces. This day
I was afraid to give him any of the modified air. —8tix
Has pafled a better night, but feels himfelf low and
feeble.— P. 92. Blood dark ; but fooner than for-
merly affumed a florid cruft, Inhales as before.~—10/
Has paffed two reftlefs nights, head-ache fevere, but to
ufe his own expreflion, he feels himfelf * light(omer,
Breathed equal parts.—12th. Both nights he his had
very levere head ache : and on the 11th was for fome,
little time deprived of the power of motion. Numb--
nefs and coldnefls of his cheek and tongue continued.|
The 1rritability of the pupils is ot at all increnfed.:
Here
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Here T thought fit to give up the ufe of the oxygene,
as by a‘contiuuance of it, I muft'confefs 1 had fears of
inducing a more [erious difeafe than that I was endea-
-irimring to remove or alleviate.—14th December. As
1 did not think it prudent to perfift longer with the ox.
1 determined to make trial of the hydro-carbonate.
Y. direfted for'him a mixture containing 1 quart of
that {pecies of faftitious air, and 1g of atmofpheric
air, ‘which he inhaled in about ten minutes, refling at
intervals,. The farﬁe‘quamit}r' was repeated for four
fucceffive mornings, but no advantage attending this
mode, and the vemgc:- occafioned by it bcmg trﬂuble-
fome, I did not wifh to continue the,ufe of it for a
longer time.  From its difcontinuance till the evening
. of the 27th December, he continued much in his ufual
way, when he was attacked with apoplexy, from whu:h-
however he gmdual]:.r recovered.
v Another cafe of Gutta Serena has afforded me an
opportunity of trying the virtues of . oxygene. This
patient, about forty years of age, and of a'very irritable
habit, has been gradually lofing her fight for two years:
paft; that of one eye is nearly gone, that.of the other
very indiftinét. The nerve of the right eye has almoft
entirely loft its irritability, but the pupil of the left
flill contrats pretty readily on the, approach of light,
On infpeélion the {lighteft degree of cloudinefs to-
wards the external canthus of the lett eye may be per-
seived : ‘and fhe defcribes objeéts as feen by the edge
of a wall, or.of any other interpofing medium. Every
other day, - objetts appear to her tinged with a yellow
hue, and on the intermediate ones of a dark purple.
She has the fame fenfe of colours ‘in the dark and
‘ when
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when the palpebre are fhut : tholc, appearances have
fucceeded each other at the interval of 24 hours, with
the utmodit fﬂgu'iarity for fome months paft. At times
{he is [ubjett to a total lofs of fight, which, however,
continues but for a few minutes, and feldom longer
than an hour at a time. lis return is in general accom-
i:atzied by a confiderable difcharge of flatus from the
ftomach, to which fhe isat all times fubje€t. She has
tried many remedies, but her fight, fhe fays, has been
getting gradually more imPerfe&.

14th January 1795, 1 direfted her to inhale a mix-
ture, containing 6 quarts of ox. procured from Exeter
manganefe by heat only, and about 18 of common air,
which fhe did in the fpace of 5 or 6 minutes; and re-
peated it daily till the 22d. 22, No perceptible
change. It was fuggefted that it might be better to
divide the dofe, and repeat it twice a day, which was
accordingly done. I direted her to take g quarts ot
ox. diluted with 18 of atmofpheric air, forenoons and
evenings. As fhe was rather coftive, fhe took occa-

fionally of the Edinburgh ftomachic pill.—ed Feb.
No advantage attending this method, the dofe was in-
creafed to 6 quarts of ox. diluted as above, mornings
and evenings. On the morning of the fixth fhe awoke
completely blind, and continned (o with the exception
of a lew momentary intervals during the day: fhe
however palled a good night, and on the morning of
the 7th found her fight much in the fame ftate as it had
been on the evening of the sth. She was a good deal
alarmed at the deprivation of fight for fo long a pe-
riod ; and as the had not derived any advantage from
the ufe of the modified air, I defired her to difcontinue
it.  Her vifion became gradually more imperfeét, her

F pulfe
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pu'l'fe, &uﬁnﬁ the time fhe inhaled the modified air, it
my nptmun rather acquired tenfion, and the :rntablhty
‘of h!:r f}rﬁem was fiot quuc fo apparent.

e :

2l 153 P. At 173.— Complains of univerfal languor
-and debility, palpitation and difficulty of breathing on
ithe {lighteft exertion, efpecially in going up ftairs;
fhe is much emaciated, and her fkin is univerfally pale ;
her feet and ancles for fome months paft have become

-eedematoustoward evening, but more-particularly af-
ter uling exercife; fhe complains of pain 6f her f14-
“mach, and of freq'uent'{:'uilgh, dttended at times with
-pain of her fide. B.regular; app. impaired ; pulfe
112. She has never menftruated, nor'had any of the

fymptoms ufually preceding that evacuation. Shiefirft

began to complain about 2% years ago; fince which

time fhe has taken different medicines, but without

advantage.—Ieb. 14, 1795, I direéted her to inhale

“‘daily a mixture of oxygene and atmofpheric air, in the
~‘proportions of g ‘to 17.—18. Modified air produced
no evident effeét. I direfted her 6 quarts of oxygene

diluted with 14 of common air.—e3d. Since the pro-

'poflmn of oxygene was augmented, her mghts have
béen réftlels, ‘and fhe has complained of general heat
Cuugh'mtire frequent ; p. 125 —=26th. Her evenmgs

‘and ‘nights are ftill reftlefs ; cnugh increaled ; pain of
her 'ftomach not abated ; p. from 120 to 125. 1 dj-
refted her to ule the mudtﬁed air in the proportions at
firlt preferibed.—March 1. Sleeps bettér, and in ‘the
‘evenings fhe thifiks that'fhe is lefs hot. Cnhgh lefs
fiéequent, pain of her ftomach not abated ; p. 110.—

6th. Pain of herftomach lefs troublefome, appetite

mended ;
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mended ; thinks that her {pirits are higher than ufual ;

and that fhe feels lefs fatigue and dylpncea on motion,

p. 100.—The appearance of her counténance is evi-
dently more healthy ; cough much lefs frequent;

dyfpncéa and palpitation on motion much reheved
p- 98. fleeps well ; cedema of her feet and ancles fel~

dom returns in the evenings, excepting after more than,
ufual fatigue.~15th. Continues to: recover.in ever;_;‘.
refpeét ; cough mearly gone; no return of pain of
her ftomach for fome days ; complains {o little of dyfp-

neea and palpitation on motion, that fhe can walk a

mile and upwards without 'being particularly affetted

by‘either, and without much tatigue ; p. 8¢9. —20th.

Her general health much improved; the univerfal
palenels of ‘her {kin has given way to the natural ap-

pearance; and her cheeps, lips and nails have ac=
quired ra rofy tinge ; ;p. 81. She has not yet men-
ftruated, nor has fhe hitherto had any figns indicative:
of fuch a change; but as that difcharge depends upon

a certain tone of the arterial {yftem in gcﬁcral, I have

little douht but that it will be eftablifhed with the

complete reftoration of her health ; which defirable

event there 1s every reafon to bcheve 18 at no great,

diftance,

I am, .'«Be::.' Ecc l
JOHN CﬂRMICHAEL;

28th. Has uniformly mended in appearance, ﬂrength
and in refpeft to her own teelings.—J. C.

Birmingham, March, 1795.

F 2 Extralt
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'f.i:fﬁz'«.‘}‘_ of a Letter from DR. PEARSON.

DEear Sirg,

. In my little publication, I can fcarcely call any thing
my own, but the obfervations on the vapour of ather,
of the probable ule of which in phthifical cales, your
confiderations on faélitious airs firft gave me the idea.
As the number of confumptive perfons in this large
thanufaéturing town is deplorably great, I have had
frequent opportunities of trying the inhalation of wther
in fuch cafes; and I have the fatisfattion to fay that
I have found it very beneficial. It abates the heétic
heat, relieves and olten removesthe dyfpncea, and pro-
motes and improves the expeétoration. It feems to
have fuch an effeft as a mixture of inflammable and
fixed air (duly diluted with common air) would have ;
and ‘where the faétitious airs cannotbe had, it may be
ufed in their ftead with great advantage.

My trials v.n‘.h inflammable air upon cnn['umptwe
pancnt& at the hﬂfpna] here, have, as yet, been too
few and thofe too much interrupted, to admit of anj,r
cﬁrtam mnclt}ﬁnn ; but I have lately had a proof of
the falutar}r nperatmn of oxygené air in the cafe of a
chlorotic girl, Mary Rider, 22 years of age, who has
had her menfes fupprefled for the laft 12 months.
After fhe had taken for many weeks the ulual emme-
nagogue medicines without' experiencing the {malleft
benefit, I ordered her, at the end of December, oxy-
gene air, of E.vhiph {he took a large dofe, immadiately.
after it was expelled from oxygene, and before it had
time to make any depofit.  Her pulfe, which befere
was very languid, was confiderably raifed by it; and
fhe fiud fhe felt a warmth in her cheft, which con-

¢ tinued
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tinded throughout ‘the day, accompanied with head- .
ach and an uneafy fenfation‘at the {lomach. At the
ed application, about a fortnight afterwards, fhe in-
haled a fmaller dofe (viz. two quarts) largely diluted
with common air. (This oxygene air muit have been
purer than that which fhe had breathed before, as it had ;
ftood by a long time in the air-holder, in which fome
water was purpofely left to abforb the' fixed air, from
which I have realon to think that it was not thoroughly
freed during its paffage through the refrigeratory.) At~
this and the fubfequent repetitions of the application,
the firokes of the artery in the wrift were ftronger and -
fuller than before the infpiration. On account of pain
in the fide, head-ach, and uneafinefs at the flomach,
of which fhe complained the next day, the application
. was {ulpended, and was not again repeated till the 22d .
of January, when fhe breathed only a quart of oxygene,
In the interval no other medicine was given but
Rochelle falts, to keep the belly open, and take off the
fullnefs and quicknefs of the pulfe. — 23d. A quart
more. — 24th. The fame quantity, Mr. Taylor, the
apothecary to the hofpital, fuperintended the laft men-
tioned applications,, as 1 was prevented from being
prefent myfelf, When I faw the patient the day after
the laft inhalation, I found her pulfe, appetite, {pirits,
and countenance much improved. An accident hav-
ing befallen the apparatus, and the ftock in the air-
holder being exhaufted, we were obliged to difcontinue
the application. The girl was difcharged on the gift
of January, much better as to her general health, and
particularly with more colour and more animation in
her countenance; but in refpeét to the menftrual eva-
cuation, the fame as before. When fhe left the hof-
pial, fhe had direétions to come again after five or fix

I 9 weeks ;
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weeks ; when, if the fuppreffion of the menfes fhould
fiill continue, T intend 1o repeat the pnenmatic appli-
cation, —— I have likewile given oxygene air to ano-
ther patient afflited with epileply joined with ame-
norrhaa ; but as I have not, in this cafe, repecated the
application fufficiently, I do not yet think myfelt war-
ranted to [peak of its effefls.
I am, dear Sir, with great regard, your's,
- RICHARD PEARSON.,

Birmingham, Feb. 2, 1795.

P.S. From what I have {een of the effefi: of oxygene,
I think it fhould at firft be applied 1n more diluted
dofés than thofe in which you feem to have given it.
In my little pamphlet I have faid (p. 4) that * at the
firlt time of ufing it, it fhould be mixed with 8 or 10
times its bulk of atmofpheric ;” but I think it will in
moft cales be prudent to dilute it with as much as 12
or 15 times its quantity of common air,

-l m—fr
Extradl of a Letter from DR. THORNTON.

A gentleman, Mr. T d, was recommended to
me by Mr. Baker; he had been afflifted with afthma
for the laft 13 years. Having lofs of appetite, great
mufcular weaknefs, cold extremities, and a languid
pulle, I direted him to inhale a fuper-oxygenated air.
After fix weeks trial of the efficacy of this new means,
accompanied with medmmeq his afthma was not
diminithed, which furprifed me, as I had in this. way

relieved and Cil el aweralkalthmas this winter and the
preceding, but on the contrary it feemed fomewhat
increafed, This gentleman was now feized with a
violent cold ; fearing the recent oxygenation might in.
creafe the inflammatory fymptoms, 1 direéled him to

mnhale
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inhale hydrogen gas, diluted with atmofpheric air. The
heat and forenefs at his brealt were immediately taken
off. He repea'tefl this, and he is himfelf fully perfuaded,
from the knowledse he has of his own conflitution
and the lafting effefis of a cold with him, that the hy-
drogene gas prevented, or rather cured this catarrhal
attack ; upon a more particular inquiry, I found he
was in the habit of relieving his afthmatic fits by going
to the play, which {ucceeded if he went into the upper
gallery, but not if he fat in the pit, and that a fharp
eafterly wind was fure to bring on a paroxylm, if he
walked in the face of it ; and that he was never fo
well as in crowded rooms, and in foggy damp air.

'__thn Mr. T——d inhaled an oxygenated atmo-
fphere alone, he was accuftomed, though the oxygene
was very confiderably diluted, to awake early with
difficulty of breathing, a long fit of coughing, the'
breath hot, and the 'tu:iguﬁ: parched. When he began
to inhale the hydrogene air, he fell afleep fooner than
before, flept compofedly, ‘and had none of the above
fy_mptnm_s. Since the catarrh was cut fhort b'}r the
hydrogene, 1 have ventured to give him a little oxy-
gene by day, with hydrogene at night. He is going
on well ; falls afleep foon after taking the hydrogene,
and is quite exempt from the above.mentioned dif-
agreeable complaints.

