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INTRODUCTION

The Sceptical Chymist deals with the experimental evidence, —‘)
and the reasoning based thereon, adduced by the ‘ hermetick
philosophers "—that is, the followers of the Aristotelian
doctrine—to prove that all “ mixt bodies ”’ are compounded
of four elements—earth, air, fire, and water; and with the
experiments and reasoning whereto the ¢ vulgar spagyrists
of more than two centuries ago—that is, those who analyse |
and synthesise material things—appealed for proof of their
assertion that the principles of things are three in number,
and are salt, sulphur, and mercury.

On the face of it, no great interest seems to belong now to
a discussion about the four elements and the three principles,
conducted at a time when physical science had not taken
definite form, when men’s ideas about the changes of material
things were vague and inchoate, when exact methods of
investigating these changes were unknown, when moral
qualities were attributed to inanimate objects, and the
examination of natural events was regarded as a part of
““ contemplative philosophy ’’ rather than a branch of experi-
mental inquiry. But, let the questions discussed by Boyle
in The Sceptical Chymist be stated in their most general form,
the importance and interest of them are seen to be great
and universal) It is impossible to look around without
noticing that most things are constantly changing. If spring
is changing into summer—as it is changing now—scarce a
moment passes unmarked by the coming of a deeper green;
the laburnum, whose depending flowers were yesterday tipped
with yellow, to-day delights the eye with a feast of colour;
the apple blossom is fading and the fruit is setting; the
meadows which a week ago were arrayed in the gorgeous
yellow robes of king cups are now showing a more sober
greenness; a morning visit to the garden reveals tenderly
coloured shoots that were not visible yesterday; the orange-
yellow of the gorse is duller than it was a week ago, and gives
place to the purer colour of the broom.
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/,Viii The Sceptical Chymist

One must ask many questions. How are these never-
ending changes effected? Can we, by seeking, discover a
limit to the changes of matter? Can we discover the order
and the method of the myriad metamorphoses that delight
us? How shall we attain to some definite knowledge of
nature’s transmutations? Shall we look inwards, and, con-
structing a universe of our own, project that on to external
nature; or shall we, as far as we can, put away all precon-
ceived opinions, and painfully investigate objective facts,
undeterred by the reproach that we are banishing poetry
from nature, that we are dethroning divine reason, and taking
crude empiricism to be our guide? These questions, and
questions like these, have been asked by men during many
milleniums. The Sceptical Chymist deals with such questions,
and gives us deep-going objections to the answers given to
them by the intellectualists of the seventeenth century, and
the outlines of answers framed by a great scientific investi-
gator of nature. Itis true that Boyle lived before the methods
of physical science had been classified and made incisive,.
before great conceptions, at once rigid and flexible, had been
gained by students of natural science; but itis also true that

\ Boyle was a man of genius. ] It is the special prerogative of

genius to go direct to the centre of things, to see what Clerk-
Maxwell when a boy used to call ““ the particular go” of a
thing, to seize the essential and let the unessentials pass.
Like every true genius, Boyle was in advance of his time.
The genius is not produced by the spirit of the age; it is the
spirit of the age which is produced by the genius. We may
greatly profit by the study of Boyle’s book.

The Honourable Robert Boyle was born at Lismore, in
Ireland, in 1627. He was the seventh son of Richard Boyle,
created Earl of Cork by James I. because of his civil and
military services in Ireland, who was known in his own time
as ‘“The Great Earl of Cork.” Robert Boyle began his
education at Eton, where he went when he was eight years
old; at the age of twelve he was sent to Geneva; he remained
there for several years, under the care of a learned French
gentleman. He visited Italy, spent a couple of years in
France, and returned to settle on his estates at Stalbridge,
in Dorsetshire, in 1644. After some years Boyle moved to
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Oxford, and, after some fourteen years’ residence there, to
London. Boyle spent his life in the experimental study of
various branches of natural science, meditating and writing
on theological subjects—he learned Greek and Hebrew that
he might read the Bible in the original languages—and the
active exercise of a large and generous benevolence. He was
one of the founders, and afterwards for a time President, of
the Royal Society. He died in 1691, and was buried in West-
minster Abbey. Boyle published many works on scientific
subjects, both in English and Latin. A collected edition of
his scientific writings appeared in 1744, and another edition
in 1772. The subjects which chiefly attracted Boyle’s atten-
tion, every one of which was greatly advanced and enriched )
by his experimental labours and sound reasoning, were these— |
the pressure of air, the distribution of pressure in water
and other liquids, the phenomena of fire and flame, colour, -
self-luminous substances, acids and alkalis, the qualities of
volatility and fixedness in bodies, and, more especially, all |
questions connected with the composition and the qualities |
of material things, and with the nature of those simpler
substances whereof ‘‘ mixt bodies ”’ are supposed to be com- |
pounded.

