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cels of congelation in the paflage from water to
ice.

He alfo travelled along with Guetard, who de-
voted his time to the ftudy of the natural hiftory of
his native countty ; whence refulted a manufeript
mineralogical chart of France, which is nearly com-
pleted; and alfo a differtation on the revolutions
that have taken place in the terreftrial globe, and
the ftrata which compofe it. Part of this appeared
in the memoirs of the academy, and the Journal de
Phyfique of 1772.

The memoirs of the year 17778 contain many in-
quiries relative to the nature of water, and the expe-
riments in confequence of which the poffibility of
converting it into earth had been inferred. Lavoi-
fier demonttrated that the earth found, while diftil-
ling water, was nothing more than a part of the
veflel decompofed during the procefs; on this oc~
cafion he continued the experiment for 101 days.
At the end of that period the refult was, that the to-
tal weight of the vafe and the water remained the
{ame, but on examining the particulars, it was dif-
covered that the alembic had diminifhed, and the
water augmented in exaétly the fame proportion.

He demonftrated, in 1774, that the augmenta-
tion of the metallic calces (chaux meralliques) arofe
from the air confined in the veflels; and this quef-
tion, fo long agitated by naturalifts, was at length
folved by means of experiments, which were at

once nice, cxpenﬁve, and replete with {'agacxty this
e Dd4 ferved
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mode which has been adopted, during the* prefent
war, to fill the balloons, globes, or montgolfiers, in
order to obferve the motions of the enemy’s armies.

Turgot, in 1776, was defirous of employing him
to fuperintend tife manufadture of gunpowder, that
he might be thus énabled to contribute to its per-
feQion s and it foon attained fuch a degree of fupe-
riority, that the fame charge was enabled to reach a
diftance of 120 toifes, which, before his time, only
carried go. . The confequence was, that whereas
the Englifth fhot, during the war of 1756 reached :
us (fays Leland) before we could touch them, and
in that of 1778, they complained that they were af-
failed by our balls before theirs could do us any
damage.

Some new experiments had nearly coft him his -
life, i confequence of a terrible explofion that took
place at Effone, by which many perfons loft their
lives. Thefe enabled him to make a complete
analyfis of the nitrous ‘acid; an acid fo eafily de-
ttroyed, fo difficult in its formation, but which, how-
ever, is of the urmoft importance, fince it conftitutes
one of the elements of faltpetre and gunpowder.

I hall not undertake to follow Lavoifier in the
detail of the refearches made by him relative to the
different metallic oxydes, and the quantity of oxy-
gen contained in them ; the formation of acids by
the humid mode; the affinities of oxygen ; the paf-
fage of this principle from one fubftance to another;

. the cold combuftions, and the inverfe operations of
3 the



410

the combuftion; the falubrity of the air, and the
circumftances that alter its refpirability ; the means
of correéting, re-eftablithing, ameliorating it, &c.
thefe having been given in a former part of this
volume. Such were the immeélfe‘objeé'ts of his in-
quiries relative to the moft important branches of
the new chemiftry.

In 1789 Lavoifier attempted to arrange the re-
fults of his experiments in a methodical order, and
thence to form his work, entitled, « Des Elémens
de Chemie,” (Elements of Chemiftry). Two edi-
tions of this publication were already fold, and he
was preparing a third, much more extenfive than
the former, which gives an entire new form to the
fcience.

It is impoffible to determine what has, or what
might have been the influence of the labours«of La-
voifier in manufactures, &c. But one may judge
from this circumftance, that chemiftry has entirely
changed the procefs of dying; nearly all the phe-
nomena, at prefent prefented by this art, are now
reduced to the principles of combuftion and decom-
buftion; more efpecially fince the important work
of citizen Bertholet, « Sur la Teinture,” (On Dy-
ing). This, which was formerly, in a great mea-
fure, empirical, is now conduéted by means of a
theory equally fimple and luminous.

The procefs of extrating metals from their mines,
of melting and manufaé'turmg them, of converting
iron into fteel, of bleaching linen, wax, &c. in fhort,

‘nearly
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nearly all the chemical arts, have approached rapid-
1y towards perfection under the guidance ofthe new
chemiftry.

By applying thefe difcoveries to the phenomcna
of refpiration, Lavpifier has fhewn that this vital
funétion is a real combuftion of carbon and bydro-
gen, and that it proceeds from' the formation' of
carbonic acid and water.  Auimal beat is the refult
of this combuftion, and he was, at length, ‘enabled
to determine the quantity of it. * In fhort, the expe-
riments before alluded to conduéted him to the in-
timate connexion fubfifting between the acceleration
of refpiration, and that of circulation and tranfpira-
tion, and alfo between their different forces, and the
employment of thefe forces by the animal; we alfo
know, that he had long meditated an extenfive work
on dageftion.

The laft, and perhaps the moft important labours
of Lavoifier, were directed to' the tranfpiration of
animals ; the papers on this fubjeét were read by
him, before the academy, on the 4th of May 1791.
Tavoifier begins by obferving, that the animal ma-
chine is kept together by refpiration, tranfpiration,
and digeftion. He enters into a chemical analyfis
of the effe@ of each, and the nature of cutaneous
and pulmonary tranfpiradion. He then feparates
thefe from their effefts, and interrogates nature, as
it were, relative to the three caules whish produce
them,

He had conceived the idea of a machine, in which

¥ all
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In 1791 he was nominated a commiffioner of the
national treafury : this was a lofs to the {ciences;
but no perfon was better adapted than himfelf to
fulfil the difficult and importantofun&ions of “his
new office, on account of his extenfive knowledge.
Without ceafing to purfue his former ftudies, he
eftablihed fuch order and regularity in the public
accounts, that the receipts and expenditure of all the
national offices during the day, might have becn
known in the courfe of the fame evening,

The grand and important labour relative to the
new seafures about to be eftablithed throughout the
republic had occupied the academy ever fince 17 g0o;
but no one had taken more pains, ‘or been fo
ufeful on this occafion, as Lavoifier.

The dilatation of metals by heat was an important
fubjeét not fufficiently attended to. < He therefore
caufed an apparatus to be conftrutted in the gar-
den of the arfenal, by means of which metal rules
plunged into water, and fubjected to different de-
grees of heat, gave motion to a glafs, that marked
on'a diftant object the different degrees of dilata-
tion; and when, in 1793, it was intended to mea-
fure a bafe for a new meridian, with a precifion until
then unknown, he placed graduated rules of platina
and brafs in his own garden: thefe formed fo many
metallic thermometers, by means of which the im-
mediate effect of each degree of heat was inftantly
difcernible, without having recourfe to a feparate
thermometer.

