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HE motives, by which an au-

thor is perfuaded to introduce
himfelf to public notice, are fome-
times anxioufly inquired after by his
readers; yet in general, when known,
appear to them lefs interefting than
they are reprefented by his own par-
tial judgment. I do not efteem it
neceflary therefore to fay many words
on this {fubje&t. Thofe, who conde-
fcend to look into thefe treatifes, will
find in the title-page the principal
fource of my prefumption, as far as
it refpe&s myfelf. If they are encou-
raged to read farther, they may dif-
cern unequivocal traces, that felfifh
views have not entirely biafled me,
but that I have been in no inconfi-
derable degree influenced by an ardent
zeal for the reputation of the Univer-

fity,
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{ity, in which I have the happinefs

to refide, and for the honour ot that
profeflion, with which I am connected
not merely by title and degree, but,
to ufe Dr Mead’s expreflion, genti-

litio quafi fure. t

On thefe accounts I fhall hmlt my
introductory remarks to a very few
obfervations, more immediately rela-
tive to the compofition and publication
- of each of the following trads.

The Inaugural Diflertation on the
Study of Chemiftry was read before
the Univerfity, when the author was
nominated to the Chemical Chair. At
that time the noble benefaction of the
EarL of LitcurieLp for the eftablith-
ment of a Chemical Profefforfhip in
the Radcliffe Infirmary had infpired
in the minds of many very reafonable
hopes, that medical {cience, and the
ftudy of the practical as well as theo-
retical branches of it, might be re-
vived with fingular advantages in this

+. Mead; Preef. in Med. Sacr.

place.

&
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place. With peculiar alacrity I dedi-
cated my fervices to the promotion of
a plan {o laudable. The members of
convocation have likewife thewn a dif-
pofition to {econd and enforce the de-
figns of the Profeflors of Medicine,
firft, by an unanimous aflent to a pro-~
pofal for thortening the time required
tor degrees in Medicine, {o as to place
the two Sifter-Univerfities, Cambridge
and Oxford, in this refpe&, as nearly
as poflible, upon an equal footing ;
and fecondly, by the liberal affiftance,
which their Delegates afforded to the
Le¢urer in repairing the Laboratory,
and accommodating it to the purpofes
of a Chemical {chool.

It is not therefore without founda-
tion, that we feel and cherifth a grow-
ing hope, that the {cience of Medicine
may once more flourifh in this foil,
and that the various ftreams of bene-
volence, originally intended for its
nurture and encouragement, may now
be recalled to their proper channels,
and employed in fertilizing that pro-

vince,
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vince, which they were deftined to
enrich and adorn.

This Diflertation was received with
flattering marks of attention: and as
feveral refpeétable perfons are of opi-
nion, that the publication of it at this
time may tend ftill farther to promote
the great caufe, which at firft fug-
gefted the compofition of it, I have
at laft yiclded to their partial judg-
ment. No confiderable addition is
made to the Le&ure itfelf, but fome.
notes are fubjoined to illuftrate paf-
fages, which might otherwife have.
appeared incorrect, obicure, or im-
perfedt.

Tue Susject of the Second Tra&
may not be thought {o interefting as
the former, yet it may at leaft afford
amufement to fome readers, whaole
ftudies have been direéted to {pecula-
tions of this nature: and it may upon
examination be found to have more
conneétion with the Hiftory of Che-

miftry, than at firft fight appears : fmtl
| i
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if it be thereby demonftrated, that
the Chemifts adopted the hieroglyphic
mode of writing from the Aftrono-
mers, 1t follows that Alchemy was
not known, as fome have pretended,
in the earlieft ages, nor ’till long after
Aftronomy was advanced to a confi-
derable degree of perfe&ion.

Scaliger, and after him the Prefi-
dent de Goguet have flightly touched
upon the invention of the aftrono-
mical chara&ers, In fome points of
the explanation my fyflem coincides
with their obfervations, and may ap-
pear to have been borrowed from them:
out long before I knew, that they had
faid any thing upon this fubje&, my
own theory had been formed ; and it
was only in confequence of my re-
fearches in thefe authors, to render this
tract more fit for the public eye, that
I difcovered their anticipation of a
part of my plan,

I firft gave a flight view of this {y{-
tem in my chemical leGtures, and af-
terwards enlarged and extended it, as

b an
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an Effay to be read before 7he Literary
and Philofophical Society of Manche/~
ter, of which I had been lately ele¢ted
an Honorary Member.

It is with great fatisfaction, that I
embrace this public opportunity of
exprefling my fenfe of this honour,
which I cannot but regard as a tefti-
mony of their approbation of the zeal
I have always felt, and have fometimes
been enabled to difplay, for the ad-
vancement of the {ciences moft im-
mediately conneéted with my Profel-
fion. _

This Society affords a firiking ‘con-
firmation of the propriety of the ob-
fervation advanced in the 75th page.
The many ingenious Eflays and Dif-
{ertations, produced by it’s members,
and read at their meetings, thew how
naturally and irrefiftibly the - latent
{parks of genius are called 1nto action
by the principle of emulation, which
{fuch liberal aflociations infpire and
{fupport ; {o true is it, asis moft juftly
remarked in the fhort account of this

inftitu-
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inftitution, which has been publifhed,
¢ That men, however great their learn-
‘¢ ing, often become indolent, and un-
‘“ ambitious to improve in knowledge,

¢

for want of affociating with others

¢ of fumilar talents and acquiwrnents.

€
41
(<
(44
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c
(14
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o«
(49
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(11
(44
ic
9
4
(c
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havmg few opportunities of com-
municating their ideas, they are
not very folicitous to colle& or ar-
range thofe they have acquired, and
are {till lefs anxious about the far-
ther cultivation of their minds., But
Science, like fire, is put in motion
by collifion. Where a number of
fuch men have frequent opportu-
nities of meeting and converfing
together, thought begets thoughr,
and every hint 1s turned to advan-
tage. A {pirit of inquiry glows in
every breaft: each new difcovery
relative to the natural, moral,
intelle@ual world, leads to a farther
inveftigation, and each man pants
to diftinguith himfelf in the inte-
refting purfuit,”

b 2 Iam
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- I am happy to have it in my power
to add, that fince the note, relative
to the origin of the Royal Socicty, 1n
the 75th page, was firft written, the
eftablithment of a Medical Society in
this Univerfity by the voluntary and
active exertions of the Students of Me-
dicine, has, at leaft with refpect to
that branch of Science, rendered my
obfervation lefs pertinent. The fecure
foundation, upon which this Society
is eftablithed, and the affiduous atten-
tion of it’'s Members to every thing,
that can promote the intention of
this laudable inftitution, encourage a
well - founded expe&ation, that no
trifling advantages will from thence
be derived to the Science of Medicine,
to the Univerfity, and to the Public
at large. At fome future period, when
this prefage fhall have attained it’s
full completion, the remembrance of
their fuccefsful exertions will afford a
fubje¢t for pleafing reflection to thofe
members, whofe induftry and love of

knowledge laid the bafis of this affo-

ciation,
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ciation, and to myfelf, who have had
the honour to prefide over and protect
it’s infant ftate.

Tae THIRD TraAcT is a Commen-
tary upon fome of the accounts of
the Difeafes prevalent in the South
Sca Iflands. It was once my intention
to have made this commentary much
more extenfive, but the execution of
that defign was prevented by other
more neceffary engagements. As I
have no reafon to believe it will ever
be in my power to complete this plan,
I give this tract with difhdence to the
public in it’s prefent imperfect ftate,
for which I would offer an apology,
if I thought any one would be required.

The time of the appearance of the
difeafe, which is the immediate {ub-
ject of this Diflertation, may appear
to fome a matter of no great impor-
tance ; and certainly it is unimpor-
tant to thofe, who in the practice of
medicine have no guide, but Empiri-
ciim, and never extend their ideas to
the hiftorical, moral, and philofophical

prin-
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principles or confequm{:es {o often
combined with or dependant upon the
rife and progrefs of difeafes s for the
hiftory of difeafes is a part, not in-
mnﬁdﬁrab]e, of the hiftory ot human
nature, and intimately conneéed with
the progrefs of luxury, intempe-
rance, and every deviation from the
fimple laws of the animal ceconomy.
And therefore, in afcertaining the pe-
riod of the firft appearance of -any
difeafe, but particularly of one which
originates from, and yet tends to an-
nihilate, the very fource of human
exiftence, we make one important ftep
not only in the general hiftory of the
progrefs of manners, but even in the
hiftory of the world.

Influenced by fuch powerful confi-
derations, I could not but feel at the
fame time a fecret fatisfaction, arifing
from thefe purfuits, though from a
different principle. The infinuations,
which had been advanced to fhew,
that this calamity was an inveterate,
and indeed an indigenous, plague

amongit
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amongft thefe new-difcovered Iflan-
ders, had a tendency to caft a gloom
over the more common and more
pleafing contemplation of their ftate
of fimplicity and healch, previous to
the vifit of the Europeans. An at-
tempt to eftace this injurious picture,
and reftore to them, with their native,
unfulpe&ing, artlefinefs of manners,
the unimpaired graces of ftrength and
beauty, was a labour, which rewarded
itfelf, by the fenfations whmh it ex-
cited.

Having thus explained, as far as
may be thought neceflary, the prin-
ciples, by which I have been per-
fuaded to obtrude myfelf on the pub-
lic, I fubmit myfelf to its examina-
tion, with doubt indeed and appre-
henfion, yet aflured, that, although
Candour may find it impoflible to
commend the execution of my work,
the motives, upon which it was un-
dertaken, will plead ftrongly in my
favour, and, I hope, difarm the feve-
rity of Cenfure

Oxrorp, Minday,
April 21. 1783,
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| AN
INAUGURAL DISSERTATION

\ ON THE
SHRUDY ©OF . CHEMISTRY :

Read in the Natural - Philofophy School,
Oxford, May 7. 1781.

Mr Vice-Chancellor, and Gentlemen,

HE Courfe of Le&ures, to which this

is propofed as an Introdudtion, 1s
intended as part of a plan to revive the
ftudy of Medicine in this Place. This illuf-
trious Seminary has for ages held a moft dif-
tinguifthed rank in the republic of letters ;
and been defervedly celebrated, where even
the firft dawnings of Science have fhone, as
the mother of many great and eminent cha-
racters, who having fecured by their difco-
veries or their doétrines the moft eflential
advantages to their country and to mankind,
have by the fame labours obtained immortal
fame to themfelves, and to the place of their
education and refidence. Yet in the midift

A of
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of applaufes fo juftly deferved, the negleét of
the ftudy of Medicine in this place has cauf-
ed much ferious concern to our warmeft
friends, and afforded matter of fevere re-
proach and animadverfion to fome, who from
mifinformation or mifconception have enter-
tained prejudices againft us. But the muni-
ficence of our late much honoured and much
lamented * CHANCELLOR, and the affiduity
of the able Phyfician, whom the Univerfity
has eleéted to the Clinical Chair, give us
room to hope, if the liberal and truly noble
defign of our illuitrious Patron, and the at-
tentive exertions of his firft Profeflor are
fupported and encouraged by a correfpondent
zeal in the individual members of this place,
that the period is at laft arrived, when all
thefe caufes of cenfure on the one hand and
regret on the other will be totally obviated
and removed.

Senfible as I am of my own inability to
execute the tafk, which I have undertaken
in fuch a manner as to lay claim to public
approbation, -I can only prefume to recom-
mend my defign to the candour of the Uni-

% See an extralt from the will of George Henry, Farl
of Litchfield at the end of a Sermon preached by the pre-
fent Lord Bifhop of Briftol before the Governors of the
Radcliffe Infirmary, in July 1779.

- verfity
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verfity, and to hope that the goodnefs of the
intention will plead with prevailing influ-
ence in atonement for the defets and even
imperfetions, which will be found both in
the plan and execution of thefe Lectures.

How great thefe defects and imperfections
muit unavoidably be, will occur to every
one, who confiders the almoft infinite ex-
tent of the Science, and the difficulty of
purfuing a feries of experiments, amidft the
interruptions and avocations of a Profef-
fion, of which the eflential duties often re-
quire immediate attention.

The difficulties, which attend a Le&urer
in this branch, will appear in a confpicuous
light from a review of the extent and utility
of the Science: but before I enter upon
this difcuffion, it may not be improper to
define what Chemiftry is, and to point out
its objects.

It is not ealy to draw up a definition of
Chemiftry, which will be intelligible to
thofe, who are entirely ignorant of the Art,
as might be made to appear from an exami-
nation of thofe definitions which have been
advanced by the moft popular writers in
this Science. I fhall only fele¢t two, thofe
of Macquer and Boerhaave.

The former thus introduces his Elements
of Chemiftry, ¢ To feparate the different

A 2 ¢ {ub-
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purpofe of giving the neceffary information,
to a perfon unacquainted with the art itfelf.
His Commentator on this account, who
from his eminent knowledge could not but
obferve this defect, is obliged to conclude,
that arts can never be juftly defined, ’till
their nature, extent, and ufes are fully
known : a true {cientific definition being
nothing more than a general truth or ex-
preflion fumming up or including all the
particulars, from whence it was derived *.
It 1s obfervable indeed, that when eminent
Artifts or Philofophers attempt to draw up
a concife definition of the art or fcience
to which they have devoted their ftudies,
having a perfetly clear view of every part
of the fubjeé, they are apt to accommodate
their definition to their own comprehenfive
knowledge and capacity, rather than to the
uninformed minds of thofe who are to be
inftructed by them., |

On thefe accounts it may be ufeful to
take a more extenfive furvey of the fcience
of Chemiftry, and to illuftrate its object by
comparing it with others to which it is
nearly allied.

““ The Properties of Bodies make the
‘“ objects of two fciences, commonly called

* Shaw’s Boerhaave ub. fup. Note, a.
‘¢« Natu-
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«¢ Natural Philofophy and Chemifiry, which

¢¢ are indeed in many parts fo interwoven,
«¢ that perhaps no boundaries can be eftab-
¢¢ lifh’d between them. Yet in moft cafes
¢« they certainly admit of an effential and
¢¢ important diftinction. Natural or Me-
¢¢ chanical Philofophy, as it fhould perhaps
¢ be named with more propriety and accu-
¢ racy, feems to confider bodies chiefly
‘c as being entire aggregates or maffes;
¢ divifible into parts, each of the fame ge-
¢¢ neral properties as the whole ; and as being
¢ of certain magnitudes or figures, known
¢ or inveftigable, gravitating, moving, re-
¢ fifting, &¢. with determined forces, fub-
¢ jet to mechanic laws, and reducible to
¢¢ mathematical calculation. Chemiftry con-
¢ fiders bodies, as being compofed of a
¢ particular fpecies of matter, difloluble,
¢ liquefiable, vitrefcible, combuftible, fer-
“ mentable, and impregnated with colour,
“ {mell, tafte, &c; or confifting of diflimilar
‘¢ parts, which may be feparated from one
¢ another or transferred into other bodies.
‘¢ The properties of this kind are not fubject
‘¢ to any known mechanifm, but feem to be
‘¢ influenced by laws of another order. Thus
¢ Natural Philofophy inveftigates the ob-
‘¢ vious external and general properties of

the



8 OF \T:HE '"STUDTY

¢ the Air, Fire, Water, Heat, Cold, Moi-
¢¢ fture, Wind, @¢: by various experiments,
¢ made with the air-pump and other fuit-
¢¢ able inftruments: but it is the bufinafs
¢ of philofophical Chemiftry more intimately
‘¢ and effentially to examine the internal na-
¢ ture,ftructure, compofition, operations, and
¢¢ relations of thefe Elements; and thence
« 1t finds modes of applying them as en-
¢¢ gines and inftruments of bufinefs either
¢¢ {feparately or in co-operation with thofe
¢¢ folvents or menftrua, which have always
‘“ been confider'd peculiarly as chemical
¢ agents *.”

This illuftration, which points out the
exa&t limits of thefe two branches of
{cience, and particularly thews, that in the
paffage above cited from M. Macquer, Che-
miftry 1s but partially and imperfectly de-
fined, will ferve alfo to introduce a Definition
more accurately correfpondent to the princi-
ples of diftinction here laid down.

A celebrated Profeffor in a Northern Uni-
verfity defines Chemiftry to be a Science,
which teaches by experiments the effects of
beat and mixture on bodies: a definition,
which will be found more truly applicable

* Lewis, Comm. Phil. Tech. Preface.
and
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and comprehenfive, than any which has
hitherto been propofed.

The extenfive utility of the fcience thus
defined, is fhewn by its immediate connec-
tion with almoft all the arts in any degree
fubfervient, not only to the comfort, but
almoft to the very fubfiftence of civilized
life. In that important bufinefs of making
bread ; in the arts of dying, tanning, paint-
ing ; in the manufactures of glafs, porce-
lain, and enamel; in the preparation of
artificial {tone, and the various kinds of ce-
ment ; the imitation of gems; the prepara-
tion and refinement of falts and fugar ; the
extraction of metals from the ore; the in-
vention of compound metals, and the dif-
covery of the feveral modes by which me-
tallic fubftances may be applied to mechani-
cal, culinary, or ornamental ufes; the influ-
ence of Chemiftry is fufficiently obvious.
To the fame fource we may impute many
of the principal improvements of mo-
dern Agriculture, the regulation of the
putrefactive procefs for the preparation
of manure, the inveftigation and deteti-
on of the beneficial qualities of alkalis,
neutral falts, and fome {pecies of earth.
Thefe advantages are feen in a more extenfive

B ViEW
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view, when we contemplate the numerous
producs obtained in' the different proceffes
of diftillation and fermentation. In this
enumeration of the benefits, which have
been introduced into civilized life by Che-
miftry, it would be unpardonable in one
who propofes this courfe of leCtures, as
part of a plan for the promotion of the
ftudy of Medicine, to omit the mention of
the great improvements, made by its union
iwith Chemiftry, both in the theory and prac-
tice of that Science. The nature and defign
of this undertaking will apologize for a more
extenfive excurfion on this part of the {fubject.
Many of our moft active Medicines are
chemical preparations, equally unknown to
the ancient inhabitants of Europe, and to
the modern poffefiors of the uncivilized parts
of the globe. The acquifition of thefe me-
dicines, the difplay of their virtues, and the
application of thefe properties to the relief
of the calamities or infirmities of human
nature, we owe entirely to the perfeverance
of the Chemical fe@ of Phyficians. Their’
adverfarics, who could not deny their pre-
tenfions to difcoveries of {uch indifputable
importance, contented their malice by af-
cribing thefe great proofs of indefatigable
labour, in fome inftances directed by real ge-
nius,.
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nius, to accident and the favour of fortune
alone : not recolle¢ting, that even accidental
difcoveries are not made in Chemiftry with-
out almoft inceflant attention and fatigue.
Thefe inquiries, efpecially when the {phere
of the application of this {cience became
enlarged, required, if I may ufe the exprefii-
ons of avery elegant Writer on this {ub-
ject *, ¢ an uninterupted attention of mind,
¢ and the conftant wearifomnefs of bodily
¢¢ labour:” and thefe artifts perhaps thought
themfelves in no {mall degree {uccefsful,
if their exertions of mind and body were
even cafually rewarded by a difcovery, which
might ultimately contribute to the advan-
tage of mankind.

By the experiments of the Chemifts we
have obtained a more accurate idea of the
formation, cumpﬂﬁtidn, and qualities of the
blood and the {ecreted fluids of animal bo-
dies. By the fame we have acquired a more
intimate knowledge of the procefs of refpi-
ration, and of the nature of the fluid difchar-
ged from the lungs with the breath : and thus
the phyfiology and pathology of an organ fo
neceflary to life have been greatly improved.
By the progreffive advancement of Chemiftry,

¥ [Vatfon, Effay 1. Vol. 1. p, 40.
B 2 Phar.
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Pharmacy,a moft effential branch of the medi-
cal art, as it directs the’preparation and com-
pofition of natural or artificial fubftances for
medicinal purpofes, has already received, and
daily receives, proportionable illuftration and
advancement ; and in this country efpecially
has been refcued from a ftate, which was a
{candal to the good fenfe of a natien, where
the liberal arts were cultivated, and is now
reduced to a judicious, concife, and elegant
fyftem *. . To thefe obfervations we may add,
that by the application of Chemiftry we
are making a daily progrefs in the inveftiga-
tion of the caufes of epidemic difeafes; and
as we advance in the knowledge of their
caufes, it is but reafonable to hope we fhall
gradually difcover and bring to perfe@ion
thofe means, by which their violence may
be mitigated, and perhaps their frequent
recurrence prevented. Thefe difeafes often
fpread devaftation thro’ extenfive coun-
tries, over people of all ranks and orders,
without being in their own nature infe@ious.
That they cannot be imputed to any particu-
lar mode of living is obvious, becaufe in thofe
who are attacked with the evil, the mode
of life is infinitely various. ‘There muft

* Gregory, Comp, View, Vol, I p, 127.
there-
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therefore exift fome more general caufe,
moft probably impregnating or influencing
the atmofphere, which alone is common to
all ranks of people. For a long feries of
years obfervations have been made on the
fenfible qualities of the atmofphere, relative
to its weight and temperature; and thefe
have been compared with the recurrence of
epidemic difeafes, but ftill we have not
obtained a complete explanation of the pha-
nomena. The inquiries of modern Chemifts
have been direfted to the examination of its
more hidden qualities, by an analytic invef-
tigation of its conftituent parts*. The
progrefs which has been made in this new
path promifes much real, much applicable
information on a fubject moft immediately
connected with the prefervation of the firft
of all bleffings, Health.

If after this furvey of fome of the prin-
cipal circumftances, which have contributed
to the convenience and elegance of domeftic
life in the European, and fome of the Afiatic
nations, we turn our thoughts to the con-
templation of the miferable ftate of the un-
civilized tribes, who refide in the interior
regions of North America, Tartary, or the

* Sce Bergman’s Preface to Scheele’s Treatife on Air and
Fire, Forfler’s tranflation P, xxi.

new
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new difcover’d iflands in the South Seas,
where thefe fciences and all their advan-
tageous effects are unknown, we may be
taught by the contraft to value and to cherifh
thofe arts, from which our fuperiority in
civilization has been derived, and excited to
ufe our utmoft endeavours to tranfmit them
down to our pofterity with improvement,
and to communicate them to nations yet un-
informed, that the benefits which we enjoy
may become univerfal.

While Chemiftry has contributed {o large-
ly by the invention of thefe {fubordinate arts
to the more commodious fubfiftence of the
human {pecies, it has lent its aid in many
inquiries of a more important nature, which
have contributed moft effentially to the pro-
pagation of happinefs by diffufing wide the
inftructions of Hiftory and the confolations
of Religion.

It may be remarked, that to the ufe and
application of glafs in the conftru&ion. of
tellefcopes, mirrors, 'and optical inftru-
ments we owe the enlargement of our ideas
concerning the Author of nature, and thofe
ftupendous laws, which regulate the fyftem
of the Univerfe, fo perfpicuoufly difplayed by
the fublime difcoveries of Galileo and New-
ton. Thus the {ciences of Aftronomy and

Optics
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Optics have been, and not remotely, indebted
for their prefent eminent advancement to the
labours of Chemiftry. But in this place I
more particularly allude to the inventions of
Writing and Printing. The materials, by
which thefe arts are carried on, are obvioufly
of chemical production, and their progrefiive
improvement to their prefent ftate of per-
fetion has been derived from the fame
fource.

Some writers fond of maintaining para-
doxical opinions, and lamenting the vices
of their own times, which even Learning
has been too often proftituted to encourage
and foment, have expatiated with rapture
on the happinefs of thofe ages, when the ufe
of letters was unknown. They have fup-
pofed, that the contagious influence of vici-
ous example, if it exifted at all, atted but
in a {mall {phere, and foon expired from the
defet or abfence of thofe corrupt fources
of {upply, by which it has been pro-
pagated in later periods and in modern
{tates, which we affet to call civilized.
But it is probable from a more inti-
mate acquaintance with the real condition.
and modes of life of thofe numerous Aordes,
which refide in the interior regions of Tar-
tary, and America, that all thefe ideas of

the
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the exiftence of a pure morality in’
countries, where the ufe of letters is un-
known, exift only in vifionary and enthu-
fiaftic imaginations. The defes of tradi-
tional knowledge, the only {pecies which
can be conceived to fubfift in fuch a ftate,
are vifibly difplayed in thofe wild inventions,
which disfigure the early pages of ancient
hiftory ; where religion and impiety, mora-
lity and vice, are blended together in the moft
abfurd fictions, and every excefs and extra-
vagance 1s countenanced, recommended, and
enforced by the example of Heroes and
Deities.

By the arts of Writing and Printing all
the refined pleafures of focial life have been
advanced to the higheft pitch of improve-
ment. It will naturally occur to a refletting
mind, how much the important interefts of
Religion have been extended and fecured by
thefe arts, as by the multiplied copies of the
Sacred Writings, the hiftory of Revelati-
on, the fublimity of its dotrines, the purity
of its precepts, the confolation of its re-
wards, the terror of its judgements, have
been propagated to the moft diftant regions,
and perpetuated to all ages. We may add
too, that by thefe means alfo have the elegant
productions of genius in former periods been

deli-
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delivered down to us; and thus we are
taught to feel a portion of that infpiratioﬁ
which animated the fages and poets of anti-
quity. And even thofe perfons of more ob-
{cure ftation, to whom the philofophic, hifto-
ric, or poetic page of antiquity has never been
open’d, will ftill acknowledge the extenfive
utility of the arts we are now contem-
plating, when they recolle&, that by thefe
the negotiations of trade are conduéted, and
that to thefe we owe the ineftimable fatisfac-
tion, which arifes from a reciprocal com-
muni{:atinn of the fentiments of friendfhip
in epiftolary correfpondence.

The Chemical arts indeed have in a moft
effential manner contributed to the promo-
tion of Navigation and Commerce. Thus the
fecret treafures of diftant nations have been
laid open and interchanged; the poverty of
one country has felt the beneficial influ-
ence of the fertility of another; the ftores
of the Materia Medica, the means of
preferving or reftoring health, have been en-
larged, and every comfort of domeftic life
has received ample augmentation. And in
this general circulation of benefits, Che-
miftry has itfelf experienced a proportionable
increafe of its refources in a large fupply of
materials for future operations, from whence

B new
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new and unexpected produds are daily ob-
tained, and fucceflive improvements in va-
rious manufaGures and in medicine {fuggeft-
ed and promulged.

While Chemiftry has thus brought to
light, and advanced to perfection, thofe va-
rious inventions, by which human life is
render’d more commodious and more polifh-
ed; it has pointed out the means, by which
thefe advantages may be render’d fecure to
to the pofiefior, and defended from the un-
juft invafions of avarice and tyranny.

The natural paffions of men, inflamed by
ambition or ftimulated by neceflity, in very
early times taught the ufe of Arms. It is
moft probable, that the weapons of offence
or defence, employed in the early ages, were
no lefs rude than thofe, which are now ufed
by nations little advance in the arts of
civil life. But the difcovery of a method of
extracting iron from its ore, and forging in-
firaments of greater ftrength and execution,
very foon fuperfeded thefe rude inventions.

It is not my bufinefs to enter into a hif-
tory of the art of war. It is a melancholy de-
tail of tranfactions, which fhew on the one
hand the dreadful effe&s, refulting from the
violence of unreftrain’d ambition, and the

indulgence of malignant paffions; but on
the
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the other hand exhibit wonderful exam-
ples of intrepidity, patience, perfeverance,
generofity, and every other fublime virtue.
This art, which the difcovery of iron con-
tributed only to render more extenfively ca-
lamitous, was by another chemical invention
reduced to a milder fyftem. The ufe of
Gunpowder has totally changed the mode of
conducting war, and at the fame time, that
it has render’d policy and conduét more pre-
valent than brutal courage, it has contribu-
ted greatly to mitigate and {often this {courge,
{o deftruétive to the human race. Battles are
now rarely diftinguifh’d by that dreadful car-
nage, which ftained the plains of Cannz and
Pharfalia : and the influence of a milder
Religion having infpired a milder f{yftem of
morals, war has been converted, amongft
civilized nations, by all thefe concurrent
caufes from an offenfive to a defenfive infti~
tution *,

=B Le#:m in his learned and very entertaining hif-
tory of the Origin of Medicine, mentions amongft other
~ caufes, which prevented the progrefs of Surgery in the
early ages, that no attention was then paid to captives
in battle tho’ wounded, who were confider’d as the flaves
of the conqueror. He gives many inftances of this inhu-
man mode of treatment, and particularly remarks, that
an exchange of prifoners was never thought of : ¢ {o that
¢ one of the moft likely means,” he adds with equal fen-
fibility and difcernment, ¢ of promoting the knowledge of

2 ¢ Sur-
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From the whole of this review of the advan-
tages derived to mankind from the improve-
ment of the fcience and art of Chemiftry,
(in which however many particulars have
been but lightly touched, and many entirely
omitted,) it will appear how much this
{cience and the arts dependent upon it, have
contributed to the civilization of life. And
at the fame time that it has made it more
commodious and more defirable, it has
fupplied the means of protection and de-
fence, whereby nations, and every individual
pofleffor of thefe bleflings, are enabled in peace
and fecurity to maintain their pofleffions in-
violate.

Tuis difplay of the infinite advantages,
which mankind have derived from Chemif-
try, cannot but excite a curiofity, in thofe
to whom they are difplayed, to learn the
fteps by which the fcience has gradually ad-
vanced to that perfection, which it at pre-

¢ Surgery, and the offices of humanity, was thus in a
“¢ great meafure precluded. Indeed the mode of making
¢ war among the ancients was no lefs inhuman than fatal.
¢ It is the invention of fire arms, that hath prevented the
¢ deftruction of the human fpecies, and at the fame time
¢ contributed more to the eftablithment of fcience, than
‘¢ any difcovery except the mariner’s compafs.” Lettfom’s
Oration on the origin of Medicine p. 37.

fent
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fent boafts. I fhall therefore in the next
place give as brief an account as I can of the
principal events and revolutions in its hif-
tory.

THE ancient hiftory of Chemiftry, like
that of nations, is involved in obfcurity, and
perplexed with fabulous inventions. The
lovers of this fcience, imprefled with a high
fenfe of its importance, have deemed its ex-
iftence and cultivation co-eval with man-
kind. Some of its moft fanguine votaries,
not finding in the annals of thofe early pe-
riods traces of general knowledge adequate
to difcovertes of {o fublime a nature, have
attributed its invention to the immediate
interpofition of the Deity, and afcribed
the operations of Tubal-Cain, (who, as we
are told in Scripture *, diftinguithed himfelf
foon after the fall of man by his works in
brafs and iron,) to direct infpiration from
Heaven. The ancients, they fay, fenfible
equally with themfelves of the extent of
his 1kill in metallurgy, fo far exceeding that
of all his contemporaries or predecefiors,
conceived him to be one of the Gods, and
paid him divine honours under the name of

* Genefis iv. 22.
Vulcan
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Vulcan *, Tt muft be confefs’d, that the ex-
tration of iron and copper from the ore

* Nor was this the only mode of infpiration, by which
this art was fuppofed to have been firft communicated
to mankind. Many of the alchemical writers have afferted
that when the Dazmons, the fallen Angels, faw the daugh-
ters of men, they were enamour’d of their beauty, and ob-
tained the gratification of their defires, by revealing to
them the doétrines and procefles of this facred art. The
curious reader will find in Dr Shaw’s Edition of Boerhaave’ s
Chemiftry, V. I. p. 8. a fatisfatory abftraét from the
writings of Zofimus, Clemens Alexandrinus, and Borrichius
relative to this extraordinary fubjeét. Frivolous and ab-
furd as this opinion may now perhaps juiftly be thought,
we are obliged to it for fome very beautiful paffages in
the Paradife Lot and Regained ; particularly B, 3. 4613,
B. 5. 446, B. 11. 580, and 613, and Par. Reg. B. 2. 1475,
In fome of thefe paflages Milton adopts the tradition of
an intercourfe between the fallen angels and the daughters
of men : in others he confines himfelf ftrictly to the more
plaufible interpretation of that text of fcripture, which
has been made the bafis of thefe ftrange conjectures (fee
Gen. 6. 2.) It is moft probable, that by the appellation of
the Sons of God were defigned a fele¢t race of men, the
defcendants of Seth, who for a time preferved themfelves
pure and uncorrupted worfhippers of the true God; but
were at laft feduced to idolatry by the alluring beauties of
of the daughters of Cain.

The hiftory of Vulecan is not lefs obfcure and difficult of
explanation, than that of the other heathen deities., Bar-
richius, unable to reconcile the various do&rines advan-
ced on this point, is obliged to affert, that there were four
perfons of this name, who were deified by the ancients.
1{t the Tubal-Cain of the Scriptures. 2dly Canaan, the
youngeft fon of Cham, whofe elder brother Mizraim he
fuppofes to have been the Hermes or Mercury of the
fEgyptians. 3rdly a fon Jupiter and Juno. 4thly a perfon
of much later date, by birth, if 1 recolle& right, a Mzna-
lian, and afterwards king or lord of the ifles, from him

called,
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is,even at prefent,one of the moftdifficult ope~
rations of metallurgic Chemiftry : and hence
we are reafonably led to form no mean ideas

of the fkill of the artificer, who firft effected

called, Vulcatian, He readily gives up Tubal-Cain, and
fuppofes, that all the attributes and qualities, generally af«
cribed by the heathen world to Vulcan, thould be referred
to Canaan, whom he attempts to prove the Agyptians re-
garded as the God of Fire. From the inftruétions of him«
elf and his brother Mizraim, he informs us, they derived all
their knowlege in Chemiftry and Natural Philofophy, which
he is willing to infinuate was fo extenfive, that fubfequent
difcoveries have added little to it. Hermes the {econd,
whofe Agyptian title, expreflive of his greatnels and know-
ledge, the Greeks tranflated Trifmegiftus, was pofterior to
thefe, and derived his celebrity from the illuftration of the
works of the firft Hermes,and the wholefome laws and infti-
tutions, which he enafted. In defence of the erudition of
the Egyptians Borrichius is {o firenuous an advocate, that
he will not relinquifh the fmalleft point to his opponents,
His arguments, tho’ perhaps they may not convince, may
very much amufe, an inquifitive reader. See his work
De ortu. et progr. Chem. p. 50 to 76. edit. Hafniz. 1668.
I cannot conclude this fubje& without obferving, that
whatever foundation there may be for any of thefe opi-
nions concerning Vulcan ; that which contends for the
identity of this Deity and Tubal-Cain has fcarcely any
other fupport, than a flight refemblance, in fome languages,
in the found or termination of the two names. The ftory
of Vulcan, whoever was the perfon who acquired the ho-
nour of an apotheofis under that title, or whether any fuch
perfon ever exifted or not, feems to have fome connection
with the traditions concerning the War in Heaven and the
expulfion and fall of the Rebc! Angels. Homer in the firft
Iliad reprefents him, advifing Juno to appeafe theanger of
Jupiter by fubmiffion and acquiefence from his own expe-
rience of the dreadful effeéls of the excited wrath of that
Supeme Power: and he then defcribes his expulfion from

heaven,
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this laborious procefs. Qur opinion of this
difficulty,” and confequently of the great ex-
tent of Tubal-Cain’s knowledge, is farther
increafed by a doctrine, which ftill prevails
in many works on metals and minerals,
““ mineralia tendere ad metalla, metalla ad per-
¢ fectionem;” that 1s, that all mineral {ub-
ftances are in a progreffive ftate, advancing
from the moft crude and imperfeét mineral,
earth or ftone by the gradual operation of
nature to a metallic form, and ftill onwards
thro’ the lefs perfect forms of metals to the
condition of that, in which all the diftin-
guifhing qualities are united, Gold *. This

heaven, when on a former occafion, either in defence of
herfelf or fome other Deity, he had dared to oppofe the
authority of Jupiter, which none ever refifted with im-

punity.
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I deem
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opinion was dictated by an attachment to
the theories and purfuits of alchemy ; and is
perhaps more agreeable to thefe than to
truth and nature. If this alchemical doc-
trine were true, {pecimens of native metals
or even of metals in the various ftages of
their progreffive ftate would not be fuch rare
occurrences as they are. I am induced to
believe, that the inverfe of the abovemen-
tioned pofition is the truth; and that metals
were in the earlier ages much more fre-

I deem it needlefs to refer to thefe, when I can produce
the authority of much later and more perfpicuous chemifts.
See Beccheri Supplement. Secund. in Phyficam Subter-
rerraneam, Thefin 2ndam, de fubjecto tranfmutationis me-
tallicee. “¢ Przcedens thefis demonftravit poffibilitatem et
¢ neceffitatem tranfmutationis metallicze ; nunc hic thefi,
¢¢ qualiter illa contingat examinabimus, atque ita de fub-
¢ jefto tranfmutationis metallice agemus. Cum vero
¢ natura femper intendat perfectius, etiam illam fuum or-
¢¢ dinem circa tranfmutationem metallorum obfervare cre-
“¢ dibile eft. Statuemus ergo, naturam omnia corpora
¢ metallica in aurum deducere velle ; etiam deduéturam,
“* {i non impediatur,” &c. &c.

See alfo Stablii Specimen Beccherian. Part. 1. Se&. 11.
Memb. 4. Thef. 4. where the dotrine is carried much
farther, and extended to all fubterraneous bodies, the
thefis propofed being, ¢ Swbterranea tendunt ad metal-
t¢ leitatem ; metalla ad perfectionem.” The defence of
this thefis begins thus, ( by which we perceive that Szah/
did not entertain a doubt concerning the truth of the pofi-
tion.) ““ Eft hac authoris noftri hinc inde indigitata afler-
“ tio; cui ficuti velut univerfa alchymiftarum antiquitas
“¢ pollicem premit.” &c. &c.&c. Though he afterwards
makes (ome attempts to medify and limit the do&trine.

D quently
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quently found native, or very rarely and
flightly combined with thofe fubftances,
with which we now find them mineralized,
and which render the extra&ion of them
from the ore fo difficult. When we confider
how many folvents of metallic fubftances
arc every where prefented in the bowels of
the earth, and refle@ how foon any of the
metals, except gold, filver, and platina, ex-
pofed to the acion of fubterraneous ?ltams
and vapours, are corroded and even difiol-
ved, we fhall rather imagine, that we fee
nature acting in an oppofite mode ; and be
led to fuppofe, that metals were originally
formed in a ftate much nearer to that which
we call perfe&, and that their purity has
been gradually diminithing by the action
of thofe fubftances, which are now the media
of their mineralization. If this opinion can
be admitted, the works of Tubal-Cain may
be deemed lefs difficult, than upon the com-
mon {uppofition we have been induced to
believe them.

From this infpiration of the firft artificer
in chemical works, whofe name ftands upon
record, the art, if we believe the fuggef-
tions of partiality and enthufiafm, advanced
quickly to the utmoft degree of perfection in

the antediluvian world : And the valuable
{ecrets,



OF CHEMISTRY. 27

fecrets, which its numerous profeflors and
votaries had revealed, were preferved with
anxious care by the fons of Noah, when
every trace of other {ciences was obliterated
in the univerfal calamity of the deluge, and
were particularly cultivated and taught to
his defcendants by Cham, whofe pofterity
fettled in Paleftine and Agypt. ¥ From
him, it is aflerted, the name of the art itfelf
Chamia or Chemia is derived. The proverbial
celebrity of the Agyptians in general {cience, -
and in many of the arts immediately con=-
nected with Chemiftry, in dying, gilding,
in fome metallic works, and in the em-
balming of bodies, 4 feems to give a good

* Hift. de la Philofoph. Hermet. par. L’ Abbé Lenglet
du Frefnoy . Vol.1. p.7. Se&. IV,

+ Allufions to the wifdom of the Egyptians, and proofs
of their proficiency in thefe arts, at leaft in the time of
Mofes, are very frequent in the Old Teftament, particu-
larly in the following paffages. Genmef. 41. v. 42. fd. 50.
V.2, 3,206, Exod. 25. v. 11, 31, 36. Id. 28. throughout,
Id.12. v.35. Id. 31. v. 3,4,5. 1d. 32. v.4. 1d. 35. through-
out: to which may perhaps be added 1 Kings. 4. v. 30.

To thefe teftimonies concerning the fkill of the Agyp-
tians we may add that of Homer, tho’ it muft be acknow-
ledged, that according to every {yftem of chronology fome
hundred years elapfed between the times of the patriarch
and the poet, yet the paflage fhews, that many of the or-
namental arts connected with Chemiftry had been long
practifed in Agypt. The paffage I allude to is the ac-
count of the prefents made to Menelaus and Helen b
the king of Thebes and his wife, confifting of elegantly

Eh 2 wrought



2.8 O'E AT HE*ST U DY

foundation for fuch an opinion. An argu-
ment fuppofed irrefragable in confirmation
of thefe conjectures is adduced from the
fcriptural account of the deftruction of the
golden calf by Mofes, who is expreflly faid, *
to have been learned in all the wifdom of the
Agyptians. Much time and much learning
have been expended very fruitleflly on the
Huftration of this piece of facred hiftory.
It has been generally produced as a demon-
firation of the flourithing ftate of Che-
miftry in Agypt, as it is thought to prove,
that they were not unacquainted with the
method of diffolving gold. But it has been
juftly remarked, by a very elegant and inge-
nious Writer, § that the expreflions of Scrip-
ture, in either of the paflages, where this
fact is recorded, -} do not authorize us to

wrought veffels of gold and filver. Qdyf. 3. 125 et feq,
Perhaps in many of thefe paffages, the terms properly un-
derftood will not be thought to imply fuch an extenfive
and univerfal knowledge of Chemiftry in Agypt, as the
advocates for this opinion are willing to fuppofe. Conjec-
tures might be advanced on this fubjeét, but I think it
better to let thefe defcriptions have their full force. Yet it
may be obferved, that in all thefe paflages or the books
from which they are taken, we find very rarely any mention
made of iron or brafs; from whence it thould appear that
the aperations on thefe metals were not brought to any
great perfeCtion. The accounts too of their dymng and
colouring are extremely general,

* Aftsq. v. 22,

§ Watlon’s Chemical Effays. Vol. 1. p. 10,

t Exod. 32. v.20. Deuteron. g. v. 21,

fay,
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{ay, that Mofes made an actual folution of
the gold. We are fimply told, ¢ that he
‘¢ took the calf, which they had made, and
¢ burnt it in the fire, and ground it to pow-
¢ der, and frawed it upon the water, and
¢¢ made the children of Ifrael to drink of it.”
And fecondly, fuppofing the folution to have
been as perfect, as could have been effected
by the procefs of Dr. Stabl, which fome
have called in to their aid, is it in any de-
gree a proof of the general proficiency of
the Agyptians in Chemiftry, that One Man,
diftinguifhed by the peculiar favour of Hea-
ven, and led by the vifible hand of the
Deity ; One, who had not long before, to
difcountenance and counteraét the rebellious
difpofition of his tribes (by giving evidence
of the fupernatural powers, with which the
Almighty had endued him) divided the
fea for their paflage, and called forth water
from the rock to relieve their thirft ; that
this One Man fhould effe¢t a phznomenon, to
them perhaps equally new and extraordinary,
the folution of gold ? Is not the very men-
tion of it rather a proof, that it was effected
by no procefs generally known, by no com-

mon power or knowledge ?
We may leave therefore to the /Egyptians,
and their neighbours the Tyrians and Phe-
nicians,



30 O®F THE STUDY¥

nicians, the credit of the arts for which
they are fo celebrated : we may even permit
the vanity of antiquarians in {cience to expa-
tiate on the inventions of the fabulous ages,
the difcoveries of Hermes, and the wonderful
Arcana revealed only to thofe who were ini-
tiated in the /Fgyptian myfleries ; but with
all reafonable indulgence to their credulity,
we cannot allow thefe ideal fancies to ufurp
the place of truth. It will appear moft pro-
bable, if we attend with due difcrimination
to the few authentic evidences which can
be collected from ancient hiftory, that Che-
miftry (tho’ many of the arts dependant
upon it were not unknown to the antedilu-
vian world, to the Agyptians and Tyrians
fince that period, and ftill more lately to
the Greeks and Romans) was little more
than a colleGtion of fome few procefles, ne-
ceflary to life or {ubfervient to luxury; but
was never confidered in one comprehenfive
view, or cultivated as a {cience, previoufly to
thofe ages, which we deem modern. The
ancients probably knew not even the name
of Chemiftry, tho’ fo much has been writ-
ten concerning the word ysueaa, which feems
rather to have been derived from the name
of a diftri, or perhaps of the whole of
Agypt applied originally from fome peculiar

appecar-
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appearances of its foil, and borrow’d after-
wards at a very diftant period of time to
diftinguifh an art, which was conceived to
have had its rife and principal cultivation
in that country. Plutarch calls Agypt,
Xy, * but without any reference to the
arts for which it was celebrated. It may be
added that we find no clear allufions to it in
the claffical authors, tho’ its do&rines and
difcoveries would have afforded ample fcope
for the exercife of the faculties of the ima-
gination, and the powers of defcription.
From all that has been advanced concerning
the rife and progrefs of Chemiftry, perhaps
it may be thought not unreafonable to be-
Heve, that the art owes its origin to the ne-
ceflities of mankind in the earlieft ages.
Some painful or pleafing impreffion, excited
by furrounding obje(ts, called the attention
of men to the examination of the properties
of particular bodies, which chance had pre-
fented : and the fenfe of fome craving want
fuggefted the means of applying thofe pro-
perties to ufe. It was very long however
before the ftock of chemical fats. thus
flowly accumulating, afforded materials for

* Eri oy Arumloy & Tots [LANIT (ARAL)yElolY SO wanep Ta
MENLY Te 0QAA i XNLloty ¥gAuol.