The Sceptical Chymist was written when Boyle was about
thirty-five years of age. Latin editions appeared at Geneva
in 1677, and Rotterdam in 1679. The English edition was
published at Oxford. The copy I have consulted has the
date 1680 on the tltle page, and on the back of the page
these words—

Maii 30. 1677. ImMpriMaTUR. HEN. CLERKE
Vice-Canc. Oxon

In the Publisher’s Advertisement to the Reader of Boyle’s
Experiments and Notes about the Producibleness of Chymical
Principles, published at Oxford in 1680, it is stated that the
first English edition of The Sceptical Chymist appeared in
1661. That date is confirmed by Boyle himself, in his Preface
to the aforesaid Experiments and Notes. In that Preface
Boyle says that an acquaintance of his had been told by a
traveller that he had seen nine several Latin impressions of

az



b'e The Sceptical Chymist

the book; ‘“since when,” Boyle adds, * another has been
brought me made at Geneva.”

The Sceptical Chymist embodies the reasoned conceptions
which Boyle had gained from the experimental investigation
of many physical phenomena, and used as guides in the further
prosecution of his inquiries. The book is more than an elegant
and suggestive discourse on chemico-physical matters; it is
an elucidation of the true method of scientific inquiry, and a
powerful vindication of that method against the vain conceits
of mere intellectualists—called by Boyle ‘‘ hermetick philo-
sophers ’—who would make paramount the authority of
what they are pleased to call the divine reason, of themselves
or of others like them. The Sceptical Chymist upholds the
claim of scientific method to be also the true method of
philosophy. Not only because of the universality and im-
portance of the particular scientific questions wherewith it
is concerned, but also because of the human interests that
vitalise every attempt to determine the nature of truth, and
the ways of gaining truths, The Sceptical Chymist is a real,
living book for intelligent men and women to-day.

That we may understand the position taken by Boyle in
dealing with the composition and qualities of material things,
and the nature of the changes which these things exhibit,
we must glance at the condition of chemistry and physics in
the middle of the seventeenth cent . At that time the
alchemical scheme of things. dommated most of those who

l/,/were inquiring into the transmutaﬁons oi.xﬁatenal sub-
| stances. That scheme was based on a conception
{)’ of the world; that is, a conception of the world as the scene
| of a drama, awful in its consequences but simple in its setting
\ and its unity, wherein man forms the central figure, which
can be understood by looking inwards at one’s thoughts and

J emotions, discovering in these a guide to the unity of external
{ nature—the conception assumes the unity and simplicity of
nature—and then forcing objective facts to take the form
that is required. by the intellectually constructed theory.
When a magical theory of nature prevails, the impressiors
which external events produce on the senses of observers are
corrected, not by careful reasoning and accurate experi-
mentation, but by inquiring whether they fit into the scheme
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of things which has already been elaborated and accepted as
the truth. Natural events become as clay in the hands of
the intellectual potter, for whom ‘‘ there is nothing good or
bad but thinking makes it so.”” The assurance that all is
simple, according to his conception of simplicity; the cer-
tainty that the manifoldness of nature forms a unity, accord-
ing to his notion of unity—these lead him who starts with
them, as they led the alchemists, to deal with objective facts
as to a great extent changeable at his pleasure, and so to the
negation of law and order in the universe, other than th
law he has himself constructed, and the order he has spun |
from his own brain. {
He who accepts and realises the magical view of nature
attributes to material objects, qualities, emotions, and moral
tendencies, which are regarded by the scientific student of
nature as meaningless when dissociated from human beings.
An alchemical writer of the seventh century said: “ Copper

is like a man; it has a soul and a body . . . the soul is the
most subtile part. . . . The body is the ponderable, material,
terrestrial thing, endowed with a shadow. . . . Itisnecessary

to deprive matter of its qualities in order to draw out its soul.”
In conformity with their determination to make nature simple,
the older alchemists taught that all material things are built
on the foundation of some or all of four elements. When they
gave the names earth, air, fire, water, to their four elements,
they did not mean these four things as they appear to the
senses, but the soul, or subtile, imponderable, ethereal sub-
stratum of the gross earth, air, fire, and water. It is not
possible to attach any definite, clear meanings to alchemical
writings about the four elements. Their indefiniteness was
their strength. When a man’s words mean anything, or
everything, or nothing, and neither he nor any hearer of them
knows exactly what they mean, they cover every possible
contingency, and are full of solace to himself and to many
others, because each hearer has his own particular way of
allowing the words to reverberate in his brain and stir his
emotions. As the plain man to-day is soothed and made
comfortable by the assurance that certain phrases to which
he attaches no definite meanings are really scientific, so
when Boyle lived the plain man rested happily in the belief
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that the four elements were the last word of science regarding
the structure of the materials of the world.