I cannot help adding, that I had lately an opportunity
ﬂfﬂbfewing a fall, which feems to favour your idea of
mufcular motion, as dependent upon ux'}rgene. An
afthmatic patient after going up ftairs was always obliged
to remain quiet in her chair near ten minutes, belore
fhe could enter into converfation. The progrefs of
her recoyery not being fo f] peedy as the could wifh, the
' fancied
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fancied the vital air in a ftate of dilution did her no
fervice-— After inhaling the quantity I judged prudent,
I have begged her to go down ftairs, and walk uvp as
quick as ufual, or rather more fo, which fhe obligingly
did, and was then able to converle the moment fhe
entered the room.
: Ever your’s,

R. 1. THORNTON.
DI

The Rev. Mr. F , at Briftol Hotwells, much
troubled with dyfpncea, and mucous expeétoration,’

ufed to affure me, that after inhaling diluted oxygene
air, he could walk up the-ﬁeep hill to Clifton, witb
much greater eafe than at other times. He made the
experiment innumerable times, This air, however,
rendered him no permanent beneﬁl his diforder de«
pnndmg upon mal- confirmation.

‘We may admit thefe faéls, as they feem clearly afcer-
tained, and fupported by many analogies. But would
not a:thrr or other drugs have done the fame ?  And
was the effect procured by the _[pecy?c power of oxy-
gene? A gﬂnd reafoner ought not to admit fuch power
till there fhall have been made a number of compara-
tive experiments, of which no man has perhaps con-
ceived the idea. It is, for inftance, poffible, for any
thing we know to the contrary, that certain fubftances
introduced into the ftomach fhall prevent an animal
from drowning fo foon as its unprepared fellow, without
gcommunicating oxvgene to the fyflem, and thus, to a
certain degree, rendering refpiration fuperfluous. In
this cale it would be doubtful whether oxygene aéts

on
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on the fame principle as the bodies, producing an
effett fo far equivalent, or on 2 principle peculiar to
itfelf. When we are acquainted with the refult of
thefe more extenfive relearches, we {hall not be in fo
much danger as at prefent of being feduced by narrow

views into wrong conclufions.

In November, 1794. Mr. James Tobin, of Briftol,
informed me he had heard of inftances of amaurofis,
in which bgnefit had been derived from inhaling oxy-
gene air. From my own experience I could not give
him any encouragement, except as to the probable
fafety of the rial ; but 2s he had loft the fight of one
eye entirely by this difeale, and had that of the other
exceedingly impaired, he determined upon the expe-
riment. He ventured upon the quantities‘fpeciﬁed
in the following note, with which he favoured me trom
memorandums made at the time. Not the fmalleﬁ‘
difference for the better or the worle was experienced
at the time or fince as to his vifion, ' |

¢ Mr. James Tobin for fourteen days in December,
1794, took of atmofpheric mixed with equal parts of
oxygene air, from five to fix of Mr. Watt’s fmallef
cylinders daily ; having difcontinued it for a fort:

pight, he began again taking of the fame propor-
tions five cylinders for nineteen days : — four mi-
nutes are more than fufficient [or the breathing of
one cylinder i. e. % of a cubic foot} of this air. Mr,
j T. has occafionally breathed the pure nx}fgcnt‘;
without any inconvemience, nor could he ablolutely
alcertain any effet from the mixed air, though he
{fometimes thought he derived from it the power of
reflifting cold. The proportion of oxygene is fa

e great
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great in this mixture as to add brilliancy to the flame
of a candle after it has pafled through the lungs.”

—March 23, 1795-

I have received general inftormation concerning
féveral‘other patients to whom oxygene has been ad-
miniftered. Complete reports will, I hope, be pub-
lifhed in due time. In fome of thofe patients fcro.
phulous tumours have difappeared during this treat-
ment. In one a combination, which I had recom-
mended feveral months ago in fuch cafes of cancer as
fhould refift the external apphcatu}n of carbonic acid
or other unrefpirable airs, has been employed with
great advantage, and will probably effeft a complete
cure. Carbonic acid air havmg been applied for three
months to a cancerous ulcer of the breaft w1thnur.
mendmg its {tate, it was conceived that the 1nhalat_m_n
of oxygene air, together with the continuance of the
external application of the c. acid, might produce an
effeét to which the latter alone was not equal. In fef'sl
than a fortnight after this alteration in the treatment,
good pus was difcharged, healthy granulations ap-
peared, and the ulcer was much diminifhed. There
has fince been a gradual progrefs toward recovery,
and the cancer, I am well informed, *is all but
healed.”

XVIIL—Cafes
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KVIL — Cafes in which different wnrefpirable airs

were adminiffered.

Letter from DrR. FERRIAR.

Manchefler, Fan, 23, 1795.

SIR, -

It would afford me fincere pleafureif I could furnifh
you with any decifive proofs of the eflicacy of Pneu-
matic Medicines ; but my trials of them have not yet
been numerous, and my patients have not been fo regu~
lar and perfevering as I could have withed. I began
to ufe hydrogene about two months ago, with an
elderly man, who had every fympiom of confirmed
phthifis, and whofe complaints had been ufhered in by
hamoptoe, His pulfe was 120, and very quick ; on
that day when he firft breathed the mixture, there was
5 of hydrogene. He remarked that he did not cough
during the reft of that day ; and the next morning hiy
pulfe was only from 6o to 70. By adminiftering a
dofe of the air morning and evening, and ingreafing
the proportion ot hydrogene to §, he obtained feveral
ealy nights, tho’ the weather was frofty, and a thick
fug prevailed for feveral days. Thefe favourable
appearances are now over ; for the air no longer gives
him reliet, owing, 1 apprehend, to the period of the
difeale, When the hydrogene loft its efficacy, I gave
him the dydro-carbonate, and afterwards oF7Eels,
without benefit,

The next cafe in which I ufed hydragene was that
of a lady who had been haraffed with a {palmodic
althma upwards of 11 years. During the laft two
years and half, fhe had feldem been free from a pa-
roxyfm above four days together, After breathing the

mixture
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torates with more eafe, p. 108; breathing fefs difficult,
—6. Pain of fide and dy(pncea gone, cough not {o fre:
quent, feetor of the matter expelorated not fo offen-
five, -diarrhaea’ lefs frequent ; perfpiration much lefs
profufe, . p. 104 ; {leep has been uniformly good fince
‘he began the ule of the modified air. Vertigo pro-
duced flill confiderable, and after having once gone
completely off, continues to return at intervals during
the day.——13. ‘Al his fymptoms better except in point
of ftrength, which {eems gradually to decay. His
‘mother requefled me to intorm her whether or not it .
was my opinion that her fon could recover; I replied
that I had little 'ex.peElat-ipn of fo favourable an event,
‘but that his iite might be prolenged and rendered more
«comfortable by the ule of the modified air, From this
time, however, for five days, I faw no more of him.—
18. He returned to-day, and earneftly entreated me to
{uffer him to inhale the modified air as formerly. All
the {ymptoms were greatly aggravated, the feetor of
" his breath was intolerable, and his diarrheea had re-
turned with increafed violence, p. 120; he breathed
the fame mixture as at firlt prefcribed for him.—
59. Hydro-carbonate occafioned confiderable vértigo,
has pafled the night comfortably, and feems much re-
frefhed by his fleep, cough lels urgent, p. 108.—
24. Cough lefs frequent, dyfpncea lefs urgent, feetor
of his breath lefs offenfive, fleeps well, body regular,
p. 104. Notwithftanding the reliet of his fymptoms,
his ftrength is evidently declining.—go. ‘Continues
the fame.— Jan. 12,1795. Since the laft report, owing
to the feverity of the weather, bhe was prevented
from attending. 1 am this day informed that his
diarrheea returned with great violence and carried htm
off on the roth inftant.

S. C.
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S.C. =t. g2, was about nine months fince, in Cotb
fequence of expolure to cold and wet, feized' with
a cough and pain at his breaft, “which fymptoms were
foon after attended with confiderable 'expeftoration.
1 firft faw him towards the end of July.  His cough
was then fevere and attended ‘with copious expefto-
ration ot a whitith ropy fluid, e complained of flying
pains of his thorax, delpncea ‘on ‘any flight exercife,
reftlefs nights, ‘and ftrength much impaired, p. 100.
He was at 'that ‘time engaged in bufinefs, but ‘as his
ftrength was but ill-adapted to the attendance required,
and his mind feemed little at eafle, I recomimended to
him to leave fuch fcenes for the prefent, and if he
conveniently could, to retire for a few months intothe
country. With this-advice he readily complied, and
I faw pno more of him until the ‘middle of O&ober,
His mended appearance befpoke the benefit he had
derived, he had had no pain in ‘his breaft for fome
weeks, and could ufe confiderable exercife without
any return of dyfpneea, his appetite was much better,
and he in general flept pretty well, his cough and ex-
peétoration continued in a lefs 'degree. But this
glimpfe of hope was only of fhort continuance, he
‘gradually loft the ground he had acquired, to his for-
mer fymptoms new ones were added, fo that at the end
of November, when I again faw him, it was but too
cevident that he could not much longer ftruggle with fo
fﬂrrf'jidai_nlc a difeafe, — Dec. 4. Cough very fevere,
xcopious expeétoration of a ropy whitifh phlegm, cl'}ri'p-
neea urgent on the flighteft excrtion, nights very reft-
lels notwithftanding he'is in the habit of taking a grain
Eﬂld h‘alf of extralt of opium at bed time, profufe per-
fpirations, p. 110, body regular, appetite and ftrength
much impaired. I direfted him to inhale a mixture

c;mtaining
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tontaining one quart of hydro-carbonate and ninetéernt
of common-air, once a-day, and defired him to omit theé
opiate at bed-time.—j5. Confiderable giddinels pro-
duced by the hydro-caibonate, and he complains that
to-day he feels himlelf more languid than ufual. Slept
better than he has been accoftomed to do for fome
weceks paft.—10., Cough much abated, expeétorates
with more eafe, pain of his fide gone, dylpneea on
motion lels urgent, continues to enjoy very comfort-
able nights, perfpirations'much lefs profufe, p. go. —
15. Continues to find relief from the modified air. —
20, For the two laft days his cough has been rather
worle, and his nights reftlefs, p. 100, body coftive. 1
- direfted him to take a little rhubarb occafionally. —— -
25. Body regular, cough relieved, and he has {lept

better ;- for fome time paft no perfpirations, p. go. —

90. He is evidently more emaciated, his voice has
become more feeble, and his ftep is lefs firm. Cough

variable, expettoration rather more copious.— Jan. 4.

1795. Confiderably affeted by the feverity of the

weather, cough increafed and attended with a {enfe of
tightnefs in his breaft, and at times with pain under
his fternum.—27. I heard nothing of him for fome

days fubfequent to the laft report. Finding himfelf
getting worle, he was advifed to apply elfewhere, but
medicine was of no avail, and I am informed that he
funk under his complaints two days [ince. — Had 1t
been poflible for me to have fupplied this patient, and
him whofe cale is before d(:taxi]ed, with modified air at
their own houfes, during the unulually fevere weather,
might they have not recovered ?

J. T. =t. 40, has for two years paft been affeéled
during the winter and fpring months with cough and
expetoration,
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better.—Dec. 7. Cough evidently better, expeftoration
confiderably diminifhed, p. g5, body for fome days
paft regular, breathing fo much improved that he can
with eafe walk up flairs to his chamber and undrefs
himfelf, without return of dyfpneea, which he counld
not before accomplifh without the greateft difficulty,
fleeps better than he has done for months paft, perfpi-
rations entirely left him, appetite mended.—15. Con-
tinues to recover in every relpeét, has at times fome
return of tightnefs of his breaft, but which is uniformly
relieved or completely carried off by the hydre-carbo-
nate. - His conntenance is evidently altered for the
better, and he is of opinion that his firength returns.
Notwithftanding that the modificd air fiill continues to
produce confiderable vertigo, Iincrealed the quantity
to two quarts, diluted as before.—27. Cough ?E]’}fl
much relieved, expetorated matter reduced to one-
third of its former quantity, p. from 84 to go. He has
evidently acquired flefh, and he is of opinion that his
ftrength continues to improve.— Jan. 6, 1795. Cough
rather more trequent, and attended with fome degree
_of dyfpneea. On account of the feverity of the
weather, which evidently affefts him, I ordered him
not to flir from home. Atthis time he began te breathe
the modified air of the flrength direted above, twice
a-day.—16. Cough relieved, quantity of expeélorated
matter much the fame as reported on the 27th ult. in
other refpefts the fame.—Feb, t. 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 dyfpneea, expetto-
tated matter rather increaled, he does not however
emaciate.—12. Cough much abated, quantity of ex-
pettoration reduced to one fifth-of its former quantity,

his
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his ftrength is fo much recruited t}mt itis‘ with difﬁr.;ul..l
ty I can reftrain him from returning to his occupation.
In every refpeét he is much better.—March 1. Con-
tinues to gain firength, cough lefs frequent, anfl expec-
toration {lill diminifhing in quantity, appeme'gm:-fi,
fleeps well. As I could not prevail with him to remain
longer at home, I advifed him, before he returned to
his ufual occupation, to walk out a little daily.

It is much to be regretted that this patient would
not be perfuaded, or could not afford to devote him-
felf entirely to the care of his health. His return, how-
ever, to his ufual occupation, and conlequent expofure
to the feverities of fuch a feafon, form an @ra in his
cafe : and Dr. Carmichael has promifed me a continu-
ation of his hiftory. I fhall not fail to communicate |
the event to the public in the courfe of the prefent
year : cafes now in progrefs, befides thofe mentioned
in this pamplet, will enable me in a few months to add
a fmall Appendix.—This patient recovered perfeéily,
as may be feen in Dr. Carmichael’s curious account,

publifhed in the promifed appendix, viz. Conjfiderations,
Part LI, [T-:B.] 3.

