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W E may among other things learn from it this kjfon, that
we ought not to be fo forward as many men otherwife of
great parts are wont to be, in prefiribing narrow limits to
the power of Nature and Art, and in condemning and de=
riding all thofe that pretend to, or believe, uncommon things
in Chymifiry, as either Cheats or Credulous.

Boyle,



INTRODUCTION.

FREQUENT perufal of ancient chemical writers,

and an early attachment to the metallurgic branches
of Chemiftry, inclined the author of the enfuing narrative
to believe that the wonders related in books at prefent little
read, though frequently exaggerated, had at leaft fome
foundation. _

The phznomena which he continually met with in the
purfuit of his experimental enquiries contributed greatly
to ftrengthen this opinion: He found alfo, that fome
difcoveries {uppofed to be modern, were really recorded
in very ancient writers ; but in terms fo obfcure, that the
fa¢t muft rather be applied to explain the defcription, than
the defcriptioa to illuftrate the fact.

r
The pofitions of the Spagyric Philofophers refpecting
metals, feemed to be very eafily reconciled with the noti-
ons of more modern chemifts.

That their inflammable principle in modern language,
or their fulphur in that of the ancients, is the fame in
all, is now univerfally allowed.

a That
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That the imperfet metals had a faline principle, the
antient Chemifts knew, or believed ; and according to
Boerhaave denoted it by a crofs attached to their characters,
as in 24 h @, and the like. The moft excellent of modern
Chemifts, Profeflor Bergman of Upfal (from the Experi=-
ment of the acute Scheele who has demonftrated an acual
acid in arfenic) fufpeéts an acid, at leaft a faline bafis to be
common to all the imperfect metallic fubftances.

Of their Earths, moft have allowed the diverfity ; but
fpecific gravity being ufually confidered as the leaft dubi-
ous mark of real identity between two bodies otherwife
diffimilar, it feemed probable that Mercury and Gold had
a balis nearly alike.

The remarkable analogies between the habitudes of Silver
and Mercury, to chemical folvents and other agents, are
known to every Chemift.

Thefe, and a thoufand other analogies, too obvious as
well as too minute to relate, occurred in a courfe of incef-
fant experiment, in which an ardent curiofity involved
the author at a very early period : and which, in confe-
quence of his being partly engaged in inftructing others,
and from various caufes not material to the publick, he had
occafion to compare with paflages in books, containing
¢¢ all fuch reading as was never read.” Among this mafs
of unformed matter, where opinion fought with opinion,
and Cbhaos judged the firife, the fpecious glitter of fome
broken gems, allured him to profecute his fearch, and, if
pofiible, dive to the bottom; the turbid ftream did not

permit
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permit his view of its utmoft depths, but he returns to

fhew that he has been below the furface, and not quite in
vain.

To the Chemift it is unneceflary to hint at more ana-
logies; to others it would be ufelefs: Allufions to Chemi-
cal facts to the latter would be unintelligible, it muft there-
fore be only to the Philofophers dy fire, that he can addrefs
the former part of this Introduction ; for who can teach a
{cience in a page.

Of facts however, all men of common fenfe are equally
judges.—Having therefore partly afiigned his reafons for

inftituting the enquiry, he now proceeds to the atteftation
of its refult.

Exclufive of the confirmation which this will receive
from refleCting on the difficulty of deceiving men, even of
common fagacity, as to a fact which pafled before their
own eyes ; the teftimony at prefent offered, poflefies pecu-
liar advantages.

The Chara&ters of many Spectators of thefe procefies,
whofe Titles adorn the following pages, are too well known
in the political or literary world, to require in this place
any illuftration.

Among the remainder, fome,—members of a Society,
whofe object is to inveftigate truth by experiment, were
too perfpicacious to let error efcape undetected : and the

g 2 facred
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{acred fun@ion of others, muft have impelled them tu
mark it, if voluntary, with public reprobation.

In his firft Experiment, indeed, the Author had only
time to requeft the prefence of Captain Grofe, a gentleman
advantageoufly known to the Antiquarian world by his re-
fearches and publications ; that of the Rev. Mr. Anderfon,
a Clergyman refiding near Guildford, well verfed in Expe-
rimental Philofophy, and ftudious of its Chemical bran-
ches ; and of Mr. Ruffell a Magiftrate of the Place and
a perfon from his technical employments converfant with
the appearance of the precious metals, well acquainted with
the ufual operations on them, and with the methods em=-
ployed by Artifts for afcertaining their commercial value.

As the firft procefs was quickly mentioned, more {pec-
tators were prefent at the later ones ; and the feventh was
made before a company fo refpectable, as to leave the au-
thor little to wifh for in point of teftimony.

The Experiments however which it is the purpofe of
the following narration to relate, are of a nature fo very
uncommon, and tend to eftablith an opinion fo generally

exploded, that to procure them credit, requires the moft
re{pectable atteftation.

‘The place in which thefe Experiments were made being
at a confiderable diftance from the Capital, would not ad-
mit of their being feen by many to whom the Author
would otherwife have been happy in exhibiting them.

' The
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The whole of the materials producing the extraordinary
change in the metal employed, was expended in perform-
ing the procefles which are now to be related ; nor can the
Author furnifh himfelf with a fecond portion, but by a
procefs equally tedious and operofe, whofe effects he has
recently experienced to be injurious to his health, and of
which he muft therefore avoid the repetition.—The repe-
tition indeed would avail but little to eftablifh the facts, or
gain belief, *That more would believe if more had been
prefent, is indeed true; but as the Spe&ators of a fact muft
always be lefs numerous than thofe who hear it related,
the majority muft at laft believe, if they believe at all, on
the credit of atteftation. :

Previous to this publication the Author has had frequent
opportunities- of hearing the opinions of many concerning
its fubject. Some fay that they cannot account for the
Theory of the procefs, and #zherefore that the fact is not
true. Others afk, if it be true, is it profitable ? Illiberal
minds fuggeft that the whole was a trick, and without
knowing or enquiring what evidence it refts on, modetftly
call the Author a knave and the Spectators fools :—And
fome Heroes of incredulity, declare that they would
not believe it though they faw it with their own eyes
and touched it with their own hands.