When the alchemist was not in his workshop, hewas quite sure
that he understood all the secrets of nature. With alight heart
he ‘“took upon him the mystery of things, as if he were God’s
spy.” When he went into his laboratory, he was confronted
by a thousand experimental difficulties, and found himself
almost at a standstill. Two courses were open to him. He
might give up his assured conviction that nature is simple,
and works as he determined she should work, and endeavour
to discover the real ways of nature’s doings; or he might
retain his intellectual conviction, but express it in terms
which would cover his experimental data when they had
been subjected to a not too difficult process of manipulation.
He found it very hard to conduct transmutations in his
laboratory; it was much easier to transmute his facts so as
to bring them into harmony with his theory. Most of the
‘“ hermetick philosophers ” and ‘‘spagyrists’’ of Boyle’s
time—we would call them physicists and chemists—took the
second of these courses. Boyle followed the first course, and
besought others to follow it likewise.

The loose thinking of the ‘‘hermetick philosophers”
produced vague experimentation. They assumed, without
proof, that fire is ““ a great opener of bodies; ”’ that is, they
supposed that the action of fire on a substance is to separate
or resolve it into simpler constituents. Hence, their com-
monest method of discovering the elements of a substance
was to heat it. The upholder of the Aristotelian doctrine in
The Sceptical Chymist thinks he has demonstrated the four
elements when he appeals to the burning of a piece of wood.
He says: ‘“If you will but consider a piece of green wood
burning in a chimney, you will readily discern in the dis-
banded parts of it the four elements. . . . The fire discovers
itself in the flame by its own light; the smoke by ascending
to the top of the chimney, and then readily vanishing into
air, like a river losing itself in the sea, sufficiently manifests
to what element it belongs and gladly returns. The water
in its own form boiling and hissing at the ends of the burning
wood betrays itself to more than one of our senses; and the
ashes by their weight, their fineness, and their dryness, put
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it past doubt that they belong to the element of earth.”
The man who gives this description of the resolution of wood
into the four elements makes an apology to his hearers for
‘“ building upon such an obvious and easy analysis; >’ but he
urges that ““it is very agreeable to the goodness of nature,
to disclose even in some of the most obvious experiments
that men make, a truth so important and so requisite to be
taken notice of by them.”

Boyle went to the root of the matter. He showed that
the assumption that fire always acts as an ‘‘ opener of bodies
was not in accordance with experimentally determined facts.
He asked what was meant by the simplification of material
substances. He demanded some workable criterion of simpli-
fication and complication. He refused to accept the untried,
superficial, uncriticised impressions of the senses. He said
that the conception expressed by the word element must be
made clearer; that before inquirers argued about the separa-
tion of a substance into its elements, they must attach definite,
and, above all, workable, meanings to their terms. I shall
indicate Boyle’s conception of element after giving a short
account of the three principles of the ‘‘ vulgar spagyrists.”

Nearly a hundred years before Boyle was born, an extra-
ordinary genius appeared in Europe, known as Paracelsus,
a name given to him by Trimethius, Abbot of Spannheim,
his father in alchemy. Paracelsus was born near Zurich
about the year 1493. He studied medicine at Basle, wandered
over Europe and the nearer East, lectured in the University
of Basle, from whence he was driven by the authorities
because of his turbulent spirit, and died about 1540 at
Salzburg, where he had found rest under the protection of
the Archbishop.

Paracelsus broke away from the teachers of authority.
He abused the medical men of his time for seeking their
knowledge from ancient books, and besought them and all
men to go to nature and learn wisdom there. He tried to
put his own doctrine into practice, to examine natural events
first, and to found his theories on the results of observation
and experiment. Paracelsus did his best. What he said of
those who endeavoured to follow the method of observation
and experiment was true of himself. ‘‘ They are not given



xiv The Sceptical Chymist

to idleness, nor go in a proud habit, or plush and velvet
garments, . . . but diligently follow their labours, sweating
whole days and nights by their furnaces. . . . They put their
fingers among coals, into clay and filth, not into gold rings.
They are sooty and black, like smiths and miners, and do not
pride themselves upon clean and beautiful faces.”

No wonder that the followers of the Aristotelian method
spoke of those who used experiments as their guide as ‘‘ sooty
cmpiricks.” But after a time Paracelsus found the task
too hard.

“ The lyfie so short; the craft so long to lerne;
Th’ assay so harde, so sharp the conquering.”

He had no accurate instruments, no definite hypothesis to
guide him, no tangible clue to the manifold and seemingly
contradictory results of his experiments. He fell into the

/" old error; he looked inwards for all knowledge. Leaving
the tremendous undertaking of trying to find what the uni-
verse really is, he set his intellect to the easy business of
creating his own world, and soothed but deadened his emotions
by looking on the world he had himself created and finding
it very good. Nevertheless, Paracelsus gave a great impetus
in the right direction to those who seek the truths of nature.
The alchemical writings of his successors abound in passages
like that wherein the author of The Only Way (1677) beseeches
his readers ‘‘to enlist under the standard of that method
which proceeds in strict obedience to the teaching of nature
. . . in short, the method which nature herself pursues in
the bowels of the earth.”