In prefcribing the ufe of this fpecies of faftitious
air, fuppofing my patient to be 19 years of age or up-
wards, I begin by direfting 1 quart of hydro-carbonate
to be mixed with 19 ot atmofpheric air. In this pro-
portion it may be inhaled for fifteen or twenty feconds
together, without producing much uneafinefls of the
head or vertigo ; it is then prudent to defift until {fuch
time as any lecling occafioned by it goes off, which
will in general require from one to five minutes.
Vertigo univerfally accompanies the ufe of the hydro-
sarbonate, even in much fmaller dofes than thofe which

G 2 I have
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copious expeloration of a fimilar matter to that dif-
charged at firlt, remained ; and foon her tever affumed
a heétic form. She was in this fituation recommended
to come to England, but experienced no benefit ei-
ther from the fea-voyage or from the ufe of the Briftol
hot waters, which fhe drank during fome months. So
much of her cale I give from her own repoit. From
Briftol the came to Bath in the beginning of laft Ja-
nuary, when I firft faw her, eighteen months after the
commencement of her illnefs. The ftate of circums-
ftances then was, very confiderable and progre/five
emaciation, an almoft conflant heftic flulh on the
countenance, the pulfe always quick, with regular and
ftrong exacerbations of fever towards evening, which
again abated before morning, and were fucceeded by
profufe [weats; the cough was very frequent, and the
expettoration fo profufe as completely to wet many
handkerchiefs daily. She began now to inlpire me-
phitic air, pretty nearly in the fame manner as Colonel
Cathart had formerly done.  She not only repeated,
however, the inhalations from the machine oftener
and continued them longer each time than was done in
his cale, but even while fhe was not infpiring thrﬂﬁgh
the tube, the machine generally remained on a table
near her, emitting the fixed air which was continually
extricated from the mixture of calcareous earth and
vitriolic acid it contained, fo that I feldom entered her
apartment without perceiving mephitic fumes in a
greater or, lefs degree. The apartment being clofe
and of no great extent, I fometimes thought it prudent
to have a window opened for the purpofe of clearing
it of thefe fumes.  Particular circumflances rendered
it neceffary that I fhould inform the lady’s relations
without referve, what chance 1 faw of her recovery ;

and
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and in the beginuing of my attendance I did not he-
fitate to exprels my delpair of doing her any good, or
of ever feeing her better.  Such however was foon the
abatement of all her {ymptoms under the above treat-
ment ; fo entirely for fome weeks did the heétic fever
difappear; and fo evidently did fhe gain during the
fame period both fleth and firength, that not only her
relations acquired new and f{anguine hopes of her re-
covery, but I began ferioufly to flatter mylelf with a
difappointment of my prediétions, although 1 durft not
venture to avow it, The firft check given to this
amendment, which proceeded for four or five weeks,
was occafioned by an over exertion of her lately reco-
vered ftrength, during a fauguing walk, the latter part
of which was up a pretty fteep alcent. A return of
pain in the breaft and dyfpnecea, a tinge of blood in the
expettoration, together with an accelerated pulfe,
‘made me have recourfe to blood-letting, blifters ap-
plied to the cheft, &c. which greatly relieved thefe
fymptoms, but at the fame time reduced the general
firength. The inhalation of mephitic air was inter-
rupted during the period of this inflammatory attack,
trom an uncertainty how it might aét, rather than from
any obfervation of its difagreeing ; but it was repeated
as belore, after the fymptoms of inflammation had
abated, and again {feemed to produce the fame bene-
neficial effefls. A fecond relaple however occurred
fome weeks afterwards from a flight indifcretion, the
thrmving off part of her accuftomed garments. This
was removed much in the fame way as the former one,
and the mephitic air was again reflorted to with {imilar
fuccels. After each of thefe inflammatory attacks,
and after one or two others which happened {ubfe-
quently, there remained for fome time a confiderable

mcreale












: )
3 | = \ * | i
) " sl - r Bl 2l i b I i | N -
Ll : : ;s . i = Y ~ | -
- \ ¥




r Tt = [ :
1 T 11T | r i . ¥
Soll i 2 s § L L -
) : ! ¥
: i : r
5 _ ' [
& 2 o gkt 3T I - I
4 g - | -

. el O ¥ ! L=l

] | , L A L
i A L | N el
: r Y










( 103 )

cover. He however continued to complain, andina
few days it became evident, that matter was torming
in the right lobe of the lungs ; fome weeks thereafter
he fuddenly brought up a confiderable quantity ot ill-
degefted matter, mixed with much blood. I imme-
diately on this had him removed to my own houfe,
where, during two months, both food and medicine
were adminiftered to him with the greateft atiention,
During all that time, however, he continued to be af-
flicted with a moft inceflant congh, expeftorating con-
derable quantities of very ill digefted matter, always
much tinged with blood, a great degree of heétic fever,
and at laft profufe colliquative [weats, with great lofs
of firength, I was perfeétly fatisfied he muft foon die,
of which he himfelf was fo much convinced, that he
requefted I would fend him home, as his with was to
die in his own houfe. I then propoled he fhould try
the effefls of a fhort voyage at fea, to which he con-
fented ; he was accordingly fent in a chaile to our
neareft {hipping place, diftant about 20 miles, with di-
rettions to have him put on board of one of the {mall
vellels employed in the coafting trade of Jamaica. He
was accordingly put on board of a fingle decked veflel,
about {ixty tons burden, the only one at that time about
to fail from our port, and I heard no more of him for
fix weeks ; at the end of that time I received a letter
from the perfon who had the care of the wharf, inform.
ing me he was landed there in a dying condition, and
defiring 1 would fend a chaife for him ; which I ac-
cordingly did, with direétions to make very fhort ftages.
At the end ot four days he was brought to me, and fo
my aftonifhment appeared in good {pirits, and feemed
convinced he fhould recover. On examining I found
bis pulle good, the heélic fever having entirely left
him,
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a better julge ; the cale was fimply as above f{tated, on
the truth of which you may rely, every part having
pafled under my own daily obfervation; excepting du-
'rEng the time he was on board the veflel ; and ot the
truth of his account of that, I have not the fmalleft rea-

fon to dou bt.
I am; your’s, &c. &e:

To Dr. Ewart, JAMES CHISOLM.

Extrad of a letter from Dr. CARMICHAEL.

Birmingham, March, 1795.

L. B. =t. 45, was attacked about four months fince
with difficulty ot breathing, attended at times with pain
under the fternum; and commonly with a [enfe of
tightnels of the thorax, frequent cough, with copious
expeftoration of a tough whitifh fluid, p. g6, body re-
gular, appetite variable, He has feldom pafled four and
twenty hours without a material aggravation of all his
fymptoms. Was firflt attacked with this diforder fix
yearsago, and has regularly fuffered very feverely from
it every winter fince that period ; it has always left him
about the beginning of May, and he has kept free from
complaint during the fummer and autumn months;
He has tried many remedies, but never with more than
very tranfitory relief, :

February 14, 1795, I direfted him to inhale daily a
mixture of hvdrocarbonate and atmofpheric air, in the
proportion of 1 t6 19.—15. No fenfible effeéts trom
the ufe of the hydrocarbonate ; the firength of the mix-
ture was therefore increafed in the proportion of 2 to
18.—16. No vertigo, nor any other fenfible effe&t pro-

H duced
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duced by the ufe of the modified air. The proportion
fiill farther increafed to 4 to 18. — 17. Confiderable
vertigo produced by yefferday’s dofe, which retur-
ned at intérvals, attended by head-ache during the
day. Breathing much relieved, even during the aft
of inhaling the modified air, and has fince continued
tolerably eafy. Slept better laft night than he has been
accuftomed to do for [ome months, —22. Hydrocar-
bonate continues to produce confiderable giddinels,
breathing, except fome fhort intervals of flight return,
continues much eafier. Cough lefs frequent, expetio-
ration much diminifhed, Continues to enjoy com-
tortable fleep. — 27th, Had a confiderable return of
difficulty ot breathing on the atternoon of the 25th,
which, however, abated fo much before his ufual bed-
time, as not to prevent him from pafling the nighs
comfortably. Cough infrequent, and rarely attended
with expe€teration. Has for fome time paft had no
: pain under his fternum, and rarcly any fenfe of tight-
rels of his thorax, —March 4. He is in every refpet
fo much better; that he intends to return to his ufual

eccupation (making moulds in a caﬁ-:rnn toundry) on

the gth inftant. Modified air continues to produce

yertigo.—March g. He continued without any return
of his complaint, and returned to his employment as
he mtended : but after working for a few hours only,
he was obliged to defift, by a return of the fenfe of
tightnels on his thorax, and confiderable difficuliy of
breathing.—Breathing increafed in difficulty towards
evening, and flill continues, attended by frequent dry
cough.— 13. Continues to breathe with confiderable
difliculty, p. ro0; {leeplels nights; cough more fre-
' quent but now attended with confiderable expetto-

ration, — #7th, Difficulty of brtathmg continued until
yelterday ;
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yefterday ; has paffed a better night than ufual; and
this morning finds himfelf much better. —2o. Breath-
ing continues eafier ; cough much lefs frequent; and -
quantity of expe€toration diminifhed. Has {lept for
fome nights paft comfortably, p. 86. Modified air
continues to produce confiderable vertigo. —29. Con-
tinues uniformly to recover ; his cough 1s very trifling,
and he expetlorates better ; his ftrength is fo much
improved, that he can ufe confiderable exercife with-
out inconvenience.  Sleeps uniformly well.—He re-~
turns to work to-morrow, but for the prefent is to
work within doors. He is of ‘opinion that he is in
every refpett equal to the undertaking.

l|
I remain, Dear Sir, Your’s, &c. &c.

J. CARMICHAEL,
B e

XIX. Mr. WATT's hints on the operation of
different airs.
e Heathfield, Fune 1?.,. 1794,
Having never made the art of medicine my parti
cular ftudy, I fhould not have troubled you with my
crude ideas upon the ufe of pneumatic medicines, if
your approbation of what I mentioned to you, joined
to my earneft defire to aid your endeavors, with the
hope that poffibly fome idea might be ftarted, which
may f{ave other parents from the forrow that has un-
fortunately fallen to my lot, had not urged me to ftep
over the bounds of my profeffion.

It appears to me, that if it be allowed that poifons
can be carried into the fyftem of the lungs, remedies
H 2 may
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eflefts as an antifeptic. As the lungs, when doing
their duty, fhould feparate, and throw out fixed air, it
15 not probable they will abforb it, though it may have
fome efleft merely by excluding the oxygene of the
common air,—| It feems now certain thatthtlungs can
abforb fixed air in toto, and that it changes the flate of
the bleod. |—I think, however, it will be found to have
moft beneficial effe€ts in cafes of a putrefcent ten-
dency ; orif you do not like this theoretical phrafe,
where the breath and Expe&erated matter are feetid.
The fpecies I would recommend is that from fermen-
tation, and the means, keeping a veflel of fermenting
wort clofe by the patient, which will in general be
found grateful to him.* Fixed air, from vitriolic acid
and calcareous earths, may be occafionally much con-
taminated by other acids. The oil of wvitriol of com-
merce is generally impure, containing fulphureous

acid, with the nitrous and marine ; it fhould be rec-

tified for the purpofe of medicine,

If it be certain that butchers are exempt from
phthifis, putrid animal effluvia may be ufeful ; and if
the matter which conflitutes the {mell be not the ufe-
ful part, 3t may be corretted by powder of charcoal,
which does not otherwife hinder the progrefs of pu-
trefaftion. The fmell {feems to be owing to ammo-

niacal hepatic air.

The mixture of azotic and fixed air to be obtained
from burning charcoal (firlt ficed from bitumen by
heat) might be tried, but 1 {hould hope more from the
heavy inflammable air of charcoal.

The

# I know that Mr, W, {peaks here from attentive oblervation=--T. B.

T
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; -‘SFPL 2y 1?9&1 1
DEeEAR SIR, .

¥ou defire me to fend you a more particular ac-
count of my obfervations on the medical airs than
was contained in’ my former correfpondence on that
fubjeét. In my letter of June 17th, I mentioned that
it feemed to me that the heavy inflammable air, or car-
bonated hydrogene, being principally a folution of
charcoal in inflammable air, was more likely than any
other to correét any difeale artfing from fuper-oxyge-
nation of the blood, 1 could not, however, forelce
that its effeéts would be fo powerful in fome refpeéts as
they have proved. In the beginning of July, I made
fome of this air by the application ot water to red hot
charcoal in a clafe veflel. Its fmell was fomewhat
hepatick, from the new caft iron vellel 1t was made 1n,
and was alf{o contaminated, by a bad lintleed qil varnith
“in the refrigeratory, its tafte was that of fixed air,
though more fecble. 1 inhaled a little of it cautioufly,’
but had fcarce withdrawn the pipe from my mouth
before I became fo giddy, that1 could not ftand with-
out a fupport. 1 had allo confiderable naufea. A
healthy young man, who f{lood about 6 feerv from the
hydraulic bellows when 1 difcharged about a cubic
foot of this air, was effefted in the fame manner, as it
pafled by him towards an open door. . Another young
perfon, merely from fmelling to it as it iffued from the
bellows, fell upon the floor inlenfible, and wondered
where he was when he awaked.  None of us expe-
rienced any ﬁifagrﬂeahh: effeéts in conlequence of the
vertigo, &c. only in going to bed fix hours afterwards,
I felt fome fmall remains of the vertigo. Severat
other perfons have inhaled it fince ; and all were afs
{sfled in the fame manner, I have no doubt, from

what
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what I have obferved, that if inhaled in a pure flate,
this air would fpeedily bring on fainting and death ;
when given as medicine, it ought therefore to be much
diluted with common air, I thould think with 22 times
its bulk. Its effeéts upon difeafed lungs you are better
gualified to {peak to, and I truft you will give the ne-
ceffary cautions for the ufe of {o aftive a medicine, in
a more diftinét manner than [ am qualified to do,

About the {ame time, I made {ome inflammable
air by means of zinc; it contained a very confiderable
quantity of the flowers of that metal in a ftate of fuf-

penfiou, which had the appearance of grey fmoke, as,

itswas difcharged from the bellows, I breathed this air
g or 4 times without being fenfible u__f any unmediate
effeét ; nor could I have diﬁjhguiﬂied it in that manner
from common air, though when I blew it out of my
lungs agamnft a lighted paper match, it took fire.
Next morning I {pit ﬁp fome mucus very folid, and at
meft as elaftick as caoutchouc, and the fame in a
fmaller degree the fecond morning ; this I attributed
to the calx of zinc, which I apprehend it contains in a
ftate of folution, as well as of fufpenfion.

Of fixed air, I have little to fay. I have occafion-
ally breathed it in larger quantities than were agreeable,
and always experienced flying flitches in the mufcles
of my breaft in conlequence, but they foon left me
without any medictal help.