Plutarch. If. & Ofir. Sguire’s Edit. Se@. 33.
that
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that comparifon of faéts and their relations,
which we call Science. The principles of
many branches of the art, and therefore
thofe branches themf{elves, are neceflarily co-
exiftent with mankind; but the fcience of
Chemiftry was entirely unknown to the an-
cient world.

In purfuing this hiftory, I do not think
it neceffary to detain you with an account
of what has been related of the proficiency of
Pythagoras and Democritus * in this art, par-
ticularly in the imitation of gems, with which
the latter has been faid to have been intimately
acquainted. Itis not improbable, that by acci-
dent he had difcovered a procefs, by which a
glafly compofition might be formed, and had
learned, equally by accident, a mode of ting-
ing it of various colours. Even this degree of
knowledge, if fupported by proper affiftances

* The Abbé Lenglet du Frefnoy, in his 1ft Vol. of the
Hift. de la Philof. Hermetique, cites the following tefti-
monies of the chemical knowledge of Democritus, ¢ Ita-
que, inquit, omnium herbarum fuccos Democritus ex-
preffit, et ne lapidum virgultarumque vis lateret, zetatem

inter experimenta confumpfit.
Petron. Arbiter in Satyrico.

Hic etiam doQiffimus fuit Democritus : primus enim li-
quandi lapides, fingendi fmaragdos, et quemlibet infun-
dendi colorem, rationes invenerit, Ebur emollire noverat,
aliaque innumera. Seneca Lib. 14. Epift. g1.

Du Frefugy Hift. Vol. L. p. 2q.

of
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of myftery, which are rarely deficient in the
philofophical experiments of rude and unin-
formed periods, would have attrated no
{mall admiration, when the art was 1n 1ts
infant ftate. It is not eafy to rely with much
confidence on any accounts, which the an-
cients have given of his farther progrefs.
The language of admiration is not always
the language of truth, becaufe admiration
is often the offspring of ignorance.

The hiftory of Chemiftry affords but little
inftru&ion or amufement, ’till we come to
the zra of ALCHEMY.

This is an Arabian title given to a moft
extraordinary fcience, by which it was fup-
pofed that a few perfons, who from their
wonderful acquifitions were called, Adepts,
could tranfmute all metals into gold, could
prepare an univerfal folvent, and compound
a medicipe, capable not only of reftoring
health, but even of perpetuating life.

The principal objet of this Mania for
many ages was the art of making gold. For
a great length of time, it employed only the
{peculation of a few curious perfons, fo bu-
ried in retirement and loft in obfcurity, that
there is almoft reafon doubt, whether the
perfons, whofe names are delivered down to
us, ever exifted. Some authors affert, that

E « lo
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fo early as the third century of the Chriftian
@ra, the emperor Dioclefian ifflued an ediét
for burning all the books of the ZEgyptians
on this art, on account of fome confpiracies
formed againft the Roman ftate. Tho’ this
edi@ is omitted by moft of the writers, who
have given us the hiftory of that period, yet
it is introduced into a late very celebrated
work, principally on the authority of Suidas.*
It is introduced however with caution and
doubt, and with thefe juft obfervations, that
probably thefe ancient books fo liberally af-
cribed to Pythagoras, Solomon, and Hermes,
. were the pious frauds of more recent Adepts;
that there is no mention of the tran{muta-
tion of metals in Pliny’s voluminous regifter
of the difcoveries, the arts, and the errors
of mankind ; and that if Dioclefian had
been convinced of the reality of this valuable
art, far from extinguifhing the memory, he
would have converted the operation of it
to the benefit of the public revenue.  Mr.
Gibbon calls this celebrated edict, and the
perfecution of Dioclefian, the firft authentic
cvent in the hiftory of Alchemy. < The
¢« conqueft of Agypt by the Arabs,” he adds,

* Suidas in Voce Xnuue.
+ Gibbon’s Hiftory of the decline and fall of the Roman

empire. Vol.I. Ch. 13
. ¢¢ diffufed
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¢ diffufed that vain {cience over the globe,
¢« Congenial to the avarice of the human
¢¢ heart, it was ftudied in China, as in Eu-
‘¢ rope, with equal eagernefs and with equal
¢¢ fuccefs. The darknefs of the middle ages
¢« enfured a favourable reception to every
«¢ tale of wonder, ‘and the revival of learning
¢ gave new vigour to hope, and fuggefted
¢ more fpecious arts of deception.” Not~
withftanding an authority fo refpectable, I
am inclined to doubt, whether the doctrines
of Alchemy prevailed, thatis, were fo openly
advanced as this paffage would imply, at
that period. I cannot abfolutely prove, that
Dioclefian really did not iflue fuch an ediét,
or that the A gyptians did not boaft, that they
were poflefled of this wonderful degree of
chemical knowledge; but it may be juftly
thought extraordinary, that a circumftance {o
important is not noticed by all the hiftorians
of that and the immediately {ucceeding ages.
There are fome reafons too, to {ufpect that
this famous paflage of Suidas has been in-
terpolated by fome later commentator or edi-
tor of that author, or that Suidas himfelf
(for he wrote, whatever {yftem of chrono-
logy we chufe to follow concerning him, at
a time when the alchemical opinions flou-
rithed in full vigour) adopted it, without

E 3 {ufficient
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fufficient proof of its truth, from fome of
the alchemical writers, who had invented
it to increafe the dignity, by eftablithing the
antiquity of their art. And we have the
more reafon to believe, that either one or the
other of thefe fuppofitions is juft, as Suidas
or his interpolator goes much higher in ano-
ther place, and afferts in exprefs terms,
‘e that the golden fleece, which Jafon and
«“ the Argonauts carried over the Pontic fea
¢ to Colchis, was onlv a book written on
¢ fkins, which taught the manner of mak-
““ing gold by the chemical art.” * I only
produce this paflage as a proof of the credu-
lity, or at leaft facility, with which Suidas
introduced any alchemical aflfertion into his
collection ; for this opinion, whatever may
be thought of the former, is fo abfurd in
itfelf, and fo deftitute of any fupport from
ancient hiftory, from the works of the Gra-
cian poets and philofophers, and fo totally
difcountenanc’d by every fyftem of mytho-
logy, that it can require no further com-
ment. It is obvious however to remark,
that thefe two paffages of Suidas {tand upon
the fame foundation : either they are both
interpolations, or they were taken without

* Suidas, in Voce Asas.

{ufficient
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{ufficient examination of true hiftory from
the writings of the alchemifts.

We are only certain, that in the dark
ages, which accompanied and fucceeded the
decline of the Roman empire, the opinion of
the poflibility of a tranfmutation of metals
into gold began fecretly to diffeminate it-
felf. By the conquefts of the Saracens,
amongi{t whom or in their fubjetted pro-
vinces of Agypt they feem firlt to have
fprung, they were ftill more generally, tho’
flowly, propagated throughout Europe : and
in a later period, when a more frequent in-
tercourfe between the weftern and eaftern
nations took place in the Crufades, the Ara-
bian enthufiafm found a ftage for the moft
ample difplay of its influence in the minds
of thofe vifionaries, who, from the rude ma-
terials formerly imported by the Saracen con-
quefts and the eftablifhment of their fchools
in Spain, &c. had fpeculated much on thefe
dark fubjects. It was now the @ra of romance
and enthufiafm. This extravagant principle
diffufed itfelf thro’ all orders of men: it
appeared with equal prevalence in the courts
of princes, in the camps of warriors, in
public and domeftic life, in every occupation
and profeffion, in the loweft drudgeries of
trade, and the f{ublimeft duties of Reli-

gion,
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gion. * It is not therefore to be thought
wonderful, that it incorporated itfelf fo in-
timately with the fpeculations of the alche-
mifts, to which it was fo naturally allied.
They immediately conceived themfelves to
be philofophers of a fuperior order. They

* T'here are many proofs of this pofition in Mr. W arton’s
Hift. of Englifh Poetry, particnlarly in his differtations.
The following paffage 1s much to our purpofe, and may
be applied to philofophical ftudies, with no lefs propriety
than to poetical compofition. ¢ It is an eftablifh’d
““ maxim of modern criticifm, that the fi%ions of Ara-
¢ bian imagination were communicated to the weftern
““ world by means of the crufades. Undoubtedly thofe
*“ expeditions greatly contributed to propagate this mode
““of fabling in Europe. But it is evident, although a
¢ circumftance which certainly makes no material dif-
¢¢ ference as to the principles here eftablifhed, that thefe
*¢ fancies were introduced at a much earlier period, The
“¢ Saracens or Arabians having been for fometime feated
““on the northern coafts of Africa, enter’d Spain about
“ the beginning of the eighth century. OF this country
“¢ they foon effeted a complete conqueft : and impofing
¢¢ their religion, language, and cuftoms upon the inha-
¢ bitants, erected a royal feat in the capital city of Cor-
 doua. That by means of this eftablifhment they firft
¢ revived the {ciences of Greece in Europe, will be pro-
¢ ved at large in a another place: and it is obvious to
¢ conclude, that at the fame time they diffeminated thofe
¢ extravagant inventions, which were fo peculiar to their
* romantic and creative genius,” * * * * * * * ¥
““ ‘The ideal tales of thefe eaftern invaders, recommended
““ by a brillancy of defcription, g variety of imagery, and
““ an exuberance of invention, hitherto unknown and un-
** familiar to the cold and barren conceptions of a weftern

¢¢ climate, were eagerly caught up and univerfally dif-
¢ fufed.” -

arrogated
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arrogated to themfelves a title of diftinction,
and prefixing the arabic particle, expreflive
of preeminence, to the name of their fa-
vourite purfuit, they called their art, A/-
Chemia, themfielves A/-Chemifte. They fan-
cied ftrange analogies between the moft re-
mote parts of the univerfe, as if all nature
was fubject to alchemical laws. Hence they
difcovered in the properties of metals, a fan-
cied refemblance to the influence of an equally
imaginary emanation from the Sun and the
Planets. On this prefumption they affumed
the ancient aftronomical charaéters, as the
marks of metallic {ubftances ; and applied to
gold the hieroglyphic of the Sun, to filver
that of the Moon, that of Jupiter to tin,
of Mars to iron, of Saturn to lead, of Venus
to copper, and of Mercury to quickfilver. *
That they might infinuate, that the know-
ledge of their myfteries was permitted only
to a few, and not attainable by the vulgar,
they affected to call thofe to whom thefe
valuable fecrets were compleatly revealed,
Adepti. Van Helmont fays, Adepti, quorum
ettam reftor Spiritus Dei eff 5 a {entence,

* As this pofition concerning the ufe of charafters in
Chemiftry differs from that which is ufually advanced, I
have taken fome pains in the fecond T'ract to fhew the
principles upon which I have adopted it.

which
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which may be thought f{ufficiently to ex.
prefs a peculiar difcrimination of this clafs
of men from all others, at leaft in their own
vain imaginations, if it be allowed that he
there particularly alluded to his own fett:
but it is not eafy to difcover his true
meaning through the obfcurity of his lan-
guage, * Indeed the works of all thefe au-
thors are diftinguithed by a peculiar myfte-
rious jargon, which conveys little inftruction
or amufement. It is fomewhat remarkable,
that their art, their writings, and even their
names are veiled with an almoft impene-
trable cloud of darknefs. As they aflumed
very often, for the fake of greater myftery,
fititious appellations, we are but imper-
tectly acquainted with the true names of moft
of them, the time when they lived, and whe-
ther the works generally attributed to them
be genuine or fpurious. Thofe who are cu-
rious to inveftigate thefe fabulous ages of
{cience will receive much information, if it
may be fo called, from the works of Borri-
chius, (particularly his tract de Ortu et Pro-~
greflu Chemiw,) from the entertaining hi(-
tory of the Hermetic Philofophy by the
Abbé Lenglet du Frefnoy *, and the preface

* Van Helmont, de magn. vuln. curatione, §. 129.
* It thould be obferved, that in this work, the learned
Abbe {cems to have confounded together thofe who cul-
tivated
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to Dr Shaw’s edition of Boerhaave’s Che-
miftry. - ;
After all that has been faid on 'this {ub-

- je&, it would be injuftice not to acknowledge,
that it appears confiftent with the regular
operations of the human mind, that men,
converfant in metallurgic procefles, and ac-
cuftomed to {ee metallic {ubftances aflume a
thoufand various forms, fhould endeavour to
extend thofe converfions, and hope to difco-
ver a mode of procuring from the moft un-
promifing the moft beautiful and the moft
precious of all thefe metals. The wonders,
which they every day faw arife from their
art, made them conceive hopes of adding
this new prodigy to thofe, which they had
already feen effected. They were not ena-
bled by former experiments to judge concern-
ing the pofiibility of their undertaking ; and
even now the queftion is in the minds of fome
Chemifts not abfolutely decided *. | To con-
demn the firft trials would be therefore un- -
juft, and as we are happily relieved by a more .
enlightened philofophy from the abfurd fic- -
tions, which obfcured and difgraced their ex-
periments, it would be ungenerous not to

tivated genuine Chemiftry, and many who were only

inquirers into the hiftory of nature, with thofe who ad-

vanced pretenfions to the knowledge of the grand Arcanum.
* Preface tothe Chemical Dictionary. 4to Edit. p. v.

COnN=
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confefs the obligations, which this fcience
owes to their unremitting perfeverance. Their
example led men by degrees to that im-
portant change in the hiftory of Natural
Philofophy, when hypothefis and fition
gave way to experiment and obfervation.
The extraordinary difcoveries which they
made, and the innumerable procefles, which
they themfelves inftituted or fuggefted to
future operators in a more enlightened pe-
riod, have contributed by various accidents
to the perfe&t difclofure of many admirable
fecrets. In confirmation of this I need only
mention their proficiency in Pyrotechny, or
the invention of explofive and inflammable
compofitions, the preludes to the difcovery
and application of gunpowder. Of thefe we
have a celebrated inftance in the Feu Gre-
gois or Grecian Fire, fo much {poken of by
the Poets and Hiftorians of the immediate-
ly fucceeding ages, and particularly men-
tioned in the hiftory of the Princefs Anna
Comnena, who lived in the beginning of the
1rth Century *. It is defcribed as a fort of

*. Alexiad. Lib. 11. p. 336. and Lib. 13. p. 383. Edit.
Hoefchel. fol. Paris 1651. This work is the hiftory of
the Emperor Alexius, the father of the fair hiftorian, and
has been defervedly celebrated, as well for its own internal
merits and graces of compofition, as for the piety and

filial affeCtion with which it is di¢tated. A work, which has
been
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wild-fire, not eafily extinguifhable by water,
and therefore much ufed in naval engage-
ments, being thrown by the hand or by in-

been fo highly complimented by the pen of Mr Hayley,
requires no additional commendations from me : but I hope
I {hall be pardon’d, even by thole who are moft prejudiced
againft the impertinence of digreflién, and the parade of
quotation in writings of this kind, for tranfcribing the
following paffage.
But while monaftic night with gathering fhades

The ruin’d realm of hiftory invades ;

While pent in Conftantine’s ill fated walls,

The mangled form of Roman grandeur falls ;

And, like a gladiator on the fand,

Props his faint body with a dying hand ;

While favage Turks or the fierce {ons of Thor,

Wage on the arts a2 wild Titanian war ;

While manly knowledge hides his radiant head,

As Jove in terror frora the Titans fled ;

See ! in the lovely charms of female youth,

A fecond Pallas guards the throne of Truth !

And with CoMNENA’s royal name impreft,

The zone of Beauty binds her attic veft !

Fair ftar of Wifdom ! whofe unrival’d light

Breaks through the ftormy cloud of thickeft night ;

Tho’ in the purple of proud mifery nurit,

¥rom thofe oppreflive bands thy (pirit burft;

Pleas’d, in thy public labours, to forget

The keen domeftic pangs of fond regret!

Pleafed to preferve, from time’s deftru&tive rage,

A father’s virtues in thy faithful page!

Too pure of foul to violate, or hide

The Hiftorian’s duty in the Daughter’s pride !

Tho bafe oblivion long with envious hand

Hid the fair volume which thy virtue plan’d,

It thines, redeemed from ruin’s darkeft hour,

A wondrous monument of female power;

While confcious Hift'ry careful of thy fame,

Ranks in her Attic band thy filial name,

F 2 And
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ftruments from one thip to another in veflels,
which broke by the collifion, and dicharged

And fees, on glory’s ftage, thy graceful mien
Clofe the long triumph of her ancient fcene.
: : Hayley’s Effay on Hift. Epift. 1. ad fin.
Mr Hayley has fubjoined in his notes a more particular
account of this extraordinary Princefs, and a tranflation of
the preface to her Alexiad. This Hiftory is printed in
the’ voluminous colleltion of the Byzantine hiftorians ;
but as few perfons, who may condefcend to perufe thefe
tracts, may have opportunity, and fewer #ill inclination,
to ranfack thofe immenfe volumes for information concern-
ing the Gracian Fire, it may not be ufelefs to extend this
note by adding a palffage from Mr Warton's Hiftory of
En:lith Poetry, introduced by fome lines of the old Poem
of Richard Cueur de Lyon, wherein mention is made of the
Fyre Grekys. ¢ This Fire Grekys or Gracian fire” fays
the very ingenious Hiftorian ¢¢ feems to be a compofition
¢ belonging to the Arabian Chemiftry, It is frequently
““ mentioned by the Byzantine Hiftorians, and was yer
*“ much ufed in the wars of the middle agesboth by fea
¢¢ and iand. It was a fort of wild-fire, faid to be inextin-
¢¢ guifhable by water, and chiefly ufed in burning fhips,
“¢ againft which it was thrown in pots or phials by the
¢ hand, In land engagements it feems to have been dif-
¢¢ charged by machines conftructed on purpofe. The ori-
“ ental Greeks pretended, that ‘this artificial fire was
¢¢ invented by Callinicus, an architect of Heliopolis, under
¢ Conftantine ; and that Conftantine prohibited them from
€¢ communicating the manner of making it to any foreign
€¢ people. It was however in common ufe among the na-
“ tions confederated with the Byzantines: and Anna
¢ Comnena has given an account of its Ingredients (fee
¢“ du Cange not, ad Joinvil. p. 71. and Gl. Lat,' V. Ignis
£e GI‘E:CHS% which were Bitumen, Sulphur and Naphtha.
¢ It is called Few Gregois in the French chronicles and
#¢ romances. Our minftrel, I believe, is fingular in faying,
“¢ that Richard featter’d this fire on Saladin’s fhips : many
¢ monkifh hiftorians of the Holy War, in deferibing the

#¢ fiege of Acon,relate, that it was employed on that occafion
and
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their inflammable matter. Comnena informs
us, that it was compofed of Sulphur,and Bitu-

¢ and many others, by the Saracens againft the Chriftians.
b gf.-e more particularly Chron. Rob. Brun. p. 170 and
¢¢ Benedict. Abb. p. 052, and Joinvill. Hift. L. p. 39.
€€ 46. 52. §3. 62. 70.) Procopius in his hiftory of the
¢ Goths, callsit Medea’s Oil, as if it had been a prepara-
¢ tion ufed in the forceries of that enchantre(s (Proc,
“iv. 11" Warten's Hift. of Eng. Poetry Vol. I p. 157.

The numerous references nf-iﬁ[r Warton concerning -
the Grecjan fire would prevent any addition of mine,
did -1 not think it neceflary to corre&t his citation
from Procopius, and to fubjoin one or two obferva-
tions from other Authors, According to his reprefentation,
it may be thought, that Procopius calls the Grzcian
fire Medea’s Oil, but he only fays, that the Greeks gave
that name to the Median Naptha, The paflageis as follows, -
Aypeia’ de v 7o wgx ATQANTOY SUTANTALEVI R Peltiotiauy
mg' Mandor sy Ne@Jay yahovair, Earaes & Mydaas BAiory: .
Bypt TE TauTe Qa\avTes, 71 Tas Miyards Tar agiay sBarhor® |
&mg OAIYW BATIATEW AL TaTdg eJ6nTe
Procop. de Bell. Goth, L. 1V p. 594. Ed. Hoefchel,
Paris fol, 1651.

In the Tranflation of the paflage from Procopiug in this
edition, the word gapuzrow is render’d by wenenum, which
is eyidently improper, becaulg Naphtha s defcribed by
many of the moft refpectable Gracian authors as pofieffing
high{ medicinal gualities, (fee particularly Digfearidis
Ch .86), Fenenum is fometymes ufed in fpeakingof the {ub-
ftances employed in the embalming of bodies, but other-
wife always in the bad fenfe, as a poifon. @eouanoy is at
leaft as oiten, if not more frequently, ufed in the good -
fenfe, than in the bad. Of this innummerable inftances
might be given (fee the word in Conflantinus’ or Scapula’s
Lexicon ; thelatter expresfly fays of it, Pro medicamento
falutari Graxei di¢tum volunt, qu. @epwy arosy ferens mede
lam, pro exitialt qu. @ésnr ayoe, ferens triftitiam). Suidas
likewife remarked, that the Greeks called Naptha 7he Oi/ of

Medea ; but his annetator Kuflerus fuppofes his obferfvation
; ta
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men, to which Procopius adds Naptha, but
probably this part of the account is not
gxact.

To return to the more ancient Alchemifts.
Even in this crowd of writers there are fome,
who have exprefled themfelves with lefs
obicurity than others, and in this number
the Univerfity of Oxford has the honour of
ranking one of her fons, one of the firft
Fellows of Merton College, Roger Bacon *,

to have been derived folely from the above cited paffage of
Procopius, (fee Kufteri Suidas Val. II. 602.) Itis pofii-
ble after all, that this bitumen obtained this title by a very
eafy miftake. As the name of the country from which it
was imported, Jdedia, bears a great refemblance to that
of the celebrated Enchantrefs, Medea; it is very reafona-
ble to imagine, that the vulgar, entertaining 2 high opinion
of its virtues, might conceive, that it was derived from
fome practernatural fource ; and might regard it, not as a
natural and common exfudation from the foil in the pro-
vince Media, but as a compofition invented by the extra-
ordinary {kill of the forcerefs, Medea. See the article Euile
de Medie in the Encyclopedie..

* The building, in which this celebrated Philofopher
(according to tradition) refided, on the fouthern bridge
over the Ifis, having been lately taken down to enlarge
and open that avenue to the city of Oxford, it may not be
unentertaining to thofe, who think that fuch valuable mo-
numents of Antiquity thould not be fo eafily given up to
the prevailing rage for novelty, under the fpecious name
of improvement, to perufe the following paffages concer-
ing that edifice,

The Abbé Lenglet du Frefusy, fpeaking of the per-
fecutions, which Bacon underwent, adds <¢ Enfin foit igno-
¢ rance, foit jaloufie, comme il n’airive que trop fouvent
““dans les communautés, ils le perfécuterent en 1278,
““et l'annee fuivante ils eurent le credit de le faire em-

¢ prifon-
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who appears to have had a thorough acquain=
tance with many important operations in
Chemiﬁry, which we deem modern. Amongft

¢¢ prifonner, et cet habile philofophe eft oblizé d’avouer,
“ qu’il eut plus d’une fois lieu de fe repentir d’avoir pris
¢ tant de peine a fe perfeCtionner dans les arts et dans les
% {ciences. Il fut meme contraint d’abandoner la maifon
¢ de fon ordre, et de {e former une retraite, ou il travailloit
¢ plus tranquillement, et 'on aflure, gue Fon montre toujours
¢ aupres d’Oxfort une maifm qui porte encore le nom de
¢ Frere Bacon, qu’il avoit choifie pour [es etudes, et fes
b, Experitnces.”%’Hiﬂ. de la Phil. Herm. Vol. L. p. 1:5.
To this obfervation he fubjoins the following paflage
fiom Borrichius. ¢¢ Extat hodieque Oxonii Domus Rogers
¢ Baconis, incolis The Howfe of Fraer Bacn appeliata,
¢ quam, cum ab altera T'amefis urbem lambentis ripa, mihi
‘¢ oftenderet Edmundus Dickinfonus, Medicus infignis,
¢“adjecit, Rogerium Monachorum quorundam obtrectati-
““ onibus quotidie profciffum in ulteriori ripa fixifle fibi
*¢ ®des.” Borrich. de Ort. et Prog. Chemiz P. 118
in 4to Haffniz, 1668.

This celebrated manfion ftood for many years uninjured
by the aflaults of time, or the ftill more violent efforts of
zeal for innovation and improvements. So lately as the
year 1773, an ingenious Bard attempted to confole the ad-
mirers of antiquity with a vain promife of its eternal du=
ration, which he could not conclude, but with a melan-
choly prefage of the caufe from whence its downfal would
originate.

“ Dic age, num veteris reftant veftigia portae

Nulla tibi? quid facra ergo penetralia cenfes

Quo fpeétanda modo, qua nunc fublimis ad auftrum

Stat fummo de ponte Domus veneranda BAconi,

Relligione loci feros intata per annos?

Hoc tibi Palladium, nunquam de fede movendum

Sacrati, nifi quod via fat vicina molefta eft,

Heu Genti nimitim, velut Appia, dura Togata,”

From an elegant and fpirited Dialogue concerning the
alterations in, Oxfard, {poken before ﬁc}rd NNorth and the
Univerfity at the Enccenia 1773 by Richard Hely Hutch-
infon and David Henry Urquhart, Gentlemen Com-
moners of Magdalen College.
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others, he his thought to have had a perfet
knowlege of the nature and compofition: of
Gunpowder : yet the honour of th_nis difco-
very, which has been the fource of fuch
furprizing revolutions in the hiftory of the
world, has been afcribed almoft by univer-
fal confent to a monk, often erroneoudly called.
a Jefuit, of Goflar in Germany, Berthold
Schwartz, who lived many years after, It is
moft probable however, that neither Bacon:
nor Schwartz were the original inventors of
this compofition. It is not impoflible, that
Bacon derived his acquaintance with it from
his indefatigable examination of the Ara-.
bian writers, to the ftudy of which he de--
voted no fmall part of his time and atten-
tion. This opinion feems to be confirmed
- by this circumftance, that the Moors in
Spain were amongit the firft perfons, who
employed gunpowder in war; that they
ufed it at” the fiege of Algefiras * eleven
years before the date of Schwartz’s difco-
very § ; and ftill farther, if we may credit the
accounts of fome hiftorians of no mean
character, that its ufe was known in Afia, and
particularly in China, many years before the
date of its employment in Europe .

* 1343, o1 BI85k
+ The Teftimonies, by which this point muft be de-
termined, are all adduced by Dr /7atfen in his 10th
Eflay,
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Independent of this point, it muft be ad-
mitted, that Bacon was indifputably a man
of no common talents ; and that it is won-
derful, confidering the ignorance of the age
in which he lived, from what {ources he ob-
tained {uch extenfive knowledge on all fub-
je&s. His writings, tho’ frequently darkened
with the jargon of alchemy, are compofed
in general with a confiderable degree of ele-
gance and ftrength, and abound with many
excellent obfervations, perfetly confonant
to the difcoveries of later times in Chemiftry
and Natural Hiftory. *

To the name of Bacon very few others of
that age can be added. With great ftudy,
and by the help of fubfequent experiments,
we have been able to difcover, that they pro-
bably knew more than they wifthed to re-
veal ; but from their own writings we learn
very little. Their knowledge is invellopped
in myfterious language, and uncouth expref-
fions, which are very frequent even in the
writings of Bacon himfelf. |

Effay, which exprefsly treats of the time when gunpow-
der was difcovered. It is therefore needlefs to tranfcribe

them, as that work fhould be in the pofleffion of every
one who is ftudious of Chemiftry.

# See Dr Freind’s account of the life and writings of
this extraordinary man in his hiftory of Phyfic.

Freind. Op. Omn. folio, p. 537, et feq.
G A more
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A more particular account of thefe wri-
ters, and a lift of all the alchemical authors,
fuppofititious or real, is given in the preface
to Dr Boerhaave’s Chemiftry, and the notes
of Shaw. *

* The fentiments advanced above concerning Alchemy
in general, the charaéter of the Alchemical authors, and
particularly the doctrine of the tranfmutation of metals,
are the refult of an attentive examination of almoft ever
work, that has been written intelligibly on this fubject, in
none of which has any thing appeared tolerably plaufible
in fupport of thefe pretenfions. Vague empirical aflertions
or hypothefes, unfupported by argument or experiment,
difguifed under an impenetrable mafk of uncouth language,
have been adduced as evidence and demonftration. — Dr
Price’s celebrated experiments may, by fome, be fuppofed
to deferve fome attention; but, if it were neceflary, it
would be ealy to fhew, that thefe experiments are not ade-~
quate to the proof of the conclufion, which they may be
thought to eftablifh: it is faid, if it were neceflary, be-
caufe the author himfelf, in his fecond edition, has clearly
renounced all pretenfions to the difcovery of a mode of
tranfmuting metals, exprefling himfelf forry, that ¢ his
' < gccount, to which he gave only the unafluming title of
<« Experiments on Mercury, &c. fhould havebeen held out
<¢ to the world, as announcing the Difiovery of t1he Phils-
“¢ fapher’s flone : this, in the ufual fenfe of the word, he,
¢ as well as others, thinks merely chimerical.” In this
edition he has ftudioufly omitted or altered every expreflion
or fentence, which might be thought to betray an attach-
ment to, ora belief in, the common opinions of Alchemy.
In a future more extenfive appendix, the author has pro-
mifed to explain his fentiments more fully on thefe fub-
jefts: ’till then the candid and liberal fthould perbaps fuf-
pend their judgment of his late publications, efpecially
as he intimates an intention to illuftrate ¢ the principles
#¢ of fome of his procefles, and to fhew their analogy to
¢¢ experiments related by Chemifts of reputation.” If in

this line Dr Price fpeaks explicitly and ingenuoufly, much
inftruction



OF CHEMISTRY. 51

Not contented with the little fuccefs they
had hitherto had in their favourite {earch

inftruction may be expefted from his chemical erudition
and practical experience. In this work we may hope to fee
the doctrine of the original and progreffive ftate of the
bafes or earths of metals clearly inveftigated; and the
balance held with an impartial hand between the two opi-
nions, which have been maintained on the point.

With regard to the origin and generation of metals, and
the real nature of the earths that conftitute their balfes,
naturalifts have held very different opinions. It is not
within the compafs of my ability to difcufs the queftion
fully, and in this place it would be improper. I fhall
only therefore venture to introduce a few remarks in fome
degree connected with that divifion of the {ubject, which
is more immediately before us, It has been often alledged,
or implied by chemical writers ?, that there is really but
one and the fame bafis or earth of all metals, which com-
bined in different modes or various proportions with fome
other principles, particularly the Phlogifton (and fome-
times the Mercurial principle is adduced) gives all the
forms of metallic fubftances. If this theory could be con-
firmed, it would be very favourable to the doltrine of the
tranfmutation, as it gives a foundation to infer, that if
certain principles could be in fome cafes taken away, or in
others fuperadded, the qualities, that is the nature and
effence of a metal, might be changed, or in other words,
it might be tranfmuted into another metal. T hat the Al-
chemifts maintained this hypothefis is obvious from thofe
i-!rarts of their writings which are tolerably perfpicuous.

hat many Chemifts of much later date have entertained
the fame fentiments is plain from the paflages of Becher and
Stahl, to which I formerly referred (f{ee page 25), and par-
ticularly the fecond fupplement to the Phyfica Subterranea,
Thef., I, ¢ De tranfmutationis metallice neceflitate et
*¢ connexione cum univerfo naturz curfu,” But there is
a fallacy in the defence of this T hefis, which will perhaps
be found in all the writings on the fame fide of the quef-

2 See Bergman's Opufcula, Vo, I, De Arfenico ; and D Price’s Introduction
to the 1ft Edit. of his Experiments,

G 2 tion,
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after gold, the Alchemifts in the twelfth
and thirteenth centuries advanced pretenfions,

tion, which proceed upon the {ame mode of argument.
The changes, which are there inftanced in the courfe of
nature, or the operations of art, are by no means appli-
cable to the point in difpute: they only fhew that the
world and all its conftituent parts are {ubjet to alterations
and revolutions ; and that the animal, vegetable, and even
mineral kingdom is influenced by fimilar laws: but they
by no means prove, that in any one inftance any genus or
fpecies of the natural produtions, in the animal, vege-
table, or mineral kingdom, has been changed into any other
in that mode and degree, which the idea of tranfmutation
implies. It holds perhaps throughout nature, that the
genera and fpecies, which compofe the animate and inani-
mate world, are immutable and invariable ; that they can-
not by any natural or artificial procefs be fo far deprived of
their own eflential qualities, as to aflume abfolutely thofe
of another fpecies or genus. Therefore it may be con-
ceived, that the different metals are fubftances, as the na-
turaliffs fay, fut generis, of a fpecific unalterable nature ;
and though by various artificial or even natural means, by
combination, folution, precipitation, their forms may be
congealed and apparently altered, yet they continue per-
fectly diftin&t however difguifed. And poffibly, it may be
with truth alledged, that no mede of treatment, no addi-
tion, no procefs of reduction can really give to a metal or
metallic earth any other fimple homogeneous metallic form,
than that which is peculiarly appropriated to it. |

If this doftrine be admiffible, and perhaps there are
many good arguments to urge in its confirmation, the opi-
nion of a tranfmutation of metals, either by art or na-
ture, can have no foundation.

In 8baw’s Principles of Philofophical Chemiftry (Sup-
plem. Sect. 2.) is a treatife on the Philofopher's Stone, in
which he enumerates the feveral modes adopted by different
Alchemifts in this vain and fruitlefs fearch, with many
curious and inftruétive obfervations, verging indeed a little
fometimes to credulity,

inﬁﬂitﬂl}’
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infinitely more abfurd, to the difcovery of an
univerfal medicine. ¢ The metaphorical and
*¢ hieroglyphic manner of writing, which
¢ obtained amongft them, feems to have
¢ given rife to a practice of calling the
< means made ufe of for bringing metals to
¢¢ perfection by the name of medicines, the
¢ imperfect metals by the appellation of fick
¢ men, and gold by that of a healthy man
‘¢ enjoying all his faculties. Hence the uni-
¢ nitiated fell into the error of fuppofing
¢ that thefe expreflions were to be under-
¢¢ ftood in the literal {fenfe, efpecially as the
‘¢ adepts called the impurities of the bafer
¢ metals by the title of leprofy, which was
¢« then deemed the moft incurable of all
¢ difeafes,” *

Thefe circumftances, in a fuperftitious
and credulous age, gave rife to an opinion,
which foon fpread far and wide, that the
perfons thus endued with knowledge of the
intimate operations of nature and art, were
pofleflfed of two important fecrets: "and it
was conceived that a procefs, nearly allied to
that which converted the bafer metals into
gold, gave alfo a preparation, an e/ixir viia,
capable of reftoring the moft active health to

*ﬁBafrhaave’s Hift, of Chemiftry, Shaw’s Edit, Vol. I.
p. 26,
the
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the moft infirm body, and of perpetuating
human life to an unlimited duration. The
Alchemifts applied this favourable opinion
concerning them to their advantage, and very
readily claimed a power, which the vulgar
were already difpofed to believe they poflefi-
ed. The dorine of the univerfal medicine
was, I believe, firft openly advanced by
Raymond Lully about the beginning of the
fourteenth century, in a tract entitled, De
Secretis Nature five de Quinta Effentia.

This prejudice in favour of the pretenfions
of the Alchemifts naturally led them, that
they might be able to vindicate their claim,
to a minute examination of animal, veget-
able, and mineral {ubftances. Thus they ob-
tained many important preparations, and by
the fuccefsful application of them in a great
variety of difeafes, which baffled all the fkill
of the regular practitioners, (the implicit
followers of Galen and his Arabian commen-
tators) they ftill farther enforced and efta-
blithed the belief of their pofleflion of a
Panacea.

Not long after * Lully, Bafil Valentine
carried thefe pretenfions to a much higher

* Thnugh the precife date of the birth of Lully is not
agreed on by authors, the year 1315 1s generally allowed
to have been the xra of his death. The birth of B. Fa-

lentine
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pitch in a work, which in its title, Currus
Triumphalis Antimoniz, fhews the infolence,
with which he and his followers trampled
upon the ruins of the fyftem of Galen.

But the compleat fuperiority of the che-
mical fet was referved for the age, the abi-
lities, and the arrogance of Paracelfus.

This extraordinary perfon was born at
Einfedlin, an obfcure town in Switzerland, in

the year 1493, nearly at the very period when
the venereal difeafe made its firft appearance

in Europe. * Its ravages {pread thro’ every

lentine is ftill more uncertain : it has been aflerted that he
was born towards the latter end of the 14th century, and
this opinion I am inclined to adopt: but that I may not
be thought to {peak too confidently on this point, I will
}dahfy the aflertion by referring to Dr Alflon’s Materia

edica, Vol L. p. 294. where the curious reader will find
much information concerning the hiftory of Bafil Valen-
tine, (if after all it be allowed that this is actually the
name of a real perfon) and likewife concerning the ufe of
Antimony in medicine.

* According to the moft accurate hiftorians #, this Ma-
lady was imported from America in the very year of the
birth of this extraordinary perfon ; a remarkable concur-
rence of events ! which can hardly pafs unnoticed by any
one, who is curious in inveftigating the connexion of
caufes and their effets in the moral or natural hiftory of
the world : for at the very fame period, when this new
plague was introduced into Europe, a man was alfo born,
whofe daring empiricifm firft evinced fatisfattorily the
powers of that fpecific medicine, by which alone it can be
with fecurity and certainty combated and counteracted.

A Rolertfon's Hift, of America, Vol. 11, Note 22. p. 482,
Affruc ac Marb, Ven. L. L. ¢, 10,

it
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kingdom with fuch uncontrouled violence, as
almoft to juftify the expreffions of a con-
temporary poet, who painted from the life,
and gives this dreadful fcourge, which he
denominates Peftis, a very diftinguifhed pre-

It cannot indeed be afferted, that Paracelfus was the firft
perfon, who employed Mercury in the treatment of this
diforder : * yet the confequence and influence, which the
chemical fe&t and their doétrines acquired from his patron-
age and fupport, brought the chemical remedies more into
repute ; their virtues were more extenfively tried, and more
generally acknowledged ; and Mercurial medicines in par-
ticular, which from the injudicious, ill-direted, or timid
practice of their firft employers, ® were reprobated as in-
effectual or dangerous, were found to be perfectly fecureyand
of the moft indifputable efficacys Therefore, though Pa-
racellus did not firft fuggeft the application of Mercury in
this diforder, yer perhaps we are indebted to him and his
difciples for the convincing proofs of its fafety and fuccefs,
of which we are now poflefled ; for they held up the light
to fucceeding inquirers, and pointed out the.path, which
with fo much advantage to mankind, they have purfued.

‘I'hat the effects, here afcribed to the profecution of
the ftudy of Chemiftry, the introduétion of chemical re-
medies, and the confequent advantages refulting to the
fcience and praétice of medicine, are not unjuftly referred
to the influence of Paracelfus, and the zeal for chemical
improvement, which he diffeminated, is obvious from
hence ; that thofe authors, who profefledly write the hif=
.tory of medicine, in dividing it for greater perfpicuity into
diftiné periods, date the feventh (that wherein the chemi-
cal doltrines prevailed in the fchools) from the birth of
Paracellus, thereby acknowledging, that this revolution in
medicine was principally, if not folely, to be imputed to
him. ¢

2 Afruc’s Catalogue of Authors. Lib, V. of his work.

b _..#.{.Er'.'ir de Maorb, Ven, L. 1[I, C. To Pe IZ 1.

© Lettfom’s 1ntroduétion to the Hiftory of Medicine, p. V.

eminence

e ol S il .
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eminénce in his enumeration of the calami-
ties, under which his oppreffed and afflicted
country groaned :

‘¢ Quippe Lue hac nafcente, (fays Fracafforius)
putem fimul omnia diras
¢¢ Eumenidas ceciniffe fera et crudelia nobis :
¢ Tartarcos etiam barathro (dira omina!) ab imo
¢ Exciviffe lacus ; Stygidque a fede Laborem,

“ Peftemque, horribilemque Famem, Bellumque,
Necemque.

“ D Patrit] quorum Aufonia eft fub numine !
Tuque,
“Tu Latii Saturne Pater, quid gens tua tantum
“ Eft merita ! an quicquam fupereft dirique gravif-
que,
“ Quod fit inexhauftum nobis ? ecquod genus uf-
quam

¢ Averfum ufque adeo ccelum tulit? * * i

He concludes this pathetic defcription
with an affeGtionate addrefs to his native
province, the territory of Verona.

¢¢ O Patria, 6 longum felix, longumque quieta
¢ Ante alias Patria, ¢ Diviim fanétiffima Tellus,
“ Dives opum, faecunda viris, l&tiffima campis
*“Uberibus, rapidoque Athefi, et Benacide lympha,
“ AAramnas memorare tuas, fummamque malorum
¢ Quis queat ? et dictis noftros @quare labores,
¢ Et turpes ignominias, et barbara juffa ?’

H ¢« Abde
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¢ Abde caput, Benace; tuo et te conde fub amne,
* Victrices nec jam Deus interlabere lauros,” #

Phyficians in vain ranfacked the works of
Galen and his Arabian commentators. They
found no certain or fatisfaltory traces of any
fimilar difeafe, and their experience furnith-
ed them with no remedy that eould coun-
teract its malignity : but that divine gift,
which they fo fruitlefsly fought in the learn-
ed volumes of antiquity, the Chemifts dif-
covered in Mercury, the favourite fubje@ of
fo many of their operations. Armed with
thefe uncommon powers, with Paracelfus
at their head, they triumphed univerfally
in the fallen fame of their opponents. And

'

* Fracaflorii Siphylis, Lib. I,

The following paffage of another contemporary author,
who wrote a tract exprefsly de Morbo (Gallico, confirms
in very ftrong terms the defcription of Fracaftorius, ¢ Vi.
““ demus Summum Creatorem hoc tempore, nobis iratum
*¢ ob nefanda feelera noftra, nos vexare cum Morbo hoc
““ truculentiffimo, qui jam non per Italiam, fed etiam per
““ omnem pene Chrifgianam Religionem, viget. Ubique
““ tubarum clangor fonat, armorum ubique ftrepitus
*“ auditur, ubique Bombardz inftrumenta bellorum confi-
*¢ ciuntur, et loco faxorum fpharicorum ferrea remanent,
‘¢ et hoc tempore inaudita fabricant ; Turce in Italiam
*¢ vocantur., Quot jam incendia, quot deprazdationes, quot
*¢ miferorum mortalium ftrages jam vidimus, quot et
¢ quantas vifuri fumus? Utinam mentiar !

Coradini Gilini Opufe. de Morb. Gall. citat. in Aftruc
de Morb, Ven, L. V. p- 428.

if
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if this difcovery alone had diftinguithed
the labours of this fe&, it muft be acknow-
ledged, that thefe labours would be moft juftly
entitled to the applaufe and gratitude of fuc-
ceeding ages. :
The character of Paracelfus is perhaps the
moft fingular recorded in philofophic hiftory.
He was a compound of great abilities and
induftry, combined with a heated imagina-
tion, unlimited credulity, the moft confum-
mate arrogance, and the moft fhamelefs pro-
fligacy of manners. He travelled thro’ moft
parts of Europe, ( but not in Afia, as he
himfelf infinuates, and fome of his biogra-
phers affert) colle¢ting from every fource,
from phyficians, barbers, old-women, con-
jurors, and alchemifts, whatever information
they could give. He defpifed, as empirics
and adventurers in the region of literature
generally do, the regular path of education.
He exprefled publickly his contempt of the
knowledge and learning of the fchools, and
particularly of the Arabians : and being in-
vited by the magiftrates of Bafil to deliver
letures in phyfic and furgery, he feated him-
felf in his profefforial chair, and ordered the
works of Galen and Avicenna to be burnt
with great folemnity before him. Tho’ thus
raifed to the higheft eminence in his profef-
15 I {ion,
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fion, he debafed his character by the moft
fcandalous excefles, and brought his life to
a very carly period, in his 47th year ;
though he had inculcated the opinion, that
he poffeflfed the univerfal medicine, with
fuch confidence, that he feems at laft to have
believed it himfelf : for he aflured his dif-
ciples, that by his elixir proprietatis he could
extend his own life, or that of any other
perfon, to any defired degree of duration ;
and even fecure to them, or himfelf, immor-
tality upon earth. * Paracelfus added to the

* That this account of this fingular charaer may not
be thought exaggerated, let it be compared with the fol-
lowing paffage. In the original, references are made to
thofe parts of the writi ngs of Paracelfus, or other authors,
from which the feveral particulars relative to his life are
deduced. (See Affruc. p. 458.)