To prejudice, avarice, or illiberality, perhaps no anfwer
will prove fatisfactory : But of the candid and impartial
he ventures to afk, by what arts of deceit Mercury can
be prevented from boiling in a red heat; as in Exper. II.

or
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or when aGually boiling and evaporating, it could be
almoft inftantaneouily fixed by addition of a fubftance not
above 1. 480th. of its weight as in Exper. III.

Metal might (though not eafily before twelve or fourteen
Spe&ators) have been fecretly conveyed into the crucible,
but this will not account for the event of Exper. IV.and V.
where the Silver was enriched with a quantity of Geld
eight times larger than the weight of powder projected, and
yet the abfolute gravity of the mixed mafs remained the
fame, or rather {maller, than the original weight; which
could not have happened had any undue addition been
made. He may further afk(though this is not properly an
argument with the public at large, but only with thofe
who know his fituation) what could induce him to take
fuch laborious and indire&t methods of acquiring finifter
fame : poflefled as he was of total independence, and of
Chemical reputation.

The Author is too well aware of the ftrength of preju-
dice to be at all fanguine in his expectations of receiving
credit ; but the curiofity of the public has been fo much
excited, and his character fo rigoroufly examined, that in
juftice to himfelf and compliance with them, he offers the
following fuccinét account of his Experiments. An ac-
count which was read over to the refpective witnefles of
each experiment, and of which he now publickly, as be-
fore privately, requefts their confirmation, without the
flighteft fear of contradiction, or diffent.

He has endeavoured to give every pofiible fanétion to
his
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his proceffes, by fubjecting them to the minute infpe@ion
and cautious examination of the {pecators ; whofe rank and
difcernment confer as much honour on him as is refleGted
on themfelves by their liberality and candour.

Whatever may be the opinion of the publick, it is pre-
vioufly neceflary that they fhould have the facs laid before
them. And though he would be moft happy to meet
with belief, he fhall not be furprized if he fails of ob-
taining it.

With confidence therefore in his own integrity and reli-
ance on their candour, he waits their decifion, not void of
folicitude, but without trepidation: the more confirmed
by the recent honours with which the Univerfity to whom
he owes his Education, have crowned his Chemical
labours.

Her favours he thus publickly mentions, from a better
motive he hopes than vanity ; by them his fcientific and
moral CharaQter is placed beyond the limits, at leaft of
vulgar fcrutiny : and he muft ever remember with refpect-
ful gratitude, that fhe enlarged her inftitutions, to place
< him among her graduates, at the inftance of her Medical
Profeflors and with approbation of the Academic Senate.
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O F
BOYLEs HISTORICAL ACCOENT

OF A

BDEGRADATION OF GOEL I

S every fa& becomes more probable in proportion

to the number of fimilar inftances, it may not be

improper to prefix to the following relation, a concife ac-
count of the celebrated experiment of Boyle, on Gold.

It would have been eafy to collect from books, particu-
larly from the notes on Boerhaave’s Chemiftry, under the
articles Hiftory of Chemiftry, and Metals, many narra-
tives of changes of metallic bodies, fpecifically fimilar to °
that of our principal fubject: i. e. of not only a change,
but a melioration. Boyle’s experiment, refembles ours, ge-
nerically only ; for it was a change, but not a melioration:
yet its confequence being to debafe the metal, it goes to-
wards the proof of a metallic tranfmutation.

Boerhaave’s work is in almoft every one's hand; quo-
tation therefore from it would be fuperfluous: the Works
B of
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of Boyle are now lefs frequently read ; and his hiftorical
account, which to ufe his own words, is really, ¢ a ffrange
chymical narrative” was fo much in point, that an
abridgement appears in this place without impropriety.

An gbridgement rather than a tranfcription was attempted,
fince from the quaintnefs of Boyle’s Stile, his own narrative
would perhaps make no favourable impreffion on the ears
of modern readers.

It much refembles the mafiive furniture of ¢ ozher days™
made cumbrous by its own ornaments. — Yet perhaps
many would more willingly have perufed the relation in
its original form, as we view with pleafure the foften’d

day, through

¢¢ Storied windows richly dight,
Cafting a dim religious light.”——

For the gratification of fuch, are referved fome frag-
ments of this work of the Venerable Father of Englifh
Philofophic Chemiftry : thefe, to ufe the words, at leaft
the thoughts, of an elegant writer, appear like the moulder-
ing ftones of an ancient abbey, interfperfed among the
walls of fome more modern, but lefs durable ftructure,

o % % B F W B F OEH. KR W R N

Boyle commences his preface by apologizing for letting
his narrative make its appearance alone, as it is evidently
a continuation of a larger difcourfe, but adds, that it is an
independant narrative, ¢ which (fays he) if I may fo [peak,

Slands
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Sands upon its own legs, without any need of depending upon
any thing that was delivered before, and therefore I think it no
great <venture, or incongruity, to let it come abroad by itfelf.”

He feems to imagine the gold to have fuffered a ftill
greater deferioration than is reprefented in the narrative
where it is fpoken of as appearing like an imperfet metal,
““ only ; yet to tell the truth (fays he) I think it was more
imbafed than fo.”

He then proceeds to the relation itfelf : — Pyropbilus,
by which name he ufually meant himfelf, rifes in a circle
of Virtuofi, and informs them that he is about to relate an
experiment which may tend to perfuade them of the poffi-
bility of tran{mutation ; efpecially when added to the pre-
ceding difcourfe, (which with Bayes, we are to fuppofe
has pafled in the Green-room) but adds that its refult was
not improving, but degrading Gold.