Confidering that no fpecies of artificial air is ob-
tained except water is obvioully prefent, or that there
1s realon to fufpeét it may be contained as an element,
or part of one of the {ubftances concerned, and that
Dr. Prieltley obtained fixed air from aerated barytes,

by pafling [team over it when in ared hot flate, though
it
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it would yield none by a mere dry heat; 1 concluded,
that if water or fteam were applied'to calcareous earths,
. when red hot, they would readily part with their fixed
air. I put 131b. of chalk broken into [mall pieces
into the pot ot my apparatus, and, when red hot, ad-
mitted fmall quantities of water, I obtained about 3
cubic feet of fixed air, extremely pungent to the {mell,
and greedily abforbed by water. - The laft portion was
fixed with fome inflammable air from the iron pot,
and the chalk was found to be mearly cauilic, but had
‘no way changed its form. | e

This air was free from any fmell fimilar to that of
aquafortis, which that produced by means of vitriolic
acid generally has, and perhaps was more pure.

In purfuance of the {ame idea, 1 concluded that nitre
might yield its dephlogifticated air lefs reluétantly, it
water were added when it was red hot. I put 4ounces
of nitre into an iron pot, and, by mere heat, obtained
about 400 cubic inches of air, which being wafhed in
its paflage thruugh the {piral refrigeratory, did not
tafte of {pirit of _n‘rlr-e, though it fmelled flightly of it. .
Fearing that on the addidon of water fome inflamma-
ble air might be produced, and there might be an ex-
plofion, Iremoved the refrigeratory and bellows, and
then admitted fome water. Air immediately iflued in
quantities from the condufting pipe of the pot; and’
this air was found, on the application of a match, to be
dephlogifticated ; but fome {pirit of nitre iffued at tlhie
fame time, and .probably fome azotic air. The pot
was confiderably corroded by the nitre, which had
found an iflue at fome defeftive places, that has hi-
therto prevented a more complete experument from

being
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being made. It would feem, from thefe appearances,

that my realoning was right, and that nitre may in this
way be made to yield all its air in a rhoderate heat.
It flill, however, remains a defideratum to find vefTels
which can retain in it a red heat for a fufficient time.

1 put 11 pound of the Mendip manganefe you were
fo kind as to fend me, into the iron pot, and, by dry
heat, obtained from it about 1 cubic foot of air ; the

firft and laft portions feemed, by the tafte, and by its
extinguifhirig flame, to be fixed air, about half a cubic

foot was dephlogifticated. When it had ceafed to
give air by the heat, I added water, and obtained a
confiderable quantity of fixed air, fimilar to that from
chalk, but in which a grey powder was fufpended in
confiderable quantities, which gave the appearance of
fmoke, as it is iffued from the bellows. A perfon who

breathed a little of this air undiluted, experinced a’

fhight vertigo and naufea. May not this proceed from
the powder fufpended in it ?

The purity of the dephlogifticated air, which you
obtained by means of vitriolic acid from the Exeter
:nanganefé, may not be wholly owing to its fuperior
purity, but to your mode of difengaging it; for I ap-
prehend concentrated vitriolic acid will difengage very
little fixed air, even from marble, as it foon covers it
with a coat of gyplum, which proteéts it from any
further aflion of the acid.  If, therefore, this air can
be freed {ufficiently from any taint of the acid, the
method you have followed feems by much ‘the beft
mode of obtaining it, and perhaps the cheapefl.

In refpeét of pure azotic air, I have tried no pro-

cefles, but the method I mentioned to you in June
| lafl,
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lalt, of obtaining a mixture of azotic and fixed air from
burning charcoal fucceeded perfettly,

1 made a chaffing difh'about 6 inches diameter, and
nine inches deep, into one fide of which, near its mid-
dle, there was inferted a pipe one inch diameter; to
this pipe was joined another about g feet long, paffing
through a trough filled with water, and conneéted with
the hydraulic bellows, the latter being flowly elevated,
were filled with the air which had paffed through the
burning charcoal in the chaffing difh, and this air, upon
being poured out of a cup over alighted candle, extin-
guifhed it immediately. Large inhalations were made
of it by fome ot my afliftants, without injury to them-
felves; but, upon me, it produced effeéts fimilar to
thofle of fixed air. Its ufles in medicine I cannot pre-
tend to prediét; but if azotic air 1s found ufeful, this
may be given in any cale, wherein fixed air will be
hurtful.

I remain, &c¢. §
To Dr. Beddoes.
b o] e 14

I have juft made an air, which, as it has great pow-
ers, may, for ought I know, have great virtues ; my
experience extends only to its bad qualities— Pyro-
Jarcate, 1 put 2 oz. of lean beef in the fire tube and
I‘{biained, by mere heat, 250 c. 1. of air, highly feetid,
like an extinguifhed tobacco pipe ; inflammable, with
a very blue flame ; little diminifhed by lime and water.
~Pyr-hydro-farcate, on adding water to the red hot -
charcoal of this beef, I obtained 600 c. i. of air, with
a feetor not fo bad as the other; burning with an
erange-coloured flame ; lofing not quite % in lime wa-

ter,
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ter. The fmell of the firft made me I‘:ck though T
did not infpire any purpofely, and not above one third
ef the quantity mentioned was let loofe in my labora- -
tory, and g doors and a chimney were open ; we were,
however obliged to leave the place for fome time,
The P. H. farcate {cemed to poflels the fame pro-
perty, but was more cautioufly treated. G. was giddy
all the afternoon. Pyro.Comate. Next day, 2 oz. of
woollen rags were put into the tube; they gave, by
mere lieat, 8co c. 1. of air ; feetid, though not {o offen-
five as the other; burming with a deep blue flame;
not tried with lime and water. — Pry-hydro-comate,
by addition‘of water to the red hot charcoal, gave above
31 cubic foot of air feetid, but more like vol. alkali in
fmell—burning with a yellow flame ; lofing 1-5th by
wathing with lime and water ; part was undoubiedly
alkaline air and abforbed by the water ; the water in
the refrigeratory was ftrongly impregnated with ftrtid '
vol, alkali, Though none of either of the airs was
infpired, that could be avoided, I hada flight, though
uncommon, naufea, attended with {ome elevation of
fpirits, all that evening, but no heat or thurft. In
fhort, it was very like the effeét of the fumes of to-
bacco on an unexperienced perfon : In bed I was refl-
lefs, though without pain or particular uneafinefls, L
could not fleep. Next day the naulea, and fome gid-.
dinefs, continued, or rather increafed, and a head-ache
come on.—The ufes of this air, if it has any, Ileave
you to find eut. I think I fhall have no more to do
with it, or with animal fubftances: One may difcover,
by accident, the air which caufes typhus, or fome

worle diforder, and fuffer for it.
JAMES WATT. .

Oélober 7, 1794. T
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flotid than ufual. In afew daysI was‘feizcd“with a
difficulty of breathing, great tightnels 1n By breaft,
and a fhort dry cough: I tried feveral remedies gene-
rally made ufe of, fuch as inhaling the vapour of water,
b]iiiers, opiates, &c. without relief. On refleéting that
laving ufed almoft cunftant exercile, for many days,
a much greater quantity of oxygene than ufual would
be taken into the lungs by the increaled ation ot in-
fpiration, (probably more than the increafed mufcular
cxertion required), and likewile that the barometer
- was very high,) and the air very cold at that time, both
which circumflances would occafion the prefence of a
greater quantity of oxygene in a given bulf of air; 1
mmagined that my {yftem was [uperoxygenated. 1 be-
gan with taking about half a drachm of kah {ulphu-
ratum diffolved in water every two hours,—likewife
diflolving the fame quantity in boiling water, and in-
haling the vapours from it by means of Mudge’s ma-
chine every hour, Betore twenty hours had elapfed,
Y iound the fenfe of tightne(s in the thorax confiderably
leflened, fome degree of expefloration came on, and
the cough was much relieved. 1In three days, by pur-
fuing this method, my countenance hecame confider-
ably paler, and I tound myfelf perfeétly free from any
complaint. Since that time I have prefcribed the kali
fulphuratum in feveral cafes of florid confumption,
and with confiderable relief; and in {fome other cafes
~where there were evident marks of fuperoxygenation.
In feveral of thefe cafes I have ordered a mixture of
the kali fulph. and powder of charcoal, thinking if the
charcoal could be conveyed into the blood, it might
a{ﬁ_ﬁ 1n diminifhing the quantity of Dx}?gcner h}r
uniting with it, and forming carbonic aid ; at any
rate, 1 thought that it might diminith the quantity of

1 oxygene
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In the month ot February, 1794, I was defired to
vifit Mr. L. of Knarefborough.—I found him ex,
tremely emaciated ; he had a fhort dry cough, with
very little expe&toration; and the little which he ex-
pe&uraﬁcd' was of the confiftence of cream cheele 3
he complained conftantly of a pain in the left fide.
His face, though paie, bad a circumfcribed fpot on
each cheek, of a fine florid colour; his tongue and
lips were likewile very florid; he had cold colligua-
tive {weats every night ; his pulle, though mall, was
Jharp, beating like a ftretched cord, and he had a con-
fiderable degree of fever with exacerbations twice a
day; his body was rather coftive; his hair came off
in great quantity on paffing a comb through it, and
his pails had in a great degree the curved appearance
deferibed by authors; in fhort, there was prelent
every {ymptom charafteriltic of phthifis. He had
been firft attacked with thefe complaints about nine
months before L faw him ; they came on with fymp-
toms of common catarrh. The expetoration was
very confiderable about fix weeks before 1 faw him,
mixed with ftreaks of blood, and mmarkah!}; feetid,
This difcharge had gradually leflened, and become
more confiftent, attended with an increafed difficulty
of breathing, and pain of his fide. I found ul;'m; in-
quiry that he was of & fer ﬁi}xl-ﬁﬁh:"famil}r ; and he
told me that he was the ona;ff rvivor of a large fami]}r;
,th-fﬁ_’.ﬁﬁf_he and ﬁfp’ters having .all died confumptive.
; Beful‘&"l aw him, moft of the remedics generally
" uled in fuch cales had been applied. Bliftering, bleed-
ing, myrrh, &c. had given him no relief, and his fymp-
toms {eemed aggravated by the bark and opium, which
laft, though given in dofes of from one to three grains,
' Ia ] produced

N
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produced not the leaft effe@ npon his troublefome
ebugh. 1 direfted him to take a drachm of kali iul-
pharatum, mixed with half a drachm of powdered
¢harcoal four times a day in tea, and belides to put
tea-fpoonful ot kali fulphuratum into Mudge’s in-
-haler, pour beiling water upon ir, and inhale the
. vapour for a quarter of an hour ata time twice a day.
When he had purfued thele methods for two days, his
breathing was fenfibly relieved, and his cough was
by no means fo troublefome; he expelorated more
freely, and what he expeétorated had more the appear-
ance of bland pus. Ina few days the expetloration
became much lefs confiderable and fluid; the heftic
fever was lefs marked ; the cough was much eafier ;
he f{lept tolerably at might; and the florid [pots on his
face had nearly difappeared. His pulle, though fiill
v20, was much more foft ; and though the perfpira-
tion was free in the night, the fweats were not cold
and partial as before ; his appetite was better, and his
bowels quite regular. Encouraged by thefe appear-
ances, I defired him te perfift. In about a fortnight
he found himfelf fo much fironger, as to be able to walk
about the room five minutes at a time, feveral times
a day. One day during my abfence, being told that
the weather was very fine, and the air very warm for
the feafon, he expreffed a great with to walk out, and
continued in the open air for near two hours.. In the
evening the cough and pain of the fide returned, and
were more troublefome than ever; he expettorated
with difficulty, and in very imall quantity ; the flufh~
ing of his face and f{weats returned. The powders
were again had recourfe to, but did not afford much
reliet, though the expeétoration became rather more
ealy. Blifters and opiates did not - caufe any allevia-

tion &
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gion; a diarrhcea came on, and after languifhing about
a week, he died. When 1 firft vifited him, he had
been given over by his apothecary, who had left him,
-declaring that he did not think he could live tli the
morning. 1 myfelf did not think he could furvive
above a day or two. -

Byron, of Knare{borough,

April, g4.~1 vifited
aged about 40, of a {trong habit of body, and in gene-
ral healthy. —After hard labour for fome days in cold
weather, he was feized with a difficulty of breathing, a
fhort dry cough with but lttle expettoration, a great
{fenfe ot heat,” and face uncommonly florid ; he was
very reftlefs and ﬂ&f:-t none ; his pulfe was g6, and
rather full, and be had fome pain in his right fide.
I direted about ten ounces of blood to be taken from
the arm, and the application of a blifter to the pained
{ide, but he was not in the lealt relieved by them ; the
blood drawnwas remarkably florid. In the evening I di-
feéted him to take a draught with 25 drops of landanum,
in hopes of relieving his cough, and procuring fome,
{leep, but it did not produce the defired effet, he hav-
ing a very reltlels night. Sufpeéting from appear-
ances that the fyﬂ.em was {uperoxygenated, I direfted
him to take a drachm of kali fulphuratum four times a
day in a little tea. He took it four times the firft day,
thought himfelf fomewhat relieved in the evening,
{lept better than he had done for feveral nights, his
cough was much eafier in the morning, be expettorated
a little more freely, and the pain in the fide was gone.
He perfifted in this. plan two days more, and then
found himfelf perfettly well. — An ingenious young
friend of mine, Mr. George Birbeck, who is now a
fudent at Edinburgh, was on a vifit with me at the
time, faw the patient along with me, and was furprifed

at
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The difeafed nofe, which was reduced by the appli-
cation of charcoal * continues perfeétly well ; and I
cannot help exprefling my fatisfattion at finding yefter-
day Dr, Ewart’s patient ALFORD (of whom fo much
has been faid in our periodical publications) kept com-
pletely eafy by carbonic acid air. Next to a radical
cure (which in many cafes may pcflibly be effetied)
it s furely the moft defireable of all things to have
the means of {topping the progrefs and keeping off the
pain of ulcerated cancers for months, and probably

ears.
T I am, &c.