Lavoifier

a
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Lavoifier fucceeded Buffon and Tillet as treafurer
of the academy, and he was not only ferviceable to
it, but alfo to the academicians, by his activity and
credit.  He introduced new regulations into the ac-
counts, and alfo intp the inventory of the cabinets;
and he converted the unemployed funds poffefied by
the academy, to the advantage of the fciences. In
thort, Lavoifier was prefent every where; he was
the man whofe countenance was deemed neceffary
on all occafions, and he was adapted to every thing,
on account of his ativity and his zeal, which were
alike admirable.

A man {o rare and f{o extraordinary ought to have
enjoyed the refpet of the moft ignorant, and even
the moft wicked. To produce the contrary, it was
neceffary that power fhould fall into the hands of a
feroceous monfter, who did not refpect any one, and
whofe blind and fanguinary ambition facrificed every
thing to the defire of pleafing the people. It was
fuppofed, that the immolation of the farmers-general
would give them fatisfaction. Pretexts were accord-
ingly fought for in order to cut them off. It was
on the 19th Floreal (8th May, 1794) that twenty-
eight farmers-general were affaffinated by a mock
tribunal of executioners, whofe decifions had nothing
of juftice in them but the name.

For his own juftification, and that of his col-
leagues, Lavoifier had drawn up fuch a fatisfactory
memorial, that it was impofiible to forefee that
crime itfelf could go beyond the invafion of their

Bl 4 fortune,
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SECT. XXI.
()
OF OXYGEN AIR AS & MEDICINE.

Jomn HunTER, as we have juft feen, by the
acutenefs of his genius, had hit upon the s7ue doc-
trines of pHYSIOLoGY ; neverthelefs it is but juftice
to the modern pneumatic philofophers to' remark,
that the extratts that have been given from his
works are like a rich vein of gold depurated from
‘much drofs, or opinions, which fthew how fhort the
human reafon may fall, when trying to penetrate
into fubjects without the proper data; for, unfor-
tunately for fcience, John Hunter was, to ufe the
vulgar phrafe, no chemift, or, in other words,Ohe was
a very bad one; hence his opinions, although he
lived in the time of Dr. Prieftley, and after his dif-
~covery of vital air, are often contradiétory. He,
however, ftill poflefles the greateft merit, and his
fection on the life of the blood will redound eter~ *
nally-to his honour.

After phyfiology had received all the advan-
tage that could be derived from the greateft pro-
ficiency in anatomy, and the efforts of a great
but uninftrutted mind *, chemiftry lent her aid,

* John Hunter ufed often to fay, he never read, in order

that all'his works might have the merit, and they certamly

have the air; of originality. 3

and «
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and we arrive now at the moft brilliant @ra in me-
dicine.

The fitft opportunity I had, fays Fourcroy, of
paying attention,to the energetic action of oxygen
belongs to one of thofe extraordinary circumftances
in fenfation which is experienced when one is ex-
pofed, for the firlt time, to the fudden operation of
certain chemical preparations which are acrid, and as
yet unknown. It was in the year 1787, in prepar-
ing a quantity of oxygenated muriatic acid for my
leGures, two of my pupils, who were occupied in
‘my laboratory in' making this preparation, having
received a great quantity of this oxygenated mu-
riatic acid gas in the throat and trachea, were imme-
diately feized with a violent and fuffocating cough.
After many convulfive efforts of the diaphragm,
they expectorated a matter as thick as the white of
an egg half boiled, and which was of a yellowith
white colour, with a greenifh tint.  This expecto-
ration continued in great quantity until the cheft
was unloaded, which did not happen until after they
had fuffered fome hours of ‘uneafinefs. They com-
plained at firft of an extraordinary drynefs and tight-
nefs in the throat and nofe. The velum pendulum
palati felt to them as if it had become folid, ligne-
" ous, and very difficult of being moved; their nof-
trils felc as if lined with a dry and iff parch-
ment, and the mucus which was fecreted was ex-
ceedingly thick ; the eyes were red and watery, and
the whole face glowed with heat. Some hours

: Efcia afterwards
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afterwards the eyelids were glued together, and the
\tears became thick. ‘

In order to afcertain with accuracy the effects of
this gas, I impregnated fome animal fluids with i,
fuch as the white of an egg, the ferum of the blood, -
and faliva ; all of which, I obfcrved became thick
and coagulated by this gas, in the fame manner as
they do by means of the liquid oxygenatéd muriatic
acid. In proportion as this coagulation took place,
the acid gradually loft its character of oxygenation,
pafled into the ftate of fimple muriatic acid, and
every thing proved that the oxygen was taken from
it by the animal fubftance.

To this firft and pofitive information concerning
the thickening or coagulation of our fluids by means
of oxygen I added feveral other facls in the years
1789 and 1790, during which time I gava, con-
tinues Fourcroy, a very long courfe of fixty. lec-
tures, at the Lyceum, on animal matter. It was,
in fa&, during thefe refearches that I concexved and
bcgan to execute, the plan of mveﬁlganons which I
have fince fent to learned focieties. It was then that

_ the immediate thickening and true coagulation of
the white of an egg, and the ferum of the blood, by
means of the red oxyd of mercury, while that me-
tal was almoft reduced to its metallic ftate by the
operatlon, was difcovered. This effet was to me
a ray of light; it explained to me how the thicknefs
and foapy quality of animal fluids Were owing to the
tendency which they had to abford air and be unit-