A certain Simplicius, who appears as a Therfites among
thefe chymical heroes, ftarts up with an objection, that ap-

pears to be introduced, only that it may be anfwered by
Ariftander.

Pyrophilus then ¢ perceiving by feveral figns that be needed
xot to add any thing of apologetical to what Ariftander bad
already Jaid to him,” refumes his difcourfe; in which he la-
bours to remove the objections that are * wonz fo le

Jramed againft the poffibility of metaline tranfmutation, from
B 2 the
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the authority and prejudices of Ariftotle” which he however
adds, need not be ¢ folemnly difcujfed.”

The regularity of narration may here be interrupted, to
remark, that however unneceflary {fuch folemn difcufiion
may appear in the prefent Ara of Philofophy, it was fre-
quently requifite in the time of Boyle. He had many a
noxious weed, grown rank with age, to remove from the
field of Science, before he could proceed in its cultivation.
And thefe who now are employed in raifing the pile, thould
look back with revential gratitude to him, who removed the
rubbifh from its bafe. '

The Author, it may here be thought, like Pyrophilus in
this part of bis [peech, muft have had occafion for ¢ a fhort
paufe to take breath ;" and the reader is probably inclined
like Boyle’s in Cratippus, to with that he would haften to-
wards the Hiftorical part of bis difcourfe.

Pyrophilus proceeds to relate, that meeting at the lodg-
ings of one of his friends, with a ftranger who had vifited
very remote oriental countries, he learned from him in the
courfe of their converfation, that the Chemifts of the Eaft,
though more referved, were not lefs fkilful than thofe
of Europe: in confirmation of which he prefents Pyrophi-
lus with a {mall piece of paper folded up, and takes his
leave. Pyrophilus who by no means regards this paper as
(containing) a trifle, is fcarcely ¢ confoled” by it for the
lofs of this Virtugfs’s company, which he much ¢ refents.”

He however prepares to ufe the fubftance contained in
this
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this paper, according to fome obfcure directions which the
travelled feavant had haftily given : and takes a witnefs or
two, and as an affiftant ¢ an experienced Doctor of Phyfic
very well verfed in the feparating and coppelling of Metals.”
—For this caution he is much commended by Heliodorus,
who it appears afterwards, ¢ did worthily fiflain the dignity
he had of prefiding in that choice company.” Pyrophilus con-
tinues his narration, after profefling it to be his opinion,
¢ that cautioufnefs is a wvery requifite qualification for bim
that would fatisfaclorily make curious experiments; and par-
ticularly, in this whofée event be thought would prove odd
enough,” and left his affiftant’s preception fhould be mifled
by previous information, fo as to make him fancy he really
faw, what he had been told he might expe@, he refolves to
obviate this prejudication as much ¢ as be snnocently could,”
and only informs him that he expects a fmall proportion of
powder prefented him by a foreigner, would render Gold
extremely brittle. He then opens the paper and finds in
it a very fmall quantity of a dark red powder, which they
eftimate (without weighing, to avoid wafte) at the tenth,
or at moft the eighth part of a grain. They next weigh
out in ¢ differing” Balances two drachms of Cupel'd and
quarted Gold; which they fufe in a new and well annealed
crucible : on this Gold, when fufed, the powder is pro-
jected and the fufion continued for a quarter of an hour ;
after which the Gold is poured out into another annealed
crucible, and f{uffered to cool.

In the fire it had appeared like other fufed Gold, except
that for two or three moments the afliftant obferved that it
locked
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looked like an opal :* but when cold, though exaly of
the fame weight as before the fufion, inftead of Gold, was.
found “¢a lump of metal of a dirty colour, as it were over=
caft with a thin coat, like half vitrified litharge, with a
little globule of metal, not yellowifh, but like coarfe filver;
and the bottom of the crucible was overlaid with a vitrified
fubftance, whereof one part was of a traniparent yellow,
and the other of a deep brown, inclining to red; and in
this vitrified fubftance were plainly to be perceived feveral
Globules, more refembling Silver than Gold in their ap-
pearance. The larger piece of metal rubbed on the touch-
ftone and its mark compared with thofe from a piece of
Gold and a piece of Silver coin, it was found to be ¢ zo=
torioufly” more like the touch of Silver than that of Gold.

The lump being ftruck with a hammer was found brit-
tle and flew into feveral pieces : and the internal furface of
thefe was of dirty colour like that of brafs or bell metal.

One drachm of this degraded Gold, being cupel’d with
about fix times its weight of lead, required nearly double
the ufual time to compleat the operation; which being
ended, the cupel was found fmooth and entire, tinged
with a fine purplith red,+ and befide the refined Gold
there lay on the cavity of the Cupel, fome dark coloured
recrements, which were {uppofed to have proceeded, not

* Any Gold in a certain heat, if there be a flight draught of air over its

furface, will have this appearance: even Silver and Copper fometimes prefent
a fimilar one.

4+ The colour ufually communicated by vitrified Gold.
from
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from the lead, but from the deteriorated metal. On weigh-
ing the refined Gold it was found deficient by feven grains,
This deficiency was fupplied by the abovementioned recre-
ment ; whofe weight and fixity, notwithftanding their ap-
pearance of impurity, indicated their being Gold: it was
unfortunate that the {mallnefs of them, and Pyrophilus
and his affiftant’s want of leifure, prevented this from be-
ing duly afcertained.

That no doubt might remain refpecting the Gold em-
ployed ; a drachm and a half, intentionally referved out of
the parcel of which the debafed Gold had been a portion,
was melted by itfelf, and found to be, as was expected
¢ fine and well coloured Gold.”