““ Paracelfus ab ztate primi ftudio Chemiz, quz tunc
¢“in obfcuro latebat, fedulo incubuit ; primam apud Joan-
““ nem T'rithemium Abbatem Spanheimenfem, virum doc-
*tum ; inde apud Sigifmundum Fuggerum, virum nobi-
“lem, aliofque non paucos, quos iple recenfet non fine
“oftentatione : et arcana, quotquot reperire potuit, corra-
“ fit undique deleGtu multo a Med cis, Chirurgis, Tonforibus,
“ dniculis, Magis, Chimiflis, Nobilibus et lonobilibus ; imo
‘“etiam a Zigeunis (les Bohémiens, Gypfics ) Nigramanticis,
“ dgyrtis, et fenioribus Rufticis.

* Vitam duxit inopem, vagam, errabundam, multtim
*¢ peregrinatus per Helvetiam, Alfatiam, Carinthiam, Au-
*¢ ftriam, Moraviam, Sueviam, caterafque Germaniz pro-
*“vincias pleralque, fed tamen oz per Galliam, Italiam,
“ Hifpaniam, Portuzalliam, Angliam, Poruffiam, Lithua-
““niam, Poloniam, Pannoniam, Valachiam , Tranflvaniam,
¢ Croatiam, Iyricum, &c. ut ipfe gloriatur in refatione
“ Chirurgia magne ; ac multd minis per Arabiam integro

' Decennis,
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abfurd pretenfions of his predeceflors one in-
finitely exceeding them all. In his treatife
entitled de archidoxis, we have the firft traces
of the doctrine of an Alkabeft or univerfal fol-
vent. This opinion has been ftill farther ad-
vanced and inculcated by Pan Helnont, who
revived, or rather extended it to .the ut-
moft degree, {fo that no addition could be
afterwards made to his doé&rines, * in that

¢ decennio, ut fingit Bickerus de Hermete redivivo : qui
“ de re confule Sennertum, De Confenju Galenicorum et
¢ Peripateticorum cum Chimicis, Cap. 4. &c. * % *

““ Certe Prodigium hominis fuit, qui ebrietati et cra-
“pule deditus, aurige fimilis et aurigarum fodalitio
“ mirificé deleftatus, literarum ignarus, latine vix fciens,
¢ Magia credens, volens ipfe Magus credi, nomen i’ro-
“ fefloris S. S. Theologiz ibi falfo aflumens, circa Reli-
 ojionem delirans, mente parum confiftens, nugivendu-
¢ Jus, fabularum artifex egregius, opinionum portenta
¢ vocibus novis, inauditis, barbaris, monftrolifimis oc-
¢ cultabat. .

¢ Omnia enim ftolidi magis admirantur amantque,
“¢ Inverfis qua fub verbis latitantia cernunt.”
4 Lucret. L. 4.

It is needlefs to add more. If further information is re-
quired on this head, the reader may be perfeétly fatisfied
by confulting Boerbaave and his commentator, and the
extracts which they have made from Le Clere, Bacon, &c.
I fhall only fubjoin oné obfervation from Dr §haw, as it
will add force to what I have aflerted ubove concerning
the effect of the doctrines of Paracel(us. ¢ What contri-
““buted ftill more to his reputation was, his becoming
¢ acquainted with the excellency of Mercury in the Ve-
““nerez] Difeafe, which had then newly broken out, and
“¢ {pread itfelf over Eurape.”

Shaw's Boerhaave, Vol. I. p.40.
* Boerbaave informs us, that though he bad examined

the works of Parace/fus with minute accuracy and labour,
he
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medley of truth and nonfenfe, which he éave
to the world as the refult of 30 years expe-

he was not able to find more than one paffage, in which the
dottrine of an Univerfal Solvent or Alkabeft was alluded to,
From fo flight a fouice Pan Helmont derived his original
idea ; and his enthufiaftic imagination readily afcribed to
this wonderful menftruum an extent of operation and in-
fluence, which only fuch a mind could conceive ; an in-
fluence, fo important and univerfal, that Boerbaave and
Boyle both acknowledged, if it was ever revealed to mor-
tals, it was the moft precious of all the gifts which divine
goodnefs had beftowed, infinitely more valuable and more
to be defired, than the Philofo-her’s Stone. Dr Shaw in one
of his notes [cems to allude to a diftinét traét of vV an Hel-
mont on this fubject, but I believe none fuch was ever
publifhed. Eoeerhaave in his account of the Alkaheft con-
ftantly refers to Helmont’s general works, where the traces
of this doctiine are fcattered every where without any or-
der or methaod.

The learned reader will find many references to thefe
paflages in moft of the fyftematical writers who fucceeded
Helmont, particularly in the Phyfica Subterran. of Becker,
in the fupplement to that work by St4b/, and in the nume-
rous treatifes of Boyle 5 but it is needlefs to fearch after de-
tached paiagraphs in thefe voluminous writings, when the
whole doctrine is fo fully dilplayed and illuftrated by Boer-
haave.* It may not be ufelefs to obferve, that the references,
both in the original and in the tranflation, have relation to
the Amfterdam Elzevir edition publithed in 1652, which,
Dr Shaw exprefsly fays, is the moft accurate, and the moft
complete, colle€tion of Helmont’s works. The conclu-
ding fentence of Boerhaave’s account of the Alkaheft may
perhaps be thought to fhew, that even his great mind (and
the fame may in fome degree be alledged of Boyle,® but more
certainly of Becher¢) received fo ftrong an impreffion from .
the pofitive aflertions of V. Helmont ; that, like another

* Boerbaavii Chemia Edit, Lugd, Batav. Vol. I, p. 848, Shaw’s tranfation,
Vol. 1. p. 565,

b Boyle's work's, gto, Vol, I, p. 435, 560, 636, 653, 654. Vol. IV. p.298,

& Becheri Phyf, Subterran, L, I, Seét, 111, C, 1v, N, g, ot feqq. "
: diftin-
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rience in a profeflion ;- to which, he informs
us, he was expreflly commanded to dedicate
his life by the Divine authority, delivered to
him by the angel Raphael in a dream. But
tho’ his vanity perfuaded him to commit his
crude conceptions to writing, he appears, at
the conclufion of the account of his ftudies,
to have been fenfible, that he had been de-
luded by a phantom : ¢ Tandem cum Salo-
¢« mone cognovi, me fruftra adhuc fpiritum
¢« meum torfiffe, vanamque efle {cientiam
<« omnium, qua fub fole funt, vanas curio-
¢ fitatum indagationes. Et quem Dominus
¢ Jefus vocaverit ad fapientiam, ille et non
«¢ alius venturus eft : imo qui ad faftigium

diftinguifhed writer of the prefent age, on a fubje&t equally
futile with that which we are now difcufling, *“ though he °
%< never could advance his curiofity to conviction,” he
feems at the conclufion of his account to have been, even
in oppofition to his own judgment, * willing to believe.”
For he fays, (I ufe his own words, that his opinion may
not be fuppofed mifreprefented by a tranflation) ¢ Ultimo
¢ jam tandem quearetis a me, ut aperiam an crediderim un-
¢ guam ulli Chemicorum poflefflum fuiffe tale arcanum ?
e iiberh refponderim, Helmoniium conqueri, lagenam
¢ femel datam, iterum ablatam ipfi fuiffe ; unde certum,
 non potuiflc eum tot experimenta illo liquore facere.
¢ Paracel{us vero tot et talia non feribit de fuis [olventi-
¢ bus. Quare vere nefcio, quid de ipfa re dicam. 1d pro
¢ yero dixerim, confuluerimque, Salem Marinum et Mer-
¢ curium omni modo chemico tractare, nunquam pzni-

¢¢ tebit operz.”
Beerhaguii Chemia, Lugd. Bat. Vol. I. p. 868.

(4 4 Pﬂrve‘
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“¢ pervenerit ‘minimum adhuc ‘poterit, ‘nifi
«¢ Domini favor benignus affulferit. En fic’
« adolevi, faGus vir, nunc quoque fenex
<¢inutilis, et ingratus Deo, cui omnis ho<'
«nor.” ¥ We may difmifs this {fubject by’
obferving, that the abfurdity of fearching for
an univerfal folvent is well fhewn by that’
queftion of Kunckel, *“If it diffolves all fub-
¢¢ ftances, in what veffel can it be con-

¢ tained ! 7

At the {ame time it is but juftice to the
memory of Helmont to acknowledge, that
in his writings we find the firft" traces of

* Van Helmont, Oper. Studia Authoris, §. 19. 2§ 1

The whole of this chapter is a lively picture of the in-
fluence and operation of vanity combined with fanaticifm
on the human mind ; and may therefore be confidered by a
contemplative reader not merely as the effufion of ;a mad-.
man, but as conveying ufeful inftrution, and prefenting
a ftriking memento, how wild and erroneous are the flights
of unreftrained imagination, and how abfurd the arrogance
of intellectual pride.

Of all the paffages in the writings of the numerous fa-
natical authors, which may be thought to bear any refem-
blance to this prayer and dream of Van Helmont, there is
perhaps none more nearly parallel to it, than the celebrated
defcription given by Lord Herbert of Cherbury of the fign
he received from Heaven, in anfwerto his earneft prayer
to be certified by fome particular revelation, that the pub-
lication of his treatife De Feritate would tend to promote
the interefts of religion and the advantage of mankind..

See Leland’s view of the Deiftical writers, Vol.l. p.46g.

Biegr. Britan. Vol. 7. p. 88.

t+ Neumann's Chemical Works, by Lewis. 8vo. Vol. 1.

p- 153-
many
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many important doctrines in phyfiology, pa-
thology and Chemiftry, which are now ge-
nerally received. In Chemiftry particularly
he was the firft perfon who had any idea,
or at leaft who has left any account, of the
various permanently elaftic fluids or gafes,
extricated in different operations. But his
knowledge of thefe fluids feems not to have
had any fure foundation in expériment, or
any other fupport, than the cafual obfervation
of an ingenious man, more intent on _framing
theories than eftablithing new facts. His
obfervations and doctrines were quickly ex=
ploded together, and remained for ages bu-
ried in the confufion and obfcurity of his
works. It is even probable, though it muft
appear extraordinary, that his writings never
fuggefted the idea of any of thefe fluids to
the philofophers, who in a later period have
again revealed their exiftence and proved it
by experiments. But while on thefe ac-
counts we pay due honor to our modern ex.
perimentalifts, we ought not to refufe the
applaufe, which is moft juftly due to the
fagacity of Helmont. *

CHEMISTRY, being thus intimately
connetted with the healing art; and en-

* Keir on Gafes, Preface. P. xr. x11.
Cavallo on air, &c. Part1l. Ch. 4. p. 248, et feq.

I riched
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riched with innumerable difcoveries in me-
tallurgy and mineralogy, in the prepara-
tion of colours, enamel, and glafs, and in
the proceffes of diftillation and fermentation,
made rapid advances towards perfection.
The great fuccefs of Paracelfus and his dif-
ciples in the cure of difeafes convinced the
phyficians of the next age, that the folemn
Anathemas, which had been pronounced by
many celebrated univerfities againft the che-
mical doétrines and remedies, enforced in
fome inftances by the powers of law and
even regal authority, * were folely the dic-

# By the univerfity of Paris againft Quercetan and May-
erne. See Apolog. pro Hippocrat. &c. adverfus Quercetan.
p.gIs and Ad famof. T'urquet. Apologet. Refponiio. p.g7.

By the fame univerfity againft Ramus and others; fee
Launoy, de varid Ariftot. in Acad. Paris, fortun. c. 13.17.

Narrative prefixed to Pemberton’s difpenfatory. l§.3 5

The following extradl, which exhibits the dates of what
may be called the revolutions of antimony, the periods
when it was confidered as a valuable medicine, and thofe
when it was regarded as a poifon, fhews at the fame time,
how long fome remains of the ancient prejudice againft the
chemical remedies furvived, and how often they were by
fome trivial caufe called into aétion. ¢¢ Never did any re-
<« medy meet with fo inconftant a fortune, with regard to
¢¢ phylic, as antimony has done. Scarcely towards the 12th
¢¢ century, came it out of the darknefs of the mines, by
<t the affiftance of Valentine the monk, when the ill fuc-
¢¢ cefs of the experiments made by that artift on the un-
¢¢ happy monks his brethren (if the ftory be not fabulous)
¢¢ made it return thither a long time. Three hundred
< years after, Paracelfus drew it out a fecond time, and
< antimony began to eftablifb itfelf ; when in 1566 it was

“¢ thunder-
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tates of ignorance, pedantry, and prejudice.
With minds uninfluenced by preconceived
opinions, they could review the pradtice of
the difciples of Valentine, Paracelfus, and
Helmont without envy. They faw and ac-
knowledged the extenfive efficacy of the.
chemical remedies, and endeavoured to dif-
cover their preparation in the patient path
of experiment, whereby thofe remedies and
their virtues had been firft deteted. And as
they employed their difcoveries to the ad-
vantage of their contemporaries, fo they
delivered them down in their writings with
equal candour and] perfpicuity to fucceeding
ages. Thefe authors were {o numerous, that
it would lead me to a greater length, than
can be afforded in this place and at this
time, to enumerate their particular merits.
Many circumftances contributed about

this period to difpel that darknefs, which

¢¢ thunderftruck by an arret of parliament, and one Bef-
¢ nier, a phyfician, in 1609 tranfgrefling it, was excluded
¢ the faculty. In 1637, by public authority, it was again
¢ received into the number of purgatives. In 1650 a new
‘¢ arret refcinded that of 1566, and brought antimony into
¢ reputation. And, on the 2gth of March 1668, it had
““again the fan&ion of public authority, by which gra-
“ duates had a liberty of making ufe of it, but with a
* prohibition to all others, except with their advice,”

Savary's Di&tionary. 1. 109.

Pomet’s Hift, of Drugs. B. IIT. Vol. 2. p. 357.

Alflon’s Mat, Med. Vol. I. p. 295.

| ) had
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had fo long overwhelmed the world of let-
ters : and Chemiftry, equally with the other
fciences, felt the beneficial effeés of thofe
caufes, which confpired to the revival, and
encouragement of every branch of learning.
By a free intercourfe with that part of Afia,
which had formerly been pofleffed by the
colonies of Greece; and more particularly
in confequence of the taking of Conftan-
tinople,* (when many perfons, who alone
retained any knowledge of the Greek lan-
guage, or poflefled any copies of their ori-
ginal works, took refuge in Europe from
the dreaded tyranny of the Turks,) the
treafures of Gracian eloquence and erudition
had been gradually laid open. 4 From thefe

* In 1453.
+ Hume’s Hift. of England. Vol. III, Ch,26. ad finem,
Aikin’s Biograph. Memoirs. p.21.

Before this period the language of ancient Greece was
almoft obliterated in Europe, and the Arabian tranflations
were the only means by which any knowledge of Greek
literature was preferved. It is far from my intention to de-
fraud the Arabian tranflators of any fhare of their reputa-
tion, as the precurfors of the revival of learning. I per-
fectly accede to the opinion of Mr Warton,* and moft
other writers op thefe fubjects : but the following obfer-
vation of a very eminent hiftorian, concerning the learning
of the Arabians, and the degree, in which they cultivated
the ftudy of the Greek authors, feems to be perfectly juft
and well-founded.

““ When the Arabians,” fays Dr Roberifon,  turned
¢¢ their attention to the literature cultivated by the ancient

A Spe the reference to Ma Fartan s differtations, p. 38. of this tract,

¢ Greeks
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refined fources, men had by fimilar grada-
tions acquired a more liberal and enlarged
mode of thinking. ¢ They recovered the
<« powers of enquiry and reflection, faculties
¢« of which they feemed long to have loft
‘¢ the ufe.” § "And by the art of Printing,
which was difcovered nearly at the fame
time, the facility both of acquiring and
propagating the refined fentiments, the ele-

¢¢ Greeks and Romans, the chafte and corre& tafte of
¢ their works of genius appeared frigid and unanimated to
¢ to a people of a more warm imagination. It was im-
_ ¢¢ poflible for them to admire the poets and hiftorians of
¢ Athens and Rome. But they were fenfible of the merit
¢ of their philofophers. T'he operations of the intelle&
¢ are more fixed and uniform, than thofe of fancy and taite.
¢ T'ruth makes an impreffion nearly the fame in every
<¢ place ; the ideas of what is beautiful, elegant, or fub-
- *¢ lime, vary in different climates.” It may be therefore
urged, without any fufpicion of prejudice, that tho’ the
Arabian writers, previoufly to the taking of Conitanti-
nople, had preferved in Europe a flight knowledge of the
Grecian logic, medicine, and philofophy ; even this know-
ledge, difguifed by minute fubtleties and metaphyfical dif-
quifitions, was alfo deprived of the graces of the original
language, in which it had been conveyed. From hence it
naturally happened, that their tranflations were but little
read, and produced no general effect. At the fame time
the divine works of the hiftorians and poets of Greece were
totally neglected, and fecemed buried in oblivion ; ’till this
great event brought them again to light. Then the Genius
of ancient Greece appeared in his native, fimple, and moft
attractive attire, with an influence very fimilar, and not
inferior, to that afcribed by T'ully to the appearance of
Virtue in a vifible form, ““quz fi oculis cerneretur, mira-
¢¢ biles amores, ut ait Plato, excitaret fapienti®.” Cicere
de Off. L,.I. C. s.
1 Robertfon’s Hift, of Charles V. Vol, p. 16q.

gance,
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gance, tafte, and philofophy of Greece, was
wonderfully increafed. ¥  The revival of
learning by degrees introduced the Reforma-
tion of Religion ;< and this Reformation
ftill farther encouraged thofe enlarged views,
which the ftudy of the ancient authors had
mfpired. ¢ The human mind was now
¢ roufed, by irrefiftable caufes from the le-
« thargy, in which it had been funk for {o
¢ many ages.” 'The fame ardent fpirit of
inquiry difplayed itfelf in the exertions of
the profeflors of every {cience; and the
Chemifts found a new and extenfive field
for the employment of their induftry and zeal
in the treafures of America and the Eaft,
which had been lately revealed to the old
world, by the fuccefsful voyages of Columbus
and Gama. I

* See Robertfor’s Hift. ubi fup. p. 168, & 169.

+ Luther openly declared his oppofition to the Pope in
1520,

S;}: Columbus difcovered the New World on the rath of
O¢&tober 1492, and arrived, after his firft voyage, at Lifbon,
Feb. 24. 1493.

Gana failed from Lifbon on the gth of July 1497,
doubled the Cape of Good Hope on the 20th of Novem-
ber following, on the 22nd of May 1499, he arrived at
Calicut on the coaft of Malabar, and landed on his return
at Lifbon, on the r4th of September 14qqg.

See Robertfon’s Hift. of America, 8vo. Vol, 1. p. 130,
et feq. and p. 208, et feq.

Thele are to be marked as the periods, when the trea-
fures of America were revealed, and thofe of the Eaﬂdren&

ere
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From this 2zra the number of Chemifts,
and chemical writers ‘increafed immenfely ;
fo that it would be almoft impoflible even
to enumerate their names. But ftill their
works were not entirely free from the myf{-
terious jargon of Alchemy. Their theories
were obfcured and clouded ; and thefe illu-
fions would perhaps have continued to this
day, had not our illuftrious Countryman,
Bacon, pointed out the true path of che-
mical and phyfical inquiry, by difcounte-
nancing the abfurd hypothefes which pre-
vailed, and dire¢ting men to the true fource
of the knowledge of nature, Experiment.
“¢ It has ever been the misfortune of philo-
“ fophical Genius,” {ays an elegant writer, *
¢ to grafp at obje€ts which Providence has
¢ placed beyond its reach, and to afcend to
¢ general principles, and to build {yftems,
« without that previous large colletion of
¢« falts, which alone can give them a folid
¢ foundation.” * % * % * < Gepius is na-
¢ turally impatient of reftraint, keen and
‘¢ impetuous in its purfuits; it delights there-

dered more acceflible to the European nations, tho’ many
years elapled before the true value of thefe difcoveries was
known, or the produétions of thefe diftant countries pro-
perly examined, and applied to the purpofes of the arts and
medicine.

* Gregory’s comparative view. Vol, L. p. 114. ed.éth.
¢ fore
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« fore in building with materials, which the
““ mind contains within itfelf, or {fuch as the
‘¢ imagination can create at pleafure. But
¢ the materials, requifite for the improve-
‘“ ment of any ufeful art or {cience, muft all
“ be colleCted from without, by fuch flow
¢ and patient obfervation, as little fuits the
‘¢ vivacity of genius, and generally requires
‘¢ more bodily activity, than is ufually found
¢« among philofophers.” * But Bacon re-
called philofophy from the altitude, to which
fhe was continually foaring, and fixed her
down to her proper ftation. He confined
her labours to the patient path of experi-
ment ; and feeing, with a prophetic eye,
what a change this do&rine, if purfued, would
effet in {cience, he did not hefitate to prefix

* The following paflage in the introdu&@ion to the O-
pufcula of the celebrated profeflor Bergman, to whom mo-
dern Chemiftry owes great obligations, correfponds with,
and will enforce, thefe obfervations of Dr Gregory.

¢ Scilicet ab una parte, perquam cara, molefta et longa
““ eft via experimentalis. Hanc igitur non omnium ferunt
¢¢ facultates : multis defunt idonea inftrumenta : aliis ne-
¢¢ ceffaria dexteritas : plerifque fufficiens patientia et con-
¢ {tantia ; nam, fires ftatim non fuccedit, faftidiendo co-
““ natum deferunt. Homo fibi reli¢tus per naturam otio eft
*“ deditus. Ab alia parte via contemplativa noftre feiendi
“ cupiditati favens, et cito et facilé facraria nature refe-
““ rando, demulcet inexplebile omnia explicandi defide-
““ rium ; vanam arrogantiam focillat, omnia noftro intel-
¢¢ lectui pervia fingendo.”

Bergman Opufc. Vol. 1. Introd. p.1v. De indagando
vero.

to
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to this important fyftem the title of Inffau-
ratio Magna : having at length, as he himfelf
exprefles, it in his dedication to the King,
pointed out the way, by which ¢ poft tot
¢ mundi @tates, philofophia and fcientiz non
‘¢ fint amplius penfiles et aerez, fed folidis
¢ experientiez omnigen®, ejufdemque bene
¢ penfitate, nitantur fundamentis.”

The evident truth of this doétrine had an
immediate influsnce on the ftudy of natural
philofophy and Chemiltry. Societies of ftu-
dious and ingenious men were formed,  with
the profefled intention of colle&ting fa&s
and promoting experimental knowledge. Of
thefe none were more early eftablithed, none
have obtained a higher reputation, than thofe
of Paris and London. * Amongit the emi~
nent chemical authors, who diftinguithed
themfelves foon after this reformation of
the fcience of nature, the names of Newfor
and Boyle deferve particular notice. The
active and comprehenfive mind of Newton,

Dr Sprat fays,  the Royal Society had its beginning in
“¢ the wonderful pacific year 1660, fo that if any conjec-
““ tures of good fortune, from extraordinary nativitie,
¢ hold true, we may prefage all happinefs to this under-
“ taking.” Hifl. of the Royal Society, p. 58. But I believe’
the date of their charter of incorporation is ‘on the 15th
of July 1662.

‘Lhe Royal Academy of Sciences at Paris was inftituted

in 1666.
K found
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found not fufficient employment in the fub-
limer fciences of geometry and aftronomy,
but inveftigated with equal ardour the moft
fecret recefles of nature by phyfical and che-
mical experiments. But in the annals of
Chemiftry no name deferves a higher eulo-
gium than that of Mr. Boyle. Of a mild
and amiable difpofition, and a delicate frame
of body, he was not formed to take an
active part in thofe unhappy tumults, which
diftracted this country during the earlier
part of his life. Thus the circumftances of
the times concurred with his own philo-
fophic temper to induce him to devote his
life to literary purfuits, to an inveftigation
of the properties of bodies, the powers and
operations of nature, the inventions of art,
and all the various branches of fpeculative
and pra&ical Chemiftry. He was the author
of almoft innumerable traéts, compofed with
equal candour and fpirit. His ftyle may
perhaps be deemed by fome incorrett or too
diffufe ; but that was lefs his own imper-
fection than that of the age in which he
lived, when a florid and luxurious mode of
writing was confidered as the moft elegant and
expreflive. ¥ He held an open and- candid -

# See the very juft obfervations of the ingenious Dr/7Var-
ton on the ftyle of the writers of Charles the Second’s reign.
Effay an Pope. Vol, 1. p, 157,

communi-
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communication with all the eminent Che-
mifts of his age, and while he refided in this
place during the civil wars, he invited the
lovers of the fcience of nature to frequent
meetings and literary converfations ; and
thus formed the rudiments of that celebrated
Society, which after the Reftoration obtained
the Royal approbation and patronage, and has
fince held f{o high a rank, and an eftimation
fo well defcrved, amongft the literary focie-
ties of Europe. 4 But the attention of the
learned in England to Chemiftry was confi-
derably interrupted by Harvey's* difcovery

+ As this Univerfity has had the honour in fome degree
of laying the foundation of a Society fo juftly celebrated,
it cannot but be regretted that meetings of this kind are fo
little encouraged here. The utility of them cannot be de-
nied : the general difpofition of the learned and ingenious
in every confiderable town in this ifland, and on the con-
tinent, to form fuch focieties evidently thews the pleafure
and advantage, which refults from them. But we need
not look into the world for proofs. Our own fituation fur-
nifhes one equal to a demonftration, as the feeds of the
Royal Society were planted, and grew, and by fuch care-
- ful and tender treatment were foftered and cherifhed in this
very foil.

* Harvey publifhed his do&rine of the circulation of
the blood in 1628 : and therefore it may be thought extra-
ordinary, that this celebrated event in the annals of me-
dicine fhould be mentioned amongft the caufes which re-
tarded or impeded the ftudy of Chemiftry in England forty
or fifty years after : but it fhould be obferved, that it is
only mentioned as a co-operating caufe, aling in con-
junction with other circumftances, which particularly en-
couraged mathematical ﬂ'udie.kin this kingdom, and gave

i to
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of the circulation of the blood, and by the
do@rines and controverfies to which it gave

to geometry {o great a pre-eminence over all other {ciences.
Soon after Harvey’s firft publication of his work the civil
wars, or at leaft the unhappy controverfies which led to
them, broke out: and therefore this extraordinary difco~
very did not for many years thew its proper influence on
the ftudies and purfuits of thofe, who cultivated any branch
of natural philofophy in this country. It was not till
learning began to emerge from the obfcurity, which had
overwhelmed it daring the tumult and diftraction of the
nation, that this influence was experienced. The dodtrine
of Harvey had been in the mean time violently attacked
and oppofed on the continent, and even in this ifland. The
defence, or confutation of it, required a knowledge of the
general laws of Hydroftatics and Hydraulics, and of the
forces, by which fluids contained in certain canals, may be
propelled in a continual or alternating ftream, as well as
of the refiftances, which may accelerate or retard, inter-
rupt or obftiuét, their free courfe. But an acquaintance
with thefe laws is intimately conneéted with the fundamen-
tal principles of mechanical philofophy, of which Geome-
try is the bafis : it is therefore no unreafonable affertion,
that thefe difputes tended in a confiderable degree to the
encouragement of geometrical ftudies in preference to all
others. ltis however certain, that the mathematical doc-
trines, ftill farther encouraged by the aftonifhing refearches
of Sir Ifaac Newton and {ome others, prevailed fo uni-
verfally, not only in England, but on the continent alfo,
that the {yftem of medicine was Entirel{ occupied by them,
and the «hemical theories almoft totally excluded. This
change eftablifbes an 8th zra in the hiftory of phyfic, the
ara of the mechanical dogmatifin, a period concerning
which it is to our purpofe to obferve, that its diftinguifh-
ing charaler is the preyalence of the mathematical doc-
trines, that its introduétion is marked by Harvey’s difco-
very of the circulation of the blood, and the exclufion of
Chemiftry, and that its conclufion is diftinguithed by
Boerhaave’s incorporation of the mechanical and chemi-
cal fyltems into one,

rife,
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rife; bat fill more by the wonderful pro-
grels of Sir Ifaac Newton in the invefligation
of the laws of the planetary fyftem. Hence
the ftudies of altronomy and geometry were
introduced moft juftly into general repute
in England : but unhappily, while thefe
{ciences were cultivated with the greateft
advantage and f{uccefs, many others were
excluded and neglected, as unneceflary to the
perfection of a liberal education. Medicine
in a very particular manner felt the influence
of this {fyftem. The do&trines of Chemiftry
were rejeted. Not only the theory, but
even the practice of phyfic, was conducted
and explained upon mechanical or geome-
trical principles. Chemiftry of courfe was
difregarded and uncultivated, except by a
few retired perfons for their amufement.
But in Germany it had a different fate. Be-
fides authors of inferior note, Stabl, Hoffmann,
and Boerbaave, three of the moft illuftrious
names recorded in the annals of philofophy,
not only fuftained, but advanced the repu-
tation of Chemiftry to a height, which it
required the moft confummate genius to
attain. 'The genius indeed of Stab/* was
cxceeded only by his indefatigable induftry.

* Leflie on Animal Heat, Ch.II. p. 103.
Dictionary of Chemifiry, preliminary difcourfs. P.x.
He
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He feems to have taken in at one view the-

almoft boundlefs range of chemical pheno-
mena, and by maturely weighing and judi-
cioufly placing them in their proper light,
has formed a fatisfatory theory qf many of
the moft important operations of nature.
His theory, efpecially that which relates to
fire and the principle of inflammability (for-
med indeed, it muft be acknowledged, on the
principles of his predeceflor Bec/er+), has not
been invalidated by time, the fole impartial
teft of fyftems : on the contrary, it is every
day more and more confirmed by the various
advances, which are daily made in Chemiftry
and natural philofophy. Hoffmann’s excur-
fions in the wide field of theory were lefs
extenfive. His diftinguifhing character, as a
chemift, feems to have been an extreme pa-
tience and perfeverance in inveftigating by
experiment the qualities of bodies. We find
ourfelves indebted to his labours in almoft
every branch of the fcience, but principally
in the examination of mineral waters. -}
More modern obfervations have carried this
inveftigation to a greater degree of perfec~
tion ; but almoft the firft rudiments, from

* ]d. ibid.
+ Boerhaave’s Chemiftry, by Shaw, Vol. I. p. 6o.

Note x.
which
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which all the {fubfequent improvements have
fprung, we owe to the induftry of Hoffmann.
While Stahl and Hoffmann thus revealed
the arcana of particular divifions of the
great kingdoms of nature, Boerbaave, taking
a more comprehenfive view of the fcience of
Chemiftry in its utmoft extent, diffufed a
new light over every part. He collected the
obfervations of all former chemifts ; he exa-
mined their theories ; he repeated their ex-
periments ; he compared them with thofe
of his contemporaries ; and having collected
an immenfe treafure of chemical faéts, he
formed the whole by his uncommonly me-
thodical genius into a moft perfect fyftem,
that has long been, and muft ever continue,
the objet of univerfal admiration ; a fyftem
fo perfect, that moft writers, who have given
the hiftory of Chemiftry, have concluded
their parration with this great name, as if
no addition had been fince made, or could
be afterwards expected, in the Science. *
But Chemiftry, being founded in expe-
riment, can have no limitation. We may
moft juftly ufe of this fcience the words,
which a celebrated ancient writer employed,
when fpeaking of the acquifitions of learning

* Diélianary of Chemiftry, Englifh, prelim. Difc. p. xi.
F i ol iﬂ .
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in his time : ¢¢ Patet omnibus veritas; nondum

« eft pccupata: multumque ex illd etiam fu
¢ turis reliGtum eft., Multum adhuc reftat
¢ operis multumque reftabit : nec ulli nato
¢« poft mille fzcula precludetur occafio ali-
¢ quid femper adjiciendi.” * At the very
time, when it was fuppofed, that Boerhaave
had completed the chemical {yftem, and had
left nothing to pofterity to add to his work
but further illuftrations by the colleétion of
new fa&s, Dr Hales connected the chemical
and mechanical principles in his explanation of
the phenomena of yegetation, and by a feries
of moft interefting and engaging experi-
ments, laid open a perfeétly new path, 4 and

* L, Ann. Senece. Epift. 64.

¢ Fundamento jam pofito,” fays Dr W atfon, fpeaking of
the progrefs of Chemiftry, * molem extruxere paululum
<< recentiores, felici admodum folertia ; nec =dificio ad-
¢ miniculum, nec forma deeft: faftigium operi quod in-
¢¢ finitum eft, nulla ingeniorum fagacitas, nulla temporum
¢¢ diuturnitas unquam imponet.”

+ I have mentioned Dr Hales as the introducer of the
New Pﬁ:’gy&_ﬁﬁj, tho’ I do not mean to deny that both Hel-
mont and Boyle had before taken notice of the elaftic
fluids extricated in various procefles, or to affert that Hales
has in any degree a prior claim to the difcoveries of Brows-
rige, Cavendifh, Black, or Prieflley, &c. but as M. Lavoi-
Jeer has obferved, (Opufiules Phyfiques et Chymigues, Chap.
111.) Dr Hales was the firft perfon who conceived any
idea of, or inftituted any experiments to demonftrate, the
quantities either abforbed or extricated in fuch cafes. Dr
Hales likewife employed much time in analyfing various
bodies, particularldy the human calculus, and the prepara-

tions recommended as Solvents or Lithontriptics; the ana-
Iyfis

i s . il -
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led the way to thofe curious inveftiga-
tions of the nature of fire and air, which
diftinguith the hiftory of natural philofophy
in the prefent age. Yet fo great was the
attachment of the lovers of learning in
England to the ftudy of the fublimer parts
of geometry, that poflibly this new path
might have been long deferted and untried ;
had not the Britith parliament, (anxious to
fatisfy the humane defire of the nation to
difcover a remedy, whereby the excruciating
torments attending calculous complaints
might be alleviated,) propofed their premium
for the publication of Mrs. Stephens’s folvent,
which in private praftice, under her own
dire@ions and adminiftration, had been for
feveral years productive of the moft falutary
effects. * But this grant led the way to

lyfis of which fubftances was greatly afliftant in introdu-
cing the experiments on elaftic fluids, T herefore it cer-
tainly may, without violence to truth, be alledged that his
obfervations led the way to thofe later difcoveries in Che-
miftry, which are conneéted with them by a chain fo re-
gularly continued. See more on this fubject in the next
note.

* As this celebrated medicine has been the objeét of fo
much attention and difpute, and has produced fuch im-
portant confequences in Chcmiﬂr}r and medicine, a‘few
obfervations relative to its difcovery and publication may
not be impertinent,

Mrs Foanna Stephens, the daughter of a gentleman of
good eftate and family in Berkfhire, about the year 1720,
| accidentally met with a receipt for the ftone, confifting
L of
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much altercation in the philofophical world,
fome ftrenuoufly maintaining that this boafted

of egg-thells dried in an oven, and powdered, which fhe
adminiftered to feveral perfons. After fome trials the be-
gan to burn the egg-fhells ; and it was found, that the
powder was more efficacious in proportion as the egg-fhells

were more burnt, She afterwards found it advantageous

to add the afhes of fome burnt vegetables, a decotion of
herbs, and a little alicant foap. T he reafons for thefe ad-
ditions and alterations it is not within the compafs of my
prefent intention to fuggeft. Iam only giving an outline
of the hiftory of this difcovery, as of a remarkable ®ra in
the annals of Chemiftry. This improved compofition fhe
ufed many years with great fuccefs. Her reputation in-
creafing confiderably, 1n the year 1735 the Hon, Ed. Car-
teret began her medicines, and received fuch fignal bene-
fit, that the attention of the public became excited and
engaged.. In 1737 the cures performed by her were fo
many, and fo well attefted, that the {peedy publication of
them was judged to be of great importance to mankind,
And accordingly in 1738, a propofal for raifing 5000 .
by contribution, as a reward to Mrs Stephens for difcoyer-
ing her medicines, was made to the public with her con-
fent. (See a lift of the contributors, at the end of Hartley’s
view of the evidence for and againft Mrs Stephens’s medi-
cines.) Butas this propofal did not meet with fuceefs, the
was advifed to apply, in the {ear 1739, to the Houfe of
Commons by petition for the abovementioned reward, {ub-
mitting her medicines, when difcovered, to fuch exami-
nation, as the houfe fhould think fit, before the payment
of the reward. The bill paffed both houfes, and had the
Royal aflent, June 14. of the fame year. She prefented a
paper, containing her method of preparing and giving her
medicines, on the 16th to the Archbifhop of Canterbury
( the firft named of a committee compofed of the great
officers of ftate, the cenfors of the college of phyficians,
and feveral other eminent phyficians, furgeons, and natu-
ral philofophers). This paper was publifhed in the Gazette,
by order of the committee, June 1g. On the s5th of

March 1740, the truftees, convinced that fufficient trials

j had
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medicine was not a folvent of the ftone,
others affirming that there had been given

had been made, and fatisfattory proofs adduced, both of
the efficacy and even of the folvent power of the medi-
cines, figned the certificate required by the aét of parlia-
ment, and on the 17th of March following fhe received
- the reward of 5coo/. from the exchequer.

- Supplement 1o Hartley's prefent ftate of the evidence, &c.

Mrs Stephens never aflerted, that this medicine was of her
own invention. It was probably borrowed from fome old
family-réceipt book. And, not with an intention to de-
tract from that degree of merit, which may be thought to
belong to her, it may be obferved, that the ufe of all the
fubftances, recommended in her prefcriptions, had been
pointed out by numerous authors long before, though not
exactly in the {ame form, as eflicacious in difeafes of the
kidneys. Thus Gerard fpeaks of the diuretic, nephritic,
and lithontriptic virtues of all the vegetables, which are
received either into her pills or her decoétion. (See Hart-
ley, uti fup.) It may be faid, that he does not dire¢t them
to be burnt, but this hint might be borrowed from fome
other author, when once the idea was adopted, that in any
ftate of preparation they poflefled fuch virtues. Baerbaave
remarks (Chemie, Vol. 2. p.53.) that Bafil Valentine pre-
pared a medicine for the gout and ftone from the afhes of
burnt vine twigs in preference to any other alkali; which
plainly fhews that an opinion of the efficacy of alkalies in
this mtention was not of modern date. And indeed Sen-
nertus, in his diflertation De Caleulo, (Senmerts OpiVolill.
p. 1100) beftows very hizh encomia on a Liquor Nephiri-
ticus made with falt of white tartar. We are informed
alfo by Dr Rutty ( fee his account of fome experiments on
Mrs Stephens’s medicines, p. 13.) that Hermannus long
ago remarked the virtue of quicklime in cafes of the gout
and the ftone : and Van Swieten (Comment. in Boerhavii
Aph. Vol.V. p. 314.) has added to this teftimony thofe
of Bafil Valentine, of Bartholinus, and an Englith phyfician:
of the name of Dickinfon. The folvent qualities of alka-
lis and quicklime being once admitted, the addition of {oap

td the conipofition was naturally fuggefted, both from its
' L 2 eftablifhed
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the moft indifputable proofs of its efficacy.
It 1s not my defign to enter upon the difcuf-
fion of this queftion. I only mention it to
obferve, that thefe difputes were produétive
of more beneficial effects, than ufually re-
fult from fuch caufes, and tended greatly in
their confequences to the revival of the
ftudy, and the enlargement of the objeéts,
of Chemiftry. Several ingenious men, who
took no intereft in the difpute, except as far
as it was connected with medicine and Che-
miftry, profecuted an analyfis of the com-
pofition itfelf, and having difcovered that its
moit efficacious ingredients were alkaline
falt and calcined calcareous earth, they were
infenfibly led into a more minute examina-
~ tion of the nature and qualities of thefe fub- .
ftances, and the properties upon which their

eftablifhed reputation as a menftruum and detergent, as alfo
from the knowledge of its compofition, in which a large
quantity of alkaline falt, and perhaps fometimes a little
lime, is covered and guarded with a foft bland oil.

This imperfect hiftory of Mrs Stephens’s medicine will
not be thought fuperfluous, if it be recolleed that to this
medicine we owe in no fmall degree the experiments of
Hales on Calculi, and the ingenious tracts, on the fame or
analogous fubjeéts, of Hartley, Rutty, Whytt, Alfion, and
many others, which led the way to the obfervations of
Brownrigg, Black, Cavendifh, Prigfiley, and almoft all the
writers of the prefent day, who have enriched the collec-
tions of philofophy with™ their invaluable experiments on
air and elaftic ﬂuidv,

chemical
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chemical and medicinal powers may be fup-
pofed to depend. This inquiry introduced
that feries of experiments, which have im-
mortalized the names of Brownrige, Ca-
vendyfb, Black, Macbride, Prieftley, and many
other ingenious perfons of our own country,
to whom Chemiftry owes almoft infinite
obligations ; and thofe of Venel, Lawoifier,

Scheele, Bergman, Fontana, Volta, Ingenboufz,

and many other illuftrious foreigners. At
the fame time, that one branch of Chemiftry
has received fo great additions and improve-
ments, the {cience in general has been in-
troduced into more univerfal repute and re-
gard ; and every branch has received a pro-
portionable thare of cultivation and advan-
tage. And the more this {cience has been
cultivated, the more has its connexion with
all thofe arts, which have a moft material
influence in human life, been difcovered and
acknowledged. As this union of Chemiftry
with the arts immediately conneted with
all the comforts and neceflities of life, has
been before infifted upon at large, I need
not recapitulate, even in the abftract, what
has been already advanced : yet I cannot
conclude without congratulating you on
the advantages, which we of this age enjoy.
The fcience, which we with to. cultivate

and
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and to recommend, is now ' diftinguithed
every where by peculiar and partial favour.
The tafte of the age for philofophy in ge-
neral ; the protection of princes; the zeal
of many eminent, intelligent, and indepen-

dent perfons, attached not by profeffion, but:

by inclination, to the fcience ; the fkill, the
ardour, and the integrity of modern chemiits
feem to promife the greateft and the moft
brilliant difcoveries. * You have thus feen,
traced out in a regular hiftorical plan, the
origin of Chemiftry from neceflity ; the flow
and obfcure increafe, which it received from
avarice ; and the quick advances, which it
made towards perfection, when it was nur-
tured by philofophy and patronized by
power. -
In this view of the hiftory of Chemiftry
(though perhaps it may ftill appear fuffi-
ciently long) I have given only a general
outline. I have touched only upon the prin-
cipal points and have enlarged on thefe dif-
coveries only, and their inventors, which
have produced fome memorable revolution
in the fcience. It was impofiible to pay due
honour to the name of every illuftrious
chemift, who has enriched the art. Many

* Diétionary of Chemiflry, Eng. Tranf. Prelim. Difc,
names
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names have been omitted, without any in-
tentional difrefpet, from the contracted
nature of the plan ; my fole intention being
to give fuch a view of the hiftory and pro-
grefs of this fcience, as might animate my
audience to pay a juft attention to a branch
of knowledge, which has been the indirect
caufe of fome events the moft fingular in
hiftory, and is every day productive of ad-
vantages the moft beneficial to mankind. It
has therefore a double claim to the favour
of thofe who cultivate literary purfuits
either for inftru&ion or amufement, as it
furnifhes an ample field for the gratification
of that principle, fo inherent in our nature,
the lave of novelty ; and at the {ame time
holds out the profpect of the moft {ubftan-
tial improvements in fome of the moft im-
portant objects of public and private atten-
tion, in the mechanic arts, in medicine, in
agriculture, and in commerce.
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Cunje&urf:s concerning the Origin and
Antiquity of the Ufe of Symbols in

AstronNnoMy and CHEMISTRY.

HE origin of writing muft be con-
E ceived to be co-eval with the firft for-

mation of fociety. I do not here fpeak of

alphabetic writing (the invention of a
much later period), but of that mode, in
which the ideas of the mind were conveyed,
and the tranfactions of men recorded, by
actual, though rude, reprefentations or pic~
tures. The inveftigation of this fubjet has
given employment to many able men, * and
much fatisfactory information may be ob-

* See particularly the Origin and Progre(s of the
Sciences by the Prefident Goguez, Eng. Tranflat. Vol. L.

p- 174, _
M tained
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tained from the perufal of their learned re-
fearches, by which the progrefs of this me-
thod of writing has been traced in the early
hiftories of almoft all nations, previous to
the introduction of alphabetic chara&ers.
We cannot be furprized therefore to find
fome traces of this firft mode of writing in
the records of thofe fciences, which have
any pretenfions to great antiquity ; or that
the ufe of them fhould be adopted in other
arts, which afpire to the fame reputation of
primeval invention. Thus the ufe of fym-
bolical characters has been admitted into the
fciences of Aftronomy and Chemiftry. It is
not my intention to enter into a difquifition
concerning the origin of {ymbolical, or as
they are frequently called from their appli=
cation in religious rites and on facred mo-
numents, hieroglyphic characters, any farther
than to fhew in fome degree the reafon of
their introduction into thefe ‘two {ciences,
and particularly that, which is the peculiar
object of my profefiion.