4 Ml .
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quantity of carbonic acid which is mixed with the
4ir that iffues from the lungs. Hence this laft is
always found in the ftate of carbonate of foda, in the
fluid of the nofe; while, on the othsr hand, it is in
a cauftic or pure ftate in our tears. The oxygena-
tion of animal mucus is a lictle doubtful in this cafe:
as the faturation of foda which accompanies it. It
can only take place by means of' the contaét of air.
During fleep the tears flow like a fine fluid-along
the margin of the eyelids, while, on the other hand,
during our waking hours they acquire a {light con-
fiftency, which caufes them to be {pread like a tranf=
parent membrane on the cornea and fclerotic coats
of the eye,
"The example of faliva, and the fadts relating to
- it, are neither lefs ftriking nor lefs favourable to my
ideas, nor lefs ufeful, in order that their immegdiate
application to phyfiology may be known. It is an-
other liquid on which oxygen has the greateft in-
fluence, and which appears deftined to be impreg-
nated with it, in order to tranfport it to the alimen-
tary canal: all the fources from which this fluid
flows being open in that cavity which forms a com-
munication between the air and the lungs, and which
conftantly comprefles and mixes this fluid with the
others which moiften the infide of the mouth; and,
befides this, being difpofed, by its mucous nature,
10 retain between its particles thofe of the air, it be-
comes cha.rged with thefe in every poflible degree s
and hence the fact announced fome years ago by
Cidizen
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Citizen Michel Dutennetas, relatively to the oxyda- P
tion 6f gold and filver triturated in a glafs mortar -
with faliva, as well as the cuftom which takes place
in fome laboratol'ies, of haftening the oxygenation
of quickfilver in hog’s lard, by fpitting from time to
time in the veffel in which this tedious precefs is
carried on. I am alfo perfuaded that in the procefs
recommended by Chiarenti of Pifa, for introducing
medicines into the {yftem by means of the cutane-
ous abforbents, the faliva not only ferves as a vehi-
cle, but has alfo a confiderable influence on their
medicinal properties, in confequence of the oxygen
which it yields to the combination that is formed.

From thefe combinations, which arife from the
abforption of oxygen by animal fluids, of oxygen
which quits feveral compound fubftances to unite
with'thefe fluids; from the effect of the thickening
or coagulation which takes place in thefe liquors -
from their intimate union with oxygen, it appears -
natural to apply the principle to a medical pheno-
menon, entered in the regifter of the fchool of Cos,
and confirmed by the obfervations of all ages, and
of every man acquainted with the art. I allude to
what is called concofZion in difeafes, a conftant change
which announces and accompanies  their happy ter-
‘mination. This concoction confifts in an equai and
homogeneous thickening of fome fluid; an effect
which it is impoffible not to acknowledge as refult-
ing from the fization of oxygen, and which is fimilar
to all the combinations I have already enumerated.

Sy Ee 4 The
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that fixed air ated like a narcotic poifon, and it has
required near twenty years labour and refearch, be-
fore Godwin and Flumbolt difcovered that the heart
loft its irritability and contradtility, becaufe the blood
which touched it was not endowed with the ftimu-
lating power, and that the prefenc* of oxygen in the
air could fupport it. Befides, it has been proved
that oxygen gas, breathed pure, augments the heat
and vital energy, and that the arterial pulfations and
mufcular contra&tions become more violent by do-
ing fo. Citizen Van Mons has experienced on him-
felf that the furoxygenated muriate of potafh pro-
duced an exciting and ftimulating effect on all his
fyftem to fuch a degree, that the fkin became
redder and more animated, his pulfe more frequent,
and his mind more ative. Thefe different effects
are certainly very remarkable in the adminiftration
of remedies, of which the oxygen is feparated in our
body, and of which it is probable that oxygen is
the only primitive agent, as I have clfewhere endea-
voured to prove *, :

It was impoffible, in this enlightened age, that the
natare of the atmofphere fhould have been difco-
vered, and its feparation into two airs, without thefe
difcoveries leading to views beyond phyfiology,
and we are conducted, as the reader will find, inta
a new ra of medicine,

* Vide Vo]. V. Seét. XXXVIII, on ihe medicinal power
of oxygen.

“The
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The different factitious airs were put to the
teft ‘at the Hotel Dieu in Paris, many of which
proved fuccefsful, but fome turning out inaufpi-
cious ¥, and the revolutlon fucceeding, with the
tyranny of Robxcfplerre, who put to death Lavoi-
fier, and many other literary charatters, a veil was
drawn over this new branch of fcience for a time,
but as Fourcroy juftly obferves, « the analogy of
<¢ action which has been difcovered between digef-
< tion, refpiration, circulation, and infenfible per-
¢ {piration, has begun to eftablith on new views,
¢ more folid than were heretofore poffefled, a fyf~
<< tem of gnimal phyfics, which promife an abundant
<« harveft of difcoveries and improvements. Un-
«¢ queftionably it will be, in purfuing the chemical
< changes that are undergone in the {yftem, that an
edifica equally novel and folid will be erected.
Every thing is ready for this ground-work ; feve-
ral’ philofophers purfue this unbeaten path of ex-
perience ; frefth ardour, fpringing from thefe new
conceptions, animates thofe who are engaged in

-

a
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* It is remarkable, that the firt trial of the vital air was
made in confumption in France; it gave temporary bene-
fit, and fpread, as Chaptal fays, « Flowers over the borders
of the tomb;? but haftening on' the mournful event it was
foon abandoned, and had not the ingenious Dr. Beddoes, with
his coadjutors, Dr. Darwin, Dr. Ewart, Dr. Thornton, &c.
been condu&ed bya ralloml theory, which they have con-
firmed by praitice, the aerial remedies had probably met
with the fame fate as transfufion.

2 ¢ this
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tuous mind, intent on a generous action, looks upon
thefe as fo many fteps to diftin€tion; for.to be ei-
ther very good or wvery great, is to be very much
envied, and very much mifreprefented. Even fome
who differ with this gentleman in political fentiments
fided with the envious and interefted againft the
puenmatic vemedies: as monks formerly denied the
Newtonian philofophy, only becaufe Newton was a
proteftant. It is a great misfortune, fays Dr. Prieft-
ley, ¢ when philofophers forfake their purfuits of
< npature, which are ever regular and uniform, to
« engage in the confufion of political contefts.”—
And who is there but muft not regret the flight from
this country of the author of this very remark,
which fome years ago he made to the illuftrious
Franklin? - And philofophy droops her head, fince
Lavoifger was guillotined. . . . . ... He requefted
but three days to finith an important experiment he
had begun, and the ftern tyrant * replied, “ France
<« has no need of philofophers, but of patriots;”
and ordered him inftantly to execution.—But Dr.
- Beddoes may perhaps reply, < Homo fum, et hu-
¢¢ mani nihil a me alienum puto,”’—to which I con-
fefs I fhould be at a lofs what to anfwer —His
s ‘ theories