Pyrophilus confefles he did not try what effe¢t Aq. Fortis
would have on the debafed Gold, he not being provided
with any whofe purity he could rely on : this however he
was ¢ the lefs troubled at” becaufe he knew that Gold,
alloy’d with Silver or fome other metals, in certain pro=
portions, would protet them from the action of the Ni-
trous acid.*

The metal having been hydroftatically weighed, its
Specific Gravity was found to be to that of water, only as
Sfteen and two thirds to one.

* Brandt's experiments correlative to this are well known, The pheenomena
ebferved by Boyle and Brandt are fimilar to t.hu& prefented by almeofl any alloy
of metals requiring different folvents.

This
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This ¢ examen” (by which he means not a_fwarm, but an
examination) added to the other experiments, has juftly
great ftrefs laid on it by Pyrophilus (Boyle) who obferves
that to Hydroftatical trials Ae is ¢ not perhaps altogether a
ftranger.”—Specific gravity is above all other properties the
leaft equivocal mark of identity or diverfity in metallic
bodies : and by what means foever we may conceive the
powder to have acted on the Gold in making it brittle, lefs
fplendid, or calcinable, we muft allow this alteration in
Specific Gravity, to be by far the moft wonderful effe¢t of
the projected powder.

The objections of Dr. Lewis * cannot be properly ap=
plied to this effect of the experiment: and fcarcely to the
others : for though Gold may be rendered brittle by Tin,
or even by its vapour, (asis faid) and its colour altered by
a fmall proportion of other matter (as is alfo /a7zd) yet what
known fubftance will alter {o confiderably its Specific Gravi-
ty?—It was on account of this circumf{tance, principally, that
the prefent narrative was prefixed to a relation of experi-
ments in which the Specific Gravity of a Metallic fub-
ftance was changed by a minute proportion of a powder ; -
and in a very {mall fpace of time:—a change in this parti-
ticular, "in Fixity, and in the capability of being calcined
or vitrified, are the moft certain marks of the Converfion

of a perfect into an imperfect metal, and the reverfe of
them of the contrary.

The auditors of Pyrophilus appear to have paid great

* In his notes on Neumann and elfewhere,
attention,



e U

attention, and to have received much pleafure from the
“¢ recital of this notable circumflance fuperadded to the reft”,
for <€ the Generality of them and the Prefident foo” exprefs
themfelves to be “ delighted as well as furprized by looking
and finiling” :—after their “ murmuring” is a little over, the
worthy and elquent Prefident, returns the thanks of the
company to Pyrophilus, in a fpeech of which the reader
will eafily pardon the omiffion : this is followed by another
from Cratippus, in which he demands why ¢ it {hould not
be /awful for Philofophers to prize fuch a lump of depraved
Gold, before the fineft Gold the Chymifts are wont to af-
ford us”, and compares, or rather prefers, this Jump to
the medals whofe value is derived from their perpetuating
fome conquelt; as this deteriorated Gold does the victory
of art over nature.

Pyrophilus on being requefted by the Company to favour
them with his reflexions on the theory of his procefs, re-
plies ; that he has only had ¢¢ fome raving thoughts about
this puzzl/ing fubje@” and declines the tatk. Heliodorus
then urges him to ¢¢ draw fome inferences and {o to con-
clude”—He then obferves, that in his experiment a change
altogether as wonderful as that faid to be occafioned by the
ProjecTioN of the Alchemifts, has really been produced:
~—That Gold, the moft homogeneous and immutable of
metals, may in a very fhort time be excecedingly changed
in malleability, colour, homogeneity, and in that which
as he juftly obferves is beyond all, in fpecific gravity ; and
all this by only one zboufandth part of its weight of another
{ubftance.

C If
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If any credit be given, and furely the higheﬁ is due, to
Boyle,— the author of the experiments on Mercury, which
are next to be related, may hope to derive fome {anétion
from his authority : — compared with Boyle’s experiment
the marwvellous of his finks into the probable: Nay more,
—if Boyle’s experiment be credited, and who will refufe
his affent ? let it be remembered, that it was made but
once, before three or four perfons at moft: what then fhall

be faid to procefles, often repeated, before numerous {pec-
tators ©

To conclude this abftra& already too long; let us de-
duce from it the following Inference, which fhall be given
in the words of BOYLE, for whom the author, notwith-
ftanding his having amufed himfelf with the quaintnefs of
his language, entertains the greateft veneration.

The quotation has already been placed on the back of
the infcription, as a more difufe motfo, but may be re-
peated here, as it cannot be too ftrongly imprefled.

‘« We may (fays Boyle) among other things, learn from
our experiment this leffTon; That we ought not to be fo
forward as many men otherwife of great parts are wont to
be, in prefcribing narrow limits to the power of Nature
and Art, and in condemning and deriding all thofe that
pretend to, or believe, uncommon things in Chymiftry, as
either cheats or credulous.”

EXPERIMENTS
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Made May the 6th, 1782. before the Rev. Mr. Anderfon;
Capt. Francis Grofe; Mr. Ruflell, and Enfign D. Grofe.
The Gentlemen mentioned in the Introduéion as the
moft proper witnefles of the procefs, then refident in

~ the town.

ALF an ounce of Mercury provided by Capt.
Grofe (bought at an apothecary’s of the town) was
placed in a {fmall heflian crucible, brought by Mr. Ruffell
on a flux compofed of Borax, (alfo brought by him) a
fmall piece of charcoal, taken out of a fcuttle (fortuiti-
oufly) by Mr. D. Grofe and examined by the reft of the
company, and a {mall piece of Nitre alfo taken out with-
out fele¢tion, by the Rev. Mr. Anderfon, from a quantity
in common ufe, in the Laboratory; thefe being pounded
together in a mortar which all the company had previoufly
infpected, were prefled down into the crucible with a
C2 {mall
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{mall peftle : on this flux the mercury was poured by Mr,
Anderfon, and upon it half a Grain, carefully weighed out
by Mr. Ruflell, of a certain powder, of a deep red colour,
furnithed by Dr. P. was put on it by Mr. Anderfon.