The alchemists who worked much in laboratories found
three substances of great use to them in their experiments—
salt, sulphur, and mercury. Gradually they came to look
on these as the simpler things by the admixture whereof
many more complex things are formed. But, saturated as
these men were with semi-magical ways of looking at nature,
they were forced to think of these three substances as owing
their efficacy in bg'ggmg about material changes to an inner,

/' hidden soul or eSsence in each. They began to distinguish

/ between ordinary, tangible salt, sulphur, and mercury, and

the efficacious essences of them. As they could not say what
&__. i “/J“ T
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they meant by the essence or soul of a thing, they continued
to use the ordinary terms, but to attach unutterable meanings
to the words—salt, sulphur, mercury. ( They seemed to think -
that the difficulty was overcome by calling salt, sulphur, and
mercury The Three Principles—jthere always has been  an
extraordinarily soothing power’ in large words spelt with
capital letters. And so the mark of the newer school, the
school of Paracelsus, as opposed to the older ‘‘hermetick
philosophers,” came to be that the former asserted that
mixed bodies are formed by the compounding of the three
Principles, while the latter remained true to the four Elements.

Boyle found the same fault with the Principles of the
“vulgar spagyrists ”’ as he found with the Elements of the
““ hermetick philosophers.”” ‘‘ Tell me what you mean by your
Principles and your Elements,” he cried; “ then I can discuss
them with you as working instruments for advancing know-
ledge.” In The Sceptical Chymist, Boyle pleads for lucidity
of expression, for the destruction of the tyranny of phrases,
for clearing the mind of vague theories which rest on no basis
of sound, tested, experimental results, “I have long ob-
served,” he says,  that those dialectical subtleties, that the
schoolmen too often employ about physiological ”’—we would ||
say physical—* mysteries, are wont much more to declare |,
the wit of him that uses them, than increase the knowledge
or remove the doubts of sober lovers of truth. And such
captious subtleties do indeed often puzzle and sometimes
silence men, but rarely satisfy them.” He accuses the Chy-|
mists of his day of ‘“ playing with names at pleasure.” He
says that they * write darkly, not because they think their
notions too precious to be explained, but because they fear
that if they were explained, men would discern that they are
far from being precious.” ‘‘They could scarce keep them-
selves from being confuted,” he exclaims, “ but by keeping
themselves from being clearly understood.” He will give
no thanks to him who *darkens what he should clear up,
and makes me add the trouble of guessing at the sense of
what he equivocally expresses, to that of examining the tru
of what he seems to deliver.”

The Sceptical Chymist is written in the form of a dialogue,
chiefly between Themistius, who upholds the doctrines of the
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‘“ hermetick philosophers,” and Carneades, who expresses
the opinions and urges the arguments of Boyle. Themistius
would fain base his arguments on the homogeneity and unity
of the whole Aristotelian teaching; he is anxious to show
that the existence of the four elements follows necessarily
from the doctrine of ‘‘ the kinds of simple motion belonging
to simple bodies.” He asserts that the upholders of the four
elements “ value reason so highly, and are furnished with
arguments enough drawn from thence, to be satisfied that
there must be four elements, though no man had ever yet
made any sensible trial to discover their number.” He is
very averse to descend to experimental evidence. It is
much more high and philosophical to discover things a priori
than a posteriori. And therefore the Peripateticks have not
been very solicitous to gather experiments to prove their
doctrines, contenting themselves with a few only, to satisfy
those that are not capable of a nobler conviction. And indeed
they employ experiments rather to illustrate than to demon-
strate their doctrines.”

Carneades (that is, Boyle) insists on dragging the philosopher
back to facts and reasoned hypotheses. He proclaims that
careful verification of facts must go before attempts to express
in general terms the features common to many facts. He
does not deny the usefulness of principles as means for bring-
ing into one point of view material changes which are really
similar; but he reiterates the assertion, based on experience,
that the similarities between certain natural events can be
grasped only by making many experiments, each of which
is suggested by the results of those which preceded it; that
to begin with grandiose phrases and make these take the
place of discreet, particular facts, is fatal to the progress of
genuine knowledge. Boyle knew that the high-sounding
phrases of the peripatetics and the spagyrists distorted their
vision, and made them see in nature only what they wanted
to see. In one of his essays Boyle said—

“I remember Mr. R., the justly famous maker of dioptical
glasses, for merriment telling one that came to look upon a
great tube of his of thirty foot long, that he saw through it
in a mill six miles off a great spider in the midst of her web;
the credulous man, though at first be said he discerned no
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such thing, at length confessed he saw it very plainly, and
wondered he had discovered her no sooner.”

A method which began at the wrong end could not produce
results of any lasting value. Boyle certainly did not think
much of the results of the chemical inquiries of his contem-
poraries. paes

‘“ Methinks the Chymists, in their searches after truth, are |
not- unlike the navigators of Solomon’s Tarshish fleet, who
brought home from their long and perilous voyages, not only
gold, and silver, and ivory, but apes and peacocks too: for
so the writings of several (for I say not all) of your hermetick
philosophers present us, together with diverse substantial
and noble experiments, theories, which either like peacock’s
feathers make a great show, but are neither solid nor useful,
or else like apes, if they have some appearance of being
rational, are blemished with some absurdity or other, that, }
when they are attentively considered, make them appear
ridiculous.”