. W. SANDFORD,
Worcefter, Fan, 19, 1296.

-'H#E‘T:E*H“
Letter from Mr. WILLTIAM SANDFORD,
Worcefler, Feb. 20, 1795.
DEAR Sir,

Among the variety of patients that apply for furgical
afliftance, thofe afflifted with putrid ulcers form a
prinéipal part ; the laws of moft hofpitals forbid their
admiflion as inppalignts; but compaflion frequently
fufpends the operation ot thefe laws; and it is a me-
lancholy truth, that the general poverty, inattcmiun._
and improper conduét of out-patients, often counteraét
the means direfted for their relief, .

I canpot flatter myfelf that fuccels will invariably .

attend the application ] am about to recommend for
putrid

* Sce Mr; Sindford’s Account of this interefting cafe, in Consinze
J rationg Fart 11L '
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putrids uleers and mortifications; but my own expe-
rience has proved it to be efficacious in fome of the
worft of thefe cafes, and 1 can add the refpeéiable tel-
timony of my colleagues, Mr. Jeffreys and Mr. Cole.
1 feel fatistaltion in communicating my obfervations
to you as they are fundamentally connetted with a
fyftem of medical praétice, from which you have
thewn by experiments, that great expeétation may be
juitly eutertained,

Accounts of the good effefis arifing from the exter.
nal application of charcoal in a ftate of combination,
or in that of fixed air, have been publithed by Mr.
Juftamond, Dr, Percival, Dr. Dobfon, and more re-
cently by the ingenious Dr. Ewart, of Bath., Various
periodical publications of modern date, have made the
efficacy of charcoal in {weetening putrid fubftances
fufficiently known.,  Dr. Johnftone of this city,
informs me, that he has found this fingular fub-
ftance mixed in the proportion ot two drachms with
two ounces of {yrup of rofes, to be very [peedily effi-
cacious in removying apthous, and putrid ulcerations
of the tongue and palate. 1 have been likewife in. -
formed of feveral cales in which charcoal has been
adminiftered with fuccefs as an internal medicine.

In private as well as public praétice, it has long been
¢uftomary to apply fermenting mixtures to fphacelated
or mortified parts, Mr. Raffe] and Mr. Jeffreys of
this city, whole extenfive praftice has afforded them
many opportunities of obferving its effeéls, affure me
(and particularly the former) that they have found no
application fo generally ufeful as yeaft in every [pe-
cies of mortificaiion, attended with an offenfive dife
¢harge, cxcept that which Mr, Pott has fo well de-

fcribed
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'Mix as much oatmeal and water as appear neceflary
to form a poultice large enough for the part affected.
The confiftence, after they are well boiled, thould be
rather thinner than the ftate in which poultices are
generally applied ; becaufe it is to receive a large
quantity of charcoal, which fhould be very finely pows
dered and fifted. The charcoal fhould be added, when
the poultice 1s nearly cool enough to be applied, in
fuch proportion as to give the whole a pretty firm con-
filtence, fince after 6 or 8 hours application 1t becomes
very liquid, particularly it the difcharge be confidera-
BEle. The poultice, when made, fhould be {pread
upon a foft linen cloth, much larger than the fpace
occupied by the poultice. It will perhaps be thought
unneceflary to 11fift upon equal f{preading, or upon
making the edges as thick as the centre; but this prc;
caution is too often negletted,

The poultice, after being properly fecured, muft be
fuffered to remain at leaft 12 hours; andunlefs the
dilcharge be great, it need not be removed in lefs than
24 ; anda frefh poultice fhould always be in complete
readinels befote the other is removed ;' the part thould
not be wiped more than necellary, and that the atmos

{phere might not affeét the ulcerated part, the poultice
fhould be applied’ as quickly as poffible,

When the edges are foftened and look healthy,
when the effluvia are correled, and good pus appears
on the [urface, the poultice may be laid afide.  Any
other application which the furgeon fhall think likely
to promote cicatrization, may be fubftituted in  its
flead. I have experienced nothing more generally
uleful than to drefs the edges with mild cerate, and
very plentifully to fprinkle over the face of the ulcer

a fine
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poled of bay-berries, &c. in which yeaft alfo formed
d principal part. The next morning I faw the patient
with Dr. John Johnftone; he informed me that he had
leard of charcoal having been applied externally to
mortified parts with great fuccefs ; and as he conceived
the prefent cafe was a favourable one for the trial of
its effefts, 1t was immediately applied in the form of
poultice, prepared in the manner before delcribed. —
(Though the leg looked better after the application of
the poultice with yeaft, yet the change after the char-
coal had been twice applied (which it was in the courfé
of 24 hours) was as favourable as it was rapid. By the
time the poultice bad been 7 or 8 times applied, a
compleat feparation of the difealed parts tuok place ;
bland pus was produced, and the edges of the found
parts appeared healthy and clear; as the application |
was continued, the leg in the courfe of a few days loft
its livid afpeét, and was warmer and more fenfible to
the touch.

Some of the f{loughs, particularly upon the upper
part of the limb, when digefled clearly off, expofed the
tibia ; the periofteum {loughed a little, but granulations
foon made their appearance, without any exfoliation
of the bone ; to this part of the leg therefore the poul-
tice was foon difcontinued, and mild drefﬁlugs fub-
ftituted in its place. The exterior tendons of the foot
‘were laid bar when that part floughed: but this, as
well as other parts of the limb, was foon clear, and
prefented a healthy and granulating furface ; but fo
large a portion of the true fkin having béen deftroyed
by ulceration, rendered the healing procefs long and
tedious, The patient, during the firft month, took the
Peruvian bark in as Jarge dofes as his flomach would

/ bear,
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of the furrounding parts. The charcoal cataplalm was
applied to the ulcer, and he took every third day a
folution of Epfom falts for the firft fortnight.

~ The ulcer, foon alter the firllt week, loft its offenfive
fmell, and the furface appeared clearer, but no granu-
lations fucceeded, nor were the callous edges at all
foftened. I then laid afide the poultice, and applied
mild digeftives, with the gentle preffure of a flannel
roller. Stull the uleer continued in a very ill-con-
ditioned ftate, and without the leaft fign of further
amendment. About this time having fome reafon to
fufpeft his condu&, and hearing from the nurfe of
fome fufpicious circumftances with regard to his linen,
upon being queftioned, he confefled, that he then la-
boured under an invetcrate venereal complaint. |

I then immediately altered my prefent mode of
treatment, gave him mercury by the mouth, and drefled
the ulcer with mercurial ointment, which foon pro-
duced an appearance for the better.

This cafe exhibited ftrong proof of the eflicacy of
the charcoal, in removing the feetor, and clearing °
the {urface of the ulcer—more could not /ere be ex-
pefted from it, for reafons too well known to be al-
Iedged.

. The man was now made an out-patient, and {oon after
after having fome money lctt him by a relation, he
purchafed his difcharge from the regiment, and I {faw
w0 more of him,

CASE 5.—As there are fome remarkable circum-
flances attending the caufe that required the applica-
tion of the charcoal poultice in this cale, 1 fhall take

the
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the liberty to trefpals a little upon Y““" “mﬁ in relats
ing them. | : 174 e

F. M. =t. 60, was brn'ught to the Infirmary O&t. 30,
with a fimple fraéture of the left leg, occafioned by
a bull treading upon it, he having unfortunately
fallen down whillt endeavouring to {ecure the animal
for flaughter; by which accident the fibula was
tranfverfely fratured immediately above its furmatlun
of the outer ankle. The accident happened ahu_l_lt
five miles trom Worcefter, and his friends, from an
over officioufnefs, which, though well meant, was il
direfted, bound a narrow lift garter fo very tight round
the traftured part, as to prefs in the ends of the bone,
and a&t like a tourmquet on the parts below ; he was
brought in this ftate to the infirmary 6 or 7 hours after
this misfortune had befallen him. The limb below
the bandage appeared perteftly livid, and above it,
]'ilgh?y inflamed and much fwelled. The bandagf:
(which had a Tittle excoriated the fkin) was '.Il'IlmEdl-.
atel:,r taken off ; a faturnine poultice was applied to the
leg, and a folution of Epfom falts was ordered to be
‘taken. This was at night ; I faw him next mdfnizjg,
and the hmb looked then very un’c'avourably : the
puultlcc was now laid aﬁde, and linen clmhs wet with
a mixture of fpirit minder and fp:nt of wine were kept
conflantly upon the part. The dav after, vefications
appeared near the frafture, with every other appear-
ance of gangrene having taken place; which in the"
courfe of a day or two tcrmmated in a large fphace-
lated ulcer immediately over the !'raEi'un-,-, which ‘ex-
tended about three or four inches in c;rcumference.

'ﬂ:fchargtng a putrid and highly offenfive ichor. At
“this time Dr, Camcrnn faw hzm wzth mc and the

K e cortex
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::_ﬂi'ttx-ﬁas"g:ivin him in the form of told infufian,
with a {mall quantity of the tinéture in each dofe; he
was alfo direfted to take half a pint of port wine made
into negus, in the courfe of 24 hours. His flomach
bearing the prefent mixture fo well, I then gave him
a mixture with extra€t of common oak bark, (quercus)
a preparation'that Dr. R. W, Darwin, fome years paft,
informed me had been applied externally with gnud
effeét to fcrophu'laus ulcers ; for which purpofe I
have often found it ﬁ:rwceahle ; and fince that time I
have very frequently given it mrfrﬁa!{y, in moft of thefe
cafes where the Peruvian bark feems indicated, '

- Dr. Lewis remarks, that * an extra&t made from
¢ oak baik, is faid by fome to be equal in virtue to
¢ that of the Peruvian bark.’—(See Lewis's Mat.
Ly M#ﬂ:ﬂ: P 4?4} | !

~ Ihave Exper:t;nced equally gnud effefts trom th:;
extral, (if joined with an aromatic) as from that of the
true Peruvian bark. Some of the phyﬂcmns of th!:E
infirmary have alfo lately preferibed it with very bene-
ficial effefts. With this parient it agn:e& remarl.abl}r
'well, improved his appet:te and [ uppm‘ted h’r" ﬁr:ength
which had ‘been grcat]y rcduced Thzs man’s cale
feemed tu prove, as clearly as any 1 have met with,
the i 1n5en1nus thﬁm‘}" advanced |J} the ]ate Mr., Hunter
L;hat the mnrtlﬁ-::atmn wh;ch 5. preceded b}r mﬂam-
:mauun is pmduced and accompanied with inereafe ot
aftion and ]ufs nf power. ?—( See Hzam‘fr on the B:’uaa’
‘ngfﬂamrga!:an Ecc,—‘:Hepce the pEEEfTT.}' of giving ;hle
'carte:r. or {'r:-me Fumlar tcmc, m as Iarge ::qu&s as the
“than i mereh fuﬁi cient to i{cep up the :rﬂ:ﬂar_y ac-

twn, and thercby prc:vr:nt 1ts excefs,
: But
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- But to return to the fituation of the limb=-the fame
day the bark was adminiftered intern.lly, the charcoal
cataplafm was applied to the mortified pasts, and daily
renewed at firft twice, and'latterly only once in the 24
hours, till the whole of the {lough, which was large
and deep, was entirely feparated and thrown off.
When this was effetted, the fibula was laid bare, and
the fraftured part expofed to view ; it was then of
courfe to be treated as a compound fraéture, and cured
by the fecond intention; the puulu;e was now dif-
continued ; the, edges of the ulceration dreﬁ'ed with
epulotic cﬂra,tc, and the centre with doffils of lint
dipped in a mixture compnfed of equal parts of mel.
rofar. tind. myrrh, and decodl. cortic. Peruy. Granu-
lations foon appeared ; a {hght exfoliation took place,
and the cure went on pﬂrfe&'ly.wcll. The man is now
able to walk about with the afliffance of a ftick, and
the motion of the foot (which I feared would have
been deﬂmyed by fuppuration) has been furtunate]y
preferved, and is recnvermg its aétion.

Cask 6.—J.H. ®t. 27, was admitted an in-paﬁent
November 15, 1794, having a large putrid ulcer of
the right leg, about the middle, and acrofs the tibia;
he had been afflitted with it for more than. two years,
and it had been in its prefent ill-conditioned ftate up=
wards of three months ; he had dreffed it with variety
of unguents of different kinds, and at this time 1t

had every appearance of approaching gangrene. The
charcoal poultice was immediately applied to the ulcer,

and he took the extraét of oak bark in the proportion
of 15 grains to an ounce and half of faline mixture ; to
each dofe of which 1} drachm of aromatic tinfture was
added every fix hours. This plan’he continued with lite
tle alteration for upwards of a month before the flough

K 2 was
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‘is completely feparated ; when this was throwr off,
the poultice was laid afide, and the ulcer treated as bex
fore mentioned. The ulcer, from the luxuriance of
its granulations, required the preflure of lead to alfft
m the cicatrization.