The crucible was then placed in a fire of a moderate red
heat by Dr. P. who from his greater facility in managing
the fire from long habit, was thought moft elegible
to conduct the experiment. He repeatedly called the at-
tention of the company to obferve the ftages of the procefs,
and to remark in every part of it that any voluntary decep-
tion on his part was impofiible.

In about a quarter of an hour, from the proje&ion of
the powder, and the placing the crucible in the fire, he
obferved to the Company, who on infpe&ion found his ob-
fervation true, that the mercury, though in a red hot cru-
cible, thewed no figns of evaporation, or even of boiling :
the fire was then gradually raifed, with attention on the
part of the comipany, and repeated calls for that attention
from Dr. P. that no undue addition might be made to
the matter in the crucible; in a ftrong glowing red, or
rather white-red; a fmall dip being taken on the point of @
clean Iron-Rod, and when cold; the feorie fo taken and
knocked off, were fhewn to the company and found replete
with {mall glebules of a whitith coloured metal, which
Dr. P. obferved to them could not be Mercury as being
evidently fixed in that ftrong heat: but as he reprefented
to them an intermediate fubftance between ¥ and a more
perfect metal.- '

-2y frall
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A {mall quantity of Borax (brought by Mr. R.) was
then inje€ted by him and the fire.raifed, but with; the
fame precautions on the part of Dr. P. to {fubje& every
thing to the minute infpection of the perfons prefent ; and
after continuing it in a ftrong red-white heat for about a
quarter of an hour, the crucible was carefully taken out,
gradially cooled: on breaking it, a globule of yellow
metal was found at bottom, and in the {fcoriz {maller ones,
which collected and placed in an accurate ballance by Mr.
Rufiell, were found to weigh fu/ly Ten Grains. This Metal
was in the prefence of the above mentioned Gentlemen
fealed up in a phial, imprefled with the Seal of Mr. Ander-
fon, to be fubmitted to future examination, though every
one prefent was: perfuaded that the metal was gold.

.The feal being broke the next morning, in the prefence
of the former company, and of Captain Auften, and the
metal hydroftatically examined, the weight of the larger
globule (the others being too minute for this mode of ex-
amination) was found to be in air g Grains and a Quarter,
and in diftilled water of temp. Fahren. 5o plus, it loft,
fomething more than § (but not quite an half) of a grain :
the difference was not appreciable, as no {maller weight
than the eighth of a grain was at*hand, but was judged by
all the company to be nearly intermediate ; 1. e. 2, :—at
half a grain the {p. gr. would be rather more than 18:1;
if only ¢ were loft in water the {p. gr. would exceed 24: 1.
the intermediate would be 21.; nearly; but as the lofs
feemed rather more than the intermediate, though appa-
rently and decided lefs than half a grain, the {pecific gra-

vity
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vity muft have been nearly as 20 : 1. and in this eftimate
all prefent acquiefced.

After this hydroftatical examination, the globule was
was flattened by percuffion into a thin plate, and examined
by Mr. Ruffell in the manner of artifts for commercial
purpofes ; on finifhing his {crutiny he declared it to be as
good gold as the grain gold of the refiners, and that he
would readily purchafe fuch gold as that which he had juft
examined at the higheft price demanded for the pureft gold.

The plate being then divided, one half was before the
company fealed up by Mr. A. to be fubmitted to a trial of
its purity, which Dr. P. propofed, requefting his friend,
Dr. Higgins, of Greek Street, to make; the remainder
being put into Aq. Regia of Nit. acid and Sal. Ammon.
afforded a folution fufliciently rich, before the company
feparated, to yield with fol. of Tin, a richly coloured
crimf{on precipitate.

Capt. G. was accidentally abfent when the precipitate
was made, but faw it next day. In about four hours the
portion of metal employed was completely diflolved, and -
the next morning before Capt..and Mr., D. Grofe, and
Mr. Rufiell (Mr. A. being prevented from coming.) The
folution being divided into three portions the following ex~
periments were made.

To the firft portion, diluted with water, was added a
quantity of Cauftic Vol. Alk. and the precipitate, which
was copious, being duly feparated and dried, about a grain

of
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of it, placed on a tin plate, was heated and found to ex-
plode fmartly ; this experiment was repeated three times.

To the fecond portion, diluted, was added a portion of
Sol. of Tin, in Aq. Reg. A beautiful crimfon coloured
precipitate was immediately formed in confiderable quan-
tity; which when dried, was mixed with a fufible fritt,
compofed of flint-powder, and the fluxes proper for the
Ruby Glafs of Caffius, in the proportion of 5 Grains of
of the precipitate to %ij of the frit, and in a vitrifying heat
afforded in about three hours a tranfparent glafs, which by
heating again, affumed an elegant crimfon colour : and the
remainder which continued in the fire alfo acquired a bright
red colour.

The third portion being mixed with vitriolic Ether, im-
parted to it the yellow colour given to this fluid by folu-
tions of Gold : and the Ether being evaporated in a fhal-
low veflel, a thin purplith pellicle adhered to the fide,
fpotted in feveral places with yellow.

Dr. Higgins foon after receiving the piece of Metal, fa-
voured the Author with an anfwer, in which he notified
that the packet came to him under the proper feal :—That
he was well fatisfied of the pursiy of the gold he received ;
and that he confidered the authors experiments as exclu-

fively fufficient to have afcertained the nature and purity of
the metal.

EXPE-
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EXPERIMENT IL

Made at Dr. Price’s, May 8th, 1782, before Sir Philip
Clarke, Dr. Spence, the Rev. Mr. Anderfon, Capt.
Grofe, Mr. Ruflel, and Enfign Grofe.