Whoever engages in chemical purfuits,
and in the ftudy of chemical authors; cannot
but remark with fome degree of curiofity;-
how extenfively the ufe of fymbols has pre-
vailed in this fcience. He is naturally led to
inquire from whence this praétice originated; -

and
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and ‘whether the charaters employed are
merely arbitrary, or have any relation, real
or imaginary, to the fubftances reprefented
by them. That many of thefe figns are en-
tirely arbitrary is commonly fuppofed by
thofe, whofe acquaintance with fuch writers
is {light and fuperficial : but the enthufiafm
of more perfet Adepts, whofe reading and
experience has been more extenfive, has {ug-
gefted a very different idea. Every character
is by them imagined to convey an accurate
defcription of the moft eflential quality of
the fubftance which it reprefents.

It is impoffible to advance very far in our
inquiries on this fubjet; but perhaps fome
little light may be thrown upon it by an
examination of the probable origin of the
ufe of thofe few charaéers, which are com-
mon both to Aftronomy and Chemiftry.

It is well known that the figns, by which
the chemifts diftinguith the feven principal
metals, are by aftronomers applied to denote
the feven planets. If then it could be thewn,
that thefe figns were ufed in the fcience of
aftronomy long before the chemifts adopted
them, it perhaps might be inferred with
juftice, that they were not fuggefted to the
latter by any dire& connection between the
fymbols and the fubftances fignified by them :

M. 2 but
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but that they were firft borrowed, for the
fake of myftery, from the aftronomers, and
being thus introduced, probably led the way
to the arbitrary invention of many others;
which therefore do not admit of any expla-
nation as being entirely the offspring of
caprice.

Though the inveftigation of this point
may appear to fome more {peculative than
ufeful, yet I hope it will furnith both in-
ftru&tion and amufement, and therefore I
prefume to offer the following obfervations
concerning 1t.

In the firft place, it may be inquired upon
what foundation the Chemifts build their
claim of pricrity in the ufe of thefe cha-
raters. Their advocates anfwer, that the
charalters exprefs the qualities of the feveral
metals to which they are affigned, reafoning
in the following manner. *

The charaéter of Gold, is a circle with a
point in its center (©). Acircle was always
amongft the oriental nations aflumed as the
{fymbol of perfection and fimplicity; and
as gold is the moft perfeét and fimple of
metals, its nature is well expreffed by this
figure.

* A more extenfive explanation of this pretended ana-
logy is given by Dr Shaw, See his edition of Boerhaave’s
Chemiftry, Vol, I, p, 68.

The
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‘The chara&er of Silver is a femicircle, or
fometimes a double femicircle (3 ): by which
it is implied, that filver is only half fo pure,
fo fimple, and perfe&t as gold ; but that if
it were purged and refined from that impu~
rity which debafes its virtue, that is, if the
inner part were properly applied to the outer,
it would have the perfection of gold.

The type of Copper is a circle with 2
crofs underneath (¢), and denotes, that the
body or bafis of this metal is gold, though
joined with fome corrofive fubftance ; a crofs
or part of a crofs being the character ufed by
the ancient chemifts to denote any corrofive
or acrimenious folvent. Accordingly it has
been afferted by fome, that copper of all
metals, filver only excepted, approaches
neareft to gold, as its colour particularly
fhews ; and that it requires nothing but the
{eparation of its corrofive to its perfection.

The fymbol of Iron (&) denotes gold at
the bafe, but overcome, or, as the heralds
fay, furmounted with a corrofive quality,
which not being fo confiderable in quantity
as that of copper, and of a more volatile
nature, is reprefented by a half-crofs placed
obliquely above the circle.

Tin 1s faid to be half filver and half cor-
rofive, which is exprefled by a femicircle,
and a crofs laterally annexed (% Y; and the

adepts
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adepts alledge, that tin approaches neareft
of all the metals to filver.

_ The charater of Lead (%) appears to be
that of tin inverted. Here it is faid, that
although this metal has externally fome re-
femblance to filver and tin ; vet its corrofive
quality is exceedingly powerful, and there-
fore the crofs is in this figure put in the
{uperior place above the femicircle. And to
fhew the propriety of this difpofition, the
alchemifls obferve, that lead by its corrofive
property is moft eminently ufeful in the fcori-
fication of the imperfect metals, and in the
refinement of gold and filver.

The {ymbol of Mercury is compofed of
the circle of gold in the middle, the femi-
circle of filver above, and the crofs. at the
bottom (¥); which combination expreffes
that it is intrinfically gold, as its weight
feems to prove, but that it has externally the
appearance of filver, and in reality the pro-
perties of neither : hence its purity is fup-
pofed to be debafed by a corrofive property
almoft infeparably adhering to it; butif it
could be feparated, mercury would become
_gold.

It is hardly requifite to remark, that this
‘explanation of thefe fymbols has an imme-
diate connexion with the do@rines of the
| alchemifts,
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alchemifts, and fuppofes a much earlier
origin and eftablifhment of alchemy, than
can be fupported by any evidence of falt or
reafon, as I have in a former tract attempted
to prove.

The pretenfions of the Aftronomers appear
to be founded upon a more fecure bafis.

It is not perhaps poffible to produce direct
teftimonies from ancient authors to fhew,
that thefe charaéters were ufed to difcrimi-
nate the planets in the earlieft aftronomical
obfervations ; but jt may be obferved, that
fome authors, of no mean reputation, have
afferted that their employment is of very
ancient date ; and though it cannot be re-
ferred to the very firft ages, it has preten-
fions to a degree of antiquity much fuperior
to any plaufible date of the theories of al-
chemy. Scaliger, in his notes on Manilius,
mentions as a proof that thefe charalters
are of very great antiquity, that we find the
fame {ymbols engraved on many very ancient
ftones and rings. * I am encouraged there-
fore to advance fome arguments, which
may perhaps render it probable, that they
were originally invented and applied in a
country, where aftronomy received in no

Goguer’s Hift. of the Sciences. Vol.II. p. 422,
| {mall
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fmall degree its firft cultivation ; particularly
if I can thew, that they have a real connexion
with fome remarkable circomftances of the
philofophy, mythology, and even religion
of that country. It is my intention, after
this attempt, to endeavour to point out the
circumftances, which led to their application
and adoption in chemiftry.

The names of the deities, appropriated by
us to the feven planets, are evidently Roman.
‘They were, with many religious ceremonies
and inftitutions, borrowed by that people
from Greece. It is more than fimply pro-
bable, that the Greeks adopted them from
the Agyptians, as even their own hiftorians
acknowledge, that they derived the names of
their gods, and the principal parts of their
theology and mythology, from Agypt. *
This opinion, candidly advanced by Hero-
dotus and many other authors, though op-
poled by fome Greek writers and fome of
more modern date, feems now in a great
degree to be admitted by all. 4 It is there-
fore in the mythology of Agypt, that we

* Herodot, Euterp, 49, 50, 51, 58, &c.

_T Porter’s Antiquities, Vol. I. B.2, Of the Religion
of Greece, Ch. 1. Abbé Pluche Hift. des Cieux, L. 1.
Ch. 2. et feq.

Banier’s Mythol, Eng, Edit: Vol. I, p. 176, Val, II,
pr 158 |
| muft
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muft {eek for the origin of the charatters
that were employed to difcriminate the pla-
nets in the ancient world, and have in later
times been admitted into the moft general ufe.

Aftronomy was cultivated in all the orien-
tal nations, particularly in Chaldza, Phce-
nicia, and Aigypt, in the very ecarlieft ages
of which we have any record. Not only
the uniform appearances of the fixed ftars,
but even the more irregular movements and
revolutions of the planets, and their peculiar
and characteriftic circumftances of colour and
fplendor, were accurately marked and ob-
ferved. It is probable, that the names,
which in thefe early obfervations were given
to the ftars and planets, were derived from,
or had an immediate relation to, the moft
fenfible qualities of thefe ftars. Scaliger,
and the Prefident De Goguet, have enume-
rated many of thefe appellations. * But the
general ufe of thefe names was foon fuper-
feded by the gradual diffemination of the
opinions of polytheifm.

And the idea of a pIurahty of deities
having been once fuggefted, it was extremely
natural, that thofe {plendid bodies, rolling in

* See Sealigeri Comm. et Caft. in Manil. edit. .Eur.a!

P 35-
EJ Goguet's Origin of the Sciences. Vol. 1. p. 417,

et feq.
N the
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the immenfity of fpace by fuch regular and
determined laws, fhould be confidered as
the habitations of, or confecrated to, thofe
immortal beings, by whofe immediate in-
fluence and fuperintendence the affairs of the
world were conducted.* It was then,that the
names of particular deities were appropriated
to the planets, and hieroglyphic characters
began to be employed in denoting the pofi-
tions and phznomena of the celeftial lumi-
naries.

In the farther inveftigation of this {fubject,
we muft feek for our principal information
from the mythology of Agypt, or thofe
Greek and Roman interpretations, which
have obvioufly the fame origin.

It is indeed very probable, not only that
many of the original {fymbols of the /Egyp-
tians are unknown to us, but that the hif-
tory of others is obfcured ; and even the
fables of the deities themfelves confounded
by the multiplied inventions of idolatrous
fuperftition : but though pofitive proofs
may not be in my power, a {ufficient
foundation for plaufible conjecture may al-

* The origin of idolatry is by all theologifts traced up
to an admiration, gradually increafing to adoration, of the
heavenly hoft, the fun, moon, and {tars. See Leland, on
the Chriftian Revelation. V.I. C. 3. Banier. V.1. B. 6.

moft
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moft always be found, at leaft fo far as to
confirm the point, which I wifh to eftablifh,
that the {ymbols of the planets were firft
applied in Agypt, the very nurfery of aftro-
nomy, and afterwards adopted in Greece,
and more lately at Rome : that thefe {ymbols
were formed from fome well known circum-
ftance in the hiftory of thofe deities, by
whofe names the planets were diftinguifhed;
and that they were ufed in this {cience long
before they were affumed by the alche-
mifts.

In Agypt the hieroglyphic mode of wri-
ting was ufed in the greateft extent, and
connected both with the {ciences and with
religion. By this learned people a circle
was employed to denote perfection, and par-
ticularly the infinite perfection of the Su-
preme Being, whom they denominated Ofiris.
His refidence they conceived to be in the
great luminary of the day; as from thence
they perceived the continual emanation of
light and heat, the moft active inftruments
of the bounty of Providence, the prin-
ciples of beauty, of vigour, of animation
throughout the univerfe. Hence, by a very
obvious application, a circle came alfo to
be employed as the hieroglyphic of the
Sun, The form of the crefcent Moon

Ne naturally
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naturally pointed out the fymbol, by which
that planet is always typified; nor was fhe
fuppofed to be deftitute of a divine inha-
bitant, but was confecrated as the palace of
the wife of Ofiris, the common mother of

mankind.
To explain the remainder of the aftrono-

mical fymbols upon the fame principle; it
is neceflary previouily to remark, that poly-
theifm, in its pureft form, is nothing more
than the deification of particular attributes
of the Supreme Being, arifing from the im-
becillity of human nature, unequal to the
comprehenfion of One All-perfet God. *

* T am happy to have, coinciding with' mine, the opi-
nion of a perfon of fo much learning as Mr Bryant, +
from whofe fyftem I fhall take the liberty of tranfcribing
a few lines: ““ Many learned men have been at infinite
“¢ pains to clafs the particular deities of different countries,
¢ and to point out which were the fame. But they would
<¢ have faved themfelves much labour, if, before they had
¢¢ bewildered themfelves in thefe fruitlefs enquiries, they
¢ had confidered, whether all the deities, of which they
“¢ treat, were not originally the fame ; zll from one fource;
“¢ branched out and diverfified in different parts of the
¢¢ world. I have mentioned, that the nations of the eaft
¢¢ acknowledged but one deity, the Sun : but when they
¢ came to give the titles of Orus, Ofiris and Cham, to
¢ fome of the heads of their family; they too in time
¢ were looked up to as gods, and feverally worfhipped as
¢ the fun. This was practifed by the Egyptians : but
¢¢ this nation, being much addicted to refinement in their
*¢ worfhip, made many fubtile diftinctions : and {uppoling

[ .1

I Bryant's Mytholog. Val, I. p. 305,
“¢ that
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The next deviation from the fimple duty of
religion was the deification of illuftrious
perfons or herces, whom fuperftitious tradi-
tions reprefented as deities, that came down
from heaven for the comfort, inftruction,

¢¢ that there were certain emanations of divinity, they
¢¢ affected to particularize each by fome title ; and to wor-
¢ fhip the deity by his attributes.” I fhould be tempted
to make a larger extraét from this chapter, if I did not
recolle@, that the work 1s fo well known, and fo highly
efteemed, that it would be needlefs. I fhall only therefore
refer to this chapter, as containing fufficient proofs of the
indentity of, at leaft, the Dii majores of the heathen world.
The paflages, which he has cited, {trongly corroborate my
fentiments, but they need not be again introduced. There
is a paflage in Cicero’s works, not noticed by Mr Bryant,
which feems to prove plainly, that Jupiter and the Sun
were confidered as the fame deity by the wifer part of man-
kind even in the days of Ennius, though in fpite of their
knowledge and conviétion they were led away by the ex-
travagant ablurdities of idolatry. ¢ Tum lfucilius, ne
¢¢ egere quidem videtur, inquit, oratione prima pars ( fc.
< the exiftence of the gods). Quid enim poteft efle tam
$¢ apertum, tamque perfpicuum, cum ccelum fufpeximus,
¢¢ ceeleftiaque contemplati fumus, quam efle aliquod numen
¢¢ preftantifima mentis, quo h=zc regantur? quod ni ita
¢¢ effet, qui potuiffet affenfu omnium dicere Ennius.

¢ Afpice hoc fublime candens, quem invocant smnes, Jovem,
¢ jllum vero et Jovem, et dominatorem rerum, et omnia
¢ putu regentem, et, ut idem Ennius,

¢ Patrem Divimgue bominumgque, et przfentem ac pra-
¢ potentem deum. Quod qui dubitet, haud fane intel-
“ligo, cur non idem, fol fit an nullus fit, dubitare
113 P{}ﬂ'lt."’

Cicero De Nat. Deorum, L. II. 2.

See alfo the Abbé Banier’s account of the univerfal wor-
fhip of the fun, and particularly of the indentity of that
deity under all the various appellations of the heathen gods.
Banier's Mythology, Eng, Edit, Vol. 1. p. 182 and 484.

and



102 OF /RHE LS E

and protection of men. * In the explanation
of the remaining fymbols we (hall find traces
of both thefe {yftems of idolatry; and, in

general we fhall have occafion to remark, that

{feveral opinions concerning the planets, and
the deities to whom they were confecrated,
which had their origin from the firlt {yftem,
were in after times, long after, explained
by the fecond.

Hence we are not furprized to find, that
the two plancts, diftinguifhed by a fplendor
neareft to that of the fun and the moon,
were alfo {uppofed to be inhabited by, or

at leaft were confecrated to the fervice of,.

the two chief deities under a different form
and name. One of thefe planets is called
Jupiter ; and probably derived both its name

and its {fymbol from that part of the Agyp-

tian mythology, which afferted, that when
the gods in the war with the giants' fled
from the wrath of Typhon into Agypt, they
concealed themf{elves in the forms of various

beafts, under which they were afterwards

* Leland on the Chriftian Revelation. Vol. I. P, 1.
Ch. 3,4. Montfaucon, (and other authors, ) fpeaking of the
gradual introduction of idolatry into /Egypt, exprefles
doubts, whether it prevailed with all its attendant pomp and
ablurdity before the time of Mofes. Montfaucon. Tom.
I, p, 2. L.1. C, 1. . See allfo Leland Ch. Rey, Vol. 1.

P.1. Ch. 2. particularly, p. 71.
.wmﬂlipped
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worfhipped in that country ; and efpecially
Jupiter, under that of a ram, at the cele-
brated Libyan temple of Hammon.* To
this circumftance Lucan alludes in his de-
fcription of the march of Cato, and his vifit
to this temple,

Ventum erat ad templum, Libycis quod gentibus
unum

Inculti Garamantes habent : ftat certior illic
Jupiter, ut memorant, fed non aut fulmina vibrans,
Aut fimilis noftro, fed tortis cornibus, Hammon.+

And Ovid ftill more diftin&tly in his ac-
count of the wars of the gods,

Bella canit Superim ; falfoque in honore gigantas

Ponit, et extenuat magnorum facta Deorum ;

Emiflumque imé de fede Typho€a terre

Ceelitibus feciffe metum, cunctofque dediffe

Terga fuga : donec feflos Egyptia tellus

Ceperit, et feptem difcretus in oftia Nilus.

Huc quoque terrigenam veniffe Typhoéa narrat,

Et fe mentitis Superos celafle figuris :

Duxque gregis, dixit, fit Jupiter ; unde recurvis

Nunc quoque formatus Libys eft cum cornibus
Hammon §

* Herod. Euterp, 42.

1t Lucan. Pharfal. 1X. §11.

1 Ovid. Metam. L. V. 313. See alfo Lucian de Bacrifi-
ciis, ad fin. Luciani Op. Bourdelotii. 186, 187. Repre-
fentations of Jupiter Hammon with thefe infignia are very

common :
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As Jupiter therefore was fo often woras
thipped under the form of a ram, or a figure
with a ram’s head, or at leaft wearing the
horns of a ram; it is not improbable, that
the fymbol of this planet (fee Fig. IIl. in the
Plate. p.88.) was taken from thefe reprefenta-
tions. It might originally be the perfe&t head
of a ram,or only one horn. The crofs annexed
to it may be a remainder of the outline of
the reft of the head ; or, with more proba-
bility we may imagine, it was annexed at
firft to convey fome particular information,
and was afterwards retained in the figure,
though the intention of its firft application
was forgotten. The Aigyptians, we are
told, * exprefled the different ftages of the
inundation of the Nile, by expofing columns

common : See particularly Montfaucen Antig. Tom.1. PL
14. and Supplement, Tom. I. Pl. 20. Muf. Florent. Vol.
11. Pl 53. No. 4, 5,6, 7. Hunter's Medals, T.23. Les
Pierres Graveés de Monf. le Duc d’Orleans, Vol.I. Pl. 6.
p- 25. There is a ftatue of Jupiter Hammon in one of
tbe niches on the fair cafe at Lord Pembroke’s at Wilton,
faid to have been brought from a temple in T hrace, which
was built by Sefoftris. It has not only a ram’s hotns, but
a ram on its thoulders.
* dbbé Pluche Hift. des Cieux, L.I. Ch.I. §.8.
Banier likewifle obferves, that a crofs is frequently a
part of the fymbols of the Agyptian divinities, as appears
from figures and obelifks ftill remaining'; and he men-
tions, that in the cclebrated Menfa Ifiaca, both Ofiris and
Ifis have fuch croffes in their hands. .
Banter's Mythol. Eng, Edit. Vol. 1. p. 563
' 4 or
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or poles, with one or more croffes upon them,
And this crofs was fometimes connected with
other {fymbols to reprefent fome other cir-
cumftance, either of the feafon, or the fitua-
tion of the planets, which concurred with
the inundation. Hence perhaps we fee it
annexed not only to this of Jupiter, but alfo
to the fymbols of Venus, Saturn, and Mer-
cury. *

* As Jupiter was reprefented, under this form, the horn
of the ram came to be confidered as the enfign of honour
and power, and was aflumed as an imperial diftinétion by
many princes. Hence we fee thefe ornaments on fome of
the medals, &c. of Alexander the Great, + who took par-
ticular pains to be thought the fon of Jupiter Hammon ;
and confidering his anxiety on this point, it may be won-
dered that we do not find them on more : but it fhould be
remembered, that, though he wifhed to propagate this
opinion among the oriental nations and in India, he was
not very defirous of preffing the notion of his divinity on
his gracian {ubjets ; Tos & "ERnee psrpiovs xey dmo@esdopeeros
tcevror igtdealin. 1 fa}rs Plutarch : and indeed it appears
from a paflage in Curtius, that he could not with fafety
urge this vain ambition to any great extent in (Greece, zs
even his own Macedonians derided his folly, ¢ Et Mace-
¢¢ dones, aflueti quidem regio imperio, fed majore libertatis
“ umbra ‘quam cxterz gentes, immortalitatem affertan-
“.tem contumacius, quam aut ipfis expediebat aut regi,
¢ averfati funt.” § Thefe circumftances may fufficiently
explain, why thefe honours of ZEgypt are rarely feen on
his greecian medals.

In all the medals of Lyfimachus, one of the imme-
diate fucceflfors of Alexander, we fee the Cornua Ham-

1 Gelezii Wumifm, Graee, Tab, 31. and Nomnii Comment. in hoc opus,
P, 177,
E In Vit. Alexand, Plytarch, Op, omp, fol. Francofurt, 1519. T\l p 551-.&.
s @, Carr, Lib, IV, 41. g
QO monis
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That brilliant planet, which we call Ve-
nus, was alfo confidered as facred to the Queen

monis affumed.+ Lyfimachus reigned in Thrace: and, from
what has been faid above, it appears that the worfhip of
Jupiter Hammon was introduced into that country very
early by the ZEgyptian conquefts, and prevailed to a very
late period. +

There are alfo fome medals of Marc Antony diftin-
guifhed by thefe infignia: £ but thefe are not common,
and were probably ftruck in Egypt, when he gave himfelf
up entirely to the influence of Cleopatra, abandoned the
Roman habits and marks of nobility, and aflumed the
veftments and honours of /Egypt or his other oriental
dominions.

The horns of different animals were indeed very anciently
confidered in the kingdoms of the Eaft, as emblems of
power and dominion. So many examples of this occur in
the facred writings, that it is not neceffary to enumerate
them, or to cite any particular inftance. The late Bp of
Briftol § has adopted the opinion of Ezechiel Spanheim
(advanced in his work, De preftantia et ufu Numifmatum
antiquorum), ¢¢ that the fource of this figure of horns
¢¢ for kingdoms, muft be derived from the oriental lan-
¢¢ guages, in which the fame word fignifies a horn, a
s crown, power, and fplendor.” Is not this a proof, that
thefe figurative expreflions were really derived from, or
nearly connected with, the hieroglyphic language of the
earlieft times, and thus with the very origin of the fym-
bols of aftronomy, which is the obje&t of our prefent in-
quiry ? Certain it is, however it may be explained, that
the horns of the ram are more frequently chofen as this
emblem, than any other ; and that the animal itfelf was
in feveral countries regarded with peculiar veneration,
T he horns of the ram are Daniel’s type of the united king-

* Colizii Numilm, Tab, 46. PL 7. and Tab, 37. Pl 1. Numifm, Pem-
brochian. Part,1. Pl.z, and Part, 1L, Pl, 65, M/, Florentin, Vol 11, Pl.23.
Vol. IV, Pl 1. j

4+ The illuftrator of the Duke of Ortleans® Gems, mentions alfo, that the
Ptolemys fometimes affumed this Hammonian diftinétion, Pierres Gravee: de
Monf, le Duc d'Orleans, Vol I, p.20.

Cooke’s Med, Hift, Vol.I. Pl 7.
Newton on the Prophecies, Vol, IL p. 25.
doms
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of Heaven, by the Agyptians named Ifis, and
known by almoft innuinerable other appel-
lations in different countries. It would lead
me into the depths of mythology to prove
that the goddefs intended by all thefe varions
titles was the fame; and that the Venus of
the Greeks and Romans was the Ifis of the
Agyptians, whom we have already feen wor-
thipped as the regent of the moon and the di-
rectrefs of the order and productions of the fea-
fons, again celebrated as the more immediate
fource of animal fertility. * Accordingly the

doms of Perfia and Media. + <€ It is obferved,” (fays Dr.
Newton §) ¢ in the preface to Mr Mede’s works, that it
¢ was ufual for the king of Perfia to wear a ram’s head
¢ made of gold, and adorned with precious ftones inftead
<« of a diadem (Ammian, Marcellin. Lib. 19. C. 1.). B
< Chandler and others further obferve, that rams heads
¢ with horns, one higher and the other lower, are ftill to
¢ be feen on the pillars at Perfepolis (Chandler’s Vindica-
< tion, Ch. 1. Se&t. 4. Wetftein in Rev. xiii. 11.)” It
may be added in illuftration of ‘this fubjeét, that the ram
~ 1s the firft conftellation of the zodiac ; and it cannot be
fuppofed, that this animal was aflumed as the ficft fign
without any meaning, and fixed in this diﬂ:inguiﬂleﬂ place
of the fun’s orbit, in the firfl houfe,{| from whence the
courfe of that luminary was fuppofed to commence.

* At fecunda Venus cunétarum femina rerum
Poffidet, Lucan, Pharfal. Lib. 10. 205.

Innumerable are the proofs, which the induftry of late
mythologifts has colle&ted, to fhew the identity of Juno,
Luna, Diana, Aftarte, Afhtaroth, and Venus. See Bryant’s

1 Daniel viil. 20.
1 Newren on the Frnphtrics. Vol. II. p. 27.
| DeGoguer Orig, of the Sciences, Vol 11, Differt, 1, ad finem.

& Mythology,
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aftronomers afflumed as the fymbol of this
planet the Siftrum of the goddefs Ifis, which,
we are told by antiquarians, * was a {mall
~ round or oblong circle of metal crofied by iron
rods with a handle, by which it might be
held (fee the plate Fig. VL. p. 88.), and that
it was ufed at their feafts to mark by an
exa& cadence the movements of the fongs
and the dance. There was therefore a pecu-
liar propriety in afluming this inftrument as
the fymbol of that planet, which was fup-
pofed to be the refidence of the goddefs of
mirth and love ; and fo often appears in its
greateft {plendor and beauty in thofe evening
hours, when the labours of the day give

Mythology, Vol.Il, p. 341. Montfaucon's Antiq. Tom.
I. Part2. Ch. 2. Abbé BIM.-’M Hift. des Cieux, Ch.2. §
11. Montfaucon fpeaking of the Agyptian idolatry and of
the identity of Ifis and Venus &c. adds,
<« C’eft ce que a donné lieu de Vappeller Myrionyme, la
¢ Deefle @ mille noms.” .
Tome . Es 25 Lo 1,2

Dr Potter, in his Antiquities of Greece, quotes the
following fentence from fome author, whom he does not
name. Tay A-:pguﬁ‘nm oug @iy vl pnTiga ol aiv. Pﬂﬂfr’s An-
tig. Vol.I, P. 264.

* Montfaucon Tom. II, p.287. its form particularly
fhewn, Pl 108, 110, 114, 115, 116, 117.

Abbé Pluche Hilt, des Cieux, Pl. vi. and xvii. and Chap.
2. Scét. 3, Scaliger, in his notes on Manilius, ut fup. fup-
pofes the aftronomical charadter of Venus to be borrowed
from a mirror with a handle.

placc
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place to mirth and joy,‘ the fong and the
dance. *

* There are many beautiful allufions in the claflics to
the appearance of this planet, both as a morning and
evening ftar, particularly the latter, when fhe is often
reprefented as leading in her train refrefhment, coolnefs,
tranquillity, and love,

cum frigidus aera Vefper
Temperat, et faltus reEcit jam rofcida lupa,
Littoraque alcyonen refonant, et acanthida dumi.

Virg. Georg. I11. 336.
Venerifque falubre fidus. Luc. Pharf. 1. 661,

Hefpere, qui ccelo lucet jucundior ignis ? &ec.
Catull. Carm. Nupt. 24.

‘Eamegty, Tag tpgTds Youator @@ A@goyereids,
'F.m-q}i Auetyeds Rpoy QINE PULTOS o) ctAlidly *
Keupt CINGS® ko ol TOTE WOIEVE ROV LYoV T

Avri gencyesss ov Sids @a@.  Mafeh. 1dyll. 7.

- .

Ofos d\ agip €101 peT depaar WwiaTG@ aperye
'Emng@-‘, 05 ¥gLMAISOS &Y owparey lsuTas acme.
' Hem. 11, x. 217,
There is a parallel fimile to this in the Fneid, where the
fame planet is defcribed in her other charaéter of the morn-

ing ftar, with fome additional circumftances of great beau-
ty, and as the diftinguifhed favourite of Venus,

Qualis, ubi oceani perfufus Lucifer unda,

Quem Venus ante alios aftrorum diligit ignes,

Extulit os facrum ccelo, tenebrafque re['u%vir.
Aneid. VIII. 58q.

As this planet is fo often feen ¢ hovering over the ocean’s
““ brim,” either juft rifen from the waves, or juft defcend-
ing into them ; may not this common appearance and po-
fition of her have given rife to the fable of the birth of
Venus from the fea, and of her perpetual prelidency over
that boifterous element?

The charaéter, attributes, and influence of Venus, are
enumerated with peculiar elegance in the juftly admired

exordium
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In explaining the charaéter of the planet
Saturn we meet with another proof, that the
different deities of the heathen world had
their origin from the deification of the moft
obvious attributes of the One Supreme Being:
for as in the former charaéers we traced the
primzval ideas of the divine {plendor and
magnificence, benevolence and mercy; and
faw him adored as the creator and preferver

exordium of the poem of Lucretius, which may be cited
as a conclufive proof, that in the attempt above to recon-
cile the ancient opinion concerning her, as a goddefs, with
the phxnomena of the planer, which bears her name, I
have taken no very unjuftifiable liberties.

fneadum genetrix, hominum divumque voluptas,

Alma Venus, cceli fubter labentia figna,

Qua mare navigerum, qua terras frugiferenteis

Concelebras ; per te quoniam genus omne animantum

Concipitur, vifitque exortum lumina folis :

Te, Dea, te fugiunt venti, te nubila cceli,

Adventumque tuum : tibi fuaveis d=dala tellus

Summittit flores, tibi rident 22quora ponti,

Placatumque nitet diffufo lumine ccelum.

Nam fimul ac fpecies patefacta eft verna diei,

Et seferata viget genitabilis aura Favoni ;

Aériz primum volucres te, Diva, tuumque

Significant initum percuffz corda tua vi.

Inde fera pecudes perfultant pabula l=ta,

Et rapidos tranant amneis ; ita capta lepore,

Illecebrifque tuis, omnis natura animantum

T'e fequitur cupidé, quo quamque inducere pergis.

Denique per maria, ac monteis, fluviofque rapaceis,

Frondiferafque domos avium, campofque virenteis,

Omnibus incutiens blandum per peétora amorem,

Efficis, ut cupidé generatim fecla propagent.
Lucret. Lib, L. 1.

of
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of the univer{e; fo in this inftance we have a
demonftration of the- reverence paid to his
providence and wifdom, as the inventor of
arts, and particularly of thofe, without which
human life could not fubfaft, agriculture and
the cultivation of the vine. This {yftem feems
to receive confirmation from a paffage in the
elegies of Tibullus, alluding to the Agyp-
tian mythology, by which it appears, that in
the earlieft times, that people attributed thefe
beneficial inventions to the Supreme Being : ¥

* Primus aratra manu folerti fecit Ofiris,
Et teneram ferro foillicitavit humum :
Primus inexperte commifit femina terre,
Pomaque non notis legit in arboribus,
Hic docuit teneram palis adjungere vitem ;
Hic viridem duri cadere falce comam.

Tibull. Eleg. L.1. EL 8. 29.

The lines immediately following fthew, that the Roman
and Gracian mythologifts conceived the Ofiris of the
Aigyptians to be their Bacchus: but probably the doc-
trine, conveyed in the paflage above cited, really referred to
an older tradition concerning the origin of the neceffury
arts of life, delivered by immediate communication fmm
Heaven to the firft of men, but afterwards afcribed to dei-
ties,created by fear or gratitude,by ignorance or fuperftition.

Bacchus, however his charalter might afterwards be
perplexed and confufed, was originally only another name
for the Sun, that is, Ofiris; as Ceres was for the Moon,
or Ifis. This appears from thefe lines,

Vos, 6 clarifima mundi
Lumina, labentem ccelo quz ducitis annum,
Liber et alma Ceres. —————
Virg. Georg. L. 3.

See the Extra& from Bryant’s Mythology, p. 100.
but
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but afterwards, when idolatry became pre-
valent, they feigned a diftin¢t deity, and re-
corded his benevolence to mankind by placing
in his hand the fcythe or the fickle, the em-
blem of agriculture and harveft. As the
character of this deity comprehended the at-
tribute of fuperior wifdom and prudence, he
was generally reprefented as an aged perfon
bearing the emblem abovementioned : * and
the aftronomers, influenced by the prevailing
opinions concerning him, appropriated as his
refidence that planet, whofe afpect is dull
and pale, its motion {low, and its revolution
tedious ; and chofe, as his f{ymbol in the hie-
roglyphic writings of the {cience, the Falx,

* Thefe infignia of the god Saturn are often mentioned
by ancient authors ; and the conftant application of thefe,
without an attempt to trace the propriety or origin of them
any higher, was a fufficient reafon for the aftronomers,
even at a much later period than that alluded to, to aflume
the {ickle as the hieroglyphic of Saturn. ‘fuwenal, in al-
lufion to fome traditions concerning him, fays,

Priufquam
Sumferit agreftem, pofito diademate, Falcem
Saturnus fugiens Fuv. Sat. 13.38.

And Ovid, oy
—— T hufcum rate venit in amnem

Ante pererrato Falcifer orbe deus.
Ouvid. Fait. L.1.233.

Reprefentations of this deity, agreeable to this delcrip-
tion, are common on ancient medals, &c.

See Montfaucon’s Antiq. Tom, 1. Pl. 5. and AMuf. Flor.
Gemm. Vol. III. Pl 0.

with
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with which their fuperftition had already or-
namented his images. (fee Fig. IV. p. 83.)

The deification of Mars * moft probably
had its origin from the ftrong imprefiions of
the divine power and juftice tran{mitted
from the progenitor of the human race to
all his defcendants ; but in later times, when

a more corrupt fyftem of religion had per-
vaded the world, this adoration was tran{-
ferred through flavith fear to fome irrefiftible
tyrant, fome oppreflive conqueror, who claim-
ed an apotheofis by the terror of his arms,
and the feverity of his victories. The god
of war, thus created, was confidered by
aftronomers as the regent of that planet,
whofe fiery afpe&, 4 efpecially when he is

* Some writers, intimately verfed in the oriental dia-
lecls, deduce the very name of this deity in all countries
from certain words in the primitive languages, expreflive
of power, ftrength, might, &c.

Abbé Pluche, ﬁiﬂ'. des Cieux, Liv. I. Ch. [I. ~. 20.

Abbé Banier’s Mythology, Eng. Tran{. Vol. I, p.319.

Mr. Bryant, in enumerating the various titles of the
fun, as the Supreme Deity, fays, that at Petra, he was
Callt‘d @ibd‘ﬂgﬁ, which i1s the {ame as Arcz., @Ebaﬂcgﬁ;, T8T
15 O:os Agns, v Tirga a5 Ag=Cizs, Inftead of a ftatue there
wWas AdJes peifos, TiTegmyares, aTuTwTes, d h]'cll:"_'!{ f.quare {tone
without any figure. Eryant’s Analyfis, Vol. I. 12.

+ Hence the epithet mvgenz, which De Goguet in-
finuates, was a tranflation of the original name given by
the firk Egyptian aftronomers. Hence too the opinion,
thus txprtl%:d by Lucan, that the winds and thunder were
under the direction of this planet,

Habet ventos incertaque fulmina Mavors.
Pharfal, L, 10. 206.
P in



114 O THEVUSE

in his perigzon, and in oppofition to the fun,
correfponds well with the character of that
deity by whofe name he is diftinguithed. *
And the {ymbol of the planet was therefore
naturally formed from two of the moft com-
mon inftruments of war, the {pear and the

fhicld. + (See Fig. V. p. 88.)

¥ Lucan gives a very {triking defcription of this planet,
perhaps fuggefted by his appearance in this fituation of his
orbit, which occurs only once in eight or nine years. The
poet is enumerating and explaining in the perfon of Ni-
gidius Figulus, a celebrated aftronomer, the omens which
the heavens prefented previous to the civil war; and
amongft thefe he paints with great ftrength of expreflion
the dreadful fplendor of the planet Mars,

‘I'u, qui flagrante minacem
Scorpion incendis cauda Chelafque peruris,

Quid tantum, Gradive, paras? nam mitis ab alto
Jupiter occafu premitur, Venerifque falubre

Sidus hebet, motuque celer Cyllenius harert,

Et ceelum Mars folus habet, * * *= =
Imminet armorum rabies, ferrique poteftas
Confundet jus omne manu; fcelerique nefando
Nomen erit virtus. Luc. Pharfal. L. 1. 659.

+ It is worthy of remark, that, as Varro relates, the
Romans worfhipped Mars under the fimple form of a fpear,
Jong before they had invented any corporeal form or image
of him. AMdemtfaucor’s Antiq. Tom. I. B, 3. p. 125.

Mars, & . Clypeus Martis cum Hafti.
Bellice, depofitis clypeo paulifper et hafta,
Mars ades.— Qvid.

Scaliger’s Manilius Comm. & Caft. Page 35. Edit.
Lutetiz.

Sce the celebrated medal of Mars ad Iliam veniens, ad-
duced by Addifon and Spence to explain the expreffion of
Juvenal in the r1th fatire, v. 106.

Pendentis Dei Spence’s Polymetis, p.77. &
Pl. viil. f. 4. Sandby’s Juvenal, Pl x1. fig. 2.
The
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The aftronomical {ymbol of Mercury is
obvioufly enough deduced from the Cadu-
ceus of that deity : but there are fome par-
ticular circamfitances, relative both to the
planet and the deity, which differ from all
the preceding, and may therefore require a
little more time and attention.

It 1s very improbable, that this planet
was difcovered in the earlieft zra of aftro-
nomy ; or within that period, when, ac-
cording to the idea above fuggefted, the moft
fimple form of polytheifm prevailed, when
the idea of the unity of the deity was not
totaliy obliterated, and the different objeéts
of religious adoration were little more than
different names of the moft ftriking attri-
butes of the Supreme Being. It is generally,
and very naturally, imagined, that of the
planets Venus was the firft taken notice of,
on account of her extraordinary {plendor.
For a fimilar reafon Jupiter and Mars were
not long unnoticed, and the difcovery of
thefe might lead to that of Saturn: but
Mercury was probably not known ’till long
after thefe. The Prefident De Goguet* is
inclined to believe, that Mars was found to
be a planet next after Venus; then Mercury,

* * Origin of the Sciences, Vol. I. B. III, Art. 2.
B 2 then
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then Jupiter, and laftly Saturn; an order,
which, at leaft with refpect to Mercury,
cannot be admitted, if we attend to the
common pheznomena of this planet. Mer-
cury is the fmalleft of all the planets: his
greateft elongation from the fun is not 23
degrees : he is therefore almoft always ob-
fcured by the fuperior brightnefs of the fun’s
rays, though when feen through a telefcope
he appears very bright and {plendid. There
are many perfons, who have never feen Mer-
cury with the naked eye, who are well ac-
quainted with the other planets and conftel-
lations : and as the ancient AEgyptians knew
not the ufe of glaffes, their fituation was
nearly fimilar. Some little allowance indeed
is to be made for the advantages of their
pofition on the globe, which is very fa-
vourable to obfervations on the planets, both
on account of the ferenity of the climate,
and a fmaller obliquity of the {phere: whence
it is eafier to difcern Mercury difengaged
from the rays of the fun. It was perhaps
owing to this advantage, that he was ever
difcovered by them; and it may be reafo-
nably concluded from the other arguments,
that he was the laft difcovered of all the
planets, and not till long after the reft,

Having
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Having premifed thefe obfervations, let us
return to the hiftory of the deity, whofe
name is given to this planet. And here I
might be led into a very fubtile difquifition ;
but the fables of this god are {o complicated,
that it requires no common abilities to fim-
plify and explain them. I fhall therefore
only venture fo far, as may be thought ne-
ceflary to my prefent undertaking, and even
that with the greateft caution and dithdence.

Almoft all mythologifts agree, that the
origin of the fables of Hermes or Mercury
muft be fought in the hiftory of Agypt;
that from thence the Greeks and Romans
borrowed this deity ; who, though they have
tran{mitted him to us difguifed with innu-
merable additional attributes or qualities,
have fill preferved the moft effential part of
his chara&er unaltered, that he was the
meffenger and nterpreter of the gods.

This character of Mercury feems to prove
demonftrably, that he is not to be confidered
as a primitive deity (if I may ufe that ex-
prefifion), but as belonging to the fecond
order, that clafs of illuftrious men, whom
gratitude, combining with fuperitition, ho-
noured with an apotheofis. * Upon this foun-

* Diodorus Siculus, in his enumeration of the eight
Great Gods of the ZEgyptians, places Hermes laft, ex-
prefsly
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dation we may proceed a little farther in
inquiring into his origin and fymbols.
Hermes or Mercury feems to have been
a common name in the early periods of
Mgyptian hiftory ; and perhaps, like that
of Ptolemy in later times, and of Czfar at
Rome, having been rendered eminent by
the abilities, the genius, or the actions, of
onc great man, was aflumed, as a title, by
his fucceflors in the office, which he had
filled. It is poffible therefore, that the ad-
ventures and tranfations of many perfons
may in thefe ftories be brought together and
concentered into one hiftory. To divide
thefe, and to diftribute the refpective fhares
of fame and reputation to the proper claim-
ants, is now an abfolute impofiibility ; yet
perhaps, from an exa& examination of the
materials, which have been delivered down
to us, we fhall have f{ufficient reafon to be-
lieve, that the moft firiking parts of thefe
fables are applicable only to the firft Hermes.
He ‘was alfo called by the Aigyptians
Thoth, Theuth, Taut, Taautes, and Atho-
tes; and is fuppofed, by many celebrated

prefsly adding, that he was fo reputed by that people, tho’

they were not fo certain concerning the precedency of the
reft. Died. Sic. L. 1.
Banier’s Mythol. Vol. 1. p. 1cs.

mytlm-
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mythologifts, to have been, Mizraim, one
of the fons of Cham, who with his father
and brethren fettled in Egypt after the de-
luge, and taught to his defcendants thofe
arts, of which they had preferved by memory
fome traces, when all other monuments of
them were obliterated by the univerfal defo-
lation. He is defcribed, as the counfellor of
Ofiris, the interpreter of the will of the
gods, the inventor of laws, * particularly
{killed in the fciences, mathematics, geome-
try, and aftronomy, 4 which he applied to
the moft ufeful and falutary purpofes. T He
taught his fubjects the mode of dividing, and
-afcertaining the boundaries of, their lands,
that their property might not be confufed by
the inundation of the Nile. He inftruGed
them to obferve the motions of the heavenly

* Diod. Sicul. L. 1.10. Banier. Vol.1L. p- 365.
+ The exordium of Manilius’s work is an addrefs to
Mercury, as the inventor of aftronomy.

1 From the remembrance of thofe important fervices
arofe the various epithets and additions expreffive of his
benevolence and wifdom, which we find (o often annexed
to his name ; thus,

11.?;5‘1 foiieng
"Egpéicts = Hom. Od}'ﬁ: & 322.

‘Epperoe, Ados g .ﬁfg.xﬂ.gi, Jurep txan,
Id. 335,
nol, §gi¥Ins .

Eppeas, o5 tvs Poies walygrpenes xsxgs.

Hom, 1l. v, 24,
bodies ;
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bodies ; particularly thofe, which feemed to
have moit connetion with the rifing or re-
tiring of the annual flood. Of thefe none
was more remarkable than that bright ftar,
which is known to us by the name of Sirius
-or the Dog ftar; for its firft appearance in
the morning, after it has been obfcured by
the fun, or, as aftronomers fay, its beliacal
rifing, * preceded at that time the com-
mencement of the inundation only a few
days, of which it was therefore naturally
confidered as the prazcurfor and monitor. 4
The gratitude of the people led them to give
the name of their great inftru&or to this
ftar, ¥ and alfo to the month correfponding

* The Nile begins to overflow its banks annually a da
or two before the fummer folftice ; and, from the ﬁarlieﬁ
oblervations of antiquity, recorded by Herodotus, down to
the lateft, which have been made by Pococke and Nor-
den, no material variation has been remarked in the pe-
riods of the inundation. Compare Heredst. Euterp. 1q.
Diodor. Sicul. Lib. I. 22. De exundatione Nili. Plinii
Nat. Hift. Lib. V. 10. Lucan. Pharfal. Lib. X. 219, et
feq. Projper. Alpin. De Med. Agypt. Lib. I. C. 8.
Sandys’s Travels, B.2. Norden’s Travels, Vol. L. p. g5.
Pococke’s Obfervations on Agypt, p. 198.

Allowance being therefore made for the motion of the
fixed ftars, which aftronomers have called the preceflion
of the @quinoxes, it will appear, without a minute cal-
culation, that at the period, to which we are alluding,
the heliacal rifing of the D g-ftar did precede the fummer
folitice a little time, exatly how long it may not be fo
ealy to determine.