. CasE 7.~ (Mr Col'e s patmnt} —0, C.. xt, 20,
ivas admitted an in- pauent of the infirmary, fpr a come.
pound diflocation of the ankle, wh:ch had been in fq
bad a ftate for fome time prevmu*s to his admiflion,
th:lt it was judged neceflary to amputate the leg, wh:eh
was accnrdmeg removed at the ufual part below I‘.hﬂ
'knEE:_ The man underwent the -:Jperatmn very well.
The lips of the flump were hmught together by ﬂnpq :
of adhefive plaifter, to be hiealed (as is nuw genemll}r
praE‘uctd I beheve} }J}r the ﬁ'lﬂ mtentlnm s '

Four da}u after the a:}pera{mn the {tump and th;gh .
appearnd much {welled, though the bandages were by
no means tight. | 1 happened to be in the ward when
Mr. Cole removed the dreflings, and examined the
flump, the lips of which had receded, and expofed the
face of the flump, which we were furprized.to find in
an highly 6ffenfive and gangrenous flate; added to this
unpleafant appearance, the patient’s countenance was
pale and'- {unk ‘and ks ‘;pul[e quick and itrem*.rlﬂu?s., L

_ Mr Cn]f: xmmedxate]y -::-rclcrf:& hlm A, fahne mixture
wlth the cnrtex, a,nd port wine negus otcaﬁuna]ly . a
thick charcoal pnuluce was allo applied. to the face of
the ﬂump In lefs than 48 hours every unpleafant
appearan-::e was changed for the better, a good dlge{lmn
came on, and the cure was by thefe untavourable cir-
uumﬂances protratted for a fhort time. The patient
foon loft his fever ; xecovered his firength ; and the
fumpydid welly (o %z

.
- - %

-l-"‘
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_-In this cale, it was not.found necellary. to, continue,
the charcoal poultice for a longer time than three or,
four days.. . sgut <loml 3 |

Havmg mfnrmed Mr., Fie]d ‘who attends the mva-
Jids in the houfe of mduﬂry 1ate]}r eftablithed in thrs
city, of the good effefts of the charcoal apphcauuns, he
has in confequence applied it to feveral putrid ulcers
of the legs, &c.—in fubjefts from whofe age and ot:ljﬁr:
igﬁrmitics little hupe of reliet was to be expetted.. -

“He affires me it has never failed to eE'eE't a fpeec‘jr
and favourable change, by correéting the putrid dil-

charge, and, producing . healthy granulations, . w.tth 3
bland and well digefted pus,

Two qf thu: ::afu:s :.n Whlf.‘h he has apphed it I thmk
merit p,arucular attention, The one was a canceruus
ulcer of the fide (the breaft havmg been remﬂved
feveral years palt at the infirmary) extending dEEp
under the axilla. M. Field applied, the charceal in
fine pawdzr whu:h he fprinkled very freely over the
face of the ulcer, firft {mearing it with a very fmall
quagtity of yeaft. In a few daysit removed a moft offen-
five feetor, and procured a healthy afpeét of the ulcer,
with a difcharge of mild and inoffenfive matter.  The
arm of this patient on the difeafed fide, atter fwelling
to an’enormous fize, became gangrenous, and a morti-
fication fucceeded, with putrid and deep floughs from
the wrift to the elbow ; the fame ‘mode of application
was adopted with the hope of removing the intolera-
ble feetor. ‘Though itwas conceived the patient could
not live many days, being upwards of 60 years of age,
and verymuch reduced by the pain and long continued
d1[chargc of the ulceration, the progrefs, however; of

the

|
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the mortification, which fcemed extending upwards
toward the fhoulder was immediately checked ; ina
very few days the floughs completely feparated, leave
ing healthy granulations, and the wound, thougha very
' ]arge one, is filling up as kmd'y as could be expetled
m a younger or bealthier fthe-Ei

The other was a woman upwards of 50, who, from
long confinement to bed, and the effeét of conilant and
unequal preflure, had a deep {lough formed apon oné
of the nates, which was dry, perteétly :nfenﬁb!f:, and
mthcut any d]fpc[itmn to fuppuratmn

The charcnal powder was applied here as i lhb
former cafle, and reiained by a large piece of leather,
the edges of which were {pread with adhefive plaifter ;
in lels than a week a complete {eparation had taken
place, when a dr:ﬂiﬂg of mild digeﬂi#é‘;ﬂ'ﬂaed an
ealy and fpeedy cure. | 30N

In neither of thele cafes did the patients complain
of any incteafe of pain from the applicatioh,

No medicirie was given to the laft; and in the firft
cafe nothing more than a few grains of extr. cicutae,
with about 2o drops of tinéture of opium at bed-time,

In fome cafes in which I am now applying char-
coal powder, no pain has enfued. The yeaft has been
added in thefe cafes ; and it operates as effettually as

the cataplalm.
Believe me, dear Sir, &c. &ec.
WILLIAM SANDFORD.

10 Dr. Em’a’a:;.
Letter
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I;c:fe;rfmm Dr. Joun jﬂHﬂﬂGNE% l »

.Ezr??:mgﬂiam, Frﬁ' 14, 1.?95
DEAR Sm

Herewnh I fend you an abﬂra& of trials of fome. 'f !
the chemical fubftances ; i began to make them earIJ.'
in the year 1793, after havmg feen the relations of M.
Lowitz and Kels. ~Many of the experiments of both -
thele gentIf:men I repeated, and othiers were inflituted
to fatisfy my mind on fome tupl-:s rciaung to pumfac-
tion, a fub]EEi: till Iar.gl}r involved in much darknefs,
and concerning which, our Lnuwledge at prefr::nt 18
far from precife. |

. Long before the time ot M. Kels, Macbride had dif-
covered, that the aerial produét of fermentation, rec-:
tified the fmell and talte of putrifying bodies ; and .
there are many accounts of its fervice in dileafes,
recorded in the 4th vol. of Pne{lley on air, and in
Doblon's Cummentary But this power, though pof-
felfed unwErfaﬂy by the carbonic principle, is not con~
fined to it. Subﬂances containing oxygene, have it
probably in a greater degrce. "Half an ounce of nitre
will produce a more inflantancous effeét on the fame
quanut:es of putrid fluids or flefh, than an ounce of
pqwdcrcd charcoal. The {ame holds good with re-
fpe& to many other. ax}rgenated fubftances. The,

hyper-oxygenated acids, deftroy putrid fmells, in very,,
{mall proportion.

"By thefe leading faéts, and by many others which it"
is unneceffary to detail, I conceived myfelf authorized
to make trial of the fubjeéts of them, in cafes of dif-
eafes which feemed to bear any*affinity to the procefs

of
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of putrefaftion. Thefe trials I (hall here clafs toge~
ther, without any refpe€t to the order of time in which

they were made, though many of them were made or
improved, fince I came to this place in the laft Au-
tumn, in cunjun&lnn with my hruther Dr. Edward
Johnftone. :

ULcer ﬁ'rlmlir'_;s..-.l—h_ In hardly one cafe of foul ulce-
ration of the extremifies have I been difappointed in
the apphcauon of :d:bun, ‘though it has been applied
in a vaft number of cafes under my 1ni"pc£i:1un Whe-
ther in the form,of powder or of liquid | yerﬁ}, it uni=
veri'allv rEndErs 1hf:m clean. In the ‘cafe of Nurfle
Purton, an pid woman of 8o, a PEtlEI’lt in the Worcef-
ter infirmary, and who had been afflifted with a fore
leg for dlmoft halt a century, the carbon cataplalm
never failed to cleanfe the wuund thnugh the appli=
cation fometimes gave pain, 2

During the Autumn of laft year the meafles affumed

a peculiarly purnd appearance in the town of Birming-
hawn and its nejghbourhood. Children were generally
affefted with a very i offenfive and obftinate diarrhcea,
during theis continuance, and towards the clafe of the
difeale with very foul ufccratiuns, fpreéding about the
face and mouth. 1In the cale of a girl of 8 years old,
the nght cheek wa. much fwelled, and the infide of
the mouth was occupied by a foul {preading uleer,
Various unguents had been tried in vain, the ulcer
fpread, became black, and every day aflumed a worfe
appearance, The change for the better was very quick
afte: the application of the carban, and the ulcer {oon
healed. From the fame caufe, the roof of the mouth,
and the upper gum of an infant were in a dreadful
flate, in pat eaten away, and exceflively foul. A pafte
' compofed
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compofed of charcoal powder and yeaft was ordered
to be apﬁ]ied, and was efle€tual in healing the wound,
though the ftrusture of the parts will probably be never
eatirely reftored.

In two cales of mortification, one ot the leg in a
man of fifty, the other iu the thigh ot ayoung boy, the
application of the carbon was moft fatistaltory. In
the firft cafe the wound extended all over the foot and
and nearly up the leg ;: The {loughs began to feparate
the next day after the application. In the cafe of the
boy the feparation of the floughs was fucceeded by
univerfal eryfipelas, Both patients took bark and I
believe nitre internally, and both recovered,

To [crophulous ulcers I have aPplEed carpon in fe-
veral cafes, as well as given it internally, but never
with permanent benefit. 1 have allo given thefe pa-
tients nitre in large dofes, at the fame time that the
ulcers were covered with carbon, and with no better.
apparent effect,

- Cancer.—In one cafle in which a cancer oc'
cupied the whole breaft, and had fpread towards the
neck, eating itinto foul ulcerations, the carbon powder
was applied. The appearance ol the wound was much
mended ; 1t became clearer and looked redder, byt no
permanent relizf was obtained ; and fometimes there
was a great deal of pain,

- In acanger of the os uteri, after various trials, I
diretted a pafte compofed of carbon powder and yeaft
to be applied by a peffary to the pari, There was fome
imconvenience in the applicatiuﬁ, though the patient
complained much lefs ot it than of the fumes of cin-

nabar,
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pabar, which had been previoufly adminiftered. She
could not be preva: lr:d upon to perfift in its ufe.

CuraNEous Erurrions.—The face of Poole,

a patient in the Worcefler Infirmary, jwas covered
with a dark-coloured reddifh ‘bléteh, ‘which was pain-
fnl and fpread. Her right arm was covered with the"
fame {pecies of eruption, particularly about the elbow,
where there were feveral fores.  She hod thele com-
plaints many years, fometimes more, and fometimes
i1 a lefs degree. 1 dieefted the carbon cataplafm to
her arm, and to wafh her face with yeaft freq'udm]y.
The efiett was very fatistattory; as {he had previoufly
employed mercurials and many other means without
enehi. The ulcers healed in a ﬂmrt time, and the

nuplmn in great mealure vanifhed.

In two cafes of Erythema without ulceration, after
the meafles, yealt was applied with the beft effeét; the:
eruption difappearing in the courfe of a day and night

The progrels of pimples upon the face 1s genera]ljr'
flopped by wathing them often with :,reaﬁ. They
grow livid after a few times walhing, and foon difap->
pear. 1 fubmit it therefore to.my fair country=:
women, whether it may not become a much more ufes.
ful cofmetic than milk of Rofes, or of any thole doubt-:
ful preparations fo commonly ufed.

ErysirELAs.—In feveral cafes the carbonwas ufed’
both by my brother and myfelt with complete fuccels.

In the cafe of Mrs. H———, it was very threatening.
as it fpread very much about the face, accompanied

with delirium. My brother ordered her face to be
wafhed with yeaft frequently, and to take bark inter-
nally, . She recovered in three dnvs,

In
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“1In cafes of fearlatina and angina maligna, I now
generally diret yeaft to be ufed in gargles, and to be
rubbed upon the fkin. In repeated inftances I have
found this plan ufeful, exhibiting at the fame time
occafional emetics, with nitrous mixtures.

_ In phthifical cafes, '-_vhen the night {weats were ur-
gent, 1 have for fome time paft direéted yeall to be
taken in the quantity of a large fpoonful, or two large
{poonfuls in milk, three or four umes in the day. It
generally appears to be [erviceable at firit, but I have
feldom found its good effefts permanent. In one cale
I think it fucceeded.

TyeprUs.—In two inftances I had the opportunity
of trying the carbon fully.

The firft, a foldier, had been very improperly treated
with antimonia's:previouily to my feeing him. Hijs
debiluy was extreme with occafional delirium ; his
tongue black and parched ; his flools offenfive, and he
could keep nothing upon his ftomach, The bark in
all forms was vomited up. He firft of all took a faline
effervelcing mixture, which flaid upen his flomach.
He-a.tt:erw,ards took one ounce of charcoal powder
three times a day, with port wine and water, and 15
drops of laudanum at night. The foulnels of his
tongue and the vomiting foon difappearad, and he re-
covered {lowly, occafionally taking bark.

~ Inagirl of 14, the fmall-pox affumed the wordt ap-

pearances. The eruption began on the third day,
with great fever, violent pain of the head and fide.
A blifter was immediately ordered, which gave eafe,
and fhe took fome dpening medicines. The next day,
after the blifter had arifen, the puftules (hewed no ele-

vation,
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vation, and every fymptom clearly indicated that 1';_'.-4:
dileafe was in the worft degree.  Her flools were of-
fenfive, and the dcbilit}r extreme. 1 ordered ad_r_ach.m'
of charcoal powder to be taken every four hours, with,
a mixture of decoftion of bark and }rea{t and that {h:
might have as much port wine as fhe liked, and freﬂl
ale. This plan was perfifled in, with blifters occafion-
ally for nine days, at which time the patient died, with
more marks of putrefattion than I ever faw before.
Her body was univerfally black, and at a {mall dif-
tance fhe looked like a negro. She drank great quan-
tities of the frefh ale, and during the two days before
her death, 3 pints of port wine. Purple fpdts"ap-‘-
peared on the thighs about ten days from the hegmmng
of the difeale, wB\mh vanifhed on the apphcatmn of a
pafte of charcoal and yeaft. I much regret that he was
uot wafhed all over with yeaft, but'I confefls this cir-
eumitance did notoccur to me, After the tull trial
ﬂchl: carbon in this cale fo unfuccefsfully, I have ne-
ver trufted to it folely in any of thofe difeafes in which’
the powers of life are fo exhaufted as they are in ty-
phus. T believe it may be ufeful to correét the filth

“ _‘that accumulates in the mouth and in the mteftmes-‘

but it certainly is not to be trufted to alone tor their
cure. Subftances containing oxygene are infinitely
more appropriate for this purpofe, and fhould be em-
ployed.  Nitre contains oxygene in great abundance,
and has been ufed with advantage in'typhus. = But its
ufefulnefs in inflammatory difeales, and indeed its
. effefts when taken as a poifon in large quantity, make
me {ufpett, that the bafis of the acid contains a power
capable of abftrafling from vitality.  On this fuppor
fitton we may account for the contradiftory effeéls

afcribed to it.  But the confideration {hould make us
| look
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look out for other fubflances that are not contamina«
ted with any powers contrary to thofe for whick we:
wifh to employ them. The oxides of* manganefe
have occurred to me as likely to ‘anfwer the end I
have given them in very large dofes to healthy perfons,
and have {wallowed them ntyfelf without the leailt ap-
parent injury. . On this fubjeét, however, I fhall not
enlarge, and I will only add one more fl:;e:ulatiﬂn to .
" what 1s already perhaps too long.