HALF an ounce of Mercury, procured from one Mr.
Cunningham an Apothecary of the town, was placed on a flux
compofed of an ounce of powdered Charcoal, two drachms
of Borax and one fcruple of Nitre, and on it when a little
warmed was projected one grain of a white powder, fur=

nithed by Dr. Price.

After the Crucible had acquired a red heat, the Com-
pany all faw the Mercury lying quiet at the bottom, with-
out boiling or fmoking in the leaft, and it continued in
this tranquil ftate after it had gained a full red heat. It
was continued in a fire gradually augmented to a white
heat, near three quarters of an hour, a {maller crucible

previoufly infpetied, béing inverted on it, to prevent coals | |

from falling in: and the crucible being then withdrawn
and cooled, many globules of white metal were found
diffufed through the whole mafs of fcoriz: of thefe glo-
bules were colleéted to the weight of ten grains, before the
company feparated, and configned to the care of Mr. Ruf=
fel, who took them away with him.

Part of the remaining globules being afterwards colle¢t-
ed,
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ed by pounding the crucible and wathing over the powder,
the whole melted together amounted to thirteen grains.

Dr. Price remarked on this procefs, that having taken
too great a quantity of Charcoal, the globules were there-
by difperfed over the whole mafs, and the powder having
been {prinkled againft the fides of the crucible had not pro-
duced its greateft effe¢t. And that fome of the Mercury
which had efcaped its ation muft have been volatilized by
the heat ; and this on infpection of the covering crucible
was found to be true. The Experiment was therefore the

next morning repeated in prefence of Mr. Anderfon, Capt.
and Enfign Grofe and Mr. Ruflel.

B Pt Bl MAE-N-T 111

T HE remaining half ounce of Mercury was employed ;
the charcoal and borax both taken without fele¢tion from
large quantities in the laboratory, were powdered by En-
fign Grofe, and the Mercury charged in the crucible as in
the former Expefiment.

Barely half a grain of the White powder, weighed out by
Mr. Rufiel, was projected on the Mercury, which by fome
accidental delay had begun to boil in the Crucible; but
on the application of the powder the ebullition ceafed,
although the crucible and contained Mercury was fubjected
to a much greater heat; and it continued without boiling,
even when of a red heat, The Crucible was gradually

D heated
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heated to a white heat, and when cooled and broke, there
was found in the bottom a well colleéted bead of fine
white metal, weighing four Grains.

EXPEREIEMENT IV,

O N the fame day, and the fame perfons being prefent

as at the preceeding experiment, the following was made
on Silver.

Mr. Ruflell weighed out fixty grains (one Drachm) of
Grain Silver, which he had purchafed of Mefs” Floyer
and C°, refiners in Love Lane, Wood Street, Cheapfide ;
this quantity was placed in a {mall Crucible on fome of
the flux made as above, before the Company, by Enfign
Grofe ; and on the Silver, when in fufion, was projected
a bare balf grain of the Red powder, ufed in Experiment
the firft. The crucible was then replaced in the fire, and
continued there for about a quarter of an hour ; a piece of
Borax, taken at a venture, out of a jar containing a large
quantity, was thrown on the metal by Enfign Grofe.

Dr. Price foon after, from the appearance of the flux
imagining the crucible to be cracked (by the cold and
moifture of the borax) took it out of the fire, and finding
that what he fufpected had happened, did not replace it ;
when cool it was broke, and the button of Metal was
found in the bottom, which when weighed, appeared not

o
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to have loft any of its original weight, fo that fortunately
only the flux had tranfuded. .

EXEPERIMENT Y.

T HAT no doubt might arife from the failure of the
Crucible in the laft Experiment, a fimilar one was made
in the prefence of the fame perfons, with the addition of
J. D. Garthwaite of Efq; who was alfo prefent
at the latter part of Experiment IV, '

Thirty Grains of the abovementioned Grain Silver was
by Mr. Ruffell weighed out, and put into a {mall Heflian
Crucible, on a flux of Charcoal and Borax made before the
Company, with the fame precautions as in Experiment I.
On the Silver when fufed, was projeted by Mr Anderfon
a bare balf grain of the Red powder, and about five minutes
after, fome Glafs of Borax (to avoid the moifture contain-
ed in crude Borax) was thrown in by one of the Company.
The Crucible after being kept in a red-white heat for
about fifteen minutes was taken out, and when cold broke:
at bottom of the fcoriz or rather flux, which in this Expe-
riment was neatly fufed, lay the button of metal which
was found nearly, if not exaétly, of its original weight.

It was then tried by Mr. Ruffell in the artifts manner;
as was alfo the piece of metal obtained in Experiment 1V.
He found both of them to contain gold ; the latter in lar-

D2 ger
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ger quantity, as might be exp&é’ted from the relative pro-
portion of the powder and Silver in the two Experiments.

Dr. Price alfo examined the metal on the touch-ftone,
(Bafaltes) and with Nitrous acid ; when all the company
faw the mark of Gold remaining, while a mark from a
plece of the very parcel of grain Silver from which the
portion ufed in thefe experiments had been taken, and
placed by the fide of the mark from the graduated or en=-
riched Silver, totally vanithed on wetting it with the Aqua
Fortis.

The mark from the enriched filver remained (of a yel-
low colour) after repeated affufions of weak and firong
Aqua Fortis. So.that the Company were entirely convin-
ced that Gold was now contained in the fufed Silver.

The Chemical reader will probably anticipate Dr. Price’s
obfervation ;—that of the known metallic {fubftances of a
Gold colour, Sulphurated Tin, could not without decom-
pofition, have fuftained the heat employed in thefe experi-
ments ; and that Copper, or Regulus of Nickel, would
have been diffolved by the Nitrous acid, equally with the
Silver. The remark is indeed f{carce neceflary ; for had it
been pofiible to have fecretly introduced into the Crucible
any of thefe metals, (and none of the Company would for
a moment tolerate the idea of fuch an attempt having
been made by the operator,) the identity of weight ob-
ferved was fufficient to prove that nothing but the crim-
fon powder had been added.