+ Abbé Pluche, Hift. des Cieux, Vol. L. B.I. C, I. 7.

1 1d. ibid,

to
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to our September, ¥ when the inundation
was rifen to its utmoft height, and the fer-
tility of the fucceeding year was determined
by thofe accurate experiments, 4+ which per-
haps Hermes himfelf taught them to con-
du&. The word Thoth or Tayaut figni-
fying alfo a dog in the AEgyptian langnage, §
the name of that ftar was tranflated into
fome correfponding word in other lan-
guages, Kvwy, Kvwwasy, Canicula, Canis, the
Dog - ftar. From the fame fource alfo
fprung a great variety of Egyptian hierogly-
phic and mythological inventions. Hence

* Cicero de natura Deor. III. 22.

+ Alpin. de Med. Agypt. ut, fupra,

1t Abbé Pluche ut. fupra,

The Greek name of this ftar Sirius is by their etymo-
logifts deduced from ruzw, exficco, from its {uppofed in-
fluence in caufing or increafing the extreme heat of the
{ummer, and deftroying the verdure of the fields,

tum. fteriles exurere Sirius agros :
Arebant herbz et victum feges mgra negabat.
Virg. G.11L. 141,

Te flagrantis atrox hora Canicul=z
Nefcit tangere, Herat. Od. Lib. I1I. 13.
See more particularly, Plinii Nat. Hift. L. 1L 40, 47.
L. XVIII. 28. Others derive it from Siris, an aacient
name of the river Nile,

Siets b AiSiomey widnrar’ of & Sunvns
Evvaeres cor@Sevrs pet ouvope Nerhov #3170,
Diony(. Geographia, Edit. Wells. 489.
See alfo Plinii Nat Hift. Lib. V. 10,
This etymology conneéts the name with the fubje& of
our inquiry, as the word may then be fuppofed to be taken
adjectively Zegwos, qu. cupios wen, the ftar of the Siris of Nile.

Q_ their



122 OFe THE "U'SE

their images with the head of a dog, ru«
voxeQalos and Anubis, and fometimes Herma-
nubis, to which in after times they paid
divine honours, as their guardian and mo-
nitor. * But as the fuperftition of the Egyp-
tians had no limitation, they were perfuaded
by their gratitude to conftitute a different
deity from every attribute or quality of a
favourite chara&ter. Thus they formed ano-
ther obje@& of adoration from the fable of
Hermes, as the meffenger of the gods, and the
anterpreter of their will. They gave him an
acive elegant form, and the graces of youth;
decorated him with emblems of agility and
fpeed, -+ and placed in his hand the Cadu-

* Latrator Anubis. Virg, En, VIIL. 6g8. Propert.
L.III. El,11.41. See the account and reprefentations
of Anubis in Montfaucon’s Antiq. Tom. II, PartIl. p.
312, particularly in Plate 128 of that Volume is a figure
of Anubis with the Caduceus and a fphere,

+ It is in this capacity, and with thele infignia, that
- we meet with him in the Greek and Roman claflics, of
which the following amongft many examples may be ad-
duced ;

“Boucitty 0ot Jeig T MaMSE Y QIATATIV €5V
Ayfer eTaletamtly Kt T EKAVESy @ i E3EAISey
Bosr 31, &C. &c.
As gttt 48 amSnoe Nantogse AgyeiporTus”
Avtiz ered o maw iout yard widid,
Aulesaiay youoticy T (uy PEOy nusy €@ Sypiry
HE o7’ ameiggre yauay, aue avoms aysporo'
Einere Je aCdoy, 7o 7 avdoay opparae Seayer,
"Qy e9iAely Ts & duTE ot OTvworTes Eyeipe®
Iliad. ». 334. & Qdyf, 43
Epda



OF SYMBOLS, &c. 123

ceus, that enfign of office, of magiftracy,
of dominion, which princes, as the vice-
gerents of the gods, are entitled to fuftain. *

It was a fceptre (agreeable to the moft

Evda por Eppeias yevorgoams avtsCorngey
Epyousvg wpos Jwpty vy eader somws,
Mewray vwnyatn” T8mee yetetesuty #ln.
Ody'f. xe 277
Sive mutatd juvenem figurd
Ales in terris imitaris, almz
Filius Maiz. Hor. Od. L. 1. 2,41.

Omnia Mercurio fimilis, vocemque, coloremque,
Et crines flavos, et membra decora juventz.
Virg., An, IV, 598.
Interpres Divum, Jove miffus ab ipfo.
Id. 356 and 377.

Conftitit ange oculos, actus velocibus alis,

Atlantis magni Plefonefque nepos,
Fas vidifle fuit ; fas fit mihi vifa referre ;

Inque Dei digitis aurea virga fuit,

* ¥ & 8 5y
Obftupui, gelidufque comas erexerat horror;
um mihi, pone metum, Nuncius Ales ait.
Owid. Ep. Paris Helen, 61.

And laftly that moft complete defcription of him in the
HEneid,

Dixerat, Ille Patris magni parere parabat

Imperio : et primum pedibus talaria nectit

Aurea ; qua fublimem alis, five &quora fupra,

Seu terram rapido pariter cum flamine portant.

Tum virgam capit, hac animas ille evocat orco

Pallentes, alias ad triftia tartara mittit,

Dat fomnos adimitque, et lumina morte refignat.

Illa fretus agit ventos, et turbida tranat

Nubila, Hneid, 1V. 238.

See Abbé Pluche’s obfervations on the Caduceus. Hift,

des Cieux, Vol.I. B.I. Se&. 26.

A 2 5 fimple
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fimple and original form of fceptres,* which
were only a {ftrait picce of wood or branch
of a tree, afterwards ornamented with va-
rious additions either of fplendor or utility)
round which two ferpents twined. The
ferpent was in a very early period affumed
as an emblem of wifdom, and became pro-
verbially fo in the languages of the eaft. I
The {ceptre alone was an emblem of power,
and therefore conneéted, as in the Caduceus,
with the ferpent, was a compound emblem
of a good government, {upported by autho-
rity and directed by prudence. And in {till

* Nat pa 7de ounzroor, To psy ovmnTe @uida vt olus
Pygei, eareldy w-r; Topany €V opsodt AEAOITTEY
Oul’ avadninges’ mer yap g & yoArGy eAele
Purhat TE ot @hotor® vuy evTE ;.wr e Ay euay
Ev meAdpins Popival iz amol, oiTe StjusHs
Tgss A1QY erguaron’

Hom. 11, «. 234.

Ut fceptrum hoc (dextra {ceptrum nam forte gerebat )
Nunquam fronde levi fundet virgulta nec umbras :
Cum femel in fylvis imo de ftirpe recifum

Matre caret, pofuitque comas et brachia ferro :
Olim arbos, munc artificis manus are decoro

Inclufit, patribufque dedit geftare Latinis
Virg. fn. L. XIL 208.

1 ¢¢ Be ye wife, as ferpents,” St. Matthew, x.16. How
extenfively a reverence of the ferpent, and an opinion of
its wifdom, prevailed in the Eaft, is thewn by Mr Bry-
ant’s account of the Ophiolatria, See Bryant’s Analyfls,

Vol.I. p.473. ¥
ater

gt
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later times, when their aftronomical obfer-
vations detected that planet, which is neareft
to the fun, they fancied in his movements
a great analogy to the character of their fa-
vourite Hermes. * Like a faithful meflenger
and fervant of Ofiris (the Sun) he keeps
clofe to his fuperior, never moves from him
but a {mall diftance, and returns again quickly,
as if always attentively engaged in the exe-
cution of his commands. They therefore
confecrated it to Hermes, and, as its {ymbol
in the hieroglyphic writings of aftronomy,
aflumed the Caduceus.$ (See Fig. VIL. p.
88.) .

* Lucan calls him Cyllenius celer ( Pharfal. L. 1. 663.),
in another place the fame poet fpeaks of him as having an
influence on the great water,

immenfa Cyllenius arbiter undze.

Pharfal. L. X. 211,

Perhaps this part of his charaller may have a diftinét
reference to what has been faid above concerning the con-
nection between the rifing of the Dog-ftar and the inun-
dation of the Nile; for the Nile was anciently called
Oceames or Oceanus.  Diodor. Sicul. Lib. 1. 11.

Some writers have imagined that the fition of the
wings affixed to the cap, feet, &c. of Mercury was fug-
gelted by the rapid motion of the planet which bears that
name. Ouvid. Metamorph. Notis Var. ed. Cnippingii.
Lib. XI. 312. de Alipede Deo.

t For a more particular hiftory of Mercury and Anu-
bis, and reprefentations of their images, &c. See Mont-

Jfaucan's Antiq. Tom. I, L.1il. 8and g. et feq. and Sup-

plement. Tom. I. L.IIL. 6. with the annexed plates, and
alfo Tom, II. P.II. L. I. 16, and Pl. 127 and 128.

Whether
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Whether this attempt to explain the origin
of thefe fymbols be admitted as preferable
to that of Scaliger, * or not; it cannot but
appear from what has been faid both by
him and myfelf, that the credit of their in-
vention and prior application muft be afcri-
bed to aftronomy.

I fhall in the next place endeavour to
point out fome circumftances, which might
induce the chemifts to appropriate them to
their art. As in this application I fhall be
very often obliged to have recourfe to con-
jecture, I muft previoufly folicit the indul-
gence and favour of thofe, who may think
thefe differtations worthy of their perufal.

The peculiar fplendor of the fun and
moon had without doubt been long noticed ;
and long before the introduction of alchemy
(whatever @ra of its introduction we affume)
the language of poetry had difcriminated
the former by epithets borrowed from the
analogous brightnefs and colour of gold, that
of the latter from the purer white luftre of
filver. A few inftances out of many are in-

* Sealiger’s explanation of thefe chara&ers is as follows,

Characteres, quibus vulgo defignantur Planetz, funt hi;
b . Saturnus, Falx Saturni. 2 Jupiter, Fulmen Jovis.
& . Mars, Clypeus Martis cum hafta, ©. Sol, non in-
diget explicatione, ¢. Venus, Speculum Veneris. ¥,
Mercurius, Caduceus Mercurii. D . Luna. Sealiger. in
Manilium Notz et Caftiz. Ed. Lutet, 12° p. 35.

ferted

&
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ferted in the margin. * The frequent ufe of
thefe epithets might eafily lead an enthu--
fiaftic mind to conceive, that a real analogy
and correfpondence f{ubfifted between thefe
planets and metals, which by the warmth
of a fertile imagination might feem to re-
ceive confirmation from innumerable cir-
cumftances, and ultimately lead to the em-
ployment of the fame expreffions for both,
and the application of the fame fymbolical
chara&ers for the metals, which had before
been appropriated to the plancts. Hence
the circle of the fun was afflumed as the
type of gold; and of filver the crefcent of
the moon. :

The number of the metals known at that
time agreeing exaltly with that of the pla-
nets led to an extenfion of this analogy to

* Aurati Solis Radii. Virg., An. XII. 64.
Solis aurata corona.  Stat. Theb. IIL. 414.
Sol Auricomus. ——— Val. Flac. 1V, 94.
Sol Aureus, Virg. Georg. I. 232, G. IV, 50.

And Owid, of the chariot of the fun, fays,

Aureus axis erat, temo aureus, aurea fummza
Curvatura rote, e———— Metam. 11. 107.

Niveos Luna levarit equos. Ov. Faft. IV, 374.
Nec candida curfum Luna negat. Virg. /En. VIL 8.
- Faveas, Dea candida, dixi. Owid. Leand. Heron. 61.
Fulges radiis argentea puris, M. 71.
the
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the whole : and every metal was eafily found
to have a relation to one or another of the
{even, and reccived, as its mark, the aftro-
nomical charaer.

Some particular circumftances, which
might give a foundation for thefe fuppofi-
tions, fhall now be mentioned.

‘Copper was principally, or at leaft in the
moft confiderable quantities, found in the
ifland of Cyprus; and the manufaQure of
brafs was not only invented there, but car=-
ried on to a degree of perfetion unknown in
other countries; infomuch that, we are in-
formed by authors of credit, * either the
metal derived its name from the ifland, or

the ifland from the mgtal.
As this ifland was fuppofed to be pecu-
liarly under the dominion of Venus, - an

* < Fit (nempe As ) et ex alio lapide, quem chalciten

vocant in Cypro, ubi prima fuit &ris inventio :
Plin. Nat. Hift, L. XXXIV. 2.

To the truth of which aflertion Harduin fubjoins the
following teftimonies,

.‘f?‘!'}?.. ;ib. V. Hift. anim. Cﬂp‘- 18. p- 6031 Er &5 Ku=
g & n MDes xmAwTIc XiETY. Feflus, Airofam appella-
verunt antiqui infulam Cyprum, quod in ea plurimum
Hris nafcatur.

+ Kumgos 8 ei5 ayas Tappunss evdot rahae

KAL-{?TF'E'H'H?#.TGF acy Diwvains AgoediTns”
Dingyfe Geog. Ed. Wells, 1240.
O Venus, regina Cnidi Paphique, .

Sperne dile¢tam Cypron. Hor. Od. Lib. 1. 30. zé
ee

"

EE
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obvious connection was found, which might
juftify the application of the fymbol of the
planet Venus to copper.

The ufe of Iron, in framing the inftru-
ments of war, formed fo ftriking a relation
between this metal and the god Mars, that
we need not inquire why the charatter of
his planet was aflumed to diftinguifh iron.

The mobility and unfixable nature of the
metallic fluid, Quickfilver, was naturally, by
minds thus difpofed to form analogies, com-
pared with the rapid movements of the
planet Mercury ; and hence both his name
and aftronomical {ymbol have been appro-
priated to the metal.

On the other hand, the flow motion of
Saturn, the coldnefs of his fituation, fo far

See alfo Hor. Od. Lib. 1. g1. Lib. I. 19. 9. Lib. IIL.
27.11.

gy 18 apet Kuarpoy ident cpr?‘alu;.mﬁ'n; ﬁ:pgaé}'n:,

Es Magor' @32 3t o Tousvos Bopos 7¢ Jumers *
EpZa & [Alr KeterTes AouTelys Keu 7y etody ehetin
Auleoater, ot Ogous emevivoTey ey eorTets”
Augr & tipete tany emngeTe, Souus (edut.

Hom. Odyfl, 5. 362.

Ipfa Paphum fublimis abit, fedefque revifit
Lzeta fuas ; ubi templum illi, centumque Sabzo
Thure calent are, fertifque recentibus halant.
Virg., Ln.1. 419.
See alfo the defeription of the temple of the Paphian
Venus, when vifited by Titus., Tacit. Hift. L. I1. 3.

R removed
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removed from the fun, and his dull afpeét,
(all which obtained him the epithets of fri-
gida, gelida, rigens, and others of like im-
port, *) prefented a refemblance to the ob-
vious and external, as well as the internal and
medicinal qualities, of Lead,{ufficient to coun-
tenance the fuppofition of a relation between
that metal and the planet, and to authorize
the application of the fymbol of Saturn to’
Jead.

The analogy being extended thus far
without amy great violence, the only re-
maining fymbol of Jupiter was applied to
Tin, for which the bright fplendor of the
planet and the metal might feem to afford a
plaufible pretence. The propriety of this
application may perhaps be thought to derive
{fome confirmation from the following con-

jectures.

# He is called suyrer »goves by an old Greek poet quoted
by Scaliger. Caft. et Not. in Manil. ut fup.

Summo fi frigida ccelo
Stella nocens nigros Saturni accenderet ignes.

Lucan. Pharf. L, L. 651I.

Frigida Saturno glacies, et zona nivalis
Cefiit. Id. L. X. 205.

Sce alfo Phin. Nat. Hift. L. II. C. 6.

+ Homer diftinguifhes tin by the fame epithet, gaares,
which he ufes when fpeaking of the {plendor of the moon
and planets. Compare Lliad. ¢ 551, with lliad. 4. 361.

Tin




OF 8§ MBOL. S, &c. 131

Tin was not found in any of the countries
of the ancient world, that were commonly
known and eafy of accefs. It was imported
by the Phcenicians from fome of thofe re-
gions, where they traded in their remote
voyages beyond the pillars of Hercules :
particularly it was faid to be brought from
fome iflands, which they call Caffiterides.
Whether the metal received the appeliation
of Caffiteron or Cafliteros, as Homer calls
it, ¥ from thefe iflands, or they were fo
named from the metal, is uncertain; and 1t 1s
fcarcely lefs undetermined, what thefe iflands
were, and where they were fitnated. Some
place them on the weftern coafts of Spain,
or Portugal, or Africa, Others fuppofe them
to have been the Scilly iflands near the Land’s
end in Cornwall. 4 It is not therefore im-
poflible, that the Pheenician navigators, who
were always particularly fecret § concerning
the place, from whence they obtained the

* Iliad. 4. ut fup.

+ In W%lls’s Dionyfius, v. 1110, it is aferted pofitively,
that the Cafliterides were the Scilly iflands, and rhat the
ancients denominated them from the tin, which they pro-
duced. And Dr Borlafe admits this pofition without any
doubt, but infinuates further, that probably the original
name was derived from a word in the Pheenician language
of fimilar found and import. Borlafe’s Antiq. of Corn-
wall, Ch. 7.
~ } See Borlafe’s Antiq. Ibid.

R 2 tin,
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tin, might affert, that it was difcovered to
them by the God of the fea, not the Nep-
tune of the Greeks and Romans, of whom
the oriental nations * feem to have formed
no idea, but the more ancient Oceanus, who
is often called the Father of the gods, and
was in Agypt, and probably in Pheenicia,
certainly in Greece, +} frequently confounded
with Jupiter ; at leaft the attributes of the
latter are very frequently applied by their old
writers to the former. Hence the Greeks
and Romans might underftand, that the
Pheenicians afcribed their difcovery of tin
to the favour of the Supreme Being, or as
it might be interpreted, Jupiter : which may
be thought the more plaufible, if we recollect

* Particularly the Egyptians, Herod. Euterp. 50. and
Melpom. 188. where it is exprefsly aflerted, that the
Greeks and Romans adopted Neptune from Africa, from
the inhabitants of the country bordering on the Palus
Tritonis near the Syrtis minor, not far from Carthage.

T Quearor nansw, ‘maTigt a@SiTor @y wrTd,
ASavatoy T¢ Otwy yiwesly, dmTev T dvIpeTay.
Orph. Hymn, 82,
Qrsayos T n::_np- YHETIS TAYTION TETULTAL.

Hom, 1liad. £ 226.

Qutavoy T¢ sy yoviowr, 1d. 200.

Ogigty Qusavov. Plut. in Ifid. et Ofirid.

See this point further illuftrated in Mr Bryant’s exami-
nation of the chara&er of the patriarch Noah. naly/i,
Vol.II. 251,

that

- p——
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that the inhabitants of the Scilly iflands con-
fidered themfelves as the offspring of a Deity,
who, tho’ by fome confounded with Pluto*,
might perhaps by others with more propriety
and accuracy be regarded in the fame light
as the Jupiter of the Greeks and Romans,
the Father of the Gods.

* Czfar indeed fays*, that the Gauls confidered them-
felves, as the defcendants of Dis or Pluto; and Dr Bor-
Jafe has from the authority of this firft hiftorian of Britain

aflerted the fame of the Inhabitants of the Scilly iflands®,
- Itwould be prefumptuous to oppofe my feeble opinion
to the te{’umnny of writers fo inconteftably fuperior ; but,
if I might be allowed to propofe a quéftion on this fubject,
I would afk, if there is not great reafon to doubt, whether
either the Gauls or the Britons had any idea of the Deity,
whom the Greeks and Romans worfhipped under the name
of Pluto? And it is hardly probable, if we reafon from

the known principles and g:neral progrefs of idolatrous
worfhip, that thE}r thould trace their origin up to a Deity,
a Prince, or a Chieftain, of whom we find no traces in
their religious fuperftitions. It is not impofiible, that
Cefar, perceiving a ftrong analogy and refemblance be-
tween the dark, inacceflible, myfterious ceremonies of the
Druid worfhip in their confecrated groves ¢, and the fo-
lemnities, with which Pluto was honoured in his own
country 9, might conceive, when they traced their defcent
from the objelt of thefe extraordinary rites, that they con-
fidered Pluto as their commen father.

To fhew that this conjecture is not abfolutely inadmif-
fible, it may be remarked that Pluto was a deity (if I
may fo fay) almoft entuely Grecian, and yet neither that
people nor the Romans accurately diftinguithed his attri-
butes and qualities, for he was often even by themfelves

3 Cefaris Comm. de B. G, L. vr. 16.
b Burlafe's Antig. of Cornwall, Ch. g,
¢ Lucan, Phari. 111, 309, Berlajes Antig. B.I1. C. 17,
4 Ranig's Mytholog, Vol IlL, P, 45,

confounded
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If it were pofiible to prove, that any traces
of fuch an opinion as this fubfifted at the
time, when the Alchemical do¢trines became
prevalent, we fhould not be at a lofs to de-
termine, why tin was by them diftinguifhed
by the fymbol of the planet Jupiter.

Before I conclude, I will take the liberty
to mention that in the laft part of this dif-
fertation, though I have derived fome affift-
ance from the Greek claflics, I have endea-

~ confounded with Jupiter. Thus he is called by titles

nearly allied to thofe of Jupiter, Aysnru®, Aysranop®, Fu-
piter Inferus, Niger, Stygius and Diefpiter 3. It is well ob-
ferved by the very ingenious Mr Burgefs, that this laft ex-
preflion is not to be deduced, as many etymologifts incline,
from Diei pater, but from Deus ot Dius pater®. It is ob-
vious too from numerous obfervations collefted by Adons-
Sfaucon® that the Agyptians in the charaler of Serapis
confounded the attributes of Jupiter and Pluto. Hence,
in conformity to the fyftem which has been advanced above
concerning the origin and progrefs of polytheifm, it may
be imagined, that thefe various titles, when fimplified,
were only different denominations of the One Supreme
Being, aflumed from the different departments of his uni-
verfal dominion. And therefore when the Gauls and
Britons, in a language very imperfeétly underftood by
their conquerors, alluded to a remote origin from the ob-
je& of their myfterious devotion, the Romans difcovered
the charader of Pluto in a defcription, which probably
referred to a much higher fource, fuggefted by the uni-
verfally-prevailing traditions concerning the firft creation
of man by the Almighty Word,

2 Montfakean's Antiq, Tom, I, L.II. C, 9.
Banier's Mythol. Vol. TII. p. 45,

b Effay on the Study of Antiguities. P. 6g.

¢ Montfaucen's Ant. Supplem. T, IL. L. v1. C. 6,

voured
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voured to draw my illuftrations principally
from the Roman, and thofe the moft ob-
vious and familiar authors ; fuppofing that
thefe were moft likely to be known, if any
were known, to the Alchemifts, and might
have fome influence upon their judgment,
when they adopted the fymbols of the an-
cient Deities (firft invented and applied by
the aftronomers to the feveral planets) and
introduced them into Chemiftry, as types of
the feveral metals.
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OrservaTrions on the Disrases
prevalent in the SouTH SEa
IsLanDs, particularly the Lurs
VeEnerEa, with fome Remarks

concerning its firft Appearance in -
Europe.

T will probably appear extraordinary at

this time to revive the difcuflion of a
fubject, {o often debated, and (in the judg-
ment of moft perfons) fo fatisfactorily dif-
mifled ; a fubject, on which fo many vo-
lumes have been written, that it might be
well fuppofed, there could not remain any
room for doubt. This perfe&t convittion,
I imagine, has perfuaded the medical world
‘to pafs over with inattention the obferva-
tions
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tions of a very fagacious inquirer into the
operations of nature, made in fome of the
late “voyages round the globe, conducted
under the aufpices of the Britith nation. I
allude particularly to thofe of the very in-
genious Dr Forfter, concerning the antiquity
and origin of the Venereal Difeafe in the
South Sea iflands, and his collateral obferva-
tions on the @ra of its appearance in Eurape.
Though I cannot perfectly agree with the
learned writer in his opinion on thefe fub-
jé&s, I am confident, from my knowledge
of the candour which diftinguifhes his cha-
racter, that he will pardon the liberty I
have taken in thus exprefling a diffent, which
I fhall give in very few words without any
intention of difrefpect to a writer, to whofe
fervices in the caufe of literature in general,
and particularly in the various branches of
natural hiftory, the learned wc:r[d has fo many
and great obligations.

After mach debate and a great variety of
arguments on each fide of the queftion, the
whole force of the evidence concerning the
firft appearance of the Venereal Difeafe feemed
to have been collected and brought to its
proper point of view by Aftrac. And the
medical world, fince the publication of his
work, has almoft univerfally acquiefced 1n

the
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the opinion, that this difeafe is of modern
date, that it firft appeared about the period
when Columbus returned from his firft
voyage, and that, previoufly to that date,
there is no account of any diforder which
can with truth be claffed under the fame
denomination. He argues from the filence
(as far as relates to this fubject) of the phy-
ficians, the hiftorians, the poets, who pre-
ceded this period. He explains the few
paffages of ancient authors, which might
give any plaufibility to an oppofite conjec-
ture, and thews their relation to difeafes of a
very different type. IHe evinces the diagnofis
between this difeafe, and the eclephantiafis
and lepra of the ancients, with which it had
been fometimes confounded. He gives the
moft authentic narration of real fa&s con-
cerning its firft appearance in Europe, be-
tween the years 1492 and 1496, and not
before. He confutes the arguments of thofe,
who think they can produce fats of an
earlier date, efpecially fome, which are bor-
rowed from the writings of the furgeons of
the thirteenth, fourteenth, and the earlier
part of the fifteenth, centuries, and more
particularly, one of a much later date in
the Philofophical Tranfa&ions of 1718, the
teftimeny of William Becket a furgeon at

S London,
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London, who took great pains to collect all
the arguments which could be adduced to
prove the antiquity of this difeafe, efpecially
from the accounts handed down concerning
the arfura or perilous infirmitic of brenning.
He deftroys the fictions of theory, the off-
{pring of {peculative and fantaftic imagina-
tions, concerning the origin of this extraor-
dinary calamity.

It cannot be thought neceffary by thofe,
who poffefs the {malleft degree of medical
knowledge, to re-produce his arguments, 2s
the work itfelf is fo popular, that it muft
be familiar and well known to almoft every
ftudent. 1 have only faid thus much to
{hew, that the bpininn of the greater part
of phyficians, that this difeafe was perfecily
unknown in Europe before the year 1493,
has no flight degree of foundation,

Of late years the old arguments on the
oppofite fide of the queition have been re-
vived, particularly in confequence of fome
obfervations made in the voyages to the
South Seas.

It is well known, that fince the peace
of 1763, feveral fhips of the Englith and
French nations, efpecially of the former,
have been fent into the South Seas with the

intention of making phyfical and aftrono-
mical
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mical obfervations, both by land and fea, in
thole fouthern latitudes. The failors of thefe
thips had communication with the women
of the new-difcovered iflands; and from
this intercourie the Venereal Diforder made
its appearance both in the fhips and on _{hc}re.
The two nations have, not obliquely, charged
each other with the eternal difgrace of let-
ting loofe the Fiend upon the mild and in-
nocent inhabitants of thofe iflands, whofe
hofpitality deferved a better return, as their
benevolence was free from deceit, and their
careffes the tribute of love and fimplicity. ¥
It may not be eafy to vindicate this nation
from their part of the charge of this guilt
(fhall T call it) or rather misfortune. Dr
Forfter attempts to wipe off the whole of
the ignominy by tracing the origin of the

* ¢ Mox, ubi 7aite vafto jacet infula ponto
“¢ Hofpita terra capit : non illis effera morum
¢¢ Afperitas, fed blanda quies, atque otia cordi:
¢¢ Et faciles nymphas, paflim per amcena vireta
¢¢ Ludentes molli geftu, cultuque decoro,
¢ Commendat forma arte carens, et gratia fimplex.”

-~ Thefe elegant lines are extracted from a poem on the
fubjeét of thefe difcoveries, which was honoured with the
Chancellor’s prige at Oxford in 1773, written by Mr
Lowth, eldeft fon of the Bifhop of London, then F{'.lluw
of New College.

By this citation I might be led to offer a tribute of affec-
tion and regard to the memory of the amiable writer, which,
even thofe who knew him not, would at leaft excufe. Yet

why fhould I revive fenfations of unavailing regret ? why
S 2 thould
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diforder both in thefe iflands and in Europe
to the remoteft times, and deducing it from
natural caufes, which have fubfifted from a
very early period of hiftory. Before I give
any account of this attempt, I fhall fhortly
ftate the order in which the feveral voyages
were made.

The firft of thefe voyages was made in
1764 by Capt. (fince Admiral) Byron in the
Dolphin man of war, in company with the
Tamar frigate. He made very few difco-
veries amongft the iflands, to which T allude,
and returned in the {pring of 1766. In the
month of ‘Auguft following, Capt. Wallis in
the Dolphin and Capt. Carteret in the Swal-
low failed from Plymouth on the fame ad-

fhould I recal to remembrance (if it can be forgotten },
how cruelly his premature death extinguifhed the fond ex-
petations of his admiring friends, (formed both from the
early dawn of his native elegance of mind, and from his
acquired accomplifhments), and deftroyed all their hopes
of feeing in him, fupported and extended, the reputation
of a name, already endeared by innumerable ties to the
votaries of virtue and literature ?

Ingentem luctum ne quaere tuorum :
Oftendunt terris hunc tantum fata, neque ultra
Effe finunt. * * * = Manibus date lilia plenis:

Purpureos fpargam flores, animamque :
His faltem accumulem donis, et fungar inani

Munere,
Virg., ZEn. V1. 868 and 883.
venture,
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venture. Capt. Wallis difcovered, with many
other iflands, Otaheite, ¥ which he named
King George the Third’s ifland, on Thur{day
June 18. 1767. He left it July 27, and re-
turned to England, Friday May 20. 1768.
The obfervations of Capt. Carteret have but
little conneétion with the fubje of this dif-
fertation. On the 21ft of November 1766,
M. Bougainville, a French officer of dif-
tinguithed merit, failed from Breft upon a
fimilar voyage. He touched at Otaheite on
the 6th of April 1768, (which was long after
Capt. Wallis’s departure thence), refrefhed
his crews in the very port which Capt.
Carteret had lately left in New Ireland, and
returned to Europe in March 1769, much
about the fame time as the Swallow floop,
which he overtook almoft in the Channel.
At the return of Capt. Wallis, the Royal
Society of London preferred a memorial to
the King, reprefenting the advantages, which
would accrue to aftronomical fcience, if an
accurate obfervation of the tranfit of Venus
over the fun in June 1769 could be taken in

* The orthography of the name of this ifland has un-
der%ne many changes. It is called by Bougainville T aiti,
r Forfter O- lahentce by Capt. Wallis and Capt.
Cook Otaheite, which mode of fpelling I have adopted
except in the quotatians from the other voyages.

one
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one of thefe iflands in the South Seas. His
Majefty condefcended to attend to their peti-
tion ; and the Endeavour with Capt. Cooke,
Mefs. Banks, Solander, and other felect phi-
lofophers and natural hiftorians on board,
properly equipped and furnithed, was on the
26th of Auguft 1768 difpatched to the South
Seas. *  This voyage having entirely an-
{wered the intention for which it was pian-
ned, and excited the curmﬁty of the nation;
a fecond cxpa:d:tmn was in 1772 fent into
the fame latitudes. The two fhips employed
in this voyage viz. the Refolution and the
Adventure, were under the command of
Commodore Cooke. On board the Com-
modore’s fhip the Refolution, were Dr For{-
ter, a gentleman previoufly to this expedi-
tion diftinguifhed by his fkill in natural hif-
tory, and his fon, who had likewife given
feveral proofs of a fuccefsful attachment to
the fame purfuits. They were expreflly com-
miflioned in this voyage to colle&, defcribe,
and draw objeé&ts of natural hiftory. We are
not therefore furprized to find, that Dr. Forf-

* They were ordered to proceed immediately to Ota-
heite, and after the aftronomical obfervations fhould be
compleated, to profecute the defign of making difcoveries
in the fouth pacific ocean. The Endeavour returned to
England on the 12th of July 1771.

ter,
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ter, in relating the events and difcoveries of
this expedition, has paid a particular atten-
tion to the health and difeafes of the failors;
as well thofe, which may be fuppofed to have
originated from the climate, the voyage, and
circuamftances of life, as thofe that weré
introduced amongft them by more diret
contagion, and by communication with the
natives of the iflands.

Before I make any remarks on this ac-
count, I fhall give an abftract of that part of
his narrative, which relates to the {ubjet of
this differtation.

He begins his account at an earlier period
than his own voyage, that his inveftigation
may be more accurately and fatisfatorily
conducted.

After defcribing a difeafe refembling the
lIeprofy, which is fometimes {een in thefe
iflands, he 1s led to fpeak of the Venereal
Diforder, on which he makes the following
obfervations. * _

«« When Capt. Cook came, in the year
“ 1769, in the Endeavour to O-Taheitee, he
* found that half his crew, when he left
““ the Society Ifles (of which O-Taheitee is
“ the principal and moft central) were in-

* Obfervations made during a voyage round the world

by Fobn Reinold Forfler, LL. D. P.488.
¢« fected
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¢ feCted with the Venereal Difeafe, * and it
¢« was then {ufpected, that M. Bougainville’s
¢ {hips crew had communicated this difeafe.
«« Mr de Bougainville in his turn {ufpects the
« Englith in the Dolphin to have firft intro-
¢« duced it : 4 and the gentlemen in the Dol-
¢«¢ phin affert, that they never had one man
¢ infected with the leaft Venereal {ymptom,
«« whilft they were at Taheitee or imme-
« diately afterwards.} When we came to
¢« Q. Charlotte’s found, in New Zealand, in
¢ 1773, we had been out at fea for at leaft
¢« five months ; none of our failors had any
« {ymptom of this difeale, which could hardly
¢ lie dormant for fuch a length of time:
« fince, from our leaving the Cape of Good
¢ Hope, they had been eating falt-meat and
“¢ falt- purk plentifully, had no greens all
¢ that time, had indulged freely in the ufe
«¢ of {pirituous liquors, and were, during the
«« whole of the intermediate time, expofed
< to wet and cold, and all the rigors of the
«¢ climate ; circumitances, that would foon
¢« have accelerated the breaking out of the
«¢ diftemper, and rendered it {o virulent, that

* See Hawkefworth's Voyages, Vol.IL, p.233.
+ Bougainville's Voyage, Eng. Tranflation. p. 274
and 286.
1 Hawkefworth. Vol. 1. p. 48g, 4g0.
“ they
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¢ they muft have had recourfe to the affif-
¢ tance of the furgeon : yet, when we went
“ out of Q. Charlotte’s found, fix menths
¢c after leaving the Cape, a midthipman on
¢« board the Adventure difcovered that he
«¢ had been infected by one of the New Zea-
¢« land females. In O-Taheitee, and the So-
< ciety-Iiles, we found in 1773, the females
¢« communicated this difeafe to feveral of
¢ our people, From the Friendly-Ifles no
¢ infe&tion was either received or commu-
‘¢ nicated, becaufe the people who laboured
¢¢ under it were not allowed to have any
¢ commerce with the females of thofe ifles.
““ The crew left the Marquefas and Eafter
“ Ifland without catching or communi-
«¢ cating the evil, becaufe not a fingle perfon
¢« was infected with it, either before we
“ vifited thofe parts, or for fome time after
¢« we had left them. At Taheitee and the
“ Society-Ifles, the infeCtion came in 1774
¢¢ again into our fhip ; and as we flaid only
“ a few days at Namocka, I believe none
¢ either received or communicated it there.
¢ In the more weftern ifles of Mallicollo,
‘¢ Tanna, and New-Caledonia our failors had
“ no conne&ion with the females; but in
¢ New-Zealand the diforder was again com-
““ municated to our crew.” Dr Forfter’s

§ 1 conclufion
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conclufion of this ftate of facts deferves par-
ticular attention and examination : ¢ So that
¢ there is great reafon to believe, that the
¢« Venereal Difeafe has not been lately intro-
¢« duced into thefe ifles, but was known

«¢ there for a long time; efpecially as Ohe-
¢ deeddee or Mahaine, the young man of
«¢ Borabora, who went with us in 1773 from
¢« O-Raiedea, told us, that this evil was very
¢« common in Borabora, where however, no
<« European fhip had ever touched ; nay he
¢¢ informed us, that his own mother died of
¢ this difeafe before the arrival of the Euro-
¢« peans in thefe ifles.” He is therefore in-
clined to believe that ‘the difeafe was not
imported into, but originated in, thefe iflands
from libidinous excefles, and particularly
from the promifcuous and unreftrained in-
tercourfe of perfons afflicted with the le-
profy in its various ftages. Having advanced
thus far, he ventures one ftep farther, and
endeavours to fhew, that the diforder in
queftion was not introduced into Europe by
the failors of Columbus returning from the
difcovery of America; and that it did not
even, as we generally fuppofe, make its firft
appearance in Europe about the period of
that important event, but was long before
diftin&ly marked and familiarly known. To

efltablith this doérine he has no other re-
{fource
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fource than the revival of that old opinion,
(which has been already mentioned as far
as it relates to the South Sea iflands) that
this difeafe may be generated in hot climates
by libidinous excefies, elpecially amongit
people, particularly liable to cutaneous, her-
petic, and leprous affections. The argu-
ments, which he adduces, have little no-
velty, but they are too curious to be over-
looked : I fhall therefore firft produce them,
and then venture a few remarks, firft upon
the general doétrine, and then as it more
particularly applies to the ftate of the new-
difcovered iflands.

* « That the Venereal Difeafe is by no
‘¢ means to be confidered, as an evil im-
¢ ported into Europe from America, has
¢ been fufficiently proved, he fays, by M.
¢« Sanchez, a very able and learned phyfi-
¢ cian, (who has been for fome time in
¢« Ruffia. 4) It appears from his enquiries,
¢¢ that the Venereal Difeafe appeared fo early
““ as in March, 1493, in Italy, and in Au-
¢ vergne in France; at the very time when
¢ Chriftopher Columbus returned to Spain
““ from America; for he landed at Seville,

* Fofler’s Oblervations, &c. p. 492. Note.

+ Differtation fur Porigine de la Maladie Venerienne,
Paris, 1752, 12°.  Examen Hiflorigue fur Papparition de
la Maladie Venerienne en Europe, Lishonne, (Paris) 1774

g il on
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‘“ on the 15th of March, 1493, and in the
“ middle of April of the fame year he ar-
‘¢ rived at court, which then refided at Bar-
¢« celona. From a book of Peter Pintor, a
¢« Spanifh phyfician, it appears that the Ve-
¢¢ nereal Difeafe raged at Rome in March,
¢ 1493 ; and it is likewife to be colleGted
¢¢ from other writers, that about that time
¢¢ this evil {pread all over Italy in the form
¢ of an epidemical diftemper. Pacificus
¢ Maximus, a poet, whofe book was printed
¢< at Florence, 1489, defcribes, Lib. III. ad
¢¢ ptriapum, the Venereal Difeafe in fuch a
¢« manner, that no doubt can be entertained
“¢ of its being known at that period of time.
¢¢ In the church of St Maria del Popolo at
¢ Rome, is a fepulchral monument, erected
¢¢ to the memory of Mario Alberti, gui an-
“ num agens 30 pefle mguinaria interiit, anno
¢¢ 1485, about eight years before Chriftopher
¢¢ Columbus returned from his firft voyage. *
¢ The Jews, who were expelled from Spain,
“ brought the difeafe into Africa, according
“¢ to Leo Africanus. -+ And it was there for

1 The earlieft date of the arrival of Columbus in Eu-
rope is, Feb. 24. 1493, when he entered the Tagus. See
Robertfon’s America 8°. Vol. I. p. 153.

* Sec Viaggiana, or detached remarks on the bu:ldmgﬂ,
piCtures, ftatues, inferiptions, &c. &c. in ancient and
modern Rome, London, 1776.

+ Deferiptio Africe, Lib, 1. p. 86. edit. Elzevir Lug-

dun, Bat. 1632, 16™,

« that
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¢¢ that reafon called Malum Hifpanicum, the
¢ Spanifth evil. Buat Mariana, * fays ex-
¢ preflly, that the order, for the expulfion
¢« of the Jews from Spain, was given in
¢« March 1492, and only four months were
¢ allowed them, fo that they were probably
¢ gone in June 1492, before Chriftopher
¢¢ Columbus failed for the difcovery of Ame-
" ¢¢rica. Nor are there teftimonies wanting
¢t that in times ftill more remote, fymptoms
¢« of the Venereal Difeafe were well known ;
«¢ Alfonfus I. King of Naples, died 14358,
¢ of the gonorrhoea, or as Triftano Carac-
““ ciolo de Varietate fortune, exprefles it,
¢ morbo imfuper immundo et pertinact, nvolun-
‘¢ tarig [fiiicet infenfibilique [permatis fluxu.
¢ Ladiflas King of Naples likewife died
¢ 1414, of an infection in his genitals, com-
¢ municated to him by a girl, whom he
¢« kept.+ More inftances, that the Venereal
¢¢ Difeafe had been known amongft the an-
¢ cients, are to be found in Platner’s Opuf-
¢ cula. ¥ Petrus Martyr de Angleria men-
¢¢ tions, § that Ario Barbofa, Profeflor at

L 4]

* Lib. XXXIV. Cap.I. ad annum, 1492.
t L’Art de verifier les dates, p.go3. Cardami’s Chro-
nicle from 1410, to 1494.
1 Feh. Zach. Platneri Opufe. Tom. II. Prolus. ITI.
De Marbo Campane. p. 21. Lipfiz, 1748. 4°
§ Lib. I, Epiit, 67, dated April 5. 1489,
¢¢ Sala-
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¢¢ Salamanca, was feverely affli¢ted with the
¢ Bubas or French difeafe, Laftly in Mura-
¢ tori’s Colletion, * it appears from the
¢¢ Chronicon Placentinum, that in the year
¢ o5, after Chrift, there was an epidemical
¢ peftilential diftemper in Italy, which among
¢ other fymptoms had thefe peculiar ones,
¢ ‘that the glands began to fwell to the fize
“ of a nut, particularly at the parts, which
¢ modefty bids conceal, which fwelling was
¢ followed by an intolerable heat, and that
¢¢ thofe affli¢ted with that dreadful evil died
““in a day or two. All thefe arguments
‘¢ encourage me to fuppofe, that the Vene-
¢t real Difeafe was not uncommon in ancient
¢ times; that it however broke out with
“new rage about the year 1493, and that
¢« fixing and attaching itfelf upon many
*¢ other epidemical diftempers, it became
¢« virulent, by being communicated by coba-
¢ biting with women. We need not wonder
¢« therefore, that the difeafe fhould have
¢ made its appearance at Taheitee and its
¢¢ neighbourhood, long before the arrival of
¢ Europeans at their ifle.”

In my obfervations upon this pafiage, I
thall firft make a few remarks relative to the

* Muratori Colle&io Scriptorum Hiftoriz Ital. Tom.
XVL. p. 554, 555 ,
fubject
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fubjet in general, and then more particularly
as it is connected with the medical hiftory of
the South Sea iflands, not intending at pre-
{ent to go any farther than the bounds which
a {light commentary will fairly admit.

To confute the whole of Dr Forfter’s ar-
guments is impoffible ; becaufe they can
only be confuted by denying the veracity
of his evidence, which perhaps can be done
only by counter proofs more ftrong and co-
gent. The moft indifputable however and
the beft eftablithed of the fatts adduced by
him go no farther, than to fuggeft a doubt,
whether the difeafe was originally imported
from America by the failors of Columbus,
but certainly do not prove, that it was not
at that period a new difeafe, which made its
appearance firft about the year 1493, and
- was totally unknown to the ancients. It is
obfervable, that the moft authentic and cre-
ditable of thefe authorities being the date
within the very {mall compafs of five or fix
years from 1488 to 1494. If the remainder
of his hiftories were given by medical per-
fons, or by perfons from their education and
profeflion qualified to f{peak decifively on
fuch a fubjec, more ftrefs might be laid upon
them : but they have been fo fatisfactorily
confuted in the introdutory Chapters of

Aftruc’s
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Aftruc’s work, that they deferve but little
attention : a few however of the moft re-
markable facts alledged f{hall be prefently
more particularly examined. As the diforder,
within f{o fhort a time, (a few months in the
beginning of the year 1493,) appeared in
different quarters of Europe, at the moft re-
mote diftance from each other, it has been
argued, that it cannot be conceived that it
originated in any one place, from whence
it was fpread by contagion from conta&.
The rapidity of its diffemination indeed, or
rather the univerfality of its prevalence at
one and the fame time, was confidered by
many contemporary writers, as altogether
miraculous ; and they imagined, that even
the air was impregnated with noxious par-
ticles, which, received into the human body,
became the {emina morbi of this new and
unparalleled affection. Thus Fracaftorius,
rejecting the opinion of the flow mode of
its communication by the a&ual intercourfe
of difealed per{bns, fays, *

At verd, fi rité fidem obfervata merentur,

Non ita cenfendum : nec certé credere par eft
Efle peregrinam nobis, tranique zquora vectam
Contagem : quoniam imprimis oftendere multos

* Siphylis, Lib.1. V. 54. e
offumus,

iy B R e A B it
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Poflumus, attattu qui nullius hanc tamen ipfam
Sponte fua fenfere luem, primique tulere.
Praterea et tantum terrarum tempore parvo
Contages non una fimul potuiffet obire.