# Robiefpierre.

+ Dr. Beddoes has publifhed an attack on Mr. Pitt, an ac-
count of the gagging bill, &c. Even the author of this
work, burning with zeal to ferve mankind, laid®afide for a
few months medical enquiries, and formed his PoriTrcar
Ewmcrs m three volumes otayo, publifhed by the book-

fellexs
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theories of difeafes * will no doubt one day or other

confpire, with future difcoveries in chemiftry, to

unravel the whole of their myfterious operations ¢

and ingenious phyficians, having, learnt to manage

their intricate and multifarious machinery, may fee

that art, which can reft firmly upon no other foun-

dation than a juft theory of the funétions of the

body, rifing under their hands into a beautiful and

{olid firucture. < Nor,” fays Dr. Beddoes,  how-

< ever remote medicine may at prefent be from

¢ fuch perfeétion, do I fee any reafon to doubt "
« that, by taking advantage of various and conti-

€ nual acceffions as they accrue to fcience, the fame

« power will be acquired over living, asit is at pre-

< fent exercifed over inanimate bodies; and that

“¢ not only the cure and prevention of difeafes, but

€ the art of protrating the faireft feafon of life, and

« rendering health more vigorous, will one day half
¢ realize the dream of alchemy.”

The celebrated Dr. Darwin, who has of late
turned his attention much to this fubje@, obferves,
< that vital air penetrates the fine moift membranes’
< of the air-veflels of the lungs, and unites with the
¢ blood by chemical attraction, as is feen to hap-
“¢ pen, when blood is drawn into a bafon, for the

'feller.s named in the title page of this work. He has how-
ever finally relinquifhed po/itics for the contemplation of me-
dicine and of nature.

* Vide Obfervations on the Nature and Cure of Calculus,
Sea Scuryy, Putrid Fevyer, &,

““lower
I
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¢ lower furface of the craffimentum is of a dark red
“ o long as it is covered from the air by the upper
< {urface, but becomes florid in‘a fhort time on its
¢ being expofed to the atmofphere. The perpe-
< tual neceflity of the mixture of wital air with the
¢ blood in the lungs, evinces that it muft act as a
fimulus to the fanguiferous fyltem, as the mo-
tions of the heart and arteries prefently ceafe,
where animals are immerfed in air which pofieffes
no oxygen.—It may alfo fubfequently anfwer an-
other ‘important purpofe, as it probably affords
<< the material for the produion of the /femforial
< power ; which is fuppofed to be fecreted in the
¢ brain and medullary part of the nerves; and that
s the perpetual demand of this fluid in refpiration
s¢ is occafioned by the fenforial power, which is fup-
« pofed to be produced from it, being too fubtle to
“ he confined in any part of the fyftem *.”

The late celebrated Dr. Withering.of Birming-
ham, in a letter to Dr. Duncan, has the following
obfervations with refpect to pneumaric medicine.

-« With us, pneumatic medicine is advancing;
« hydrocarbonate and oxygen are the two airs
¢ that have moftly been ufed; and thefe fhould be
« diluted with eighteen or twenty times their bulk
« of atmofpheric air. The former weakens the
< ftroke of the pulfe, occafions vertigo, and fome-

<«
£
<«
€«

‘sc

# Vide Zoonomia, or the Laws of Organic Life, Yol. I
A work which occupied, as this philofopher fays, thirty years
.deep ngcditation.

< times
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¢ times excites naufea. It produces a difpofition
< to flecp, abates the cough, and eafes the refpira-
tion in fome afthmatic affe&ions; but in ative
hemoptoe, it effeéts a cure more fpeedily, and
more pleafantly, than I have feen done by any
other means. Oxygen, on the contrary, excites
the action of the arterial {yftem, warms the ex-
tremities, and feems to invigorate the vital prin-
ciple without exhaufting it. From thefe laft
circumftances, you will at once conceive it ap-
plicable to a very extenfive clafs of difeafes. I
have lately ufed it with advantage in two cafes of
melancholy ; and I have feen it remove the pa-
ralyfis of lead, which had been treated to little
purpofe, by the other more ufual means.”

The Rev. Mr. Townfend, the learned author of
a fyftem of Therapeutics, obferves, when fpeaking
- of the different fafitious airs, * that thefe promife,
¢ under the fkilful management of Dr. Beddoes at
¢ the Hot Wells, Briftol, and Dr. Thornton in
¢ London, to be a remedy well worthy the atten-
< tion of the medical pratitioner. The wital air,-
< properly diluted with common air, is a ftimulus
< the moft natural and diffufive. It promotes the
< infenfible perfpiration, greatly aids digeftion, fa-
vours fleep, exhilarates the fpirits, and relieves
difficult refpiration. It is found of the higheft
,advanl:age in moft nervous difeafes. The azotic
air abates inflammation, and is the only remedy
with the. hydrogen air, that is found capable of

<« arfefting ,
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This experiment proves, moft decifively, that the
wvermilion colour which the blood affumes in paffifg
through the lungg is not owing to the lofs of char-
coal and hydrogen 5 but that it proceeds from #he
combination of the blood with the oxygen air.

In the experiment I have juft now deferibed, the
livid colour of the venous blood ini the \right anricle
and wentricle of the' heart was changed to that of
vermilion. Neverthelefs it could not have /o any
carbon or bydrogen : it therefore only acquired o:cygm
or wital gas.

This experiment is alfo a direét proof thar oxygen
favours #he  principle “of " irritability; for by fur-
charging the blood with oxygen, by byper-oxygenating
it, if I'may ufe the expreflion, the irritability of the

contradtile fibre was, as we have feen, confiderably

increafed. .
The srritability alfo of perfons made to brearhe
oxygen air is wonderfully increafed, as is fhewn by
an univerfal increafe of energy in the fy,ﬂem'. But
what fhews ‘moft clearly, that the izzitability is al-
ways in propoxtion to the quantity of oaygen in the
fyftem; are the ph@nomena attending the attion of
mevoury and smercurial oxyds upon animals.  As this
is one of the moft {triking proofs of this theory,
and as many. perfons, and amongft the reft, phile-
fophers of the firft rank, fuch as Dr. Crawford,
have beep ftruck with the novelty and fimplicity of
_my mode of explaining thefe phenomena, I cannot
fozbear,
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forbear, fays he, entering into fome detail upén this
fubject.