From the notions that I entertain of the nature of
the gout, I have been led to fuppofe that the infpira-
tion: of an atmofphere above the common {tandard
might be {erviceable for its cure. If the difeale arife
in the firft place from a deficiency of oxygene in the
bleod of the arteries of the extremities and the chain
of {ymptoms be induced by 'this deficiency, certainly
an hyper-oxygenated atmofphere is the remedy to be
adopted. . But this is all hypothetical, and I fhall con-
tent mylelf with having given the hint, without purfu-
ing the {ubjett turther.

“This 1s what I know of the effeéts of carbon; it is ;
imperfeét as every abftraét muft be, but it is faithful as
tar as it goes ; and it would have been impoflible to
have comprehended within the room that you could
fpare, the cafes in their full extent. '

. 1 am, dear Sir, &e.

JOHN JOHNSTONE. .. .

* I have been lately informed that Dr. Macdennel of Belfaft has ufed
this oxid with grear advantage as an application to esrtainulesrs, ToFe o
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Several years ago, Dr. Darwin contrived Lﬁp ap-
paratus, delineated plate 4, fig. 3, with intention te
apply fubftances, that might be {uppofled capable of a
fa[utar]r attion, to the ulccerated furface of the lungs.
- The taéts in the preccding communications and fome
-others, together with the prefent d:fpofition of the
public to favour attempts towards the cure of con-
fumption induced me to apply for permiffion to infert
a fketch of this little machine in this pamphlet.
Whether 1t will be ufeful to coat the pulmonary ulcers
‘with fine charcoal, calx of zinc, any of the prepara-
tions of lead, Peruvian bark, or fome fuch compofition
as Mr. Sandford mentions, remains to be tried, The

box may be 10 inches high and 8 {quare. It has within
a circular lath brufh, with a crofs bar of wire, againft
which the brifties of the bruth, loaded with duft, fuc-
ceflively flrike ; the duft 1s thus fpirted up through
the mouth-piece, and the patient inhales it at hi$ con-
venience ; and I have lately found that this method
may be followed to any extent without coughing being
excited. The flrufture of the box will eafily be under-
flood from the plate. On feeing this contrivance,
another perfon thought that a powder-mackine, formerly
more in ufe for the wafle of wheat than at prefent,
would very well anfwer the purpofe; this is repre-
fented fig. 4.

Obfervation on the effet of charcoal, in correling
rancid eruflations,—Extrall of a letier.

- —My dyfpepfia was not attended with much flatulence
or heartburn, but was very troublefome after eating
any flrong difh, fuch as goofe, garlic, or cabbage, trom
a rifing of rancid matter {rom the fltomach, perhaps

every
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every 5 minutes. This was always immediately checked
by a table {poonful of very fine ground charcoal—{o
much fo that the next eruftation would be [carcely
offenfive ; and in a little time the flomach was com-
pletely fet to rights. Several perfons in our family
have received benefit from it in the {ame way,

Having had no ailment in the ftomach for a long
time, I cannot fay that I have had muck experience. —
Perhaps 1 may have been relieved a dozen times, and
I think I never took it without a very fenfible effeft.
I do not believe it has much effeét on the bowels; it
is aperient however, rather than otherwile. As to
your queftion of prevention of wind, mine was fo little
a cafe of flatulency that I cannot {peak very politively
of its virtue in that particular. It certainly, however,
had this effeét to a certain degree. Upon the whole,
I have not the fmalleft doubt of it being a very ufeful
family medicine. |

I am, your’s, &c.

To Dr. Beddoes,

I infert this obfervation with the greater pleafure,
from the bope that it might take away one excufe for
dram-drinking. I ftrenuoufly recommend it to per=-
fons whofe ftomachs are weak ; as 4lfo to perfons apt
to overload a firong flomach, to have in readinefs fomé
fine powder of charcoal, and to take it inftead of witie
or diftilled fpirit, to prevent food from repeating, Tt
may be prepared by burning corks perfeétly and
thoroughout black, and then rubbing them to powder.
This préparation is ufed in fore places for the ¢holic
in horfes; but as it is given'in fermented liquor, its
power is fomewhat dubious. I have been informed

by
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by another intelligent correfpondent that he has found
‘charcoal gently aperient ; an obfervation which {eems
well worth attention,

.-.,._G——.ﬁ...

Mr. Capper's deferiplion of his apparatus for expers-

ments on brute antmals.

The letters k, 1, m, n, pl. 5, reprefent the wooden
chainber, which is dove-tailed to make it air. rright; the
fize may be varied according to the fize of the animal
which is deftined for experiment. The one from which

the plate is taken, is three inches and a half, by four
and a half. .

The letters 1, J, k, 1, reprefent the mouth-bag, which
is of oiled filk nailed on the chamber at b : but before
you put them together, glue on a narrow firip of lea-
ther ; when the glue is dry, plait the oiled ﬁik;; and as
faft as you plait, nail on a narrow ftiip of leather,
fimilar to the one underneath; the plaits fhould be
very fmall, and the nails of courfe very clofe to each
other.  The mouth-bag is eafily fecured round the
mouth of the animal by means of tape, uled as a li-

gature.

The lettersm, n, o, G, reprel"ent the bag which con-
tains the air to be infpired, and is nailed to the chamber
in the fame manner as is defcitbed. G is the apertire
thro’ which the bag is filled; h the inhaling valve (at
the bottom of the chamber) made of very thin woed,
covered with leather, which being extended on one fide
farther than the wood, (and this being glued to the
chamber), ferves as a hinge to the valve. Atdis the
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ufually kept.  ‘The firfl time fhe was introduced into
it was on-a Monday morning, when it was imagined,
in confequence of the warehoufe having been fhut up
fince the Saturday afternoon, the air would be the moft
fully impregnated with effluvia.  She walked a con-
fiderable time through the different ranges of barrels,
and bore the experiment very well,  This praftice was
perfified in feveral mornings with advantage : and
finding the cough and other {ymptoms gradually de-
creafe, fhe perfevered till fhe was reftored to perfeét
health.

Since Ilaft wrote to you I have finifhed the account
which 1 was then drawing up, of experiments with
faétitious airs inthe cure of confumption, and read it
to the medical fociety of this place. I have had about
ten ﬂpl;;ﬂrtunities of trying their effeéts, but have been
confiderably difappointed, as I was not able to effeét
a permanent cure of any of them ; but it muft be ob-
ferved, that in all of them the moft diftrefling fymp-

toms were evidently relieved — as the cough, night- .

{weats, diarrheea, want of reft, fever, &c. and in one
of them the heétic fever totally difappeared, 2nd at pre-
{ent there only remains a cough, which is not very
troublefome : neverthelefs, I am much afraid that this
immenfely fevere feafon may poflibly bring on a re-
lapfe, but this muft be guarded againft as much as pof-

fible. My want of complete {uccels I attribute in

fome meafure to the imperfeét {tate in which my ap-
paratus was; or it may poffibly have arifen from the
remedies not having been applied with fufficient vi-

gour, or perhaps from the difeafe in all the cafes hav-
ving made too great a progrefs before the adminiftra.

tion of a reduced atmofphere .

W. C. DARLING.

1 have
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much emaciated. The hzzmoptoe was foon removed
by the medicines commonly prefcribed in fuch cafes ;
but the other {fymptoms continued. I therefore or-
dered her, on the 12th of November, to breathe the
vapour of viiriolic @ther, impregnated with extraét of
cicuta, two or three times a day. On the 1gth, when
I faw her again, fhe informed me that fhe had obtained
great relief from the zther-vapour, having much lefs

tightnefs acrofs the cheft, and lefs pain of the fide."

She faid fhe was fomewhat giddy after every inhala-
lation. December gd, lefs fever, lefs cough, and con-
fiderably better in every refpeft. Has found more
benefir, (to ufe her own words) from the ather appli-
cation than from anv thing elfe. December 1oth,
Cough artd other complaints fo {light, that fhe fays

fhe does not require any more medicines,

N. B. During the ufe of the :fther-vapuuf, the
took a decottion of tlie Peruvian bark and farfaparilla,
and pills compoled of extratt of cicuta and rhubarb.

In another cafle (a private patient) of a  boy about
fifteen years old, of a confumptive habit, a catarrh at-
tended with fever of the heftic type, was removed in
lefs than three weeks, by the application of the @the-
rial tinfture of cicuta, in the form of vapour, to the

internal furface of the lungs.
2] i 1 42

Y have juft met with Mr. Davidfon’s book on the
pulmonary fyftem. As I have not yet read a third
part of it, I am not qualified to fay any thing refpett-
ing the doftrine and prattice therein laid down. I

have only dipped into that part which treats of the
ule
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ule of the cicuta in phthifical cafes. I perceive he has
fallen upon the idea of applying this narcotic to the
internal furface of the lungs. To which of the two,
him or myfelf, the thought firft occurred, is a matter
not worth difpute. I can only fay that I have it re-
corded upon the books of our hofpital, that T have
been in the habit of prefcribing to con{umptive pa-
tients wther impregnated with cicuta (along with the
extra@ made into pills), for as much as a twelve month
paft. Perhaps Mr. Davidlon may have prelcribed
the vapour from decottions of the fame herb, as long.

But, until now, 1 have been as entire a ftranger to his
praétice as he no doubt has been to mine. It 15 af
little confequence who firfl thought of the remedy ;
the point of moft moment is, that both agree in the

report of its good effetts.

‘What induced me to prefcribe it in this way, was
the advantages which have frequently been obtained
from it in fcrephulous ulcers, when applied topically
as well as internally, I do not, however, alcribe all,
or even the greater part, of the good effets which I
have experienced from this method to the cicuta;
much, indeed the largeft fhare of the benefit that has
flowed from it, I attribute to the medium by which
the narcotic particles of the cicuta were conveyed to
the lungs; I mean the mther-vapour, which, when
breathed alone, affords, in many pulmonic cafes, very
confiderable relief, I wifh Mr. Davidfon, or any other
gentleman, who is , earnefl in the bufinefs, would com-
pare the effetts of cicuta, when applied by means of
the vapour of water, with thofe which it produces
when applied along with the vapour of @ther, Of the

M g _former
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the upper ferves to let off the heatedwater, and the lower
to empty the vellel. Fig. g, is a plan and feftion of
the inner veflel S ; 1t is open at bottom, but its cover is
convex, and has a {piral channel winding along the un-
derfide, which being likewife open below, the air com-
ing from the Alembic or Fire-tube, by the pipe N, at the
circumference, pafles through the whole of it in conflant
contaét with the water of the Refrigeratory, until itar-
rives at the pipe O, fixed near the centre, which deli-
vers it to the Hydraulic Bellows, by means of the Com-
;'nun'icating'pipe P. In this long circuit 1t is both cooled,
and in a confiderable degree wafhed and freed from any
matters from which water has an attraétion. In the cen-
tre of the inner or fpiral veflel, is a fhort pipe open at
both ends, reaching to the lower edge of the plates that
form the {piral, and intended to ferve as a paffage for
the hot water to rife through by its lefler fpecific gravity,
when cold water is introduced below by means of the
funnel R, and alfo for the fiem of the Agitator to work
in. The hot water is then {uffered to run off through
the upper pipe of the outer veflel, and thus by a frequent
renewal, the water in the Refrigeratory is kept both
cool and unfaturated. A notch is made in the inner
vellel at T, to réceive the pipe R, and prevent its im-
" peding the rim of that veflel from refting upon the
bottom of the other ; in which pofition, when in ufe, it
is to be kept fleady by laying lead weights upon 1t,

W hen it is wanted to free the airs more perfeétly from
any acid taint, the Agitator or Stirreristo be employed.
This inflrument is made of wood, in form of an inver-
ted T, wih a fmall winch to turn it by at the upper end
ot the axis 01 “ftem. The lower énd of the axis or {lem

fits into a fmall cup at the bottom of the Refrigeratory,
and
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end piece of the fire-tube with fire.lute, and fix it in its
place, fo that the water-pipe C D may be perpendicu-
lar, Lute alfo the joint of the water pipe, and fix it in
its place. Fill the cup D with water, having firft
ferewed down the wire E, that no water can pafs into
the fire-tube.

As water is not ablolutely effential for the produétion
of oxygene from ﬁanganafa, you may in that procefs
infert the iron plug, properly anointed with fire lute,
into the tube, in lieu of the end piece above-mentioned.

You may now proceed to light the fire.* — Lay the
lead weights upon the inner veflel of the refrigeratory,
and fill it with water, as allo the outer veflel of the hy-
draulic bellows up to the dotted line fhewn in plate 2,
fig. 1, but no higher, otherwife the water will run down
the perpendicular pipe V. Prefls down the inner veflel
J of the bellows to empty it of air, cork the dilcharg-
ing pipe Q, and hang on the balance weight L.

As foon as the lute of the joints which are expofed to
the aftion of the fire is dry and hot, apply to them fome
of the Fat-Lute hereafter defcribed, and to prevent its
running off, {irew fome dry-flacked lime over them.
This fat-lute will prevent the joints from cracking, but
care muft be taken that none of it get into the infide of
the fire-tube, as it would give a bad {mell to the air,

* The dire&ions here given are for the Circulating Refrigeratory, as
being moft commonly ufed ; thole for the Clafe Refrigeratory will be
found under the article Fixed Air; and thofe for the Pige Refrigera-

tory under Phlogifticated Air.

+ The Air-holder may cither be fixed on now, or hercafter, as de-
{eribed page 202, :
In
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Being lifted up, the faftitious air will pafs into the air-
holder, and the water be emptied into the tub. The
iffuing of the ‘water'may be rendered flower at'plealure,
by holding the end of the cork aginft the opening of Z,
which fhould be re-corked as foon as the air-holder is
full, or the bellows completely emptied of air. The air-
holder is then to be removed, and all the pipes to be
well corked.

. It fhould be keptin acool place until the air is want-
ed, which may be transferred into one of the oiled bags
as follows :—Fix the faucet, or mouth piece of the bag,
lapped round with fome wet linen rag, tied with'a thréad,
into the inner pipeUof the air-holder, having previouily
{queezed all the common air out of the bag, in the man-
ner direfted page 193. If you want a quart, gallon, or
other meafure of faélitious air, pour that quantity of wa-
ter into the air holder, by means of the funnel £ through
the central pipe (which reaching within half an inch of
fhf: bottom, precludes the air from efcaping, and e'xa&ly
that meafure of the inclofed air will iffue out into the
bag.* Then recork your air-holder, 1f not exhaufled of
air, apply at the fame time your thumb on the outfide ot
the bag, and prETﬁﬁg’it againit the inner orifice of the
faucet, to prevent the exit of the air until you can in-
fert the fpiggot, which fhould be previoufly wetted.