Afpice per Latii populos, quique herbida Sagrae
Pafcua, et Aufonios faltus, et lapygis ore

Arva colunt : fpecta Tiberis qua labitur, et qua
Eridanus centum fluviis comitatus in @quor,
Centum urbes rigat, et placidis interfluit undis,
Uno, nonne vides, ut tempore peftis in omnes
Saviit? ut fortem pariter tranfegimus unam ¢
Quinetiam externos eadem per tempora primum
Excepiffe ferunt : nec eam cognovit Ibera

Gens prius, ignotum quz {cindere puppibus 2quor
Aufa fuit; quam quos difterminat alta Pyrene,

Atque freta, atque Alpes cingunt, Rhenufque bi-
cornis ;

Quam reliqui, quos lata tenet gelida ora fub aréto,
Tempore non alio, Pceni, fenfiftis, et omnes,
Qui lztam Agyptum metitis, facundaque Nilo
Arva ; et palmiferz fylvas tondetis Idumes.
Que quum fic babeant [efe, nempe altius ifti
Principium labi, rerumque latentior ordo,

(Ni fallor) graviorque fubeft, et major origo.

All the traditions, colle¢ted by Dr Forfter,
and intended to thew that this diforder ex-
ifted before the period abovementioned, and
particularly that it was known to the an-
cients, are extremely equivocal, and, as I have

U already
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already infinuated, are moft completely an-
fwered and explained in the introductory
chapters of Aftruc’s work. It is indeed per-
fe@ly incredible, that a difeafe {o dreadfully
infe@ious, fo diftin@ly characerized, and fo
peculiarly conneéted with fome of the prin-
cipal operations of human life, fhould have
efcaped the notice not only of the ancient
poets and hiftorians, but of thofe juftly ad-
mired medical writers, whofe remaining
works evince a degree of attention, fagacity,
and accuracy in the inveftigation and de-
{cription of the diagnoftic {ymptoms of dif-
orders, attained by few modern phyficians,
except perhaps Sydenham and Boerhaave,
with all the aids of an improved knowledge
of nature, and a more perfet acquaintance
with the laws of philofophy and phyfio-
logy.

It may be obferved too, that moft of the
cafes, adduced from more modern writers to
the fame purpofe, are taken from the obfcure
works of perfons, probably very little qua-
lified to give an opinion concerning the diag-
nofis of a difeafe. A few obfervations on
fome of thofe, mentioned by Dr Forfter,
will illuftrate this.

Little reliance can be had on the infcrip-

tion to the memory of Mario Alberti, qui
annum
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annum agens tricefimum pefle inguinaria in-
teriit, in the year 1485;* as there were,

* Mr, Swinburne, in his account of the fiege of Naples,
and of the aftonithment which prevailed amongft the Nea-
politans on the failure of their ufual miracle, the lique-
faction of the blood of St Januarius, has fome obferva-
tions relative to this very infcription, which ftrongly con-
firm my opinion concerning the diforder it alludes to, and
alfo ftrengthen the fuppofition, that the Venereal Difeafe
was unknown before the period of that celebrated fiege
and the return of Columbus from America. That this
difeafe was imported from the Eaft is ftill lefs probable,
than that it was introduced from America: perhaps we
muft be obliged, with Fracaftorius, to admit,

¢ altius ifti
Principium labi, rerumque latentior ordo,
(Ni fallor) graviorque fubeft, et major origo.”

*“ Were it becoming a reafonable man te adopt the
Neapolitan idea of St Januarius’s blood being endowed
with the gift of prophecy, one might fuppoie, that its
obftinate induration had not in view the mere event of the
fiege, but rather pointed to a cruel difeafe, which made
its firft appearance in our hemifphere at that period and in
that camp. It is faid, that this tremendous fcourge of
debauchery was firft imported by the companions of Chrif-
topher Columbus from the Charibbee iflands, where it
was an aboriginal malady ; and that women infeted by
them were delignedly fent out of Naples to {pread con-
tagion amongft the French, I:H' whom the infernal poifon
was communicated to the reft of Europe. But authors
differ in their opinions concerning the introduétion of this
diforder : fome incline to give it an Eaftern or Egyptian,
not an American origin, and ground their notion upon
the infcription of a tomb in the church of S. Maria del
Popolo at Rome.” (Mr Swinburne’s copy of this infcrip-
tion differs a little from that of Dr Forfter, and is probabl
more correét, Marco Antonii equitis Romani filio ex Al-
bertonum familia, corpore animoque infigni, qui annum agens
XX X. pefle inguinaria interiit an, falutis Chriftiana
M CCCC LXXXV. die XXII. Julii haredes B. M. P.)

2 < The
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no doubt, both before and after the ap-
pearance of the Venereal Diforder, many
other complaints, which attacked the organs
of generation in confequence of thofe libi-
dinous excefles, in which the antient world
indulged with equal if not greater freedom
than the modern, as the writings of Sueto-
nius, Tacitus, and Juvenal moft amply tei-
tify. And affeGtions of thofe parts from
other caufes do even in thefe more en-
lightened days, when every {ymptom of the
diforder is fo accurately known, often de-
ceive the moft experienced practitioners.
How frequently has the nature of this com-
plaint, when every art of concealment has
been ufed, been at laft detected only by the
fuccefs of a particular medicine, empirically
adminiftered > Befides it may be added (which

¢« The difficulty lies, he adds, in proving this peftis in-
uinaria to be really the difeafe in queftion, and not a
plague, that had its ulcer in the groin, as others have
theirs under the arm, in the fide, or elfewhere; for it is
an obfervation made by many medical practitioners in the
Levant, that each plague throws out its mortal tumour
in one particular part of the body upon all patients, If
this fentiment of the lues coming from the Eaft were in-
controvertible, it would follow, that to all the accumu-
lated horrors of tyranny, rapine, and murder, exercifed
by the Europeans upon the innocent Americans, we might
add the introdu@®ion of a fatal and loathfome difeafe,
which completed the defolation of that continent, by de-
firoying the few wretches their fword had fpared.”™
Swinburne’s Travels in the two Sicilies, p.93.
at
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at the fame time fhews, that the epidemical
peftilence recorded in the Chronicon Placen-
tinum can by no means be confidered as a
Venereal Complaint *), that fwellings of the

* Several of the Englith Chronologifts and Chroniclers
affert, that the plague raged in this Kingdom with dreadful
violence in 1477 and 1499. Before I draw any inference
from this obiervation, I will take the liberty of tranfcri-
bing a paflage from Dr Aead. + ¢ The Sweating Sicknefs
before hinted at, called Sudor Anglicus and Febris Ephemera
Britannica, becaufe it was commonly thought to have
taken its rife here, was moft probably of a foreign original ;
and though not the common Plague with Glandular Tu-
mors and Carbuncles, yet a real peftilence from the fame
caufe, only altered in its appearance, and abated in its
violence, by the falutary influence of our climate. For it
preferved an agreement with the common Plague in many
of its fymptoms, as exceflive faintings and inquietudes, in-
ward burnings, &c. &c. thele fymptoms being no where
obferved in fo intenfe a degree, as here they are defcribed
to have been, except in the true Plague : and, what is
much more, it was likewife a contagious difeafe.

The firft time this was felt here, which was in the year
14835, it began in the army, with which King Henry VII,
came from France and landed in #ales 1 : and it has been
fuppofed by fome to have been brought from the famous
fiege of Rbodes by the Turks three or four years before, as
may be collected from what Dr Keyes fays in one place of
his treatife on this difeafe.”” §

The learned author’s further obfervations on the dif-
tinguifhing fymptoms of this diforder prove it to - have
been of the pefilential type ; and the particular zra of its
appearance, concurring with the above-recited proofs, that
the true Plague did appear in this kingdom very nearly at
the fame time, may reafonably induce us to conclude, that

1 Miad on the Plague, p, 72, edit, g, 89,
V[:E Vid Caum de Eph, Febre Britan, and Lord Bacon’s Hiftory of Henry
§ Page 162, edit, Lovan,
the
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glands in the axilla and inguen, and even
of the tefticle itfelf, are not uncommon at-
tendants of a great variety of epidemic fe-
vers, and difeafes communicated by conta-
gion, though not of a fiphylitic nature. Of
thefe Dr Fordyce ¥ enumerates fome inftances
in his Review of the Venereal Diforder; and
Dr Layard 4 in his Effay on the bite of the
mad dog. It may be added, that of thofe
fevers which are commonly called peftilen-
tial, efpecially the true plague, glandular
tumors in the axilla and inguen, particularly
the latter, are efteemed the diagnoftic fymp-
tom.$ The intolerable heat attending, and

the kingdoms on the continent were more or lefs affli¢ted in
the {fame manner, though it may not be eafy to produce a
pofitive proof of it, the attention of their hiftorians bein
occupied in tracing the important revolutions, which then
took place, or the calamities of war, which defolated the
earth, and more particularly the fertile provinces of Italy.
Hence it may be reafonably concluded, that the Pefiis 1:::
f-uinaria in the text was more nearly allied to thefe pefti-
ential diforders, than to the fubject of our prefent dif-
quifition.

* Fordyce’s Review of the Venereal Diforder, Sect. 7.

+ Layard on the Bite of the Mad Dog, p. 44.

1 Mead on the Plague, p. s. et feq.

Cullen’s Nofolog. (_%.XXV I. Peftis.

Sauvages, Nofolog. CL 11I. Ord. I. G.I. Peftis. He
exprefsly fays, *¢ Et ut charalter variole ex pullulis, ita
Peftis charater juxta omnes fere neotericos ex bubonibus
deducendus eft,” and below, ¢ Bubones funt glandule
dure, tumidaz, dolentes, ad fuppurationem tarde vergen-
tes, fepius in inguinibus, quandoque in cruris angulo, in
axilld, maxilla, jugulo, pone aurem enati, unde evidens
eft parotidem a bubone non nifi fitu difcrepare.”

the
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the rapid fatality confequent upon, thefe
fwellings, in the peftilence alluded to by Dr
Forfter, almoft demonftrably prove the com-
plaint not to have been Venereal : for in the
latter the inguinal {wellings are {eldom very
rapid in their progrefs, in fome cafes are in-
dolent for many days; and as rarely is the
diforder fuddenly fatal. *

That Alfonfus, King of Naples, died of
a Venereal Gonorrhoea in the year 1485, is
an affertion without any plaufible foundation
of truth. A circumftance of this nature,
rendered notorious by the high rank of the
victim, muft have been {fo well known, that
thofe authors, who have treated of this Ve-
nereal fymptom, could not have prefumed
to affert, that it did not make its appearance
’till the more common {ymptoms of the Lues
had been well known for more than twenty
years ; nay, till the virulence, with which
they had made their firft invafion, was con-
fiderably mitigated and corrected. 4 Carra-

* See Aftruc, De Morb. Ven, Lib.III. Cap.V, Sec.
1. De Definitione, Defcriptione, et Differentiis Bubo-
num Venereorum, Fan Swieten, Comment. in Boerhaavii
Aphorifma, 1448. :

+ Aftruc, De Morb., Ven. Lib. I. Ch, XII. Seé. 4.
et, Lib. V. De Scriptoribus Szculi XVI, de Jacobo a
Bethencourt. Van Swieten, Comment. in Boerhaavii A-
phor. 1447.

ciolo
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ciolo only fays, that Alfonfus was deftroyed
Morbo immundo, involuntario fcilicet et infen-
Jibili  fpermatis fluxu. But this proves no
more, than that his diforder was a {feminal
weaknefs, a fpecies of the Tabes Dorfalis
or Gonorrhoea Oweipoyorss. + The Venereal
Gonorrhoea is neither Spermatis fluxus, nor
is it a difcharge without pain, infenfibilis.

Even this account of the caufe and manner
of this Prince’s death is after all very weakly
founded. It muft be owned, that no one,
who plunges into libidinous luxury is exempt
from its debilitating effects, which generally
lay the foundation of corporeal and mental
imbecility, and very often cut fhort the
thread of life: whereas Alfonfus lived to a
confiderable age, pafled no fmall part of his
life in the active engagements of the camp
and the field, and in his declining years go=
verned his united dominions of Arragon,
Sicily, and Naples with fuch prudence and
profperity, as to have attained from hifto-
rians the title of great. Nor do they in
general make any mention, that he was fub-
je to any natural or acquired infirmity of
body or mind. *

1 Sauvages, ana]n% Cl IX. Ord, IIT. Gen. XXX,

Sp. 3. et CL. X, Ord.I. G.1. Sp. 1. :
*" Swinburne's Travels through the two Sicilies, p. 22.

That
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That Ladiflas, King of Naples, died of
a Venereal Diforder is not lefs difputable,
than the former aflertion. In the account
given of him in the Di&ionnaire Hiftorique
Portatif, it is faid, ¢¢ Il mourut a Naples le
¢ 16 Aolit 1414, a 38 ans, d'un poifon, que
¢ Ja fille d'un medecin lui avoit donné a
«¢ Peroufe,” a mode of expreffion extremely
inaccurate, and not to be hazarded by a bio-
grapher, if he really died of the Venereal
Diforder. Had that been the cafe, the writer
would have been either more or lefs explicit,
than he is. If he was willing to conceal
the misfortune or the difgrace of the king,
he was not required to fay fo much : if that
prince really died of this diforder, and the
author was defirous of perpetuating the me-
mory of that event, he would not have ex-~
prefled himfelf in terms fo ambiguous.

But the hiftory of Ladiflas fuppc:rts the au-
thor’s hypothefis with more plaufibility than
that of Alfonfus; becaufe hiftorians agree,
that the Ladiflas delivered from enemies at
home, and an overmatch for thofe abroad,
gave himfelf up to p]eafure, and {hortened
his days by excefs of debauchery. It is moft
probable however, that the prejudicial con-
fequences of thefe exceffes led him to have
recourfe to medicine, and to entruft himfelf

A to
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to the care of every empiric, who was bafe
enough to flatter him with the perfe& refto-
ration of his debilitated frame ; and that to
onc or more of the pretended reftoratives,
thus adminiftered by the hand of empiri~
cifm, he finally became a victim.

Having premifed thefe few obfervations, I
fhall now return more particularly to the ac-
count of the diforder in the South Sea iflands.
I have already mentioned, that Dr Forfter
infinuates, not indiretly, that the Venereal
Diforder was known at Otaheite, &c, before
any European fhips ever touched at thofe
iflands. But Capt. Cook in his account of
the fame voyage Ypeaks a very different dif-
ferent language. ¢ They call the Venereal
s« Difeafe .Apa-no- Pretane (Englifh Difeafe),
¢¢ though they fay to a man, that it was
¢¢ brought to the ifland by Bougainville ; but
«¢ they thought he alfo came from Pretane,
¢ a5 well as every other fhip, which has
«¢ touched on the ifland. Were it not for
s¢ this aflfertion of the natives, and none of
¢¢ Capt. Wallis’s people being affeted with
«t the Venereal Difeafe, ecither while they
«« were at Otaheite, or after they left it,
¢¢ I thould have concluded, that long before
¢¢ thefe iflanders were vifited by Europeans,

s¢ this, or fome difeafe which is near a-kin
. (14 ta
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“«to it, had exifted among them. For I
¢¢ have heard them fpeak of people dying of
¢« a diforder, which we interpreted to be
¢ the pox, before that period. Thefe people
¢ are, and were before Europeans vifited
‘¢ them, very fubje@ to fcrophulous difor-
¢ orders, {o that a fea-farmcr man might
¢ eafily miftake one diforder for another.” *
As the inhabitants of thefe iflands had no
name for this difeafe before the arrival of
the European thips, which may be fairly
inferred from their calling it afterwards Apa-
no-Pretane, the Britifh Difeafe, 1s it not very
improbable, that the diforder exifted at all
amongft them before that period? This
name feems to have been given by the natives
to this difeafe during the interval between
the firft and fecond voyages of Capt. Cook ;
for it appears very plainly by Hawkefworth’s
account, 4 that they had no name at all for
it at the time of the firft voyage, and diftin-
guifhed it only by a metaphorical expreffion
of the fame import as rottenefs, but of a
more extenfive fignification, They defcribed,
in the moft pathetm terms, the fufﬁ:rmgs‘
which the fir/f vitims to its rage endured,

“* Capt. Crob’s Account of the Vny%c of the Refolu~

tion-and Adventure, &c, &c. Vol, I. Ch. XIV. pi18rs
4 See Hawkefworth’s Voyages, Vol.Il. p.233.

P 4 It



16, ON THE DISEASES OF

It {pread, they faid, an univerfal terror and
confternation among the inhabitants, fo that
the fick were abandoned by their neareft
relations, left the calamity fhould become
univerfal by contagion, and were left to
perith alone in {uch mifery, as 2/ then had
never been known among them.

Do not thefe accounts, efpecially thofe
expreflions, which are diftinguifhed by italic
characters, fufficiently thew, that the difeafe
was not indigenous in thefe iflands, but com-
municated to them by the intercourfe of
- ftrangers, whofe vifit and its effects were
freth in the memory of the perfons then
living? Are not we therefore juftified in
adopting the following conclufion, fuggefied
by an induitrious and well inftructed, though
anonymous, writer on thefe fubjeéts? ¢ If
¢ an European fhip (be it Mr de Bougain-
¢ yille’s or the Dolphin, Capt. Wallis’s, in
¢¢ fome meafure contributing) did commu-
‘¢ cate this baneful difeafe to a healthy race
¢ of people, and this not to one ifland only,
‘¢ but {preading it among feveral, it 1s a con-
¢« fequence incidentally arifing from Euro-
¢ pean curiofity and thirft after knowledge,
¢¢ which cannot be too-much regretted ; and
““:will entail a mifery upon thefe Indians,

¢« fu dreadful, that all the attempts to enrich
« them
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¢« them with new fpecies of vegetables and
¢¢ animals cannot in any degree compenfate
¢ for, even if fuch endeavours had proved
«¢ a5 effectual, as they were well intended.” ¥

Upon the whole ftate of this argument,
I am induced to believe, that Dr Forfter
defirous of freeing his European brethren
from the ignominy of having introduced
this calamity into the South Sea iflands, col-
lected every argument which ingenuity could
fuggeft to perfuade himfelf and others : he
hoped particularly to {fecure this point, if by
reviving the old and almoft obfolete doc-
trines he could in any degree thew, that the
difeafe may be generated in a hot climate
by the promifcuous and excefiive intercourfe
of perfons afflicted with leprous and other cu-
taneous affections; and could prove that it was
neither introduced into Europe by the failors
of Columbus in 1493, nor entailed at that
period by a peculiar exertion of the divine ven-
geance againft the multiplied crimes of the
human race, but exifted long before': for
then, it might be inferred, that the fame
caufes would produce the fame effets in
thefe iflands, and that neither modern times

* New Difcoveries concerning the World and its inha-
bitants, &c. &c. London, 1778. 8°. Johnion, Page 62.

nor
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nor modern travellers deferve the accufation
of introducing it there.

I muft acknowledge, that his arguments
have not brought conviction to my mind;
though I have not the prefumption to fup-
pofe, that the obfervations, which I have
myfelf made, will be thought fufficient to
fatisfy thofe, who may have adopted his
opinion. As different fentiments on f{ub-
je€ts of fcience muft unavoidably fubfift
amongf{t men, to whom the truth can be
only revealed by flow and gradual inquiries ;
it 1s by a candid and difpaffionate exami-
nation only, that we can hope to attain this
grand object of all literary purfuits : and he
who has laboured to promote that great
caufe, even though his affiftance may not
be fenfibly felt, may at leaft indulge himfelf
with the reflection, that in endeavouring to
be ufeful, he has not tatally mifemployed
his time.

S I



Suff Publifbed, (Price One Shilling)

A Svrrapus of a2 Course ofF LECTURES in
CueMisTRrY, read at the Mustum, Oxford, in
Maych and April 1783.

Sold by D. PrinvceE and J. Cooke in Oxford; and T,
- CapeLy in London,

Where may be bad (Price Six Shillings) neatly bound,

MzpicaL TracTs by the late Joun Wart,
M. D. of Worcefler. Colletted, and copioufly il-
luftrated with Notes and an Appendix, containing
néw Experiments and Obfervations on the Malvern
Waters, by MarTiN WaLi, M. D,






A

E S Yo gk oA Bal) S

OF

A Courfe of Leétures

I N

EHEMIESTRY

Read at the Mufeum, OxFOR D.

BY
MARTIN WALL, MD.

PUBLIC READER IN CHEMISTRY,

D& oF . QFR P
Printed for D. PrincE and J, CooK E,

M DCC LXXX IL






N.B. THE former Syllabus was una-
voidably very concife and general. It was
however as fall, as with due Allowance to
the Labour and Difficulties attending a re-
cent Appointment in fuch a Line, could per-
haps be expected. The Univerfity during
the laft Courfe gave demonfirative Proofs of
their fincere Zeal to raife a School of Medi-
cine in this Place, by their Indulgence in
Regard to the Degrees, and their liberal Af-
fiftance in the Improvement of the Labora-
tory. —To keep Pace with them in the Pro-
motion of this laudable Defign the Letturer
has thought it incumbent on him to draw up
a more explicit View of his Attempts to fulfil
their Expectations in the Department com-
mitted to his Charge.—The following Sheets
are yet but imperfectly prepared to meet the
Public Eye. —They are principally intended
for the Ufe of the Clafs, with whom the
Lecturer may have Opportunities of removing
the Difficulties and correcting the Errata.
For the greater Perfpicuity, technical and fo-
reign Expreflions have been ftudioufly avoid-
ed, and Englith Terms, as much as poffible,
adopted.
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SYLLABUS

D ks 5 WiAe Liilas

Le&tures in CHEMISTRY.

Read in the Mufeum, OxroRp;

February, 1782.

LR ctvrz L

INnTRODUCTION. F -the Extent of the Science

of Chemiftry. Definition.
Defects of the molt celebrated Definitions. Dif-
tin¢tion between Chemiftry and Natural Philofophy.
The Utility of Chemiftry; it’s Connexion with
various Arts and with Medicine. The Hiftory of
Chemiftry ; ill-founded Opinions concerning it’s
Antiquity. Of the Alchemifis ; Origin and Hiftory
of this extraordinary Seét. Of the enthufiaftic
Principles of the Arabians. The Tranfmutation of
Metals. Of the moft enlightened of the Alche-

A

mifts ;
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mifts s Roger Bacon. Hiftory of the Invention of
Gunpowder. The univerfal Medicine ; Raymond
Lully; Bafil Valentine ;s Paracelfus; his Character
more largely defcribed. Of the Application of
Mercury in the Cure of the Venereal Difeafe. Con-
fequences refulting from that Difcovery., Of the
Alcaheft or Univerfal Solvent 3 Van Helmont. Cir-
cumftances, which encouraged the Study of Che-
miftry in the 14th and 15th Centuries, &c. It’s
Progrefs *till the Time of Lord Bacen. Societies
formed for the Cultivation of Natural Knowledge
by Experiments. The Priority of thofe at Paris
and London. Eminent Perfons,who have fince pro-
moted the Study of Chemiftry ; Sir L. Newton; Mr.
Boyle. Caufes which rerarded the Progrefs of this
Science in England. More fuccefsfully cultivated
in Germany. by Stabl, Heffmann, and Boerbaave. A
fhort Account of their chemical Works. Dr. Hales’s
Merit in recalling the Attention of Philolophers in
England to this Study. = Other Caufes which have
concurred to this Effeét. Prefent Stateof the Science.

et owe 1L

Of the beft Mode of delivering Lectures in Che-
miftry. The Method, which will be adopted in
this Courfe. Divifion of the Courfe according to
the Definition into two general Heads. I. The
General Doérines of Heat or Fire, and of Mixture.
II. The particular Effeéts of the Sub -Divifions
comprehended under the 1ft General Head ; a.
The general Effe@s of Heat and the modes of ex-
citingit; 8. The general Effets of Mixture; and
5, as connefed with both, a Defcription of ske

chemical Apparatus. Sub-Divifions comprehended
under
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under the 2nd general Head. The Objeéts of
Chemiftry arranged under fix Clafles: a, Saline;
8, Earthy ; 5, ﬁi’%ﬂmﬁrﬂﬁff, 8, Metallic . & Aerialy
and ¢ Agueous Substances. 'To which will be added
an Explanatmn of the Do&rine and Tables of Elec-
tive Attraction or ‘Affinity ; and a general Account
of Animal and Vegetable Bodies. 1. Of Heat ot
Fire, Obfcurity nf the Doctrines relative to it’s
Caufe. It’s Effets confidered : 1. ZExpanfion s
2. fluidity ; 3. Evaporation; 4. [gnition; 5. In-
flammation. 1. Of Expansion. Of the Commu-
nication of Heat. The Expanfion of Bodies thewn
by Experiments. Ufeful Inferences from thefe
Experiments. Of Pyrometers. Modes of correét-
ing the Irregularity of Time Pieces as depending
upon the Expanfion or Contrattion of Metals.
Grabam’s and Harrifow’s Pendulums. Exceptions
to this Law of Expanfion. Of the Expanfion of
freezing Water. Exper:mcnts of Boyle and the
Florentine Academy on this Subjet. Some natural
Effects dependant on the Expanfion of Ice enume-
rated. Hypothefes concerning Ice. Of the In-
vention of Thermometers. The Air Thermometer.
The Spirit-Thermometer of Boyle and the Florentine
Academy. Newton’s Oil Thermometer. Fabren-
beir’'s Mercurial Thermometer. An Attempt to
explain their Conctruction and Graduation, and to
adjuit them to each other. Of the fixt Points of
Thermometers. The Ufe and Application of thele

Inftruments.
Leeryre Il

The Laws of the Communication of Heat far-
ther confidered. Denfe and compact Bodies {ooner

heated and cooled than thofe of a rarer Texture.
A 2 Iluftra-
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Illuftration of this Pofition from fome common

Phanomena of Nature., Exceptions to this Law

in the Cafe of Fluids. Illuftrated by the Effe& of
Heat on the Air. Many Phanomena explained

from thefe Principles. Of the Circulation produ-

ced in Fluids by Heat, Of the Caufes of CoLp.

Theory of Froff. An Account of the greateft De-

grees of natural and artificial Cold, which have been

noticed. Of the Congelation of Mercury. ‘2. Of
Fruipity. Proofs that it is in all Cafes an Effect

of Heat or Fire. The old Opinion of the fpheri-

cal Particles of Fluids ill-founded. The Confoli-

dation of Fluids and the Freezing of Water not to

be afcribed to the Introduétion of agglutinating or

cementing Particles. The Degree of Heat necef-

fary to the Fluidity of Bodies. It’s Mode of Ac-

tion. Changes which folid Bodies undergo, when

rendered fluid by Heat and again fuffered to con-
geal. Vitrefcence. Fluidity not folely dependant

on fenfible Heat. Dr. Black’s Theory of Latent

Heat explained.

Iiee PO RE 1V,

3. EvaproraTion. Definition of Vapour or
Steam. The Extent of this Effet of Heat. The
Expanfibility and Force of the Steam of Water.
Various Applications of this Property in the me-
chanic Arts. Defcription of the Fire Engine. Of
the vaporific Point of Bodies. The Effet of me-
chanical Preflure in retarding Evaporation. Of
Papin’s Digefter, and the Principles on which it ope-
rates. The Procefs of Evaporation in Water de-
fcribed. Probability that Heat is abforbed in the
Procefs. Dr. Black’s Experiments. Of the Pro-
motion of Evaporation by the Diminution of Pref-
fure. Dr.Cullen’s Experiments related. The Procefies



# % )

of Evaporation, Sublimation, and Diftillation com-
pared and diftinguithed. Are not all Bodies vola-
tilizable by fome Degree of Heat? The Diffe-
rence between Vapour and Steam farther inveftiga-
ted. Of fpontaneous Evaporation and it’s Phano-
mena. Of the Afcent of Vapours and the Theories
concerning it; Nieuwentyt’s; Halley'’s; Defaguliers’.
The later Opinion that Vapours are fufpended in
the Air by Solution. The folvent Power of the
Air illuftrated. Comparifon between the Phano-
mena of Solution and fpontaneous Evaporation.
The Production of Rain, Dew, Mift, Hoar Froft,
explained. Arguments againft this Theory. Pof-
fible Fallacy in fuch Arguments. Application of
thefe Obfervations to fome Phznomena of Animal
Bodies.

LEreTur e V.

4. Of Iovrtion. Reafons for touching lightly
on this Subjett.

5, Of InFLammaTiON, Subftances liable to it,
thence called inflasnmable. Diftinétion between this
and other Clafles of Bodies. The Changes produ-
ced by Inflammation. Of the Refiduum after In-
flammation. Of the Principle on which Inflama
mability depends. It’s Separation. It’s Identity
in all Inftances, Stab’s Tbeory. Names of this
Principle.  Phlogifion ; Phiogifiique 5 Soufre Pricipe
Principle of Inflammability. Proofs of the Exiftence
of this Principle. It’s near Relation to elementary
Fire and Light. Of the Effects of it’s Combina-
tion with Bodies. The Neceflity of Air to Inflam-
mation thewn. Of the Means of exciting Heat :
a. By Fridlion or Percuffion. £. By Mixture. ~. By
Fermentation. 8. By Elefiricity. . By the Vis Vite
in Animal Bodies. - {. By the Solar Rays. » By the
Inflammation of Fuel,
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. By Friftion or Percuffion. ‘The ill Confequen-
ces of Inattention to this Caufe in the Conitruction
of large Machines.

8. By Mixture. Mixtures which excite Heat,
Acids with Alkalies. Acids with Oils, Acids with
Animal and Vegetable Subftances. Acids with
Rectified Spiric of Wine. Acids with Metals.
Acids with fome Earths and earthy Salts. Acids
with Water. Q. Lime with Water. Alkalies with
Oils. Water with deliquefcent Salts. Some Ex-
periments to illufirate this. Of Mixtures which
generate Cold. Solution of Salts in Water, Com-
bination of cryftallized Salts with Ice or Snow.
Rectified Spirit of Wine with Ice.

y. By Fermentation. Of the Degree of Heat
produced in the feveral Stages of Fermentation.
Application of this Heat to the Purpofes of Agri-
cuture, &c.

8. By Elefiricity, The Analogy between the
Eletrical Fire and Lightning. Peculiarities of it’s
Operation.

s. By the Vis Vite in Animal Bodies. Of Animal
Heat. Heat fpontaneoufly generated no abfolute
Criterion of Anfmality. Of the Power which Ve-
getables poffefs of generating Heat. Equality of
the Heat in Animals. Theories of Animal Heat.
Vain Attempts to explain this Procefs by mechani-
cal or common chemical Principles. Of the Con-
nexion of animal Heat with the State of the Re-
{piration and Circulation. Of the Generation of
Heat by the Extrication of the Principle of Inflam-
mability. Proofs of the Extrication of this Prin-
ciple from the Blood in the Courfe of the Circu-
lation.

{. By the Solar Rays. Conjetures concerning the

Matter of Solar Light and Heat. Some peculiar
Effects
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Effe®s of the Solar Heat mentioned. Of the
Invention, Properties, and Application of Specula
and Lenfes. Of the Abforption of the Rays of
Light by dark Surfaces, and  their Reﬂe&mn by
fuch as are white and fhining, Experiments of
Mefl. Boyle, Macquer, and Beaumé inftanced. The
Furility nf the celebrated Story of Archimedes’ Wlir-
ror, Mr. Buffor’s Contrivance to fire Woed ar 200
feet Diftance. The Lenfes of Zillette and T/charn-
baus.

» By the Inflammation of Fuel. Of the various
Kinds of Fuel ufed in chemical Operations, a. J#-
flammable Fluids. b. Peat. c. Charcoal of Wood.
d. Charcoal of Pit-Coal. e. Wood. f. Pit-Coal.

a. Of Inflammable Fluids.  Spirit of Wine and
Oils ( conlidered as Fuel ) their Application, Ad-
vantages and Defe(ts.

b. Of Peat. It’s Production and Ufe.

c. Of Charcoal of Weod. 1t's Preparation, it’s
Advantages : it’s Imperfections how removed.

d. Of Pit Coal charred. 1t's Defets. Of Kil-
kenny Coal. The Effect of the Fumes of Charcoal,
and thf: Method of Cure in fuch Cafes illuftrated.

e. f. Of Foffil Coal and W ood. QObjeétions to their
Ufe in chemical Operations. Of the Nature of
Flame, and the Aétion of Air upon it. Defcription
and Ufe of the Blowpipe. Some general Obferva-
tions on the beneficial Influence of Heat in the
Syftem of the Univerfe.

LeEcture VI

OF the gemeral Effefis of MixTUuRE. Experi-
mental Illuftration of the Phaznomena which take
Place in Mixtures., The Heat produced in fome

Inftances,
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Inftances, and Cold in others, See Leet. V. The
Attraétion of certain Subiftances to Water. Defi-
nition of fome common Terms: Deliguefcence, Ef-
fervefeence, Solution, Diffufion or Mixture, Emulfion.
Of the Separation of combined Subftances. Ge-
neral Dolrine of chemical Attratiion or Affinity 5
Precipitation y, Eleglive Attratiion; illuftrated by Ex-
periments. Hypothefes advanced on this Subject.
Imperfection of the mechanical Doétrine of the
peculiar Forms of the elementary Particles of Bo-
dies. The Newtonian Doctrine of Attraction and
Repulfion applied. Objections of the French and
German Chemifts.  Reafons for -preferring the
Term Attraction to thofe of Affinity or Impulfe.
The Difference between Chemical and Mechanical
Attraction illuftrated. Canons or Rules to be ob-
ferved in Solution; illuftrated by [ xperiments.
The Effeét of Heat in promoting Solution. Che-
mical Arctraction in almoft all Cafes diminithed by
the Diminution of Heat. The Doctrine of elec-
tive Attraction farther confidered. Geoffrey’s Table
introduced and vindicated. Experiments. Double
Elective Atragiion. Of the Bulk of Compound
Bodies. Experiments of Dr. Lewis and Monf.
- Reaumur on this Subject. '

L zcT v pe oV

Of tur CHEMICAL APPARATUS. Feffels. Fur-
naces. OFf the Materials ufed in the Conftruction
of chemical Veflels. Properties required in them.
The Advantages of Glafs, and it’s Imperfections.
Of Anncaling. Defeéts of unannealed Glafs fhewn
by Experiment. Of the Ufe of Metals in forming
chemical Veflels. Their Defects. Of Earthen

Ware. It’s Advantages in great Degrees of Heat.
The
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The great Merit of Mr, Poi¢ of Berlin in his En-
quiries on this Subject. Of Porcelain, Of Black
Lead. Chemical Veffels conlidered as to their Ufe,
either in Operations of Fufion, Evapoeration, or -5'&-
lution.  1ft. In Fufion. Crucibles. Common or Hef-
fian Crucibles. Black Lead or Auftrian Crucibles :
their Properties compared. 2nd. In Ewvaporation.
Evaporation fub-divided into, «. Simple Evaporation.
6. Diftillation. . Sublimation. 8. Cementation. Vel=
fels ufed in fimple Evaporation. "Rules for conduét-
ing Evaporation. g. In Diftillation : Three Modes
of Diftillation. a. Per Defeenfum. b. Per Afcen-
Jum. c¢. Ad Latus. a. Of Diftillation per Defcen-
Jum, with a Reprefentation of an Apparatus ufed
in that Procefs., b. Of Diftillation per Afcenfum.
Defcription and Reprefentation of the Common Still :
it’s Parts and their Ufes. The Cucurbit ; the A-
lembic; the Refrigeratory ; the Receiver ; the
Worm Tub. Glafs Alembics. c¢. Of Diftillation
ad Latus. Retorts and Receivers of different Kinds
fhewn. Tubulated Retorts and Recetvers &c. .
Of the Veflels uled in Swblimation ; Mattraffes ;
Bolt Heads 3 Florence Flafks. Obfervations on the
Forms, which Subftances fublimed afiume in Con-
denfation : Sublimates ; Flowers. Of fubliming Pots
called Aludels. 5 Of Cementation. The Term ex-
plained, and the Veffels required in it. 3. Of the
Veflels ufed in Selution. The Operation of Cobo-
bation. Of the Veflel called a Pélican. Of Filiration.
Of Furwnaces. General Doctrine of their Con-
ftruction and Operation. Of the Modes of admit-
ting and regulating Air. Of Regiffers. A Scheme
for making one extremely accurate. Account of
fome of the principal Furnaces. The Furnace of
Fufion or Wind Furnace delcribed and explaineds
Mr. Potf’s Furnace. Obfervations on it’s elliptical
B Form,
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Form. Of Bellows. The Water Blaff or Bellows
defcribed. Of the Zolipile.

LecrTuvreEe VI

Defcription of Furnaces continued. The Affay
Furnace exhibited and defcribed.  Muffles thewn,
and their Ufe explained, The Reverberatory Fur-
nace for Diftillation. Balnea or Baths: Balneum
Maris et Marie ; Balneum Arenz or Sand Heat ;
Balneum Vaporarium ; Capella Vacua ; Dr. Lewis’s
Mercurial Bath. Of the Lamp Furnace with Dr,
Lewis’s Improvements. The Atbhanor Furnace ex-
hibited and defcribed. Of Portable Furnaces :
Vigani’s 5 Shaw’s 3 Lewis’s ; Ruel’s. Of Lutes and
the Coating or Lorication of Veffels and Furnaces.
Common Lutes and Fire Lutes.

Leroerure "1X:

OF THE PARTICULAR EFrrrcrs or HeEaT anD
Mixrure. Attempts to divide and arrange the
Objeéts of Chemiftry. Conjectures concerning the
Elementary Principles of Bodies. ~ Of the four Ele-
ments ;, Fire, Air, Eartbh, and Water. The Con-
vertibility of what we call the four Elements into
each other. Experiments of Boyle, AMdargraaff,
Prieftley, Scheele &c. related. Defects of an Ar-
rangement founded on the Doltrine of the four
Elements. Of the obfcure Elements of the Al-
chemifts: Salt; Sulphur ; Mercury. Of the Divi-
fion of Nature into three Kingdoms 3 Animal, Vege-
table, Mineral. Defects of this Divifion, fhewn
by the Oblervations of Mr. Lock, and Dr. Watfon.
An Attempt at a more {imple and ufeful Divifion.
Six Clafles : 1. Saline Substances. 1l. Earthy. L.
Inflammable. 1V. Metallic. V. derial. V1. Agﬂem:f.

A. O
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I. Of SaLine Sustances. Limitation of the
Term. Definition of Salts. The general Proper-
ties and Appearance of them. Their Fufibility,
Volatility, Solubility. Of the Phenomena of their
Solution. - Of the Quantity of Salts foluble in a
given Quantity of . Water. Of the Increafe of the
folvent Power of Water by Heat. Common Salt
an Exception to this'Law. Dr. Lucas’s Theory of
the Solution of Salts. Objections to it. Sir Ifaac
Newton’s Theory, Falts which confirm it. Of
the Separation of Salts from Water, Evaporation
to Drynefs. Cryfallization. Of the regular Forms
of Cryftals. Direttions for obtaining them moft
perfect. Explanation of that Appearance called
the Vegetation of Salts. How prevented. Of the

uantity of Air and Water contained in the Cry-
ftals of Salts, Phznomena dependant on this
Quantity of Water. The Watery Fufion 5 [ponta-
neous Calcination ; and Decrepitation of Salts fhewn.
Theory of the Cryftallization of Salts. The Eorm of
the Cryltals has no Refemblance to the primary
Particles of the Salt. Conjectures concerning the
Analogy between Cryftallization, and the PDlﬂi‘ At-
traction of the Magnet — Cryftallization not pecu-
liar to Saline Subftances. Inftances of it in varicus
Parts of Nature enumerated.

LecrTuRi X.

Continuation of the General Doétrine of Salts.
Water faturated with one Species will diffolve a
confiderable Portion of another., Mode of obtain.
ing f{eparately the different Salts dlﬁ'ulved in the
fame Warer. Of the Different Orders, Genera, and
Species of Salts. Sub-Divifion of the Clafs into
Simple and Compound. Orpers of Simple Salts :
Alkalies; Acids. A Table of the GENER A and
Species of fimple Salts.
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Of the Varieties of thefe Species

A. Of ArLkavries in general. Tefts of an Alka-
line Quality explained and demonftrated. «. Of
THE MinEeraL Avkart. It’s Cryftals, and the
Changes they undergo by Expofure. Of it’s Ori-
gin. Account of the Natron of the Ancients.
Proofs that the Subftance called Nitre and Natron
among(t the ZAgypuans and other Oriental Nations
was a mineral Alkali. Mode of obtaining this Al-
kali from the Afhes of Sea Weeds. Sea Wrack or
Kelp 3 Bariglia y Soda. This Alkali obtained from
Common Salt. Cronfleds’s Opinion of 1t’s Origin
from calcareous Earth examined, It’s Ufe in the
Compofition of Soap, in dying, and in the Glafs
Works.

. @. Of THE VEGETABLE FIXED ALKALI. I’s
diftinguithing Properties. It’s Attraction for Water
and Difpofition to deliquefce. It’s Cryftallization.
Is this Alkali ever found Native ¢ Common Mode
of preparing it from the Lixivium of the Afhes of
burnt Vegetables., Lixivial Salts, Alkalies {o called
and why. Parieties or Synonyma of the vegetable
Alkali explained. Methods propofed to obtain the
vegetable Alkali in Great Britain. Account of Mr.

Birch’s Mode of obrtaining it from Dunghill Water.

The Ufe of this Alkali in Arts, and in Medicine.
A Propofal for employing it as an Antidote to the
Poilon of Corrofive Sublimate.

2. Of the VoraTtiLe Arxari. It’s general
Alkaline Properties fhewn by Experiments. It’s
fpecific Qualities. It’s Volatility. Difficulty - of
melting or cryftallizing it. Of it’s Degree of Ac-
tivity. It’s Origin. It’s native State. Conjeéture
that this Alkali is primarily an Animal Produétion.
It’s Synonyma or Varieties. The Identity of Vola-
tile Salts. General Account of the Cauflicity of

Alkalies,
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Alkalies, See LrcT. xiv. The Impetfetion of
Experiments made to fhew the Caufticity of Alka-
lies. Of the Ufe of Aikaline Salts in Medicine.
Doubts concerning their feptic Influence either ex-
ternally or internally.

B. Of Acips. Tefts of Acidity thewn by Ex-
periments. 1. Of the MineraL Acips. Their
Volatility, Their Aura&ion for Water. The Pro-
duction of Hear in this Combination. Diminution
of Heat in the Combination of Acids with Ice, See
Lect. v. Of the Regification, Concentration, or
Dephlegmationof Acids, Fluidity not effential to the
Mineral Acids. Inftances of fome of them being
congealed and even cryftallized.. Their deleterious
and their falutary Effects in the Body defcribed.

2. Of the Vitrioric Acip. It’s Powerfulnefs.
Diftintion berween the Powerfulnefs, the Aftivity,
and the Strength of Acids. Specific Gravity of the
Vitriolic Acid. It’s Colour, and the Caufes which
influence it. Method of reftoring it’s Tranfparen-
¢y, and fome Phznomena obfervable in the Pro-
cefs. It’s Attraction for Water, and the Mode of
feparating it’s fuperfluous Water. Changes which
the Acid undergoes in this Procefs. Improperly
called Oif of Vitriel. Of the Origin and natural
Hiftory of this Acid. Proofs that it does not exift
in the Air or in Mineral Waters. It’s Pretenfions
to the T'itle of the Primogenial dcid doubted. It’s
Synonyma. The Origin of thefe Appellations.

€. Of tue NiTrous Acip. It’s great Volati-
lity. I’s fpecifiic Gravity, It’s Appearance in the
State of greatelt Concentration. The red Colour
not eflential to it, It’s Actraétion for the Principle
of Inflammability. Some Effe@s refulting from
thence. It’s Artrattion for Water. The Change

of 1t’s Colour by Water fhewn and explained. (ﬁf
the
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the Origin and Natural Hiftory of this Acid. Stabl’s
Arguments to prove this Acid an Offspring of the
Vitriolic confidered. It’s Synonyma.

v Of THE MuriaTtie or Marine Acip. De-
rivation of it’s Name. It's Colour and ordina
Appearance. It’s Fumes. I’s Diftinétion from
the other Mineral Acids. It’s weak Attraétion for
the Principle of Inflammability. It’s great Volati-
lity. Stabl’s Arguments, to prove that this Acid
1s a Modification of theVitriolic, examined., Stabl’s
Mercurial Earth. The natural Combinations of the
Muriatic Acid.

§. Of Mr. Scheele’s Acip oF Spar. An Ab-

ftract of the Experiments which led to this Dif-
covery.