It is a well known fa&t among phyficians, that
mercury, in its metallic flate, has wno effef? upon the
human body. I have known many people, who for
many years have taken a daily portion of quick-
filver, to the amount of one or two ounces, but
who never perceived any effect whatever from this
fingular and ridiculous cuftom. - It is proved alfo by
the experiments of Dr. Saunders, that the effects of
mercurial ointment are owing only to the {mall
quantity of mercury that has been owydated during
a long trituration. It is neceffary, therefore, that
mercury fhould be oxydated, to have any effect
on the human body. ,Befides; it is well known that
in perfons who- have rubbed themfelves with mer-
curial- ointment, or who have taken the oxyd of
metcury, the mercury, after having produced 1ts ufual
effects, has paffed through the fkin in a metallic
Sorm, and has amalgamated itfelf with watches, and
the gold in the pocket, &c. The oxyd of mercury,

> in pafling through the human body, parts with its
oxygen, and it is this oxygen alone, which remains
combined with the fyftem, that zbe effes? produced
by owydated mercury is owing,  Thus arfenic; under
its. metallic form, has no effeGt upon animals; but
the white owyd of this metal is one of the moft ter-
rible poifons ; for it hyper-omygenates the organized
fibre with which it comes into contact, and reaffumes

jts metallic form, ;
= Ffg The
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The caufe of the beneficial effeéts of flee/ on the
animal ceconomy has not been hitherto fufficiently
ferutinized.  According to Monf. Chaptal, the red
partlcles of blood almoft wholly confit of iren.
And it is well known that the bléod acquires its
florid colour from its expofure to the air in the vefi-
cles of the lungs, from whence nothing but vital air
is abforbed. It feems therefore probable, that the
red particles of blood confift chiefly of particles of
iron, calcined by the omygen, or wital air, and re-
duced to the ftate of a red oxyd of iron. Hence it
appears, that chalybeates will not only increafe the
quantity of red pasticles in the blood on which the
fimulant and tonic powers of that fluid moft pro-
bably in a great meafure depend, but will enable it
to decompofe a larger quantity of air which is re-
ceived in the lungs by refpiration, and thus ocgafion
a greater evolution of heat, and will produce the
fame effect upon the {yftem, as'if a much purer at-
mofphere had been breathed for fome time *.

By various experiments of Dr. Hale’s, compared
with thofe of Dr. Ingenhouz, it is evident, fays the
celebrated author of a fyftem of Therapeutics, that
vegetables in fummer, while they enjoy the fun, are
inceffantly decompofing water, and emitting from
their leaves their oxyger combined with caloric in the
form of wital air. ~ And it is clear, that as long as

* This confideration is taken up more at large in Vol. V.
Seft. XXXVIIL, and XXXIX, on the medical power of oxy=
gen. e

water
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water is fupplied abundantly, they not only preferve
z_heir vigour, even at mid-day with the moft fervent
heat, as in the fouth of Spain, but make a rapid
p;ogrefs in theirgrowth, and emit a proportionable
quantity of wital air. May we not infer from thence,
that “their irritability depends on oxygen, and their
vital energy on a plen[zful Jupply of this reviving ele-
ment, whillt the hydrogen of the water not only fup-
plies the combuftible part of vegetables, but, by
depofiting its caloric, maintains the vital heat.

Were thefe faéts well afcertained, it would throw
great light upon the operation of thefe medicines in
the human frame, and contribute to eftablifh the
fylkem, now received by many, refpe&ing irritabi-
ity as induced by oxygen.

2. < Whatever diminifbes the quantity of oxygen
in organized bodies, diminifbes at the fame time their
irritability.”

A fmall quantity of azotic air was injected info
the jugular vein of adog. The animal .died in
twenty feconds. Upon opening the thorax, the
pericardium, and the heart,—the right auricle and
wentricle were filled with black blood. The /lf# ven-
#ricle was of its ordinary colour. The heart, and
almoft all the mufcles, had % their ritability al-
moft entirely ; they contraéted but weakly upon the
application of the ftrongeft ftimuli, fuch as fulphuric
zther, and the electric fpark. .

When confumptive patients breathe azosic. or
bydrogen air, blended with a fmall portion of commatt

I9.0E 2 airy
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: !
while the vefiels, whofe ufes are evident, increafe in
Proportion to the increafed fize: if the fame had
taken place with the nerves, we fhould have reafon-
ed from-analogy !

If nerves, cither of themfelves, or from their con-
nexion with the brain, gave vitality to our folids,
how fhould a {olid continue irritable, after a nerve is
deftroyed, or paralyric ? for the part continues to be
nourifhed, although not to the full health of voluntary

- a&ion; and this nourifhment is the /ood, for deprive
it of the blood, and it mortifies.

This opinion is countenanced by the experiments
of Baron de Haller ; fome of which are recorded in
one of the early volumes of the Philofophical Tran{-
actions, for it appears that a paralyfis of the pofte-
rHor extremities of animals was induced by tying
theig aorta. ‘

The learned Dr. Monro, who was not much in-
clined te give up the pre-eminence of the bram and
nervous fy(tem to the vafcular, after many experi-
ments_was obliged to conclude, ¢ 7bat concomitant
arreries, fomebow or others tune the nerves, Jo as 1o
fit them Jo convey impreffions.”

In order to decide, fays the ingenious Dr. Fowler,
whether a greater detriment to that condition of a
limb, upon which contraéticn depends, is induced

by interrupting its circulation, or by intercepting its
commumcatlon with the brain, I refolved upon try-
ing the powers of the nervous cleétricity, as difco-

vered by Galvani, .
? Having
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Having tied the crural artery on one fide, and
divided the fciatic nerve on the other, on three full
grown frogs, I cut off their heads with a pair of
fciffars, to preferve the circulation pf the blood as
entire as poffible, and at the fame time to prevent
the continuance of pain, which might exhauft the
power of the body, and defeat the experiment.

When thefe frogs were Ioid upon a furface of
zinc, and excited by meaps of a rod of filver, the
contrattions were found extremely feeble in the'legs
whofe artery had been tied, and ceafed altogether in
about twenty-two hours after their death. But in
the legs, whofe nerve had been divided, they ap-
peared very vigorous, and continued excitable up-
wards of two days after they had ceafed to be fo in
the other.

Havipg thus found, that a diminution of the®cir-
culation of a part, was. accompanied with a pro-
portionable diminution of the refpe@ive powers of
nerves and mufcles in that part, I next proceeded
to examine if an increafed circulation would be at~
tended with a proportionable increafe of thefe
'powers; and that this is actually the cafe, ghe fads
I am about to relate will prove.