Boyle did not merely find fault with what he considered
the false methods of inquiry into nature’s workings which
prevailed when he wrote; he did not merely lay down in
wide and loose statements what he considered to be the true
method; he took particular instances of definite statements,
discreet experiments, and stated clearly the meaning he
attached to these statements, and the method to be followed
in these experiments. Take, for instance, what he says about
Elements and Principles—

“I ... must not look upon any body as a true principle
or element, but as yet compounded, which is not perfectly
homogeneous, but is further resoluble into any number of
distinct substances, how small soever. ... I mean by
elements, as those Chymists that speak plainest do by their
principles, certain primitive and simple, or perfectly un-
mingled bodies; which not being made of any other bodies,
or of one another, are the ingredients of which all those
called perfectly mixt bodies are immediately compounded,
and into which they are ultimately resolved: now whether
there be any one such body to be constantly met with in all,
and each, of those that are said to be elemented bodies, is the
thing I now question.”
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This is very clear. The only thing wanting is an experi-
mental method of determining whether a given substance is,
or is not, an element, in Boyle’s meaning of the word element.

' As concerns the uses to be made in science of the notion of

-
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element or principle, Boyle said—

“The main thing that has recommended the chymical
principles to more discerning men, seems to be, that by the
help of a few simple ingredients . . . associated in differing
proportions, all mixt bodies may be compounded; and so
men may acquaint themselves with the natures of a multi-
tude of bodies, by first knowing the natures but of a few. . . .
It is now time to consider not of how many Elements it is
possible that nature may compound mixt bodies, but (at

least, as far as the ordinary experiments of Chymists will

inform us) of how many she doth make them up.”

This is the true scientific method of gaining knowledge
that is lasting and always widening. Hypotheses are sug-
gested by facts that have been rigorously verified, although
not exhaustively examined; and these hypotheses are used
as instruments for expressing the relations of the facts to each
other, and for indicating lines of inquiry which are likely to
lead to the discovery of other related facts. Hypotheses
that do not work in this way are dropped, and others are
tried. By their fruits they are judged. Finally, many hypo-
theses are included in a theory which expresses the essential
features of all the hypotheses, correlates all the facts, and
‘“ charms magic casements opening on the foam of perilous
seas,”” whereon he who shall boldly use the theory may voyage
to other ‘‘ faery lands ”’ that are not * forlorn.”

Boyle was always seeking what he called *‘the true and
fundamental causes’ of natural phenomena. He tells us
definitely what he understands by elements, and says that
“those Chymists that speak plainest” attach the same
meaning to both words, Element and Principle. Boyle
preferred the former word to the latter. He saw the dangers
that lurk in the use of the word Principle ; a word which
seems to imply, and was used to imply, the efficacious essence
of a thing, something different and apart from the group of
co-existent properties which affects the senses. Principle is a
term which, when used in the elucidation of the composition
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of material things, almost necessarily carries with it the
theory of the existence of a substratum common to many
substances, and remaining unchanged in the passage from
one correlated group of properties to another. A study of
Boyle’s writings shows that he was feeling his way towards
the scientific, the pragmatic conceptions that, in so far as
accurate knowledge goes, a material substance is a co-existent
group of properties, is one end of a chain which at its other
end we call sense-impressions, and that the notion of an
unchangeable substratum adds, and can add, nothing to our
knowledge of material things, but leads only to intellectual-
istic discussions which militate against the advance of scientific,
that is, accurate, imaginative knowledge.

The weak point in Boyle’s argument is his failure to find
an experimental means of determining whether a specified
substance is or is not an element. He had not shaken him-
self quite free from the trammels of the hermetic, or, to use
a more modern term, the intellectualistic method of examining
nature. Until delicate instruments for determining changes
of weight had been perfected, the way was not made clear
for the use of the purely pragmatic conception of Element.
When, about a hundred years after the appearance of The
Sceptical Chymist, Lavoisier gave to chemists the description
of an element as a substance which has not been separated
into simpler substances, and added to this the practical test
of simplification, chemistry advanced by leaps and bounds.
Lavoisier’s pragmatic descriptions of element and simplifica-
tion were these—a material substance is to be classed as
elementary when from a determinate weight of it are ob-
tained other-substances, the weight of each of which is less
than the weight of the original, and the sum of the weights
of which is equal to the weight of the original; and the
original weight of the first substance is formed by bringing
together, under proper conditions, the separate weights of
the other substances.