Lecruvre Xl

2. Of Tue VEGETABLE Acips. «. Of the Na-
tive Acid of Fruits. Their general Properties and
Medicinal Qualities.

B. Of the Acids produced by Fermentation.

a. The Acetous Acid. b, The Tartareous Acid.

a. Of THe Acerous Acip or ViNecar. It’s
Inferiority in Strength. Of it’s Rectification and
Concentration : by Diftillation; by Froft. It’s
Synonyma. Of it’s Cryftallization. It’s charaéte-
rittic Properties not altered by Concentration, Of
the Utility of this Acid in domeftic Life and Me-
dicine. Of it’s great Ufe in the Armies of the
Ancients, Dangers attending the liberal Ufe of
this Acid in certain Circumftances of Health.

b. Of Tue Tartarrous Acip or Tartar of
Wine. It's Properties. It’s Solidity. It’s Infufi-
bility., It’s difficult Solution. It’s Degree of Ac-

tivity. Of the Alkaline Salt which it affords by
: Com-
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Combuftion. TIs Tartar properly confidered as a
fimple Acid? Mr. Scheele’s Experiments to prove
it a neurral Salt. - The Produétion of Tartar in the
vinous Fermentation : Red Tartar 3 White T artar
Preparation of Cryftals and Cream of Tartar. Ob-
fervations on the Lees of Wine, and fome Prepa-
rations made from it. Frankfort Black. 3. Of THE
AnimaL Acips. Probability of their Origin from
fome of the preceding Forms. a«. Of the Acid of
Phofphorus. 1t’s Origin.  It’s Diftinction from the
vitriolic, nitrous, and marine Acids. Objections to
Stabl’s Opinion concerning it. It’s peculiar fpecific
Nature thewn by Mr. Margraaff. It’s fingular Pro-

erties. It’s remarkable Fixity, the Caule of many
of thefe Properties. g. Of the dcid of Ants. Mode
of procuringit. It’s Analogy toVinegar. Of fome
other Acids generated or extricated in the Bodies
of Animals. 4. Of THE Anomarous Acips. Of
the Acids of Amber, Benzoine, Borax. Of Com-
POUND SALTS.

C. Of NeutraL Savrtss formed by the Com-
bination of the Acids and Alkalies. The Number
of thefe. A Table of them and their Synonyma.
Defeéts of thefe Tables. Of the Preparation of
Neutral Salts, Of the Saturation of Acids and
Alkalies. Tefts of the Neutrality of Salts. Ob-
{ervations on the Syrup of Violets, and the Infufion
of Lacmus or Litmafe. Experiments. Neutral
Salts prepared by Cryftallization. Of their Mild-
nefs and Inaétivity, compared with their original
Acids and Alkalies. Of their Decompofition by
Heat, and by Elettive Arttradtion. Experiments.
Of the poffible Neutral Salts, which are either un-
known, or have been unnoticed. Account of the
Experiments of Dr. Donald Monro, a. Of the Neu-

trals formed by the Combination of Acid of Vitriol
; with
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with Fixed Alkalies. «. With the foffil Alkali, G/au-
bers’ Salt, and g. With the vegetable Alkali, Fitrio-
lated Tartar. Of their Names and common Pro-
perties. Stabl’s Mode of feparating the Acid from
thefe Salts. Difficulty of the Procefs. The diftin-
guifhing Properties of thefe Salts.

¢. Of GrauBers SaLt more particularly. It’s
Degree of Fufibility and Solubility. The Form of
it’s Cryftals. Direétions for attaining an Acquaint-
ance with the Forms of Cryftals, The Watery Fu-
fion and Spontaneous Calcination of Glauber’s Salt
fhewn. Of the Medicinal Virtues of Glauber’s Salt.
Of it’s Origin. Enquiry whether it is ever found
native in the Sea or in Springs. It’s artificial Pre-
paration. The Principles of it exhibited. g. Of
VitrioLaTED TarTar. It’s Compofition. Pro-
perties which diftinguifh it from Glauber’s Salt.
It’s Difficult Fufibility and Volatility. The Form
of it’s Cryftals fhewn, and their Properties. Of
it’s comparative Inactivity. It’s Medicinal Virtues
and Advantages. It’s Origin, The Mode of it’s
Preparation. Cautions on that Head. It’s Syno-
nyma. Curfory Obfervations on fome Effects, which
take Place in the Combination of faline and other
Subftances.

LeeTur e XH.

Of Salts in Continuation. b. Of the Neutral
Salts formed by the Union of the Nitrous Acid
with the Fixed Alkalies «. With the Vegetable
Alkali, Nitre. g. With the Foffil Alkali, Cubic
Nitre.

«. Of NiTrRE. Arguments to prove, that the
Nitre and Natron of the Ancients was not the Nitre
here defcribed. Teftimonies from ancient Authors

¢ on
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on this Subje&t. The Properties of Nitre, It’s
Fufibility and Congelation. AMineral Cryftal. So-
lubility of Nitre in hot and cold Waier. It’s Cry.-
ftals. It’s Deflagration thewn. Of the Changes
it undergoes in that Procefs. Production of Ni-
trum Fixum, and 1t’s Qualities. Some Oblfervations
on the Theories, which have been deduced from the
Deflagration of Nitre to explin the Caufe of
Thunder, Lightning, and Meteors. Of the Clyffus
of Nitre, Sulphur, and Antimony. Macquer’s
‘Theory of the Deflagration of Nitre inadequate.
The Difference of the Refiduum, when different
inflammable Subftances are ufed. Sal Polychrefius
and Sal Prunelle how prepared. Their Compolfi-
tion, Qualities, and Synonyma. Of Gunpowder,
See Lect.1. [fs Compofition and the Proportion
of it’s Ingredients. The Granulation of Gun-
powder explained. Theory of it’s Explofion. Cau-
tions with Refpe& to the Preparation and Prefer-
~vation of Gunpowder. Of Pulvis Fulminans. Its
Compofition and the Proportion of it’s Ingredients.
It’s Preparation fhewn. Phznomena of it’s De-
tonnation. Of the Analyfis of Nitre. The Sepa-
ration of it’s Acid. Ihe Refiduum of the Pro-
cefs. The Separation of it’s Alkali by Deflagration
with inflammable Subftances, and with crude Tar-
tar. Preparation of the #hite and Black Flux.
Their Properties. Of the Crude Flux. Of the
Origin of Nitre. Enquiry whether it is ever found
Native. The Obfervations of Lemery, Boerbaave,
Neuman, Watfon, and Bowles, on this Subjeét. Of
the Modes of procuring it in Spain, in Germany,
and in France. Of the Ufes of Nitre in the Arts
and in Medicine. It’s fingular antiphlogiftic Virtue
difcuffed.

b, Of
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b. Of Cusic NrTre. It’s Preparation and
the Form of it’s Cryftals. 5. Of the Neutrals
formed by the Union of the Marine Acid with the
Fixed Alkalies. a. With the Mineral Alkali, Com-
mon Salt. b, With the vegetable Alkali. Thbe Ds-
geftive Salt of Silvius. '

a, Of Common Savrr. It’s general Properties.
It’s Cryftallization and the Form of it’s Cryftals.
The Effe&ts of Heat upon it. It’s Decrepitation
fhewn. Of it’s:Converfion into Earth by repeated
Boiling. Of the Separation of it’s Acid. The
Refiduum. Separation of it’s Alkali. Difficulty
of the Procefs. Of it’s dietetic and medicinal
Qualities, Theory of it’s operation in Digeftion
and Manure. Proofs that it does not caufe the Sea
Scurvy. Inftances of the Fondnefs of all Ani-
mals for Sea Salt. Of it’s Natural Hiftory: 1it’s
various Forms : 1. Foffil or Rock Salt 3 2. Spring
Salt 5 3. Sea Salt. ;

1. Of Foffil’ Salt. Of the Salt Mines in England
and other Parts of Europe. Defeription of ' the
famous Mine in Poland, Of the Quantity of Salt
annually raifed from thefe Mines. The Origin of
Foffil Salt inveftigated and fome Theories con-
cerning it refuted. Defeription of the Salt Moun-
tain in Cafalonia. Specimens of Rock Salt exhi-
bited. Of the Method of preparing this Salt for
Utfe.

2. Of Salt Springs, particularly thofe in England.
The Strength of their Impregnation, particularly
of the Springs at Draitwich. Of the Liquor re-
maining after the Preparation of Salt by fimple
Evaporation.  Bittern or the Mother-Water of Salt.
Of Pan-Scratch. 3. Of Sea Water, and the Strength
of it’s Impregnation in various Climates : See fur-
ther Lect. 24. Of the Natural Separation of the

Ca2 Sale
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Salt from Sea Water. Bay Salt. Of the artificial
Modes of preparing Common Salt.  Different
Methods of concentrating the Brine previous to
the Evaporation : by Froft. Experiments of Mr,
Nairne to prove, that the Ice of Sea Water con-
tains no Salt. See LscT.24. Method of con-
centrating the Brine at Beviewx and Hall. The
common Mode of obtaining the Salt, illuftrated by
the Practice at Drostwich. Of the Granulation of
Salt, and the Effect of refinous and oily Matters in
this Intention, Rationale of this Effe¢t. The beft
Method of preparing Salt for curing Provifions.
Of the Purification of the Brine previous to thefe
Proceffes.

L.E e u.R B, BIIL

O~ the Contents of the Bittern or Mother Wa-
ter of Nitre and Sea Salt. The Preparation of
Magnefia Alba illuftrated experimentally. Hiftory
of this Difcovery. Of the Detection of this Earth
in the Eplom and other bitter purging Waters.
The Mode of obtaining it from fuch Waters thewn
by Experiment. Caurions concerning the Prepa-
rations of it. Curfory Obfervations on the Dif-
putes, which have been maintained on this fubjeét.
Medicinal Virtues of -Magnefia,

b. Of Tue DicesTive SaLt oF SiLvius. It’s
Preparation and Properties. :

& Of the Neutrals formed by the Union of the
Volatile Alkali with the Mineral Acids: a, With
the Vitriolic Acid, Vitriolic Ammoniac. b. With
the Nitrous Acid, Nitrous Ammoniac., c. With the
Marine Acid, Sa/ Ammoniac, Of Ammoniacal Salts
in general. The origin of their Name. Their
peculiar Qualities, Their Analyfis, ”

a. O
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a. Of Tee ViTrioric AMMoniac, It’s Pro-
perties with regard to Fire and Water. It’s Cryftals
exhibited and their Ph&nomena fhewn. It’s De-
compofition, It’s Origin. Glauber’s Difcovery of it.

b. Of The Nitrous Ammoniac. The Effeéts
of Heat upon it. It’s [ingular Property of defla-
grating without Addidon fhewn. Cautions againft
Attempts to fublime it &c, in clofe Veficls. It’s
Degree of Solubility and Cryftallization. It’s De-
compofition., Various Modes of preparing it.

c. Of Sar Ammoniac. It’s Compofition and
Properties with Regard to Heat ‘and Water, It’s
Volatility and the Properties dependant upon it.
It’s Solubility. The Produétion of Cold in this
Solution, and the Degree of Cold fo produced,
See LecT. 5. Modes of diftinguithing it from
other Ammoniacal Salts. It’s Decompofition [hewn,
Volatile Salt and Spirit of Sal Ammoniac how pre-
pared. Of the native Production of Sal Ammo-
niac, and it’s arnficial Preparation. It’s common
Appearance, as imported, explained, It’s Purifi-
cation by Sublimation, or by Solution and Cryftal-
lization. It’s Medicinal Virtues.

¢.. Of the Neutral formed by the Union of the
Acetous Acid with the Vegerable Fixed Alkali.
Divretic SaLt or Regenerated Tartar. Reafons
for preferring the former of thefe Titles. It’s
Preparation, It’s Solurion in Spirit of Wine. Of
the Production of Terra foliata Tartari from this
Solution, and the Reafon of it’s Name. Of the
Solubility and Deliquefcence of Diuretic Sale. It’s
Decompofition. It’s Medical Virtves.

¢. Of the Neutral formed by the Union of the
Acetous Acid with Volatile Alkali.

Seirit oF MiNnpERERUS or the Vegetable Aﬂi-
moniac, Propriety of the latter Name. It’s Pre-

paration,
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paration. Jt's Volatility, It’s Concentration, It’s
Pecompofition. It’s medical Virtues.

». Of the Neutrals formed by the Union of the’
Acid of Tarrar with the Fixed Alkalies.

a. With the Mineral Alkali, Rochelle Salt.

b. With the Vegetable Alkali, Soluble Tartar.

a. Of RocueLLe Savt. It’s Preparation. It's
Cryftallization. Cryftals exhibited.. Of it’s Inven-
tion by Mr. Seignetze. 10’s Tafte and Medicinal
Virtues. :

b. Of SoLusLE TarTar or Tartarized Tartar.
Propriety of the latter Title. It’s Preparation. Its
cryftalline State. 1Us Properties. 1t’s Decompo-
fition. It’s medicinal Qualities.

s. Of the Neutral formed by the Union of the
Mineral Alkali with the Acid of Borax.

Of Borax. Of it’s Origin and natural Hiftory.
Of Tincal. Specimens exhibited.” Various Ac-
counts of the Modes of procuring Tincal, and re-
fining it into Borax. Proofs that Borax is a neu-
tral Sale. Effe&s of Heat upon it. Glafs of Bo-
rax. The Analyfis of Borax. The peculiar Pro-
perties of it’s Acid. Why called Sedative Salt. The
Ufes of Borax in the Arts. The medicinal Quali-
ties of Borax and Sedative Salt. Some Propofals
for making artificial Borax confidered.

Lecture XIV.

1. Of EartHy SubsTancESs. Some curfory
Obfervations on the Theory of the Earth, and the
Formation of Strata. Explanation of fome Terms
conneted with this Subjeét. Of the Bodies inclu-
ded in this Clafs. Advantages of the chemical
Mode of arrangir_ Minerals, Of Mr. Poit’s Claf-

. fification
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fification of Minerals. Of the Arrangement adopted
in Mr. Beriram’s Oryflologie. Application and Im-
_ provement of thefe Syftems, as far as concerns the
prefent Plan. Earths defined.  Mr. Pos#’s Divifion
of the Earths into 4 Orders. 1. Alkaline. 2.
Gypfeous. 3. Argillaceous. 4. Vitrifiable. Exami.
nation of, and Objections to this Arrangement.
Cronftedr’s Divifion- of Earths into g Orders: .
Calcaree. 2. Silicie. 3. Granatie 4. Argillaces.
5. Micacee. 6. Fluores. 7. Asbeftine. 8. Zeolites,
9. Magnzefia. A fhort Account of thefe. An At-
tempt at an Improvement both of Pett’s and Cron-
Jedr’s Method. Earths arranged under 4 Orders :
1. Calcareous. 2. Cryflalline. 3. Argillaceous. 4.
Talky.

1. Of Carcareous EartH. It’s general Pro- -
perties, It’s univerfal Diftribution fhewn. Confi-
dered under two Genera: A. Pure. B. Compounded.

A. Species of pure Calcarcous Earth. a. Pul-
wverized, as Agaric Mineral or Lac Lune. 8. Soft
and friable, as Chalk. +. Indurated, as Marble.
3. Cryflallized, as Calcareous Spar. « Precipitated,
as Stallatites.

B. Species of Compound Calcareous Earth, o,
With the Vitriolic Acid, as in Gyplum, Alabafter,
Selenites. 8. With the Principle of Inflammability,
as in Lapis Suillus, Lapis Hepaticus. 4. With
Argillaceous Earth, as in Marle.

A more particular Account of fome of thefe
Species. Of Spar. Specimen of it exhibited.
Of the Formation of Stallattites, Stalagma, Offeo-
cofle, Of the Origin of Petrefactions. Of the
Combination of Calcareous Earth with the Vitriolic
Acid. Of Gypfum. Efelt of Fire upon gypleous
Earths., Of Plafter of Paris., Some Oblervations
onthe Method of making Cafts or Medals from

Medals,
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Medals, Baflo and Alto-relievos and Statues, in
Plafter of Paris. Of the Varicties of Gypfum :
a. Foliaceous Gypfum ; b. Fibrous ; c. Granulated ,
d. Cryfallized. Examples of thefe thewn, Of Ala-
bafter, Selenites, and the Bolognan Stone. The
Prefence of Selenites in hard Waters. The Ana-
lyfis of Gyptum purfued farther. The General
Properties of Calcarcous Earth refumed. The
Effe& of Acids upon it. Some natural Produc-
tions exhibited to illuftrate certain Do&rines ad-
wvanced. The Effeét of Fire on Calcareous Earth.
Lime or Quick Lime. Of the Solubility of Lime
in Water. Slaked Lime. Lime Water. 'The Pro-
perties of Lime Water. Of the Calcination of
Calcareous Earth for the Ule of the Architeét.
Difference between Q. Lime and Crude Calca-
reous Earth, The Effieét of Q. Lime on Alka-
lies and of Alkalies on- Lime Water fhewn by
Experiments. Spirit of Sal Ammeniac with Quick-
lime how prepared. Soap Lyes, the Principle of their
Preparation. Of Alkalies rendered cauftic by Q.
Lime. Their Properties and Operation externally
and internally in the human Body. Some Obfer-
vations on their Ule in calculous Cafes. Of the
Change which Lime undergoes from Expofure to
the Air. Of the Prefervation of Lime and Lime
Water. Of the Cruft or Cream which forms upon
Lime Water. Theories concerning the Change
which Calcareous Earth undergoes in Calcination.
Of the Abforption of igneous Particles according
to Lemery, Meyer &c. Objections to this Opinion.
Dr. Black’s Dottrine of Fived dir. Hitory of this
Difcovery. Experiments which fupport it.  Of the
Medicinal Virtues of crude calcareous Earth. Ob-
fervations on fome pharmaceutical Preparations
containing’ it.
LLECTURE



¢ 45 )

LecTurE  XY.

2. Of CrystarLLine EarTH. It’s Synonyma
explained. The common Charaéters of the Order.
It’s principal Genera enumerated : A. Sand. B,
Pebble. C, Quartz.  D. Flimt. E. Cryffal. Spe-
cies of thefe Genera: A. Of Sand. Some of it’s
Species and Varieties thewn. B. Of Pebble. o. E-
gyptian Pebble. p. Falkland Ifland Pebble. . Agate,
& Onyx. s Sardonyx. (. Carnelian. ». Chalcedony.
S. Opal. 1 Mocho. x. Breccia Silicea or Plumpud-
ding Stome. A general Account of thefe Species.
C. Of Quartz. The Properties of «. Quartz,
exprefsly fo called. g. Of Granits. & Of Bafal-
tes. Defcription of the Giants Caufeway, and the
Bafaltic Columns of Staffa. D. Of FrLinT. «. Flint
ftrictly fo called. 2. Fafper; of it’s Impregnation
and medicinal Ufe. 3. Of Lapis Lazuli ; the
Source of it’s Impregnation, and the Preparation
of Ultramarine Blue. E. Of CrystarL: o« Of
the Precious Stones. a. Diamond. b. Ruby. c. Sap-
phire. d. Topaz. e. Emerald. f. Chryfolite. g.
Amethy§t. h. Garnet. 1. Hyacynth. k. Beril. Rea-
fons for not being particular on the Qualities of
thefe. Curfory Obfervations on fome peculiar Pro-
perties of the Diamond. 8. Of Cryfals ftrictly fo
called: The Forms of Cryftals. Their Origin,
Formation, and Situation. Of the Tranfmutation
of other Earths into cryftalline. Of the Combina-
tion of Cryftalline Earth with Alkaline Salts by
Fire. The Produétion of Glafs, and the Phano-
mena attending it. Of the Proportion of the In-
gredients employed. Phznomena which refult
from a Variation of thefe Proportions. Liguor Si-
licum, It’s Produltion and Properties, - Of the

D Prepa-
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Preparation of the Materials ufed in making Glafs.
Fritt. The natural Colour and Degree of Tranf-
parency of Glafs. = Modes of diffipating the natural
Colour of Glafs. Of Manganefe or Magnefia. 1t’s
natural Hiftory and Properties. Explanation of it’s
Operation in deftroying the green Colour of Glafs.
The Preparation of Flint Glafs. Looking-Glals
Plates. Common green Glafs. Window Glafs.
Crown Glafs. Of the Method, and Materials ufed
in faining Glafs. Of artificial Gems. PasTes. Of
Foils. Of Doublets, Of Enameling. The Prepa-
tation of the White Enamel, and the Mode of
painting on Enamel. The Art of Painting on Glafs
confidered. It's Invention and Hiftory. Mr. #al-
pole’s Obfervations, The Merits of Mefl. Fervars
and Pearfon noticed. Of the Origin of the Art of
making Glafs. Pliny’s Account. Reference to Au-
thors, who have treated more largely on the Art
of making Glafs.

3. Of ArciLraceous Earta or CrLay. It’s
Univerfality, and it’s general Charatters. Genera
of Clay: . Common Clay. 8. Bole. . Tripoli Earth.
& Porcelain Earth., «. The Effects of Water and
Fire on Clay. The Art of making Bricks &c.
Effect of the kneading and prefling of moift Clay.
Some Obfervations relative to Agriculture con-
neced with this Subje. The Impurity of Com-
mon Clay. 1Ir’s Colours, and their Caufes.: It’s
Purification. The Procefs of Elutriation. Obfer-
vations on the Drying of moift Clay, either from
patural or artificial Heat. Method of corretting
the Inconveniences connefted with this Caufe. Of
the Improvement of Earthen Ware. The Common
Method of making earthen Ware. It’s different
Kinds : W bhite Stone Ware, Delft Ware, Queen’s Ware.
The Compofition and Glazing of thefe cxplainf:df..

Proo
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Proof that the Glaze of the Queen’s Ware cannot
be injurious to Health., Of the Experiments of
Mefl. Poit, Margraaff, and Lewis &c. on Clays.
Of the Extraction of Arum from Clay. Of the
Minerals, which afford it. It’s Species. Roman
Alum, Rock or Roch Alum, Plumous Alum. Of the
Solution of Alum. It’s Effeét on the blue Infufions
of Vegetables. It’s Cryftallization. Effeét of Fire
on Alum. Burnt Alwn. Analyfis of Alum; by
Fire ; by Precipitation. It’s Virtues. in Medicine
and in the Arts, particularly in dying, Theory of
it’s, Operation,

L. e ¥ & 55 XVE

g. Of Bore. Defcription of it, it’s various
Forms, and Appellations, It’s medicinal Qualities.
Of the Terre Sigillate.

v Of Triport Earth. It’s Qualities, Rotten
Stone, a Variety of it.

v. Of PorcerLain Earth. Kaolin, {ee the next
Order.

4. Of Tark. Chara&ers of the Order. Genera.
e Mica. B. Asbeflos. . Black Lead. & Soap Rock.
Specimens of thefe thewn. g. The particular Qua-
lities of Asbeitos enumerated, and the Ufes to
which it has been applied. 4. Of the Properties
and Mode of counterfeiting Blacli Lead, Method
of detecting the Fraud.

8. The Qualicies and Ufes of the Soap Rock,
particularly in making Porcerain. Hiltory of
Porcelain, and the Difcovery of this Method of
imitating it in Europe, Account of the Chinefe
Earths, called Kaolin and Petuntfe. The Qualities
requifite in perfet Porcelain. Of the Saxon Me-
thod of making Porcelain. The Excellence of

D2 their
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their Ware. Of the other, lefs perfect, European
Methods. Defects of thefe Compofitions, and
the Caufe of thefe Defeéts. -Of the glazing,
painting, and enameling of Porcelain. The
great Superiority of the European to the Oriental
Porcelain in thefe Points. Of the Improvement
of common earthen Ware refulting from thefe En-
quiries. Of Mr. Wedrwood’s Manufatture.

III. Of InvLaMMABLE SupsTances. Limits
of this Clafs. Definition. Of the Prefence of
the Principle of Inflammability in all inflammable
Subftances. Of the Orders and Genera of this
Clafs. 1. Phofpborus 2. Sulpbur. 3. Charcoal. 4.
Ardent Spirits. 5. Oils. 6. Bitumina.

1. Puospuorus. The particular Confideration
of it deferred to LecT. 24. '

2. Surpuur. It’s Compofition illuftrated and
proved. The Effets of Fire upon it. It’s Fu-
fion, and it’s Sublimation. Of the Polatile Aeid of
Sulpbur or Spiritus Sulpburis per Campanam. The
Reafon of that Appellation. Of the Preparation
of Acid of Vitriol from Sulphur. Properties of
the volatile Sulphureous Acid. Of the Flowers of
Sulpbur. The Action of Water on Sulphur confi-
dered. The Union of Sulphur with Fixed Alka-
lies and Quick lime. Preparation of Liver of Sul-
phur thewn. Of the Solution of Liver of Sulphur
in Water. Precipitation of Sulphur. Preparation
of Milk of Sulphur thewn. Of the Combination
of Sulphur with the Volatile Alkali.. Polatile Tinc-
ture of Sulpbur how prepared. Solution of Liver
of Sulphur in Spirit of Wine. Tinéture of Sulpbur
how prepared. Solution of Sulphurin Oils. Bal-
Jams of Sulpbur how prepared. See LecT. 17.
The Nacural Hiftory of Sulphur.” Native Sulpbur.
I’s Difference from the Sulpbur Vivum of the

Shops.
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Shops. Of the Minerals containing Sulphur. Py-
rites. It’s various Forms, Fire Stone, Mundic, Mar-
cafite. Defcription of thefe. Specimens exhibited.
The Method of extratting Sulphur from Pyrite
and metallic Ores. Of the Medicinal Qualities of
Sulphur, -

3. Of Crarcoar. See alfo Lect. 5. It's Pro-
perties. It’s Indeftructibility thewn. Foffil Char-
coal exhibited. Of the Ingredients which are fepa-
rated from it by Inflammation. Fixt Air, See
LecT. 14 and 24. The great Quantity of this
Air contained in Charcoal illuftrated by Experi-
ment. Of the Compofition of Charcoal,

4. Of Arpent SpiriT. It’s Synonyma. Li-
mitation of the Term S8pirit.  Spirit obtained
from vinous Liquors only. Of the Reétification
of Ardent Spirits. -~ Alcobol.  Aflitant Means of
improving the Rectification of Spirits.

e & e SEVIL

Of the Strength of Spirits. Properties of high-
ly-rectified Spirit. Of the Quantity of Water con-
tained in the pureft Spirit. Of Proof Spirit. Modes
of trying the Proof of Spirits; by the Crown of
Bubbles ; by Oil; by Inflammartion ; by the Hy-
drometer. The Conftruétion and Application of
that Inftrument illuftrated. Defeéts of all thefe
Modes. Attempts to correct them. Of the Com-
bination of Spirit of Wine with Water. The
Heat produced in the Mixture. See LEcT. 5.
The Degree of Attraction which takes place be-
tween Spirit of Wine and Water illuftrated by Ex-
periment. The Ufe of fixe Alkalies in the Rec-

tification of Spirits explained, The Impr:gnanimfl
0
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of Spirit with Alkaline Salts. Preparation of
Tartarized Spirit of Wine, 1t’s Colour and Pro-
peities Explained. Of the Union of Spirit of
Wine with Volatile Alkali. Preparation of the
Offa Helmontii and Dulcified Spirit of Sal Ammoniac.
Of the Combination of Spirit of Wine with the
Vitriolic Acid. The Degree of Heat generated
fhewn. See Lect.s5 Preparation of Dulcified
Spirit of Vitriol. Cautions required in the Procefs.
Of the Preparation of Vitriolic Ather. 1t’s Pro-
perties. It’s folvent Power. It’s Infammability.
I’s Volatility., Iv’s Ufe in Medicine. Oblerva-
tions concerning the Dilcovery of Zther. Of the
Anodyne Mineral Liquor of Hoffmann. Of the Eau
de Rabel. The Relemblance between thefe Prepa-
rations and /Echer. Of the Combination of Spirit
of Wine with the Acid ot Nitre. Preparation of
Nitrous Ather. Mr. Woulfe's Improvement. Of
Dulcified Spirit of Nitre. It’s Preparation and va-
luable medicinal Qualities. Of the Combination
of Spirit of Wine with the Marine Acid. Pre-
paration of Dulcified Spirit of Salt. Attempts to
make Marine Ather by Mefl. Rouelle and Beaume.,
Succefs of the Marquis de Courtanvaux. His Pro-
cefs defcribed. Improved by Mr. #euife. Of the
Combination of Spirit of Wine with the Acetous
Acid. Of Count Lauraguar’s Acetous Ather. Of
the Combination of Spirit of Wine with Acid of
Borax or Sedative Salt. Experiment. The folvent
Power of Spirit of Wine, and the Objeéts of it.
It’s Effect on animal Fluids and Solids both in and
out of the Body. Dangerous Confequences from
the liberal Ufe of Spirits internally,

5. Of Oins. The Extent in which this Term
is ufed. General Qualities and Compofition of
Qils. Their Inflammation. Of Soot. Subdii_vi-

ion
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fion of Oils into Genera. «. The Aromatic or Ef-
fential Oils. p. The Unéluous or Expreffed. 5. The
Empyreumatic. «. The Produétion ot the effential
Oils of Vegetables illuftrated, with fome curfory
Obfervations on the Nature of Vegerables. See
farther, LreT. 26. The Species of Effential Oils,
and their diftinguithing Characters fhortly pointed
out. Of the Changes which effential Oils fuffer
from Expofure. Of the Spiritus Reélor of Plants.
Of the Rectification of Effential Oils. T he Com-
pofition of thefe Oils : their laflammation : their
Analogy to Mither.  Of their Combination with
Fixt Alkalies. Preparation of Seap of Zartar. Of
the Combination of Effential Oils with Volarile
Alkalies. Preparation of the Volatile Aromatic Spi-
* rit, Volatile Oily Spirit, and Eau de Luce. Singular
Effects of fome of the Acids on eflential Oils : ex-
emplified with the vitrolic and nitrous Acids, and
Oil of Turpentine. Of the InfAamation of thefe
Oils by Acids. The flight Effe&t of the marine
Acid fhewn and explained. Of the Combination
of thefe Oils with Sulphur. Preparation of Tur-
pentine Balfam of Sulpbur, and Anifeed Balfam of
Sulpbur. The fuppofed Virtues of thefe Prepara-
tions. 'Of the Combination of Spirit of Wine
with Effential Oils. Of Concrete Effential Qils, (which
may be called Parieties of Effential Oils,) particu-
larly, a. Camphor. Tt’s Properties enumerated. It’s
Analogy to, and it’s Difference from, the fuid ef-
fential Oils. It’s Volatility, Inflammability, Solu-
bility in Spirit of Wine. Difficulty of decompo-
fing it. The weak Action of Acids upon it. Of
it’s Origin, and the Method of collecting it. b.
The Native Balfams ; and c. Refins. Their Re-
lation to the fluid Effential Oils thewn in their ge-
neral Charaéter. Their Solubility in Spirit of Wine,

Varnifbes,
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Varnifbes, the Principle of their Preparation. Of
the Improvements lately made in the Art of Var-
nithing. Copal Varnifb. d. Of Benzoine or Gum
Benjamin.  The peculiar Qualities by which it is
allied to, or differs from the Effential Qils enu-
merated. Of it’s Origin. The Effeéts of Heat
upon it. It’s Sublimation fhewn. Properties of the
Flowers of Benjamin.

g. Of the unctuous or EXPRESSED OiLs.
General Qualities. Some Remarks on their Effect
in fmoothing troubled Waters. Proofs both from
ancient and modern Authors that this Fact was
known long before Dr. Frank/in’s Memoirs ap-

peared.

Lectuvre XVIIL

Of the Change which Un&uous Oils undergo,
when expofed to «he Air. Rancidity. The Effect
of Acids upon them fhewn. Of their Combina-
tion with mild and cauftic Fixt Alkalies. The
Preparatioi of Common Seap. Of the Decompofi-
tion of Soap, and the Changes effected in the Oil.
Of the imperfect Solution or curdling of Soap in
fome Waters. Explanation of this Effect, and the
Nature of Hard Waters explained. See farther,
Lecr. 14 and 24. Of the Combination of Unc-
tuous Oils with Quick Lime, and with Sulphur.
Preparation of the Simple and Barbadoes Balfams of
Sulpbur. Danger attending their Preparation, and
Cautions refpecting their Ufe. The Effect of Heat
on unétuous Oils. Their boiling Point. The Dan-
ger of thefe Operations. See Lrcr. 4. Of the
Diftillation or Re&ification of Unétuous Oils. The

articular Qualities of {ome Parieties of unttuous

Qils, or Subftances nearly allied to them, deﬁ:ribed%
1 a. O
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a. Of Sperma Cete. It’s Origin, Qualities and
Ufes in Medicine, Effeét of Heat upon it. - It’s
Fufion and Mode of Concretion., Circumfisnces .
in which it agrees with, or differs from, unétuous
Oils. .1 o .-
b. Of Bees Wax. It’s Origin and Qualities.
Effects of Heat upon it. Ir's Diftillation.  Butter
of Wax. The Method of bleaching Bees Wax.

c. Of Lac. It’s Origin. The Diftinétions be-
tween Seed Lac and Shell Lac.  Of it’s Solution in
Spirit of Wine, and it’s Ufe in red Tinétures and
Varnifthes. - _

y. Of EmpyrEumaTic Oius. Definition. The
Origin, * Preparation, and Reétification of thefe
Oils. a. Of the Animal Oil of Dippel. b. Oil of
Box. c. Oil of Guaiacum.

5. Of Biruminous Susstances. The Extent
of the Title. Genera of thefe : o, Fluid, p. Selid
Bitumina. ; -

«. Species of Fluid Bitumina: a. Fire Damp.
See LecTt. 24. b. Petroleum, or Roek Qil. Varie-
ties of Rock Oil : a. Naptha. . b. Rock Oil, ftrictly
fo called. e. Bitumen Fudaicum. d. Piffaflphalium.
¢. Barbadoes Rock Oil. The latter Species confider
as an Example of all thefe Varieties. Some pecu-
liar Properties of Barbadoes Oil.  It’s natural Hif-
tory.

g: Of the So/id Bitumina, or foflil Inflammable
Subftances. Species of them : a. Amber. b. Am-
bergris. c. Jet. d. Folfi Coal.

a. Of Ameer. It’s general Charatter. It’s
Elecrical Property. It’s Solubility and Inflamma-
bility. 1¢’s Diftillation. Spirit, Salt, and Oil of
Amber, how prepared. Experimental Proof of the
Acidity of Salt of Amber. Conjettures concern-
ing the Nature of this .&cid.E The Rectification

and
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and Properties of it’s Oil. Medicinal Virtues of
the Oil and Salt of Amber, Conjectures concern-
ing the Origin of Amber. !

b. Of AmBErcris. It’s near Alliance to Am-
ber. It’s Qualities. It’s Inflammability. Ic’s A-
nalyfis. It’s Origin.

¢. Of Jer. It’s Alliance with, and Diftinction
from Foffil Coal. Conjetures concerning it’s Ori-
?in. Confirmation of thefe from Mr. Dillon’s Ob-
ervations in Spain. Charatter and Qualities of
Jet. It’s Analyfs.

d. Of Fossir Coar. It’s Varieties; 4. New-
caftle Coal. b, Pit-Coal. c. Canne! Coal. ~Some
general Obfervations on thefe, particularly’the lat-
" ter. The Ampelites of the Ancients nearly allied
to Cannel Coal, and to Jet. Of the Analyfis of
Coal in general. Of the Oil which it affords by
Diftillation. Of the Fluid called Britifb Oil. Ac-
count of it’s Preparation. Of the Formation of
Strata of Coal. Conjecures that they were origi-
natly formed from Vegetable Matter.

IV. Of Metarric Susstances,” The diftin-
guifhing Charaéters of this Clas. Their Weight,
Opacity, Non-Eleétricity, Splendor, Duétility, Mal-
leability confidered. The fame of all thete Pro-

erties. The Calcination of Metals. The Colour
of Metallit Calces. More particular Explanation
of thefe Terms. Phanomena attending the Cal-
cination of Metals in different Cafes. The Fufion
of Metals, and the Means of promoting or re-
tarding it.  Obfervations on the Earth of Metallic
Calces. 'Of their itrification and Scorification. OF
the Increafe of Weight acquired by Metallic Calces.
The Arguments of Boyle, Mufthenbrock, Rey and
Lavoifier confidered. Objeétions to them. Con-
je€ture that this Addition of Weight depends up?zn

the
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the Expulfion of the Inflammable Principle. Con-
firmations of this Theory from the Ph@&nomena of
Calcination, the Nature of the Inflammable Prin-
ciple, and the Properties of Light. Of the Re-
duétion of Metallic Calces. Phxznomena attending
this Redué¢tion and the Modes by which it is faci-
litated. Of the Ufe and Operation of Fluxes. Of
the Lofs of Weight in Metals thus reduced. Some
further Obfervations on Stabl’s Theory of the Mer-
curial Principle,

Lececrurg XIX.

General Properties of Metals farther confidered.
Of the Attion of Acids upon them. The Phzno-
mena which attend it. ~ Of the Degree and Order
of Autraction fubfilting between Metals in general
and Acids. Of the Precipitation of Metals by
other Metals. Examples of this exhibited. Of
the elatic Vapour dilcharged in the Solution of
Metals. Inflammable and Nitrous Air . See LEcT.
24. QOf the Acrimony of Metallic Salts and it’s
Caufe, Imperfe&t Theories advanced on this {fub-
ject. Of the Effe¢t of Alkalies and Neutral Salts
on Metals. The ufe of Borax in promoting their
Fufion. Of the Deflagration of Metals with Nitre
fhewn by Experiment. Of their Folatization by
Sal Ammoniac. Of the Combination of metallic
Calces with Earths and inflammable Subftances.
Of the Atcrattion of Metals to Sulphur. Effects
of this Union. Of the Aétion of Metals on each
other. Of Soldering. General Account of the
Principles on which it depends. Of the Changes
which Metals fuffer from Expofure to the Air.
The Nature of Ruff and Tarnifp explained. Of
the Origin of Metals, and their native State, See

E 2 LEcT,
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Lecr.r.  Of Ores, and their general Forms. Of
the Method of difcovering Mines. Abfurd Opi-
-nions concerning the Efficacy of the Divining Wand.
Of Mineralization, and the Subftances with which
Metals are mineralized. Of the Peins containing
Ores. 'Of the Matrix of Ores. Of ARrRsENIc,
It’s peculiar Qualities. It’s Fufibility and Vola-
tility, It’s Fumes condenfed : W hite Arfenic : how
reduced to a femimetallic State.  Regulus of Arfenic.
Explanation of the Term Regulus. Of the Solu-
bility of White Arfenic. Its Analogy to Saits.
It’s Power of promoting the Fufion of Metallic
Calces and Earths. It’s Ufe and Effeét in the
- Preparation of Glafs. It’s Combination with Sul-
phur by Sublimation. 2ellow Arfenic. Red Arfenic.
The different Colours of thefe Preparations and
their Inactivity explained. Native Compounds of
Sulphur with Arfenic exhibited. Orpiment, Zar-
nifc, Realgar, Sandarach. The Degree and Order
of the Attraction of Arfenic to metallic Subftances,
Its Ufes in various Arts.  It’s Natural Hiftory.
The Mode of obtaining it by Sublimation from
Cobalt. Of the Operation of White' Arfenic in
- the Animal Body. Exemplified in Dr. Addington’s
" accurate ‘Account of the Cafe of Mr. Blandy. Cau-
tions fuggefted by thefe Remarks. Of the Modes
of difcovering whether Arfenic has been admi-
niftered. Remarks on the Danger of ufing Arfenic
as a Medicine. Modes of ‘obviating or removiag
it’s Effects.

The Account of Metallic Ores refumed. Me-
thod of feparating them from their Matrix de-
{cribed. The Operations of Budling and Stamping,
Crude Melting, and Reafting of Ores explained. ' Of
the Rapacity of Sulphur and Arfenic. Of the P«-

rification. and Refinement of Metals,  Ofithe Afay
. of
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of metallic Ores. Subdivifion of Metals into Or-
ders, Genera, and Species: 1. Fluid Metallic Sub-
ftances. 2. Solid Metallic Subftances. Of the 1ft
Order, Mercury is the only Genus and Species.
Geneéra of the znd Order : a. Semimetals. B. Imper-
fe&t Metals. +, Perfei? Metals, a. Species of {emi-
metals. -a. Adutimony. b. Bifmuth. c. Zinc. d.
Cobalt. - e. Nickel. f. Platina. @. Species of Imper-
feCt Metals. a. Lead. .b. Tin. c. Iron. d. Copper.
y. Species of Perfe&t Metals. a. Silver. b. Gold.

1. Of Mercury. Quickfilver, Argentum Vivum.
%.. It’s general Appearance and Properties, 1t's
{pecific Gravity. Fulfibility. Volatility. Attempts
to fix it. It’s Congelation, See LEcT. 3. It’s
Natural Hiftory, 1t’s Ores. Cinnabar. The Qua-
lities and Compolition of Cinnabar. Of the Mode
of extracting Mercury from it’s Ore. It’s Purifi-
. cation. Pharmaceutical Preparations of Mercury.
The Effett:of Trituration on Mercury. It’s Sub-
limation and Calcination. Mercurius Calcinatus or
Mere. precipitatus per fe, how prepared, The Ac-
tion of the Vitriolic Acid on Mercury., Mercurius
Emeticus flavus or Turpeth Mineral. It’s Qualities.
The Adtion of the Nitrous Acid on Mercury.
- Solution of Mercury : evaporated. Calx of Mercury.
. Preparation of Mercurius Correfivus Ruber or Red
-Precipitate. It’s Ufe and Application. Attempts
-'to improve it for internal Ufe. Mercurius Coral-
linus 3 Arcanum Corallinum, and Panacea Mercurii
rubra. The Action of the Marine Acid on Mer-
cury, and the Mode of Effecting it. Of Corrgfive
- Sublimate. * 1Us external Ufe. Van Swieten's Me-
thod of adminiftering it internally. Preparation of
« Mercarins dulcis 5 Calomel ;5 and Aquila Alba. Efi-
~cacy of thefe Preparations, Unneceflary Attempts
. 10 imprnve them.in the Panacea Mercurii, Of the
: Preci-
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Precipitation of Mercury. Preparation of Hhite,
Brown, and Green Precipitates of Mercury. Of
the Combination of Mercury with abforbent
Earths. Alkalized Mercury. Plenk’s Method of
extinguithing Mercury with Mucilage of Gum
Arabic. Of it’s Extinétion by unétuous Oils and
Fats. Mercurial Oiniments and Plaflers. Of the
Combination of Mercury with Sulphur. Faéfitions
Cinnabar. Aithiops Mineral. Of the Efficacy of
Mercury in the Cure of the Venereal Difeafe.
Conje&tures concerning it's Mode of Operation.
The Hiftory of iv’s Employment in this Intention
farther confidered. See LEcT. 1.

Lzecrvre XX.

e. Of the SEMIMETALS. a. ANTIMONY §.
I’s Ores. Crude Antimony. 1Us Properties, Fufi-
bility, and Volatility. Natural Hiftory of Anti-
mony. It’s Pharmaceutical Preparations. Prepa-
red Antimony, how made. Calcination and Vitrifi-
cation of Antimony. Glafs of Autimony. Of the
Separation of the Sulphur of Crude Antimony by
Solution in Aq. Regia. By Deflagration with Nitre.
Crocus of Antimony, how prepared, and why fo called.
Wafbed Crocus. Calx of Antimony. Diapboretic An-
timony. Nitrated Diaphoretic Antimony. Wafbed Dia-
phoretic dntimony. Antimoniated Nitre. Fames's Pow-
der. The Preparation and general Qualities of all
thefe Forms. Of the Regulus of Antimony : why
called flellated ; martial ; medicinal. Of the Praci-
pitation of the Sulphur froma Solution of the Sco-
riz of the above Procefles. Pracipitated or Golden
Sulpbur of Antimony. Kermes Mineral. Efficacy of
the Combinations of this Sulplhur with Mercury.