After
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After the pieces of metal had been thus feparately ex-
amined, they were melted together, and when cool it was
remarked that the {urface of the culot of metal was ele-
gantly radiated with alternate ftriz and furrows; an ap-
pearance not ufual in fufed Silver. Ten grains were
referved by Dr. P. for his own examination; and the other
8o grains were taken by Mr Rufiell, to be aflayed in the
refiners’ manner.

Dr. P. found the proportion of Gold to be ¢ of the
of the whole mafs.

Mr. Ruffell in the courfe of a few days caufed all the
abovementioned Gold, Silver, and mixture of Gold and
Silver, to be affayed in the artifts’ manner, for the refiners,
at the office of Mefs”® Pratt and Dean, Aflay-Mafters,
near Cheapfide.

They affayed each portion feparately, and reported the
Gold and Silver to be of the moft compleat purity : and
the enriched Silver to contain Gold in the proportion of
one eighth of the joint weight : and this report he alfo re-
peated before the Spectators of Experim. VII. on May 23.

1t was remarkable that both the refiner and Aflay-mafter

at fir/t affirmed the impoffibility of fuccefs in the procefs;
and prejudiced by received opinions, queftioned the purity
of the metals, though they owned they /oked much like
ordinary Gold. The aflay inftantly diffipated their doubts;
and they owned with aftonifhment, that the metals were
entirely
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entirely pure, and certified their purity in their official
report. ' -

EXPERIMENT ¥

Made May 15, 1782, before Sir Philip Norton Clarke,
the Rev. B. Anderfon, Capt. Grofe, Dr. Spence, En-
fign Grofe and Mr. Hallamby, and feveral times repeat-
ed before Mr. Anderfon, Dr. Spence and Enfign Grofe.

T W O ounces of Mercury were, by one of the com-
pany, taken out of a Ciftern in the Laboratory, containing
about two hundred weight of Quickfilver (for experiments
on the Gafles) and in a fmall Wedgewood’s-ware Mortar
rubbed with a drop or two of Vit. Ether : on this Mercu-
ry, which was very bright and remarkably fluid, barely a
grain of the white powder, was put, and afterwards,
rubbed up with it for about three minutes.

On pouring the $ out of the Mortar, it was obferved to
have become blackifh and to pour fluggithly ; after ftand-
ing ten minutes, on being poured out of the veffel in
which it had ftood, it was found confiderably lefs fluid
than before ; and in a quarter of an hour’s time fo increafed
in {piflitude as hardly to pour at all; but feemed full of
lumps. Being now ftrained through a cloth, a fubftance
like an amalgam, of a pretty folid confiftence, remained
behind ; the unfixed mercury being expelled from this

mafs, by placing it on charcoal and direéting the flame
of
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of a lamp on it with a blow-pipe, a bead of fine white
metal remained fixed in a {trong red heat; which by
every {ubfequent trial appeared to be filver: the weight of
the bead thus colle¢ted, weighed and examined before
the company feparated, was 18 Grains: but much remain-
ing in the ftrained Mercury, this was afterwards feparat-
ed and weighed 11 grains ; the whole obtained was there-

fore 29 grains, or an increafe in proportion to the powder
as 28 : 1.

Five drachms of Mercury taken out in the fame manner
as the above two ounces, were rubbed up with Vit. Ether,
and afterwards with barely a quarter of a grain of the Red
powder ; a mafs like an amalgam being obtained by ftraining
it after it had ftood about a quarter of an hour, and the
unfixed and untinged Mercury driven off before the blow-
pipe, as in the former Experiment, a bead of yellow metal
remained, weighing 4 grains; and after ftanding fome time
longer, Gr. 2 and  more were obtained, both which re-
fifted Aqua Fortis on the touch-ftone; and a fmall quan-
tity being diffolved in Aqua Regia, a purple precipitate
was produced from the Sol. by the Sol. of Tin and a
brownifh one by Sol. Ferri Vitriolati, Bergm. (Green Vitriol
or-Copperas;) in this Experiment therefore the increafe
of Gold, was to the powder employed, as 24: 1, exclu-
five of the weight of the powder.

The former part of this Experiment was repeated on
Saturday the 18th day of May, before the Rev. Mr.
Manning, the Rev. Mr. Fulham, the Rev. Mr. Ander-
fon, ‘the Rev. Mr. Robinfon and Dr. Spence.

Two
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Two ounces of Mercury, treated as before mentioned,
(after exhibiting phanomena fimilar to thofe above re-
lated) afforded a mafs, one half of which only (to avoid
the noxious Mercurial fumes of the whole) after having
the Mercury expelled from it by a white heat before the
blow-pipe, yielded upwards of twelve grains of a white
metal, that in every trial to which it was fubmitted, ap-
peared to be Silver.

The product therefore, including the Silver contained
in the ftrained Mercury would have been nearly as 28 : 1 ;
as in the former Experiment.

A {mall portion (about 3ij) of the above Mercury being
put into another veflel, and about the fixth of a grain of
the red powder put on it, the Mercury after being ground
up with it, and ftanding fome time, was ftrained as the for-
mer, and the {mall mafs fo obtained, placed before the
blow-pipe. It yielded fomething more than a grain of
Metal, which examined by Nit. acid on the Touchftone,
evidently contained Gold; as was apparent to the Company
before their leaving the Laboratory. It was intended to
have been fubmitted to other trials, but from its minute-
nefs and form, was accidentally loft.