Boyle was seeking some property which remains unchanged
when others undergo modification, in order that he might
use that property as the mark of an element. In The Sceptical
Chymist he passes in review the properties used for this
purpose by his contemporaries, and rejects them all as un-

Introduction X1X
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satisfactory, unreal, transient, indefinite. ~He suggests tests
of elementariness, but is not satisfied with his own sugges-
tions. { He knew by experience the mirage-producing power
of phrases.; He rejects with contumely what he calls “ that
sanctuary of the ignorant, occult qualities;”’ and, therefore,
he did not fall into the deadening error of substituting a
mere word—principle, essence, efficacious power, or the like
—for the measurable property which he was seeking. Boyle
supposed that material things may, very probably, be com-
posed of many exceedingly minute particles. He called
‘“ the bulk and figure of the smallest parts of bodies ” the
‘“more catholic and fruitful accidents of the elementary
matter; ”’ and supposed that from these * may spring a great
variety of textures, upon whose account a multitude of com-
pound bodies may very much differ from one another.” He
often returns to the conception of minute particles in motion.
Sometimes he advances so near to modern scientific notions
as to suggest that matter and motion are the only essential,
‘ catholic ”’ postulates, and that from these alone a working
plan of the material universe may be constructed.

Lavoisier found the test of elementariness after which
Boyle was seeking; Dalton began the teaching of how to
measure the relative weights of the minute particles of bodies;
then matter and motion became indeed ‘‘the catholic and
fruitful accidents ’’ in the hands of those who coming after
Boyle followed the path he had opened.

Although the details of many, perhaps most, of Boyle’s
arguments against the four elements of the peripatetics, and
the three principles of the vulgar spagyrists, have not any
very great interest for modern physicists and chemists, never-
theless the acuteness of Boyle’s reasoning must impress every
intelligent reader, the soundness of his philosophy must come
home to scientific students of nature, the wide and generous
views he takes of natural phenomena and of the scope of
natural science must encourage all who seek clear and imagin-

“ative knowledge, and his constant striving after lucidity

both of thought and expression, his justness of phrasing,
and his humorous fairness to his opponents, must delight
every admirer of literary power. =4

The great importance of The Sceptical Chymist consists in
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rather overpoweringly complex; of proofs that it is wise to

doubt every short and easy road to natural truths; that it |

:
'Boyle’s reiteration of proofs that nature is #of simple, but

is vain and foolish to rest on suppositions because they are
said to ‘stand to reason,” to adopt them as foundations
unless they are based on valid arguments and well-tested
observations; that it is a mark of inferior intelligence and
cramped imagination to be dazzled by strange experiments
‘or high-sounding phraseology; that, above all, ‘ occult
 qualities ”’ are nothing but * the sanctuary of ignorance.
““What I have hitherto discoursed,” Boyle says at the
beginning of Part III. of his book, “ has, I presume, shown you,
that a considering man may very well question the truth of
those very suppositions which Chymists as well as Peripate-
ticks, without proving, take for granted; and upon which
depends the validity of the inferences they draw from their
]experiments. . . . It will now be seasonable for me to pro-

ceed to the consideration of the experiments themselves,
wherein they are wont so much to triumph and glory. And
‘these will the rather deserve a serious examination, because
‘those that alledge them are wont to do it with so much con-
fidence and ostentation, that they have hitherto imposed
lupon almost all persons, without excepting philosophers and
physicians themselves, who have read their books, or heard
them talk. For some learned men have been rather content
to believe what they so boldly affirm, than be at the trouble
‘and charge, to try whether or no it be true. . . . The gener-
‘ality even of learned men, seeing the Chymists (not con-
'tenting themselves with the schools to amuse the world with
-empty words) actually perform diverse strange things . . .
-are forward to think it but just as well as modest, that accord-
‘ing to the Logicians’ rule, the skilful ar#rsis should be credited
‘in their own art; especially when those things whose nature
‘they so confidently take upon them to teach others, are
‘not only productions of their own skill, but such as others
‘know not else what to make of.”

| M. M. PATTISON MUIR.
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INTRODUCTORY PREFACE TO THE
FOLLOWING TREATISE