Plummer’s
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Plummer’s Pill. Combination of Antimony with
the Marine Acid. Awtimonial Cauftic. Butter of
Antimony : {eparated by Spirit of Nitre. Bezoar
Mineral. Combination of Antimony with the Ve-
getable Acids ; with the Acid of Wine 3 Emetic or
Antimonial Wines ;, with Tartar ; Emetic Tartar.,
The Efficacy of thefe Forms. Hints for their more
accurate Preparation. The Excellence of an Eme-
tic Tartar prepared by Mr. Fenner of Berkeley. Of
the extenfive Virtue of Antimony in general. 1It’s
Medical Hiftory.

b. Of BismutH., It’s Ores. It’s Regufus how
obtained. It’s Appearance; Fufibility ; Volatili-
ty ; Calcination; Reduction; Solution in Aq. For-
tis. It’s Precipitation by (impleWater fhewn. Aa-
giftery of Bifmuth. Explanation of the Term Ma-
giftery.  Pearl White ; Pearl Powder ; Blanc de Fard
how prepared. 1ll Confequences of the Employ-
ment of this Powder. Of the Solution of Bifmuth
in fome other Acids. Of it’s Union with Sulphur;
and with other Metals, particularly Mercury. Ex-
planation of the Term Amalgamation. Of the A-
dulteration of Mercury with Bifmuth. The Ufe
of Bifmuth in the Arts.

c. Of Ziwnc., Its {pecific Gravity compared
with that of Bifmuth. Diftinftion between Zinc
and Bifmuth. The Degree of Fufibility and Vo-
latility of Zinc. Flowers of Zinc prepared. It’s
Inflammability, Difficulty of reducing it’s Calces.
Of the Acion of Acids upon it; of the Vitriolic,
and Marine. Inflammability of the Vapour dif-
charged in this Procefs, fee LiecT. 23. It’s Sepa-
ration from other Metals by Sulphur. It’s Ufe in
the Arts. The Compofition of Brafs and Tutenag
explained. Of the Ores of Zinc. Calamine Stone.
Of fome Calces, Sublimates or Preparations of

Zinc,
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Zinc, which are not we!ll underftood ¢ Cadyga For-
wacwin s Tuttys Pomphelixs Nibil Album, Of the Ufe
of the Flowers of Zinc in Medicine. Of White
Vitriol. Specimens native and factitious exhibited.
Their Virtues. Oblervations on the.common Me-
thod of applying the Preparations of Zing,

d. Of Cosarr. It’s Ore exhibited and def:ri-
bed. Method of expeiling the Arfenic from ir,
fee LecT. 19. The Refiduum.  Smaels and Zaffre
how prepared ; their valuable Qualities.. Prepara-
tion of the Regulus of Cobalt. 1t’s Calcination. Ufes
of this Calx. It’s Selution in Aq. fortis. The Sym-
pathetic Ink of Cobalt. An improved and ealy Me-
thod of making it fhewn. The fingular Proper-
ties of this Ink exhibited. Of the Solution of Co-
balt in Acid of Vitriol.

e. Of Nickewr. It’s Ore exhibited. Cupfer
Nickel. Cronfieds’s Account of this Mineral. The
Appearance of it’s Regilus; 1t's fpecific Gravity.
_ I¢s Calcination and Reduétion. It’s Solution in
Acids. lt’s Artraction for Sulphur and Metallic
Subftances.

f. Of Pratina. Impropriety-of placing it here.
The Reafon for this Arrangement. Hiftory of it’s
Introduction 4nto Europe. Ii’s Origin and Native
State. IU’s Name, whence derived. Proofs of it’s
Purity. 1¢s Degree of Fufibility, Malleability, Of
it’s Claim to the Title of a perfect Metal. 1t’s
Combination with Liver of Sulphur.. It's Solubi-
lity in Aqua Regia only. It’s Cryitallization, Pre-
cipitation.  See further, LeeT. 23.

g. Of the ImperrecT METALS.

a. Of Leap. Plumbum, Saturnus. %. It's ge-
neral Charaéer.- Obfervations on the Softnefs,
Duétility, and Malleability of Metals. The fpe-
cific Gravity of Lead. Ic’s Fufibility and C:"nm#*

arion.
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lation. Of the Metals which are fufceptible of
Granulation, and the Modes of effecting it. The
Method of making Skot ; and of cafting Lead in
Sheets. Calcination of Lead. Plumbum Ustum. Li-
tharge. Litharge of Silver and Gold. Impropriety
of thefe Names. Calcination of Lead urged far-
ther : Maflicot y Minium or Red Lead. Of the Re-
duttion of thefe Calces. Of the Action of the Acids
on Lead. I¢s fuperior Atrraction for the Vitriolic
Acid. Application of this Obfervation. Solution
of Lead in the Nitrous Acid, and Cryftallization.
The Action of the Marine Acid on Lead. Prepa-
ration and Properties of Plumbum Corneum. Of the
Corrofion or Solution of Lead by Vegetable Acids.
Preparation of Ceruffe or White Lead, and Sugar of
Lead. Decompolfition of thefe Solutions by Alka-
lies; by Heat. Some Effeéts of cauftic Alkalies,
and Neurral Salts on Lead.

LecturEe XX

Effect of the Calces of Lead in promoting the
Fufion of Earths. Application of this Property in
various Arts. Of the Reduétion of thefe Calces.
Of their Combination with inflammable Matters
particularly Oils. The Bafis of Plaflers. The At-
traction of Calces of Lead for Sulphur, and the
Mode of feparating them. Of a Sympatbetic Ink
made with Soldtions of Liver of Sulphur or of
Orpiment. Liquor Vini Probatorius. Experiments.
Of the Combination of Lead with other Metals,
and fome Effets thence refulting. Some Ores of
Lead exhibited : Common Lead Ore 3 Thorn-leaved
Ore ; Peacock Ores Steel grained Ore; White Lead
Ore; Cat’s Tooth Lead Ore, Mode of obtaining

' F the
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the Metal from them. Of the Medicinal Qualities
of Lead, and it’s general Effects. Account of the
Diforders to which Operators in it are liable. Of the
Mill-reek &c. The Colic of Poitou, Barbadoes, De-
von. State of the Difpute on that Subjeét. Me-
dicinal Preparations of Lead, their Virtues and Ufe. -
The Saturnine or Antipbthifical Tinilure. Goulard’s
Extrait de Saturne, and Eau Vegeto-Minerale.

g. Of TiN. Stannum, Fupiter. %, It’s Me-
tallic ‘Appearance, and Character. It’s fpccific
Gravity. It’s Malleability. Of Tin-foil. 1t’s
Flexibility, and the Caufe of the crackling Noife,
which atrends it. It’s Refiltance to common Sol-
vents. Of the Tinning of domeftic Veflels, The
Fufibility of Tin. It’s Granulation 3 Pulvis Stanni.
It’s Calcination ; Calx Fovis. The Ule of this Calx
in Enameling. The Action of the Acids on Tin
the Vitriolic 5 the Nitrous. Difficulty of procuring
a perfet Solution. Of the Ule of this Solution
in Dying. Of the Attion of the Marine Acid on
Tin. Preparation of the Liguor fumans Libavii.
The Inactivity of the Vegetable Acids on Tin.
The Advantage and Security of tinning Copper
Veflels. Combination of Sulphur with Tin.  Pre-
paration of Aurum Mofaicam vel Mufivurm. The
Combination of Tin with other Metals. It’s par-
ticular Effeéts on Silver and Gold. The Principle
upon which it’s Ufe in cafting Bell Metal depends.
Obfervations on the Fuiibility, which it commu-
nicates to other Metals. Natural "Hiftory of Tin.
Proof that it is fometimes found Native. The
common Forms of #£s Ore exhibited, The Mode
of working it. Difficulty of feparating it’s Arlenic.
Dr. Lewis’s Theory, deduced from thence, of the
Operation of Tin as a Vermifuge.

5. Of
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y. Of Irown. Ferrum, Mars. & . It’s Hardnefs;
Elafticity ; Malleability ; Duétility. It’s fubjection
to the Influence of the Magnet; The Effects of
Heat upon it. It’s Fuofibility, 1¢’s Corufcation,
when red hot, thewn, The Operation of W#elding.
Of the Calcination of Iron. Crecd Martis, why fo
called. Of the Saline Solvents of Iron. The
Action of Air and Water upon it. The Modes
of fecuring it from thefe. The Method of Rean-
mur, and others. The modern Stee/ Prefervative.
The Action of the Vitriolic Acid upon Iron. The
Inflammability of the Vapour difcharged, exhibi-
ted ; See farther LecT. 23. This Solution of
Iron evaporated to Cryftallization : Green Fitriol,
Sal Martis, or Copperas. Properties of thefe Cryf-
tals. Effe¢t of Fire upon them : Calcined Vitriol ;
Vitriol calcined to Rednefs 3 Colcothar of Vitriol. Of
the Diftillation of Vicriolic Acid from Green Vi-
triol ; from Pyrites, See farther LeeT. 16. Of
the Action of the Nitrous Acid on Iron, Cautions
requifite to obtain a perfect Solution. Of the
Action of the Marine Acid on this Metal. Effe&t
of Heat on this Solution ; Sublimate, Precipita-
tion from Expofure to the Air; Ochre. The
Caufe of it. Of the Action of the Vegetable
Acids upon Iron : Chalybeate Wines, and their Dif-
pofition to Muddinefs and Precipitation. Of the
natural Precipitation of Iron on the Banks &c.
of chalybeate Springs. Of the yellow Colour in
dyed Linens. The Precipitation of Iron by Al-
kalies : by the phlogifficated Alkali. The Prepa-
ration of this Alkali, and the Procefs for preparing
Pruffian Blue. Account of fome natural Precipi-
tates of this Kind. The Precipitation of Iron by
aftringent Vegetables. Of Ink and black Dyes.

Thefe important Objeéts farther illuftrated both by
Fa Theory
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Theory and Experiment. Of the Ingredients em-
ployed, and their Proportions, in making Ink.
Caufes of the Decay of Ink, and the Modes of
preventing it. Method of recovering decayed
Writings. The principal Vegetable Aftringents
enumerated. Comparifon of their Strength. "An-
other Species of fympathetic Ink. Some Oblervations
on the Colour produced by adding Solutions of
Iron to Infufions of Peruvian Bark Of the Ink of
the Ancients. Some Proofs of it’s great Durability,
from Writings found at Herculaneum. Explanation
of this Fa&. Of Indian and Chinefe Ink. Dr.
Lewis’s Obfervations on thefe Subjeéts. Of the
Deflagration of Iron with Nitre.. The Acion of
Sal Ammoniac on Iron, Flores Martiales. The Ac-
tion of Sulphur on Iron ; Chalybs cum Sulphure.
The Effeét of moiftening a Mixture of Flowers of
Sulphurand Filings of lron: Artificial Eartbquake.
The Refiduum of this Procefs examined. Of the
natural Refolution of Pyritze. Origin of »ative
Green Vitriol ; Specimens of native Green Vitriol
and Plumous Vitriol exhibited.  Application of
thefe Ph®&nomena to the Explanation of jubterra-
weous Fires, Volcanoes, and Hot Springs. Of the
Combination of Iron with other Metals. Of the
Superfaturation of Iron with Phlogifton. The
Preparation of Stee/ by Cementation. Theory of
this Procefs. The Properties of Steel. - Of the
Tempering of Steel, and 1t’s Redultion to the State
of foft Iron. M. Reamur’s Memoirs on this Sub.
jeét. Of Caft Steel.  Of the Ores of Iron : Their
Univerfality. Some of it’s common Forms and
Appearances fhewn. [It’s Prefence in the Fluids
and Solids of Animals and Vegetables : Memoir
of Menghini in the Bolognan Commentaries on
that Subjeét.  Of Ochres, their Ufe in dying, Of

Lapis
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Lapis Hematiles 5 it’s fuppofed ftyptic Virtue, Of
Moanganefe, See LecT. 15. Of the Magner, Of
Emery. Of the Roafting and Smelting “of Iron
Ores. Of Caft Iron. 1v’s Texture and Qualities.
Of the forging of catt Iron. Mr. Reaumur’s Ex-
periment related, Of the Superiority of the Bri-
tith Iron and Steel Works.

L:pororm: XXH.

Of the Medicinal Virtues of Iron. Theory of
it’s Operation with an Attempt to diftinguifh be-
tween tonic and fimply-aftringent Medicines. It’s
Influence exerted in the firft Paffages. Proofs that
it does not enter the Lacteals. Some Diforders
which require chalybeate Medicines enumerated.
The Contra indications to it’s Ufe mentioned. Of
fome of it’s moft efficacious Forms, their Prepara-
tion and comparative Virtues. Chalybeate Waters.
Lapis Hematites pulverizatus. Steel Filings. Ruff
of Iron. Lemery's Martial AEthiops. Green Vitriols
fome Cautions refpecting 1t’s Preparation. The
Styptic Tinflure, {ome Obfervations upon it. Cal-
cined Vitriol. Colcothar of Vitriol. Chalybs cum Sul-
pbure. Mars Sulpburatus. Croci Martis aperiens et
aftringens. Tinilure of Steel in Spirit of Salt. Mar-
tial Flowers. Tinflure of Martial Flowers. Lixi-
vium Martis. Lixivium Martis {ive Oleum Martis
per Deliguium, Chalybs Tarterizatus five Mars So-
lubilis. Mars Solubilis Alkalizatus, Chalybeate Wine,

8. Of Correr. Cuprum, As, Venus. 2. It’s
General Appearance. It’s Degree of Strength,
Rigidity, and Malleability, It’s Calcination and
Fufion. Some Phaznomena particularly conneéted

with it’s State of Fufion. It’s Solution in Acids :
in
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in the Vitriolic., Cryftallization, Blue Vitriol. 1t’s
Solution in the Nitrous, Marine, and Vegetable
Acids. Of the Preparation of Verdigris. Cryftals
of Verdigris, Decompofition of thefe Cryftals by
Heat. Diftillation of Radical Vinegar, Acetum AB-
ruginis, or Spirit of Venus. It’s Qualities and De-
gree of Strength. Precipitation of Copper by
Fixed Alkalies. Preparation of Verditer. By the
Volatile Alkali: the Ulfe of the Volatile Alkali
in difcovering Copper in Solution. ' The Prepara-
tion and Virtues of Cuprum Ammoniacum. The Pre.
cipitation of Copper by Iron illuftrated by fome
fingular Phnomena. Deflagration of Copper with
Nitre. It’s Sublimation with Sal Ammoniac. Re-
marks on Beyle’s Ens Veneris  Proofs that it is a
chalybeate and not a cupreous Preparation.  Solu-
tion of Copper with Sal Ammoniac in Lime Wa-
ter. Agua Sappbirina. Combination of Copper
with Arfenic : White Copper y White Tombac : with
Zinc: Brafsy Pinchbecky Princes Metal y Similor 3
Tombac 3 Bell-Metal. Proportions of Copper and
Zinc in thele Preparations. The Natural Hiftory
of Copper. Cupreous or Ziment Waters. Some Cop-
per Ores exhibited. Of Native Copper. Bliflered
Copper Ore. Mountain Green and Blue Lapis La-
zuli. Turquoife Stone. Common black and grey Cop-
per Ores, 'The Extraétion of Copper from 1t’s Ore,
and it’s Refinement : Red Copper; Black Copper 5
Rofe Copper. The Medicinal Operation of Copper.,
It’s deleterious, and it’s falutary Effects defcribed.
Method of obviating the Effets of the Poifon of
Copper. The Merit of Dr. Falconer on this Sub-
ject.
: y. Of THE PeErRFecT METALS. a. Sifver. b.
Gold. Why called perfect. General Account of
the Properties of Silver and Gold, Their amazing
Du¢tility
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Duétility and Malleability, illuftrated by the mak-
ing of Gold and Silver Wire, and Gold and Silver
Leaf. Experiments of Halley, Boyle, Reaumur &c.
related. Their Refiftance to artificial Fire. Of
their Volatilization, Homberg’s Experiments exa-
mined. Of their Refiftance to the Aétion of Nitre
and Lead. Obfervations concerning Cupellation.

" a. Of S1inver. Argentum, Luna, Diana. V. It’s
fpecific Gravity. It’s Ductility. It’s Change on
Expofure to Air. It’s Fulion. Phznomena cb-
ferved in iU’s Congelation, It’s Vegetation explain-
ed. The A&ion of Acids upon Silver ; of the Vi-
triolic. The Acid of Nitre the proper Menftruum
of Silver. Of it’s Solution. Circumftances which
are apt to impair it’s Colour. It’s Properties. It’s
Effe¢t on animal Subftances explained. I¢’s Cryftal-
lization. Cryflals of Silver thewn. Fel Metallorum.
Cauflicum Lunare or Infernal Stome. It’s Ufe in Me-
dicine and Surgery. Of the Reduétion of Calces
of Silver. Of the Action of Marine Acid on Sil-
ver. Proofs of the ftrong Attraction of the Ma-
rine Acid for Silver, Of the Infolubility (in Wa-
ter) of Silver united with the Marine Acid. A
Telt of the Prefence of Sea Salt or Marine Acid
in Waters. Properties of the Precipitate. Prepa-
ration of Luna Cornea. Difficulty of preparing and
preferving it perfect. Precipitation of Silver from
the Nitrous Acid by Spirit of Vitriol. Obferva-
tions on the common Method of purifying Silver
by Solution in Aqua Fortis. Method of perfet-
ing this Purification. Of other Modcs of {epara.
ting Silver from 1t’s Solution in Spirit of Nitre :
by Alkalies ; by Metals ; by Deflagration ; by E-
vaporation to Drynefs ; Precipitation, and {ubfe-
quent Fufion with Borax. Examination of thefe
Modes. The Precipitation by Copper generally

pre-
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ferred : why and how performed. = Precipitation of .
Silver by Mercury- Phanomena attending this
Precipitation. Of the drbor Diane. Of the Pre-
cipitation of Silver from Luna Cornea. Mode of
filvering Dial Plates. Of the Ufe of the Precipi-
tates of Silver in epameling, Of the Attration of
Silver for Sulphur, and the Separation of the for-
mer from Gold by this Means. Of the Attration
of Silver for other Metals. The Order of thefe
Attractions, and the Ufes to which they are applied.
The Natural Hiftory of Silver. Native Silver. Sil-
ver Ores. An Attempt to confider them under a
few Heads. The Method of extrating the Silver
from thefe Ores, and the Ufe of Lead in thefe Pro-
cefles. Of the Quantity of Silver contained in
Lead Ores; parucularly thofe of this Country.
Confideration of the Value of the Silver Mines to
Spain, and the comparative Advantages, which we
enjoy without them.

Lk T UR E  XNTH.

b. Of GovLp. Aurum, Soi. ©. Some remark-
able Inftances of it’s Softnefs. It's {pecific Gravi-
ty. ls Expanfibility. It’s Fufion. It’s Refift-
ance to Calcination. Of the Action of Acids upon
it. It’s Reliftance to the Vitriolic, Nitrous, and
Marine Acids feparately. The Nature and Ufe of
the Lapis Lydius, or Touckfione, Of the Refine-
ment of Gold by Cementation with Nitrous Salts,
Of the Solution of Gold in Aqua Regia. Com-
pofition, Preparation, and Made of Aétion of
Aqua Regia. Proof of the folvent Power of the
Marine Acid in this Compofition. Of the Preci-

pitation of Gold from this Solution. Preparation
: and
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and Pruptrnes of Aurym Fulminans, The Degree
of it's fulminating Power. Of the Theories ad-
duced to explain it’s Fulmination. Objeétions to
moft of thele. The Theory of Fixt Air applicd.
Modes of deflroying it’s fulminating Power. Other
Modes of feparating Gold from it’s Solution ; by
Ather and Effential Oils ; by Metals. The Pre-
cipiration of Gold by Means of Green Vitriol.
The Ufe of this Precipitate in the painting of Por-
celain and Enamel. "The Precipitation of Gold by
Solution of Mercury in the Nitrous Acid. Preci-
pitation of Gold by Tin, Beauty and Value of
the Precipitate. Calx Caffii, why fo called, and it’s
Ufe in ftaining Glafs of a ruby Colour. Of the
Separation of Gold from other Metals by Means
of Sulphur, particularly in crude Antimony, Of
the Solution of Gold by Means of Liver of Sul-
phur. * 8tabl’s Theory of the Deftru@ion of the
Golden Calf; partly confidered. Confidered in
LecT. 1. Of the feparation of Gold from Liver
of Sulphur, Of the Combination of Gold with
other Metals. It’s Amalgamation with Mercury.
Application of this PrEparaﬂun in various Arts.
Of Gilding and Burnifbing in general. Of the Effect
of Tin in deftroying the Duétility of Gold. Com-
bination of Gold with Silver and Copper. Expla-
nation of the Terms Allsy and Carat. The Re-
finement of Gold by Cementation : by Fufion with
crade Antimony: by Cupeliation: and by Aq.
Fortis. Rationale of thefe Proceffes. Explanation
of the Terms, Quartation and Parting. Of the
three Modes of Parting : S:mp!e Parting : Concen-
trated Parting . Parting a la Voie Seche, Thele
Proceffes explained. Of the Attraltion of Gold
for Platina, See L.ecT. 20. Difficulty of fepara-
ting them. Experiments of Lewis, Schéffer, and

G Mar-
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Margraaff, with this View. This Separation ef-
fected by Mercury, by Alkalies, by Sal Ammo-
niac, by Ardent Spirits, by Effential Oils and
Hther, by Green Vitriol. The Mode of em-
ploying thefe Subftances, and their comparative
Advantages. Natural Hiffory of Gold. It’s Mines.
Inftances of the largeft Specimens of Gold Ore.
Of the Gold Sands of the Rivers of Framce &c.
The Method of obtaining the Gold from thefe
Sands, and from it’s ftony Ore. The Ulfes to
which Gold has been applied in Arts and in Me-
dicine. Of the various Attempts to procure a
true Potable Solution of Gold.

V. Of AeriaL Bopies. Explanation of this
Title. The Obfervations of Van Helmont, Boyle,
and Hales, related. General Remarks on the Na-
ture of Elaftic Fluids. The Meaning and Appli-
cation of the Term Gas. The Genera of perma-
nently elaftic Fluids, which are beft eftablifhed.
o. Fixed or Fixible Air. . Inflammable Air. +. Ni-
trous Air. & Depblogifticated Air. o Acd Air. ¢
Alkaline Air. . Atmofphoric Air. Some general
Remarks on the Origin and Sources of thefe.

«. Of Fixep A1r. Hiftory of it’s Difcovery.
"~ Lzect.'1.and 14. The Caufe of the Caufticity of
Alkaline Salts, and Quick Lime recapitulated.
Subftances which contain Fixed Air. Modes by
which it may be extricated, colleted, and trani-
ferred from one Body to another. Of it’s Reftora-
" tion to Subftances, whence it has been expelled.
Proofs of it’s Indentity in all Cafes. Experiments
to illuftrate thefe Pofitions. The Order of 1t’s
Artraction for the various Subftances, which con-
tain it. Some Effets dependant upon this Order
of Attraltion related. Of the Impregnation of
Water with Fixed Air. The Propertics of W arFr

@
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fo impregnated. The Impregnation of the Aei-
dule of Phyflicians explained. See farther LecT.
24. Of the Solution of Iron in Water by Means
of Fixed Air. Experiment. The Solution of
Mild Calcareous Earth in Water by Means of
Fixed Air thewn by Experiment. The Modes of
feparating Fixed Air from Water. The prejudi-
cial Influence of this Air inhaled by Animals,
evinced by the Accounts of Brewhoufes; Cellars,
fubterraneous Caverns, and particularly the Grotto
del Cane near Naples. Specific Gravity of Fixed
Air, and 1t’s Power of extinguithing Flame fhewn
by Experiment. The Medicinal Virtues of Water
impregnated wiih Fixed Air.

LecturEe XXIV.

g. Of InrLammasLe A1Rr, It’s diftinguifhing
Quality. Enumeration of fome of it’s Species. Of
the Fulminating or Fire Damp. It’s common Ap-
pearance and the Ph&nomena of it’s Fulmination
defcribed. It’s dangerous Effects. Mr. Spedding’s
Contrivance at Whitebaven to prevent it’s Fulmi-
mination. Modes of deftroying or expelling it
from Mines. Of the Inflammable Vapours exbaled
from Marfbes. The Common Mode of procuring
inflammable Air thewn. It’s Inflammation by the
Eleétric Spark. Sig. #olta’s Theory concerning
Meteors. Prieftley’s and Kesr’s Enumeration of the
Species of inflammable Air. Conjetures concerning
the Compofition of inflammable Air. It’s Influ-
ence on vegetable and animal Life.

y. Of Nitrous Air. The Mode of gene-
rating it fhewn. Its Effeét in diminifhing the
Bulk of Atmofpheric Air. Of the Conftruétion

G 2 and
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and Ufe of Eudiometers. The Effe& of Nitrous
Air on Vegetables. Of the Prefervation of Ani-
mal Matters from Putrefaction by Nitrous Air.

5. Of DeprrocisTicaTED AR, The Meaning
of i’s Name. Dr. Prieftley’s Difcovery of it, and
the Mode of generating it. It’s Properties.

¢« Of Acip AIR. a. Vitriolic Acid 4ir. b. Ni-
trous Acid Air. c. Marine Acid Air. A fhort Ac-
count of each of thefe,

¢. Of ArkaLive Air. A thort Account of it.

r. Of Armoseaeric Air. It’s Degree of Pu-
rity. Its Impregnations. It’s chemical Qualities.
It’s folvent Power, fee LecT. 4. It’s Renewal ne-
ceffary to Refpiration and Inflammation. Of the
Mode in which it operates in thofe Cafes. Theo-
ries which have been advanced. Proofs that ic does
not lofe it’s Elafticity in thefe Cafes. Conjecture
that it acts by abforbing and carrying off the in-
flammable Principle.

VI, Of Warer. It’s Simplicity. It’s Fluidity
and Evaporation, fee LecT. 3 and 4. Water con-
fidered as the Primary Element. Of it’s Conver-
fions and Tranf{mutations. Difpute concerning the
Converfion of Water into Earth by Diftillation.
Experiments of Boyle, Boerbaave, Margraaf, Hill,
Lavoifier, Of the Converfion of Water into Earth
by Trituration. Godfrey’s Experiments. Of the
Diminution of Waters on the Earth. Of the Spe-
cies of Water. Species of pure or umimpregrated
Water. «. Diflilled Water. g. Rain Water, 5,
Spring Water. - Their comparative Puricy, '

2. Species of impregnaied or mineral Waters. The
number of poffible Impregnation. «. Newtral Salts,
B. An Acid, . An Alkali, 8. Fixed Air. e Cal-
carcous Earth, (. Inflammable. s, Metallic Subr

| ftances,
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ftances. . Newtral Salts. a. Common Salt. b. Glau-
ber’s Salt. c: Sal Ammoniac. d. Alum.

a. Common Salt. Of Sea Water., The De-
gree of Saltnéfs of the Sea in different Climates.
- The Origin of the Saltnefs of the Sea. Of the
Attempts to difcover the Age of the World by the
Saltnefs of the Sea. Of the other faline Impreg-
nations of Sea Water. It’s luminous Appearance
defcribed. Theories to explain it. Mr. Canton’s
Experiments. Of the Diftillation of Sea Water,
Dr. Irving’s and Monf. Poiffonnier’s Experiments.
The Quantity and Purity of Water obtained by
this Method. Dr. Watfon’s Experiments. . Of the
Purification of Sea Water by Froft. Of the Ice
of Sea Water. Obfervations and Experiments of
Lord Mulgrave; Capt. Cook and Mr. Nairne. The
Degree of Cold required to freeze Sea Water. Dr.
Watfow's Propofal to concentrate Sea Water by
Froft.

b. Glauber’s Salt. c. Nitre. d. Sal Ammeniac.
e. Alum. Doubts concerning the Prefence of thefe
Salts in Spring Waters, Circumftances which may
have deceived Oblervers concerning them, Of
Mineral Waters firiétly fo called, fubdivided into,
a. Hot Waters or Therme. 'b. Cold Waters or A-
cidule. OF the Heat of thermal Waters, with
fome Conjeétures. concerning it’s Caufe. Of the
Acidule  lee farther under the fucceeding Arucles
8. and &

6. An Aiid, Of the Spirit of Mineral Waters,
Doubts concerning the Prefence of the pure Vieri-
olic, Nitrous or Marine Acids in Springs.

v. An dlkali. The foffil Alkali alone can be
{ufpe@ted. How it may be produced. Phanomena
of alkaline Waters. Tefts of it’s Prefence. Cit-

cumftances,
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cumftances, which may have deceived Oblfervers
concerning them. _

3. Fixed Air. Dr. Brownrigg’s Difcovery of this
Source of the Mineral Spirit of Waters, LEvidence
of this Impregnation.  Conjefture concerning the
Mode, in'which it is effected. See farther, LEcT.23.

¢. Calcareous Earth. The Hardnefs of Waters
re-confidered. See Lzct,18. Modes of correét-
ing this Quality. The two Forms in which Cal-
careous Earch 'may be fufpended in Waters. a. By
the Lofs of it’s Fixed Air. b. By Superfaturation
with Fixed Air. See Lecr. 22. Mr. Cavendifb’s
Difcoveries illuftrated.

(. Inflammable Subfiances. a. With Bituminous
Fluids. What Degree of Solution may.be {fuppo-
fed to take Place in that Cafe. b. With Sulpbar.
Review of the Arguments adduced to prove or
difprove the Prefence of Sulphurin Mineral Waters.
Dr. Lucas’s and Dr, Macbhride’s Obfervations. How
the Phenomena of feveral Waters may be produ-
ced without actual Sulphur in Solution,

LeEcTuore XXV.

». Of the Impregnation of Mineral Waters with
Metallic Subftances. a. Iron. b. Copper. c. Zinc.
Reafons for rejetting 7in and &ﬁmc from this E-
numeration.,

a. Of CuarLyBeaTE WATERS. Mndes in which
Iron may be fufpended in them. 4. By means of
the Fixt Vitriolic Acid. 4. By the Volatile Vitriolic
Acid. ¢. By common Liver of Sulphur. d. By
Liver of Sul hur with Quick Lime. e. By Fixed
Air. Thefe Mndt&, particularly the laft, confi-
dered.

b. Of
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b. Of Correr WaTers. The Impregnation
always Vitriolic. The Reafon why Copper Waters
are {o uncommon.

c. Of Waters containing Zi1nc. The Reafon
why fuch Waters are very uncommon.

Of the Mude of examining Mineral Waters. 1.
By Evaporation and Dittillation. 2 By Cryftalli-
zation. 3. By Precipitation. 4. By the Ufe of
the blue vegetable Infufions, Tmfi:ulr:s or Syrups.
5. By Acid and Alkaline Salts.  6.- By Lime Wa-
ter. 7. By Metals. Thefe Modes npplif:d to the
Detection of the various Subftances above enume-
rated. The Modes illuftrated by the Examination
of fome celebrated Waters. Abftract of the Dif-
pute concerning the Prefence of Sulphur in the
Bath Waters.

VII. Of EvrecTive ATTRACTIONS. An Ac-
count of the Principles upon which Tables of elec-
tive Attration are conftrufled. Some of thefe
Tables compared and explained curforily, to fhew
their Ufe and Application. Explanation of fome
of the Chara&ers and Symbols commonly ufed in
fuch Tables. Conjecture concerning the Origin
of fuch Symbols. Single and donble Eledtive At-
traélion \lluftrated. :

VIII. Of VEGETABLES.

General Remarks on their Beauty, Utility, and
Culture. Of the Nature of their Food. Experi-
ments of Boyle, Hales, &c. Water confidered as
the Food of Plants. Of the general Nature and
Qualities of Soi/s and Manure. Of the Nutriment,
which Vegetables derive from the Air. Their in-
halant and exhalant Veflels. Proofs that they in-
bale the noxious Particles of corrupted Air. Dr.
Priefiley’s Experiments, Of the Effe&t of Vege-
tables in purifying Air, which is corrupted by Re.

fpiration,
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{piration, Putrefattion, or Fire. Of the Attraétion
of Plants for the Principle of Inflammability, and
the Matter of Light. Obfervations of Dr. 4. Hun-
tor-on this Subje¢t. Proofs that Vegetables exbale
a purified or dephlogifticated Air. The Laws of
this Exhalation. Experiments of Monf. Ponnet
and Dr. Ingenboufz. Of the Native Saits of Vege-
tables. Of the Operation of [faline Subfiances in
Manure. Of the Detection of metallic and mine-
ral Subftances in Vegetables. The Analyfis of Ve-
getables, Of their Vital Principle. The Laws of
Nutrition, Circulation, Secretion, to which they
are fubjeét. Of the Motion of the Sap. The Sen-
Sibiligy of Plancs illuftrated by fome familiar Ex-
amples. The Analyfis of Plants by Fire farther
confidered. 1. As conduéted in clofe Veffels. OF
the Manufature of Tar. 2. In open Veflels. Of
Waoed Soot and 1Us Salt. The Preparation and Pu-
rification of the Vegetable Fixed Alkali.

LB oot trn e | XEVE

Of the Natural or aitificial Produfis of Vege-
tables. Their various Fluids. The Sap. The
Doctrine of Secretion in Animal or Vegetable Bo-
dies very obfcure. Reafon to believe it takes Place
in Vegetables. The Ufe of the Nefaria in Plants
difcovered by Linneus.

1. Of the Natiural Produsis of Vegetables. .
Weod. B. Gum. . Aromatic Oil. & Balfam. .
Refin. . Unétuous Oil. »w. Salt. ». Sugar. 1. Farina.
General Account of the chemical Properties of
thefe. « Of Wood. See Lxcr. 3.

6. Gum. It’s Qualities. It’s Solubility in Wa-
ter. Mucilage, Infolubility of Gum in Spirit of

Wine.
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Wine. Analyfis of Gum. It’s Origin and Species.
a. Gum Arabic. b. Gum Tragacantb. c. Gam Sene-
gal, Combination of Gum with Oils.  Emulfion.
Properiies of Emulfions. Of Native Emulfions or
Combinations of Gum with Refin. Gum-Refin,
Examples of it in many common Plants. The So-
lubility of Gum-Refins in Water thewn. Explained
and illuftrated by Specimens. Their Ufe in Phar-
macy pointed out.

v. & ¢ Aromatic Oils, Balfams, and Refins. Their
Qualities already fully explained. See LecT.17.

¢ Unfluous Oils, See LrcT. 18.

n Salts. Some curfory Obfervations; and the
Origin of the Vegetable Alkali farther confidered,

3. Sugar. Difficulty of arranging it in a ftyfte-
matic Plan. It’s Analyfis. It’s Solution and
Cryftallization. It’s antifeptic Power. It’s fapo.
naceous Qualtity. It’s Medicinal Virtues,

1. Farina. Definition, It’s general Properties.
It’s nutritious Quality. Bread. General View of
the Analyfis of Farina.

Of the Spontaneous Changes, which take Place in
Vegetable Subftances, Of FerMENTATION and
PurreracTion. The Subje&ts of thefe Pro-
ceffes. Of Malting. Of the Necefiity of Moiiture
and Heat to Fermentation. Of the Degree of
Heat requifite. The Phznomena of Fermenta-
tion. Nature of the Elaftic Vapour difcharged,
See LecT.23 &c. Of the Lees and Head of fer-
menting Liquors. = The #inous Stage of Fermen-
tation. Wine. It’s Diftillation. Spirit of Wine.
It’s Varieties : Rum, Brandy, Arrack, Malt Spirit.
The Modes of preferving Wines. Of the Changes,
which they naturally undergo. Of the fecond or
Acetous Stage of Fermentation. Vinegar. Of the

third or Puirefaiive Stage of Fermentation. The
H Natural
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Natural Progrefs of Fermentation without the Af-
fittance of Art. Of the Refolution of Vegetables
by Putrefaction. The Refiduum compared with
that, which is left by their Inflammation. Some
Conje&ures concerning the Origin of Clay. Of
the Efffuvia of putrifying Vegetables. Their Na-
ture and Effe@ts. Artificial Modes of promoting
thefe fpontaneous Changes. The Ufe and Opera-
tion of Ferments. Obfervations on the Influence
of Fermentation in extralting the Aroma &c. of
Plants. Medicated Wines and Ales. The Modes
of conduling, reftraining, and fupprefling Fer-
mentation. . By boiling ; 2. By faline Subftances;
5. By Sulphur. Some Effects of Lightning re-
marked. & By Exclufion of Air. Artificial Modes
of preventing the fpontaneous Changes in Vege-
tables ; that is, the Modes of preferving Vegetables.
«. By Exficcation. Rules for conduéting this Pro-
cels. 8. By Exclufion from Air, Heat and Infeéis.
MMuftrations of thefe: ~. By Antifeptics. a. By
Common Salt. Method of making Sour Krow. An-
tifeptic Efficacy of this Preparation. b. By Pinegar.
¢. By Sugar. Preparation of Syrups, Candies, Con-
ferves, Jellies,

2. Of Vegetable Produétions feparated by Art.
o. by Incifion or Bleeding. Inftances of this Procefs
defcribed. 2. By Expreffion. Defcription of the
Machines for exprefiing un&tuous Oils, the Juice
of the Sugar Cane, fome Juices, thence called
Exprefled Juices, and fome Effential Oils. 5. By
Solution. a. In Water. Modes of increafing it’s
folvent Power enumerated. The Operations of
Infufion, Maceration, Digefiion, and Decoltion de-
fcribed and diftinguifhed. The Efficacy of Lime
Water as a folvent exemplified. b. In Wine. Of
Medicinal Wines, Limitation of the Term, Ic.

- n
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In Spirit of Wine. The Subjelts of it’s Action.
The Preparation of Tinifures, Balfams, and Elixsrs.
d. By Vimegar. Application of this .{olvent in
Pharmacy exemplified in the Vinegar of Squills and
Vinegar of the four Thicves. ¢. By expreffed Oils ex-
emplified in the Green O, Oil of Hypericum, and
perfumed Oils, |

8. By Infpiffation. The Subjeéts of this Opera-
tion illuftrated by an Account of the Preparation
of Infpiffated Fuices, Robs, tlomeys, and Extradls.

. By Evaporation of the Juices to Cryffallization
inftanced in the Preparation of Lffential Saits and
Sugar.

{. By Sublimation, inltanced in the Preparation
of Flowers of Benjamin,

». By Dijftillation. a. By Diftillation per Defcen-
fum, as in the Preparation of 7ar. b.c. By Dif-
tillation per Afcenfum vel ad Latus, inftanced in che
Diftilled Waters. Simple diftilled Waters, Spirituous or
Compound Waters. Directions for their Preparation
and Prefervation. :

3. By Inflammation ; as in the Preparation of the
Vegetable Fixed Aikalies.

IX. Of AnimarL SussTances. A general
View of the Nature of Animal Matter. It’s Com-
pofition and Analyfis. Diftintion between Ani-
mal and Vegetable Matter exemplified in the Oils
and Salts expelled from them by Heat, and in the
Refiduum. The Nature of the Acid expelled by
Fire from Animal Subftances, Some Conjeétures
concerning it’s Origin. Of the Progrefs of Pu-
trefaction in Animal Subftances, and the Means of
retarding it. Of Antifeptic fubftances: Salt, Nitre,
Sugar, Of Septic Subftances: Calcareous LEarth
the only Example. Conjectures concerning it's
Operation. Of the Degree of Heat moft favour-
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able to the Putrefadtion of Animal Matter, The
particular Confideration of Animal Subftances,
arranged under 2 Heads: 1. Of the Solids; 2. Of
the Fluids.

1. Of the Sovips of Animals. General Analyfis
of them by Fire. By Diftillation. The Prepara-
tion of Salt, and Oi/ of Hartfbhorn. It’s Reifi-
cation. Of the folvent Power of Water with Re-
fpect to Animal Subftances. Preparation of Animal
Fellies, Glue, and Ifinglafs. The Ufe of Papin’s
Digefier.  See Lecrt. 4. The Effe& of Chemical
Menftrua particularly Spirit of Salt on Animal
Matters.

2. Of the Fruips of Animals. Diftinétion be-
tween the Circulating and Secreted Fluids.

A. Of the Circulating Fluid, Tue Broop. It’s
%cneral Appearance, Qualities, and Compofition,

s Diftillation. The natural Separation of the
Blood into two Parts. a. Serum. g, Craflamentum,
The Efiential Difference between thefe two Parts.
Lenwenboek’s Difcovery of the Red Globules of the
Blood.

a. Of the Serum. 1It’s general Appearance and
Qualities. The Effect of Heat upon it. It’s Coa-
gulation. The Changes, which the coagulated
Mafs undergoes on Expofure. Some Obfervations
on the common Mode of clarifying Liquors. Of
the Coagulation of the Serum by Acids. Of the
Albumen of the Serum.

g. Of the Craffamentum. Conlifts of two prin-
cipal Parts. a. The coagulable Lymph, b. The Red
Globules.

a. Of the Coagulable Lymph. 1t’s Difference from
the Albumen of the Serum. Of it’s Coagulation.
Modes of obtaining it feparate. The general Doc-
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trine of the Size or bufly Coat of the Blood. Mr.
Hewfow’s Obfervations.

b. Of the Red Globules. The beft Method of ex-
amining them. The Theories built upon this Dif-
covery by Leuwenboek, Boerbaave, Martine. Ob-
jetions. Of the Formation and Form of the Red
Globules. Of the Ufe of the faline Part of the
Serum. Conjecture concerning the Organs in which
the Red Globules are formed. Of the florid red
Colour of the Blood. The Effeét of the Air in
producing it, by Sign. Cigna and Beccaria. Dr.
Prieftley’s, and other Theories of this Effet, Priefi-
ley’s Experiments,

Of the Effeé of Putrefattion on the Blood. -
The Refolution of Coagula by Putrefaction. Of
the Alkali generated in the Blood by this Change.

B. Of the Secreted Fluids. «. The Excrementi-
tious Fluids. p. Thole which are fecreted and re-
ferved for ufeful Purpofes in the Animal Oeconomy.
«. Of Excrementitious Fluids, The gradual Progrefs
of Animal Bodies to Decay. Species of thefe Se-
cretions. a. Tbe Perfpirable Matter. b. Tke Urine.
c. The Fluid difcharged in the Intestines.

a. Of the Perj@rm:ma It’s Nature more parti-
cularly inveftigated.

b. Of the Urine. The Office of this Secretion.
The mixt Contents of the Urine. It’s Saline
Parts, It’s peculiar Salt. The Phofphoric or Fu-
fible Salt of Urine, 1t’s Properties. The Mode
of obtaining it in a cryftallized State. It’s Com-
pofition. It’s peculiar Fixity. It’s Ufe in the Pre-
paration of Pbofphorus of Urine. 'The Difcovery of
Phofpborus by Kunckel. Margraaff’s and Beaume’s
Improvement of the Procefs. It’s Nature farther
examined. Of it’s Acid. See LecT. 11. It’s Fu-
fibilty and Inflammability, Experiments to illuf-
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trate thefe. It’s Solubility in Effential Oils, and
Aither. Experiments with this Solution. The
Confideration of Urine refumed. Of the Natural
Separation of it’s Parts eur of the Body. Caules
which influence this Separation. Caufes which
produce the fame feparation within the Body. Of
Calcnlous Concretions in the Kidneys and Bladder,
An Attempt to illuftrate their Formation. Their
Compolfition not always the fame. Of their Solu-
tion. Arguments to fhew the Improbability of
fuch folution. Of the Relief of calculous Symp-
toms. )

c. Some curfory Obfervations on the Fluid dif-
charged by the Inteflines.

2. Of the Flnids fecreted and referved for iin-
portant Purpofes in the Amimal Occonomy.

a. The Fiuid, which is intended for the Lubri-
cation or Defence of Parts. b. The Fluids fublfer-
vient to Generation. c¢. Thofe, which affilt in Di-
geftion. d. Of Milk. e. The Fluid of the Nerves.
The firft, fecond, and laft of thefe Divifions can-
not come within Reach of chemical Examination,
and therefore are not within our Plan.

c. Of the Fluids concerned in Digeflion. a. The
Saliva. . The Gaftric and Pancreatic Fluid. .
The Bile.

a. Of the Saliva, It's Secretion and it’s Pro-
perties. It’s folvent Power according to the Ex-
periments of Pringle and Macbride. ©f the Depo-
fition of the Tartar of the Teeth.

b. Of the Gaftrie Fluid. Difficulty of making
Experiments upon it. It’s Solvent Power fhewn
by the Experiments of Mr. Reaumur, and Mr.
Hunter. Account of thefe Experiments. Of Di-
geftion, and the different Theories concerning it.

Proofs that the folvent Power of the Gaftric F ltﬂd,
a5
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has a principal Influence in that Procefs. The
Degree of Mechanical Preflure which concurs in
the Operatmn Of the Digeftion of the Stomach
by i’s own Fluids after Death. Obfervations of
Mr. Hunter. The Power of the Vital Principle
to refit the Action of the Gaftric Fluid. Somc
general Remarks on the Qualities of the Pancreatic
Fluid, -

¢. Of the Bile. It’s general Appearance and
Secretion. 1t’s fuppofed Alkaline and faponaceous
Quality confidered. Some of it’s Properties more
particularly fpecified. The Mode in which, though
not Alkaline, it may produce fome of the fame
Effetts as an Alkali. Dr. Percival’s Obfervations.,

Of Biliary Calenli : Their Nature, Formation, So-
lution, and Evacuation, curforily confidered.

d, Of Milk. The {pontaneous Separation of
Milk : Curd; Cream; Whey. Of the Produétion
of Butter., The Evaporation and Cryftallization
of Whey. Sugar of Milk. The Coagulation of
Milk by Acids: by nitrous Spirits. Comparifon
between the moft common Species of Milk : Cow’s
Milk ; Afs’s Milk s Woman's Milk ; Goat’s Milk ;
Some medicinal Oblervations deduced from there
Remarks. ConcrLusion.
