I have before thewn, that if a living and entire
frog be fet upon a plate of zinc, contrations can
very {feldom be produced in any part of its body by
paffing a red of filver over it, fo that the filver, the
frog, and the zinc, may be all in contaét with each
other. But I have found, in upwards of twgnty

1 experiments,
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experiments, that when inflammation had been ex-
dited in one of the hind legs of a frog, by irritating
it with a brufh, contractions uniformly took place’
. in that leg when the metals were applied to it, al-
though none had been produced in it before it was
inflamed, nor could ftill be produced in the other
leg which remained in-its natural ftate.

Having previoufly, continues Dr. Fowler, excited
inflammation, by means of a brufh, in the foot and
leg of a healthy and large frog, I cut off its head.
The contractions excited by the different metals in
the inflamed leg were in vigorous and inftantaneous
jerks; thofe in the found leg more languid, and dif-
ficultly excited. Spontaneous motions continued at
this time nearly the fame in both. Even till the end
of the fecond day, after the frog’s head had been
takea off;, the contra@ions excited in the inflamed
leg continued uniformly, and beyond all comparifon
more vigorous than what I could by any means ex-
cite in the found leg. It then became very fiff.
~ Dr. Fowler, from thefe experiments, has Jjudici-
oufly concluded, that the fanguiferous [yffem contri-
butes more immediately than the zervous to the fup-
port of ¢hat condition of mufcles and of nerves, on
which depend all the phenomena of contraiiion in the
animal fibre.

This fubje&, it muft be confeffed, is after all ex-
ceedingly abftrufe, and the ideas of the beft phyfio-
logifts are not fo clear and diftin&, fo complere and

comprehenfive,
L]
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PRACTIGAL OBSERVATIONS,.

SECT. XXIII.

OF THE GAZEOUS OXYD OF AZOT.

This new tried gas may be confidered as a more powerful
form of ox¥GEN cas, and hence, between the two, we fhall
now have at our difpofal an infinite feries of powers.

Dr. BeppoEs.

Ag length, fays Dr. Beddoes, after fome dif-
gufts and much delay *, we have it in our power to
. announce the firft proceedings at an eftablifhment,

for applymg chemiftry to the elucidation of animal
nature,

% The plan was firft publicly propofed by Dr. Beddoes in
the year 1794. In 1795 he writes, “ more than three years
have elapfed fince I laid' before the public my reafons for fup<
pofing that factitious airs might be advantageoufly intro-
duced into the pra&ice of medicine.. The fats at that time
afcertained, or believed ta be afcertained, were not fufhi-
ciently ‘numerous for conclufive reafoning. But the minds
of many friends of humanity were filled by thefs. fpeculations
with the moft pleafing hopes; apd the liberality of William
Reynolds, of Coal- plt Bank, Jofeph Reynolds, of Ketley, and

e William
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nature, or for purfuing the connexion between tl:e
properties of elultic fluids, and the conditions of
life. By fuch an inveftigation, the ghblic has been
already too often told how much I confider it as
pracicable to advance phy /i ology, the moft intereft-
ing of the fciences, and medicine, the moft ufeful of
the arts. Intimately perfuaded that immenfe im-

provements

William Yonge, of Shefnal, Shropfhire, who each advanced
an hundred pounds, enabled me to afcertain by experiment
the practicability of what I had propofed. The proje& could
not be loft upon an inquifitive age. By the ignorant, who
hardly want the temptation of intereft to vilify what they do
not underftaud, the defign is indeed decried or ridiculed.
But it has been moft effeftually fupported by ufeful fuggel-
tions and accurate obfervations from various praitioners of
medicine. No perfon ingenuous enough to examine evidence
before he pronounces, can now doubt of' the fafety of this
method of treating the fick; and without the entire rejec-
tion of human teftimony in medicine, affent cannot confift-
ently be withheld from its efficacy in removing fome, difeafes,
and permanently relieving the moft excruciating pains to
which human beings are liable.

I prefume not, however, to affert that we have data on
which we can fecurely eftablith general inferences. I fhall
be content if it be granted that enough has been done to juf-
tify further inquiry. The prcc1fe extent, to which the prex-~
matic pradtice may be advantageous, remains to be decided
by cautious experience; and who, that has any regard for
truth and for mankind, but muft with the moft effeGtual mea-
fures to be taken for arriving at fuch decifion ?

My own refle@ions led me to belicve that a fmall appro-
priated inflitution would conduce more to this purpofe in -

“=two,
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provements muit, fooner or later, refult from the
fhquiry, provided nature be confiftent with herfelf,
and nothing doubting the truth of this, the funda-
mental poftulate in all philofophy, I felt little dif-
couraged by failures, which the prefumption of
fciolifts has often bufied itfelf in reprefenting as de-
cifive. Nor has the intelligent part of the public,
I believe, been induced to regard as finithed that

two, than occafional and difperfed pratice in twenty years.
Many perfons, eminent for profeflional or philofophical know-
ledge and general good fenfe, declared it as their opinion, that
au adequate fubfcription might fpeedily be raifed, fince no-
thing—not even the profecution: of the war—could be more
urgent than to reftore health and preferve life. They knew
that the kingdom muft contain a number of individuals, ready
to redeem themfelves from hopelefs diforders, if by any new
means recovery could be effeéted, even at an unlimited price.
Thej inferred, that the fame individuals would contribute a
fmall fum for the chance of having a remedy in ftore, in cafe
they themfelves or their near relations fhould be attacked by
{fuch diforders. This expectation was pei‘haps formed with-
out fufficient attention to the ufual indifference of mankind
to domeftic good, if it lie at any diftance: and it was for-
gotten that thofc inftances of national munificence which
encouraged our hopes, mighﬁ be. more owing to fathion or
momentary warmth of feeling, thah to deliberate philan-
‘thropy. Whatever was the caufe, the attempt to procure
contributions has met with inconfiderable fuccefs. A fam,
not much exceeding 800/ has been colletted, though moft
of thofe who can be confidered as improvers of medicine, have
publicly teftified their approbation of the inquiry; and
though the lift of fubferibers, f the fanciod of names be
regarded, canpot fail to fatisfy the moft ferupulous exa-
miner.”