To give the reader an account, why the following treatise
is suffered to passabroad so maimed and imperfect, I must
inform him that ’tis now long since, that to gratify an
ingenious gentleman, I set down some of the reasons that
kept me from fully acquiescing either in the peripatetical,
or in the chymical doctrine, of the material principles of
mixt bodies. This discourse some years after falling
into the hands of some learned men, had the good luck to
be so favourably received and advantagiously spoken of
by them, that having had more than ordinary invitations
given me to make it public, I thought fit to review it,
that I might retrench some things that seemed not so fit
to be shewn to every reader, and substitute some of those
other things that occurred to me of the trials and observa-
tions I had since made: What became of my papers, I
elsewhere mention in a Preface where I complain of it:
but since I writ that, I found many sheets that belonged
to the subjects I am now about to discourse of. Where-
fore seeing that I had then in my hands as much of the
first dialogue as was requisite to state the case, and serve
for an introduction as well to the conference betwixt
Carneades and Eleutherius, as to some other dialogues,
which for certain reasons are not herewith published, I
resolved to supply, as well as I could, the contents of a
paper belonging to the second of the following discourses,
which I could not possibly retrieve, though it were the chief
of them all. And having once more tried the opinion of
friends, but not the same, about this imperfect work, I
found it such, that I was content in compliance with their
desires, that not only it should be published, but that it
should be published as soon as conveniently might be.
I had indeed all along the dialogues spoken of myself as
A
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of a third person; for they containing discourses which
were among the first treatises that I ventured long ago
to write of matters philosophical, I had reason to desire,
with the painter, to latere pone tabulam, and hear what
men would say of them, before I owned myself to be their
author. But besides that now I find, ’tis not unknown to
many who it is that writ them, I am made to believe that
’tis not inexpedient they should be known to come from
a person altogether a stranger to chymical affairs. And
I made the less scruple to let them come abroad uncom-
pleated, partly because my affairs and pre-ingagements
to publish divers other treatises allowed me small hopes of
being able in a great while to complete those dialogues,
and partly because I am not unapt to think, that they may
come abroad seasonably enough, though not for the
author’s reputation, yet for other purposes. For I observe,
that of late chymistry begins, as indeed it deserves, to be
cultivated by learned men who before despised it; and
to be pretended to by many who never cultivated it, that
they may be thought not to be ignorant of it: whence it is
come to pass, that divers chymical notions about matters
philosophical are taken for granted and employed, and
so adopted by very eminent writers both naturalists
and physicians. Now this I fear may prove somewhat
prejudicial to the advancement of solid philosophy: for
though I am a great lover of chymical experiments, and
though I have nomean esteem of divers chymical remedies,
yet I distinguish these from their notions about the causes
of things and their manner of generation. And for ought
I can hitherto discern, there are a thousand phaenomena in
nature, besides a multitude of accidents relating to the
human body, which will scarcely be clearly and satis-
factorily made out by them that confine themselves to
deduce things from salt, sulphur, and mercury, and the
other notions peculiar to the chymists, without taking
much more notice than they are wont to do, of the motions
and figures, of the small parts of matter and the other
more catholic and fruitful affections of bodies. Where-
fore it will not perhaps be now unseasonable to let our
Carneades warne men, not to subscribe to the grand doctrine
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of the chymists touching their three hypostatical prin-
ciples, till they have a little examined it, and considered
how they can clear it from his objections, divers of
which ’tis like they may never have thought on; since
a chymist scarce would, and none but a chymist could
propose them. I hope also it will not be unaccept-
able to several ingenious persons, who are unwilling to
determine of any important controversie, without a
previous consideration of what may be said on both sides,
and yet have greater desires to understand chymical
matters than opportunities of learning them, to find here
together, besides several experiments of my own pur-
posely made to illustrate the doctrine of the elements,
divers others scarce to be met with, otherwise then
scattered among many chymical books: and to find
these associated experiments so delivered as that an
ordinary reader, if he be but acquainted with the usual
chymical termes, may easily enough understand them;
and even a wary one may safely rely on them. These
things I add, because a person anything versed in the
writings of chymists cannot but discern by their obscure,
ambiguous, and almost enigmatical way of expressing
what they pretend to teach, that they have no mind to be
understood at all, but by the sons of Art (as they call them),
nor to be understood even by these without difficulty and
hazardous trials. Insomuch that some of them scarce
ever speak so candidly, as when they make use of that
known chymical sentence: Ubi palam locuti fumus, 1bi
nihil diximus. And as the obscurity of what some writers
deliver makes it very difficult to be understood; so the
unfaithfulness of too many others makes it unfit to be
relied upon. For though unwillingly, yet I must for the
truth sake, and the reader’s, warne him not to be forward
to believe chymical experiments when they are set down
only bv way of prescriptions, and not of relations; that is,
unless he that delivers them mentions his doing it upon
his own particular knowledge, or upon the relation of
some credible person, avowing it upon his own experi-
ence. For I am troubled, I must complain, that even
eminent writers, both physitians and philosophers, whom
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I can easily name, if it be required, have of late suffered
themselves to be so far imposed upon, as to publish and
build upon chymical experiments, which questionless they
never tried; for if they had, they would, as well as I, have
found them not to be true. And indeed it were to be
wished, that now that those begin to quote chymical
experiments that are not themselves acquainted with
chymical operations, men would leave off that indefinite
way of vouching the chymists say this, or the chymists
affirm that, and would rather for each experiment they
alleged name the author or authors upon whose credit
they relate it; for, by this means they would secure
themselves from the suspicion of falsehood (to which
the other practice exposes them), and they would leave
the reader to judge of what is fit for him to believe of
what is delivered, whilst they employ not their own great
names to countenance doubtful relations; and they
will also do justice to the inventors or publishers of the
true experiments, as well as upon the obtruders of false
ones. Whereas by that general way of quoting the
chymists, the candid writer is defrauded of the particular
praise, and the impostor escapes the personal disgrace
that is due to him.

The remaining part of this Preface must be imployed
in saying something for Carneades, and something for
myself.

And first, Carneades hopes that he will be thought to
have disputed civilly and modestly enough for one that
was to play the antagonist and the sceptic. And if he
anywhere seem to slight his adversaries tenents and argu-
ments, he is willing to have it looked upon as what he was
induced to, not so much by his opinion of them, as the
examples of Themistius and Philoponus, and the custom
of such kind of disputes.