EXPE-
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EXPERIMENT VIL

Made Saturday May 25th, 1782, in the prefence of The
Lords Onflow, King and Palmerftone, Sir Robert Barker,
Sir Philip N. Clarke, Bart’, The Rev. O. Manning,
B. Anderfon, G. Pollen, J. Robinfon, CI**; Dr. Spence,
W™ Mann God{chall, W™ Smith, W. Godfchall, Jun’,
Efq”“—Mefs* Gregory and Ruflell.

i) Mercury were taken from the Ciftern formerly men-
tioned, and in a fimilar manner, and rubbed up with a
few drops of Vit. Ether, in the fmall mortar, as in
Experiment VI.

A bare grain of the white powder was projected, and
afterwards rubbed up with it. The i, which before the
addition of the powder had been very bright and fluid,
was now perceived by the company to be dull and run hea-
vily : ‘it was poured out into a fmall glafs veffel, and after
ftanding for about 45 minutes, was put into a cloth to be
ftrained. It now poured fo fluggifhly that the latter por-
tions of it feemed in a ftate intermediate, between fluidity
and folidity, or to ufe a term lefs {cientific, but like many
other vulgar ones, very defcriptive, poured grouty.

Great part of the fuperfluous Mercury being ftrained off,

a mafs fimilar to an amalgam was left in the cloth: and
the remaining Mercury which could not be prefled out,
being driven off by fire from a portion (about a fourth) of
the whole mafs, a globule of white metal which had all
the appearance of Silver, remained, and was kept in a white
heat for about two minutes, before the blow pipe. This
globule weighed about ro grains, fo that the whole pro-
| E duét,
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du&, by means of one grain, would have been found, if
colletted, to be 4o grains: befides what was left in the
exprefled Mercury.

On the fame day and before the fame refpectable Com-
pany :—half an ounce of Mercury revivified from Cinna-
bar, brought by the Rev. Mr. Anderfon, was by him placed
in a fmall round Englith crucible, taken from among a
number of others in the Laboratory, by Lord Palmerftone,
~on a flux compofed of a fmall piece of Charcoal and a piece
of borax, both taken cafually by fome of the company
from large quantities, and pounded in a mortar previoufly
infpected by thofe prefent.

This flux being prefled down in the crucible with a fmall
peftle, alfo examined, the mercury was poured into the de-
preflion, by one of the fpectators, and on it balf a grain,
bare weight, of the Red powder, was put by Lord Pal-
merftone. The crucible being then covered with a lid
taken in the fame manner as the crucible from among ma-
ny others, and thewn round to the company, was placed
in the furnace, furrounded by lighted charcoal.

One or more of the Company, particularly the Lords
King and Palmerftone, were during the whole time of the
Experiment clofe to the furnace and operator; and as re-

quefted by him gave the clofeft attention to every part of
the procefs.

When the crucible had acquired a full red heat, the
cover was removed, and feveral of the Company faw the
Mercury in a tranquil ftate, neither evaporating nor boil-

ing: in which ftate it continued even when the Mercury it-
felf was compleatly ignited. The
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The cover being replaced, the fire was gradually raifed
to a white heat: the crucible being continued in this heat
for thirty minutes, was taken out, cooled, and broke.

A globule of Metal was found at bottom, neatly fufed,
and exactly fitting the concavity of the divided {coriz. This
globule fell out by the blow, among the fragments of the
crucible, and was taken up and fhewn round to the Com-
pany by Lord Palmerftone ; and in their prefence replaced
in the hollow of the vitrified Borax, to which it was ac-
curately adapted.

Many other globules were diffufed through the fcorie
attached to the fides of the crucible, fragments of which
were diftributed among the company at their requeft.

The bead which lay at the bottom, weighed about ten
grains, and was taken away, together with the Silver, by
Mr. Godfchall; and by him afterwards tranfmitted to Lord
Palmerftone, to be {ubmitted to proper examination.

Mr. Godfchall returned the Gold, with the Aflay- Mafter’s
report on it and on the Silver.

The Affay-Mafter, whom Mr. G. for greater certainty
on this occafion had the precaution to have recommended
by the Clerk of the Gold-{fmith’s company, reported both
the Gold and Silver to be perfectly pure.

Dr. Price, though well acquainted with the charaéters
employed by Affay-Mafters in making their reports | which
are peculiar to them) unwilling to rely entirely on his own
knowledge, and being defirous to offer collateral evidence
to the public, thewed the Gold and the Report to Mr. Lock,
an experienced Gold{mith and a Magiftrate of the City of

Oxford, without informing him of any of the above parti-
culars. M.
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| Mr. Lack (before two Gentlemcn of Magdalene-Tall

" whowere prcftnt) affirmed the metal t5 be by 2he Report Pure:

Gold ¢ which he added was confirmed by its appeatance : |
and that it confequently was fuperior to Gold of the Eng-
llﬂl ﬂ.:mdam’ Ty

Two Experiments, fimilar to: th rade on Saturday
May 2:cth, were repeated on a larger fcale, ‘before fome of>
thesdbove company on ithe Tuefday following;  with the .
fame attention ‘on their part, and more on that of the Dr,
to the regulation of the fire; which he obferved o ‘them,s
being now lefs engaged, and his attention. not-divided, he
could employ to preduce a much greater effect.

Twelve grains of the White. powder produced fmmr
thirty ounces of Mercury upwards of an ounce and a quar= -
ter, or fix hundrqd grains of Fixed white metal; or in
the proportion® of ¢ 50 : 1.—And two, grains of the Red
powder, produced frmx',l,l= one. ounce. of- Mercury, twa

drachms, or 120 graifis of fixed and tinged, metal, 1, .
fixty times its own weight. |

. Thefe laft portions of Gold and Silwr, as well as a part
ﬂf the produce of the former L‘xpanm&nt, have had the
honour of being fubmitted to the infpection of His May
jefty 5 who was pleafed to exprefs his royal approbation,

I |

.. This honour ‘may: be mentioned with the lefs. impro-
priety, as itis conferred by a chere:gn equally revered for
his patronage of Science and beloved for his amlable con=
~ defcenfion. -
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