. which:
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which could not properly be faid to be begun. For
myfelf, among a multitude of reports, obfervink
fome far more favourable than could be expeéted
from the exceffive difproportion betwcen the means
hitherto employed and the end in view, I incef-
fantly perfevered in urging the execution of the de-
fign. How widely this proceeding departed from
that wary profeffional condud, which, above all
things, avoids committing itfelf by any meafure of
ftriking fingularity, and is content with the eternal
repetition of procefies, from which nothing of ad-
vantage is expected, and nothing gained, I could
not be infenfible. The prefent was, perhaps, the
firft example, fince the origin of civil fociery, of
an extenfive {cheme of pure medical inveftigation.
The objeét, above every other that has been pro-
pofedin the fame department of knowledge, reguir-
ed, to its attainment, the utmoft efforts of patient
genius. It could not therefore efcape me that the
purfuit might, in its own nature, be highly rational,
and yer that thofe who firft engaged in ir, might
never firike into the right path. It was plain that
we might even prepare a happier zra for mankind,
and yet earn from the mafs of our contemporaries
nothmg better than the title of vifionaries or enthu-
Jiafts.  Still it was in pofiibility, (indeed, according
to my conceptions, in probability) that our endea-
- vours fhould fpeedily approve themfelves by fome
difcovery, applicable to the relief of the fick. "En-
couraged by this reflection, I feized every public
‘and
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A fuperintendant, equal to my wifhes and fupe-
tior to my hopes, being at length fecured, the beft
method of opening the inftitution became the next
obje& of confideration. It appeared moft prudent

to wave the ufe of gafies for a time, and to confine |

ourfelves to the adminiftration of common reme-
dies. Without conciliating that clafs from which
we were to draw our patients, we could make no
progrefs, and we wifhed not to exhibit ourfelves, as
experimenters animated by that fpirit of boyifh wan-
tonnefs, which pays no regard to the faculty of feel-
ing in man. The number of invalid paupers, that
have reforted to us, fhews that we were not mif-

taken in thefe views; and while it afforded an op- :

portunity of trying the effets of digitalis, and other
fubftances, which we fuppofed might poffefs fimilar
virtue, on a very extenfive feale, in confumptioﬁ,
and of verifying, perhaps of effentially improving,
the new treatment of fyphilis, it conftantly offered
us the choice of patients, who could have no hope
from common remedies, and by confequence might
be £t fubjects for the factitious airs. Meanwhile,
there was a chance that among the poffible medical
applications of thefe agents, fome one would occur
as particularly worthy our minuteft attention.

- This has attually happened. The fpecies of
elaftic fluid, which its great difcoverer, Dr. Prieft-
ley, denominated the dephblogifticated nitrous air, and
others have fince called gazeous omyd of azot, is in
general not unknown to chemifts, though they are

unacquaintedo
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uniacquainted with its compofition, its moft extra-
ordinary effects, and probably with its perfet pre-
paration. - Piqued by the fingular contraft of quali-
ties attributed to this:air (and alfo perbaps, in fome
meafure, by the ératuinous and undoubtedly falfe
opinion of my friend Dr. Mitchill of New York,
on contagion), Mr. Davy was led cautioufly to re-
fpire it a few times in fmall quantty. Still, how-
ever, diffatisfied with the refult and venturing upon
a larger dofe, he exhibited a feene the moft extra-
ordinary T had ever witnefled, except in the cafe of
that epileptic patient, whom I have deferibed ( Con-
Jiderations on Airs, partiv. p. 13) as agitated, in
confequence of the refpiration of oxygen gas, with
a long fucceffion of the moft violent movements.
The two fpefacles differed, indeed, eflentially in
one refpect.  In the former every thing was alarm-
ing: in the latter, after the firft moments of fur-
prife, it was impoflible not to recognife the expref-
fions of the moft ecltatic pleafure. I find it entirely
~ out of my power to paint. the appearances, fuch as
they exhibited cthemfelves to me. I faw and heard
fhouting, leaping, running, and other geftures, which
may be fuppofed to be exhibited by a perfon who
gives full loofe to feelings, excited by a piece of joy=
. ful and unlooked for news. As in the cafe of the
epileptic patient, #o wearings or depreffion followved
fo.in this cafe, #o exbauftion or languor or. uneafy feel-
ing took place. 'The experiment Mr. Davy has very

frequently repeated, and gencrally with the higheft
8 Ggo2 pleafurable
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Mr. J. W. Tobin (after the firft imperfeét trials),
when the air was pure, experienced fometimes fub-
lime emotions with tranquil geftures, fometimes -
violent mufcular 2&ion, with f{enfations indefcrib-
ably exquifite; no fubfequent debility—no exhauf-
tion.—His trials have been very numerous.

Rev. Rochemont Barbauld felt exhilarated, and
was compelled to laugh, not by any ludicrous idea,
but by an impulfe unconnected with thought, and
fimilar to that which is felt by children full of health
and fpirits.

Mrs. Barbauld—sbe children’s friend. At firft,
pleafurable fenfations, occafioning involuntary laugh-
ter; fome faintnefs afterwards.—We now under-
ftand the regulation of the dofe, fo as perhaps to
" have removed Mr. B.’s languor, and to give Mrs.
B. the ffleafure without the faintnefs. . it

Mr. George Burnet had never heard of the effect
of the air—after inhalation broke out into the moft
rapturous exclamations I ever witne{fed—breathed
at two o’clock P. M. and had all day a moft delight-
ful flow of fpirits.

Mrs. Beddoes—very ftrong pleafurable {enfations
—inclination for mufcular exertion, could walk
much better up Clifton Hill—has frequently feem-
ed to be afcending like a balloon, a feeling which
Mr. Burnet ftrongly exprefled. i

Mr. James Thomfon. Involuntary laughter— °
thrilling in his toes and fingers—exquifite fenfations

. Gg3 of
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companied with exquifite pleafure, and followed by
no debility. e J
Mr. Robert Southey could not diftinguifh be-
tween the ﬁrﬂ;sffc&s,b and an apprehenfion, of
which he was unable to diveft himfelf. His firft de-
finite {enfations were, a fullnefs, and dizzinefs in the
head, fuch as to induce fear of falling.  This was
fucceeded by a laugh, which was involuntary, but
highly pleafurable, accompanied with a peculiar

; thrilling in the extremities—a fenfation perfectly

new and delightful. For many hours after this ex-
periment, he imagined that his tatte and fmell were
more acute, and is certain that he felt unufually
ftrong and cheerful. In afecond experiment, he
felt pleafure ftill fuperior—and has fince poetically
remarked, that he fuppofes ¢ the atmofphere of the
« higheft of all poffible heavens to be. compofed
¢ of this gas.”