The quantity of atmofpheric air wanted to be mixed
with the fatitious air, fhould be thrown into thefe bags

-.,by

*It has been already remarked, that the faltitious air may. be tranf-
ferred immediately from the hydraulic beliows into the bags, by in~
ferting the faucet, ]:';ppcrl round with a ling:n'ra]g, into the difcharging
pipe Q, and fuilering the iiiner vcl}el of the bellows to delcend, untl
as much air as is required enters the bag, which you rmay know by

marking the quantity of the defcent of the bellows.
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by a pair of common bellows, the nozzle of which will

‘admit the faucet of the bag, or by an hydraulic bellows
appropriated to that purpofe, and not by that which re-
ceives and meafures the faétitious airs, which will in
general be otherwife employed. The {maller fized bel-
lows will be found fufficiently large for this purpofe.
When both the airs are included in the bag, it {hould
be repeatedly turned up and down, inorder that they
may be perfeétly mixed.

Some gentlemen prefer an hydraulic bellows made
to hold three or four cubic feet of air, to the bags for
breathing ont of ; but fuch an apparatus cannot fail of
being cumber{fome in many cales, and in all will be
troublefome to remove, elpecially when filled with air.

Should the fattitious air containel in the air-holder,
require to.be more thoroughly freed from fixed air or
acid fumes, than has been done before ; it may be effett-
ed by putting fome dry flacked lime down the central
pipe, pouring a fmall quantity of water upon it, and
agitating the veffel brifkly ; but {o much atmolpheric
air will enter on uncorking the pipe as there was fixed

air abforbed.

Arr MAGAzZINE, Some 'pferfcns may wifh to pre-
ferve in readinefs larger quantities of air than can con-
vementljr bekept in air-holders. The moft readily con-
ftruéted veflel to anfwer this purpofe, would be a come
mon catk or hogthead, open below, and fufpended over
another larger calk, 'filled with water, by a cord going
over pullies, and a counterpoife, in the [ame manner
as the hydraulic bellows. The air might be admitted
and taken out by means of a flexible pipe and a cock
attached to and communicating with the upper end of

O e the
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GENERAL CAUTIONS.

s ; b o[ e '

EACH time before you ule the apparatus, it: thould
be walhed with cold water, to free it from any effluvia
it may retain from the laft operation.. The fame fire-
tube or pot ought not to be ufed for producing different
airs ; and for this reafon, it will be proper to keep one
appropriated to the making of each. Indeed, fhould
ever an eftablifhment be formed for making large quan-
tities of the different kinds of air, it will be certam[ljf
advifeable ‘to have an entire apparatus appmpnatcd to
tfle making of each kind, '

Na bituminous or mi}r fuhﬁances fhould be put into
the pots or tubes, for the making of inflammable airs,
or any other purpofe. Norfhould any {ubftance likely
to yield any of the mineral acids, be ufed in the appa-
ratus, as the tumes would deftroy both the conduéting-
pipe and the refrigeratory. The fame objeétions lie
againft the volatile alkali, and to putting any alkali
into the water of the refrigeratory ; but as far as has
been obférved, lime water does not hurt the varnifh,

The procefs for obtaining the inflammable airs, thould
not be conduéted by candle-light, otherwife the ap-
proach of the candle to the ftream of air may occafion
dangerous explofions. For the fame reafon, when any
patient is inhaling this air by candle-light, the candle
fhould be kept as diftant as poffible. -

In all cafes; wherein the powdery matter, which the
air brings over in the form of fmoke, is not intended
to be taken into the lungs, the air thould be kept twelve
hours at leaft before it is ufed, that it may make its de-

pofit.
: DIRECTIONS
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“%Phie fire-tube of the large furriace holds about 61bof
manganefe, - which will yield about five cubic teet of
air; thofle of the fmall furnace contain nearly glb.
and yield about two and a half cubic feet of air.. |

M:ndyp manganefe contains much calcarcous earth,
and confequently yields fixed air combined with phlo
gifticated or azotic air, both in'the beginmng au,d end
of the procefs. A pound yields only about 500 or 6oo
cubic inches of impure dephlogifticated air, of which
about one third part is abforbed by wafhing it with lime
and water. Tao afcertain the point at which it begins
to yield dephlnglﬁmated air, take out the plug in thl.‘.
conduéling pipe, from time to time, and hold a llghted
candle near the hole ; from the br:ghtnefs of the flame.
you will eafljr difcover when the ux}rgene begms to
come and when it ceales, and thus you may be able to,

keep it feparate from other airs. e

Objeétions have been flarted againft the air from man-’
ganefe, the {alubrity of which it is faid has not been”
conftituted by experiment, and even if it fhould be’
found inn.cent when taken into the {lomach, that 25 an:
earthy powder it may have bad effeéts upon the lungs.-
To this it is an{wered, that, if the air ftand a few hours,:
it will depofit the merely fufpended earth, and what it:
retains will be in a flate of folution in the air, and ot too
fine a texture to prove hurtful, as foft powder s are found:
not to injure that organ. It is farther an{wered, that Dr,
Beddues and others have conftantly given the air from
. manganefe, without perceiving any bad effeéts attribu-"
table to that caule; and laftly, that no other means of
obtaining this air equally unexceptionable, have yet
been pointed out, For it feems undeniable, that the
fumv:s of mtmus acid, or of the fulphuric, muft prove

much
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ouch morg deleterious than the powder of, manganefe,
and they, feem almoft infeparable trom the airs obtained
from nirous and, vitriolic falts. £ 15

II. PHLOGISTICATED, AzOTIC, or NITROGENE
Axx. No progefs for producing this air unmixed with
other airs,, b}g means of mere:-heat, has yet been dilco,
I“_ﬁl‘t[]_, but it ma}r be readily. enpugh obtained mmg:ci,
tmh ‘&Kﬂﬂe Alpgods VIR o 3

P.{:zei:: 3 ﬁg ’ﬁ‘, rf:ple,ﬁ;nts a chaﬁng d1{h nine mﬂhes
]hgh apd ﬁ,t m::hes diameter, communicating th:qqgh
t?hf.?, mf:d"qm nf r.he FIHE rf:{rlcrplamry n m, with an hy-
tlrau;h:: he]l[uws at n. The Lhaﬁﬂg difh is to be com-—
pletely. Hed or rmhpl heaped with the charcoal of
fome of :he {ofter woods and in Preference to that af
ihe twrgs or fmali hranches, revmuﬂy kmdled ar%%
snade red hot in a common chaﬁng d1ﬂ1 Thﬂ tﬁog.lg]]ﬁ
of the refrigeratory is to be filled with cold water, and
the end » to be gonnetted with the pipe P of the hy-
dpualic bellows. ' Thefe muil be fuffered to rifé very
flowly, fay thofe of the larger apparatus in five or fix
minutes. The air which has ferved to animate lhe fire, '
and has there been deprived of its oxgene, will pafs
through the fide plpe of the chafing-difh and the pipe
of the rﬂfr:g.eramr}* into the bellows ; and when the
operation has heen properly performed it will be found.
to contain no uncémbined ux}rgeue air.

lf.thﬁ ufe to which this air 1s to be applied, requires:
i to be freed from the fixed air it contains, that may.:
eafily be clfeéled, hy agitating it in the air-holder with
a mixture of lime and water, or with a [ufficient quan-
tity of pure water.

1I1. F1xED,
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they will throw off the {cale or calcinediron, and when

heated again, will prefent frefh furfaces to the attion
of the water.

: Q. Hfﬂﬂ_}r Inflammable Air, Carbonated Hydrogene, or
H}rtfra-ﬂ'arirﬂﬂdfc. Take charcoal made of the twigs of
the {ofter woods, fuch as willow, poplar, hazle, birch, or
[ycamore, avoiding fuch as have refinous or aftring-
ent juices. Prepare the charcoal by heating it to full
ignition in an open fire, and quenching it in clean wa-
ter; or by filling-a crucible with 1t, covering it with
clean faﬂd, and expoling it to a flrong 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 generally
happens with common charcoal.

The fire-tube or pot is to be heated red hot, and wa.
ter admitted, as direfted in the other cafes, It has been
obferved by Dr. Prieftley, and confirmed by my expe-
rience, that where much water pafles in the form of
fteam, there is alfo much fixed air formed ; but lefs, or
none, when the water is admitted fo fparingly thatno
fteam reaches the retrigeratory ; and in the latter cafe
it feemed to me that the air was more potent, that is, it
was more {ubjeét to caufe vertigo, &c.

This air having generally a difagreeable fmell, an.ex-
periment was made with a view of producing it -more
free from that qua]it}’;'HafFan ounce of charcoal, finely
powdered, was intimately mixed with half a pound of
flaked, but cauftic lime, quite dry. This mixture was
put into the fire-tube, and without the addition of wa-
ter, produced about a cubic foot of inflammable air, with

much
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When the inflammable air is prepared by means of
zine, the pot thould be coated in this manaer, to pre-

vent the zinc, or its calx, from adhering to the iron,
which it would otherwife do, and be difficultly got off.

Earthen tubes or pots, which would be air-tight, and
would ftand repeated heating and ceoling, would be a
valuable acquifition; but confidering every circum-
ftance, this feems hardly prafticable, as the crucible
~ compofitions which are beft adapted to bear the heating
and cooling, are too porous to contain the airs, and ge-
nerally too tender to bear the fitting in of the end-pieces.

From fome circumftances it appeared probable, that
the matter which communicated {mell to the inflamma-
ble airs, might alfo be the caufe of vci‘tigo, and other
'difagreeab]e effefts ; it was therefore a}tempted to de-
prive them of fmell. A quartbottle was filled with fome
very ill-fcented hydro-carbonate, and an eight ounce
vial, with a mixture of calcined charcoal-duft and wa-
ter. The mouths of the two were luted together with a
ftrip of bladder, and inverted ; the contents of the vial
fell down into the bottle, where it was well agitated
with the air, the apparatus was then reverfed, and the
operation repeated more than once. On opening the
bottle, it was found that the air had lofl its bad (mell; its
odour was not entirely gone, although what it retained
was not unpleafant. However I {oon found, by merely
{melling at the mouth of the bottle, that it had not loft
its power ot caufing vertigo. Conceiving thefe [imells to
be cauled by fulphur in fome of its forms, it was thought
that a metaliic calx might produce the fame effets. The
powder of calcined manganefe was {ubftituted for the
charcoal in another experiment, and apparently produ-

ced
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ged a Rill more powertul effe@. The procels with
charcoal was attempted upon a larger. quantity of air
in the airzholder, but it was found that it required con-
fiderable quaritities of charcoal-duft and of water, to
produce the effeét even in an imperfe&t manner, The
experiment, however, feems worthy of repetition, as
the fmell, with people of delicate nerves, will always
be fome abftacle to the free ufe of the airs.

In the mean time, it is recommended to try the fol-
lowing method in the extrication of inflammable air
from charcoal and from iron. When you charge the
tube, fill it half or three quarters full with clean wafhed
and calcined fand, the kind called Calais fand feems the
molt proper, and upon this put the charcoal or iron to
be- nperat:'u] upon, which will thus lie next to the wa-
ter-pipe. The air produced muft pals through the in-
terflices of the red hot fand before it can arrive at the
refrigeratory, and it is expefled will be confiderably
changed by thus coming into contaét with fo much
hot furface. The experiment may be varied, by {ubfti-
tuting cauftic {lacked lime,* or clean pounded tobacco
pipes, in lieu of the fand.

Whether the Hydro Carbonate thus obtained in a pu-

rer or more inflammable ftate, would have the {ame
virtues as a medicine, muft be left to Phyficians to de-

termine ; I fear it would not, as it would approach
near to the nature of the metallic inflammable atrs,

which are not fo powerful,

If the fire-tube is entirely filled with fand, and the va-
pour of [pirits of wine, or of ether, from a {mall retort,

# When lime is ufed, the hydrocarbonate will be defulphurated,
and confiderably altered in its qualitics,

are
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ADVERTISEMENT.

LEST the difficulty of conftruéting and pro-
curing the apparatus fhould prove an obftacle to
the extenfion of itsufe, BOULTON & WATT
undertook to manufaéture them. The difficul-
ties of this new branch are fo far overcome as
to enable them to fupply orders without delay.
A lift of the parts furnifhed by them, both of the
larger and fmaller apparatus, is fubjoined, but
they can only ftate the price by approximation,
as the bufinels is too new yet to enable them to

determine the pofitive coft at which they fhall be_
able to conftruét them in future.
£+ ¥ dt

APNEUMATIC APPARATUS, large-fize, Com-
prehending Furnace, Fire-tube, and End Pieces,
Water-pipe, Conduéting-pipe, Circulating Refri-

- geratory, and Hydraulic Bellows, fitted up as
deferibed in the  preceding pages, will come to
about +« = o = = - = sy = - % -8 B0

The AUXILIARY ARTICLES neceffary to make
the Apparatus quite complete, viz. two Fire-pats,
two {parc Fire-tubes, a large and a fmall Air-
holder, a Clofe Refrigeratory, a caft-iron Pan to
fit the Furnace for a Sand-heat, &ci &c. will
come to between gle and = - - ¢ = = = =5 00O

A PNEUMATIC APPARATUS, fﬂlﬂﬁ-ﬁafj com-
prebending  Articles as above for the large one,

il comEto abont ».  ir b Beti it = = Gagas G

The AUXILIARY ARTICLES, no Fire- pots
included; about '+ & =l = Folmallog i = - =73 70,0
N, B f the {fmall Furnace 1s combined with the
lar ,.e Pellows and Refrigeratories, which i ire-
commended for private Pradtitioners, with al ] the

extra’ Attcles, 1t will come to between 10, and - 1100
§
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