Wilmot, M. D. Involuntary laughing,
with unufual mufcular motions, but no particularly
pleafant or unpleafant feeling—heat in the cheft— .
heat and perfpiration in the feet. Ona fecond in-
halation the fenfations were pleafurable.

Robert Kinglake, M. D. Additional freedom and
power of refpiration, fucceeded by an almoft deliri-
ous, but highly pleafurable fenfation in the head,
which became univerfal, with increafed tone of the
mufcles. At laft, an intoxicating placidity abforbed
for five minutes all voluntary power, and left a
cheerfulnefs and alacrity for feveral hours.

' Gg4 A fecond
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- A fecond ftronger dofe produced a perfect srance

for about a minute; then a glow pervaded the {yf-
tem. - The permanent effcéts were, an invigorated
feeling of vital power, and imprm:pd {pirits.
* M. Notcutt, formerly lecturer on chemiftry at
Hackney, was twice thrown into an ecftatic pleafur-
able trance—the firft time his {pirits were better for
the day—after the fecond, he was languid, but is in-
clined to impute this to exercife in oppre’ﬂively hot
weather.

Mr. Wedgwood breathed atmofpheric air firft
without knowing it was fo. He declared. it pro-
duced no effe¢t, which confirmed him in his difbe-
lief of the power of the gas. After breathing this
{fome time, he threw the bag from him, kept breath-
ing on laborioufly with an open mouth, holding his
nofe with his left hand without power to take it
away, though aware of the ludicroufnefs of his fitua-
tion—all his mufcles feemed to be thrown into vi-
bratory motion—had a violent inclination to make
_ antic geftures—feemed lighter than the atmofphere,
and as if about to mount.  Before the experiment,
was a good deal fatigued after a very long ride, of
which he permanently loft all fenfe. In a fecond
experiment nearly the fame effe@s, but with lefs
pleafure. 1In a third, much greater pleafure.

Dr. Beddoes, notwithftanding his apoplectic
make, and the firft effet of this air was frequently
that of producing giddinefs, yet from his eager de-

fire of afcertaining the effects of thefe new powers; -

1 rlﬁng
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rifing fuperior to {elf-confiderations, he inftituted the
fame experiments on himfelf as he had done with
the oxygen air.  His firft fenfations, fays this great
and philanthropic charater, had pothing unplea-
fant; the fucceeding have been agrecable beyon'd
his conception or belicf, even after the rapturous
defcriptions he had heard, and the eagernefs to re- -
peat the inhalation which he had fo often witneffed.
He feemed to himfelf, at the time, to be bathed all
over with a bucket full of good humour; and a
placid feeling pervaded his whole frame.  The heat
of the cheft was much greater from a fmall dofe
than he ever felt from the largeft quantity of oxy-
gen. A conftant fine glow, which affected the fto-
mach, led him one day to take an inconvenient por-
tion of food, and to try the air afterwards. It very
foon €emoved the fenfe of diftention, and, he fup-
pofes, expedited digeftion. He has never tried to
bring on the hxgh oreafm; but has generally felr
more alacrity—and he has not experienced one lan-
guid, low, crapulery feeling. ;

Upon the whole, Dr. Beddoes believes that the
PNEUMATIC INSTITUTION might offer a
fair claim to the premium, anciently propofed for
the difcovery of a new pleafure ; and he ventures to
fay that the firft flight unpleafant fenfations about the
head may be always obviated by due management *

# Vide ¢ Notice of fome Obfervations made at the Medical
Pneumatic Inftitution.”—In the communication of our full

etpenc;nce, fays Dr. Beddoes, neither unneceffary delay, nor
rcfer\e,
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6. The wheedling Dogior. D. with an everlafting
{mirk upon his countenance—frequent at the polite
end of large cities, and at places of fathionable re-
fort. o _

Var. a. The Adonis wheedling D. D. .with an
handfome face, joined to the wily addrefs, charac-
teriftic of the fp.—fourithes at watering places
fometimes joins to his profeffion the trade of a for-
tune-hunter ; and if he fucceeds,  gives phyfic to
the dogs *.”” :

The Adonis D. has fooner or later a patient of
note, ill of a fever or fome difeafe, that ufually ter-
minates favourably ; in cafe of recovery the female
bufy-bodies of the place, exert their {pirit of cabal
in behalf of the wonder-working youth, and his
fortune is made.

7% The cafe-coining Dofior. ~D. publifhing forg-
ed or falfified cafes 1.

8. The

* D. of his {p. when moft moderate, preferibe for every
rich patient two dlaughta a day, and one night draught, be-
fide pills and powders.

+ A very fertile fource of falf@ fatts has been opened for,
fome time paft. This is, in fome young phyficians, the va-
nity of being the authors of obfervations which are often too
haftily made, and fometimes, perhaps, very entirely drefled
in the clofet. Cullen. Mater. Med. L. 153.

Akin to this flagitious abufe is the practice of purchaf' ng
falfe atteftations, on oath, for advertifements; and what is
fill worfe in effe€, though not in intention, a cuftom be-
ginning to preyail among petfons of diftin€tion—who cannot

7 be
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8. The good-fort-of-man Dr. D. a good fort of’

man, armed, by fome miftake, with a: diploma.
Var. . The gofiping good-fort-of-man  D.
fetches and carries fcandal *. 5

9. The feiarian Doffor. D. dwelling among his
own people at firft; and by them often pufhed
on to f{pread devaftation among thc reft of man-
kind {.

Var. «. The infpired feif. Dofor. D. believing
him/(elf to be infpired with the knowledge of difeafes
and remedies. ;

. B. Teachers of phyfic have been confidered
in civilized countries not much unlike witches.
Among rude tribes, as among the Tartar hordes, a
Lkindred variety is univerfally found, See Gmelin’s
Trayels. But thele feem rather to pretend to in-
{piration, than really to believe that their deity
ferves them in the capacity of prompter: and they
conjoin the characters of prieft and conjurer with
that of phyfician. I have not been able to afcer-
tain whether our variety receives the afflatus, ex-
cept in its medical capacity : and the miracles it has

be fuppofed capable of difcriminating difzafes, or deciding
on the efficacy of drugs—but who, neverthelefs, permit
quacks to ufe their names in teftimony of cures, which they
fuppofe themfelves to have witneffed, or experienced.

* Varieties numerous as the hues of the cameleon.

+ Varietigs manifold ; each diftinguithable by the livery
of its fe€t—one is too curious to be omitted. ]
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