Next, in case that some of his arguments shall not be
thought of the most cogent sort that may be, he hopes it
will be considered that it ought not to be expected that
they should be so. For, his part being chiefly but to
propose doubts and scruples, he does enough, if he shews
that his adversaries arguments are not strongly concluding,
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though his own be not so neither. And if there should
appear any disagreement betwixt the things he delivers
in divers passages, he hopes it will be considered, that it
is not necessary that all the things a sceptic proposes
should be consonant; since it being his work to suggest
doubts against the opinion he questions, it is allowable
for him to propose two or more several hypotheses about
the same thing: and to say that it may be accounted for
this way, or that way, or the other way, though these
wayes be perhaps inconsistent among themselves. Because
it is enough for him, if either of the proposed hypotheses
be but as probable as that he calls in question. And if
he propose many that are each of them probable, he does
the more ratify his doubts, by making it appear the more
difficult to be sure, that that way which they all differ
from is the true. And our Carneades by holding the nega-
tive, has this advantage, that if among all the instances
he brings to invalidate the vulgar doctrine of those he
disputes with, any one be irrefragable, that alone is suffi-
cient to overthrow a doctrine which universally asserts
what he opposes. For, it cannot be true, that all bodies
whatsoever that are reckoned among the perfectly mixt
ones, are compounded of such a determinate number of
such or such ingredients, in case any one such body can be
produced that is not so compounded ; and he hopes too, that
accurateness will be the less expected from him, because
his undertaking obliges him to maintain such opinions in
chymistry, and that chiefly by chymical arguments, as
are contrary to the very principles of the chymists, from
whose writings it is not therefore like he should receive
any intentional assistance, except from some passages of
the bold and ingenious Helmont, with whom he yet dis-
agrees in many things (which reduce him to explicate
divers chymical phenomena, according to other notions):
and of whose ratiocinations, not only some seem very
extravagant, but even the rest are not wont to be as con-
siderable as his experiments. And though it be true
indeed, that some Aristotelians have occasionally written
against the chymical doctrine he oppugnes, yet since they
have done it according to their principles, and since our
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Carneades must as well oppose their hypothesis as that
of the spagyrist, he was fain to fight his adversaries with
his own weapons, those of the peripatetic being improper
if not hurtful for a person of his tenets; besides that
those Aristotelians (at least those he met with), that have
written against the chymists, seem to have had so little
experimental knowledge in chymical matters, that by
their frequent mistakes and unskilful way of oppugning,
they have too often exposed themselves to the derision of
their adversaries, for writing so confidently against what
they appeare so little to understand.

And lastly, Carneades hopes he shall do the ingenious
this piece of service, that by having thus drawn the
chymists’ doctrine out of their dark and smokie labora-
tories, and both brought it into the open light, and shewn

| the weakness of their proofs, that have hitherto been wont

to be brought for it, either judicious men shall henceforth
be allowed calmly and after due information to disbelieve
it, or those abler chymists, that are zealous for the reputa-
tion of it, will be obliged to speak plainer than hitherto
has been done, and maintain it by better experiments and
arguments than those Carneades hath examined: so that
he hopes the curious will one way or other derive either
satisfaction or instruction from his endeavours.| And as
he is ready to make good the profession he makes in the
close of his discourse, of being ready to be better informed,
so he expects either to be indeed informed, or to be let
alone. For though, if any truly knowing chymists shall
think fit in a civil and rational way to shew him any truth
touching the matter in dispute that he yet discernes not,
Carneades will not refuse either to admit, or to own a
conviction: yet if‘any impertinent person shall, either to
get himselfe a name, or for what other end soever, wilfully
or carelessly mistake the state of the controversie, or the
sense of his arguments, or shall rail instead of arguing, as
hath been done of late in print by divers chymists; or
lastly, shall write against them in a canting way, I mean
shall express himselfe in ambiguous or obscure termes, or
argue from experiments, not intelligibly enough delivered,
Carneades professes that he values his time so much, as
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not to think the answering such trifles worth the loss
of it.

And now having said thus much for Carneades, I hope
the reader will give me leave to say something for myself.

And first, if some morose readers shall find fault with
my having made the interlocutors upon occasion comple-
ment with one another, and that I have almost all along
written these dialogues in a style more fashionable than
that of mere scholars is wont to be, I hope I shall be
excused by them that shall consider, that to keep a due
decorum in the discourses it was fit that in a book written
by a gentleman, and wherein only gentlemen are intro-
duced as speakers, the language should be more smooth
and the expressions more civil than is usual in the more
scholastic way of writing. And indeed, I am not sorry
to have this opportunity of giving an example how to
manage even disputes with civility; whence perhaps
some readers will be assisted to discern a difference betwixt
bluntness of speech and strength of reason, and find that
a man may be a champion for truth without being an
enemy to civility; and may confute an opinion without
railing at them that hold it; to whom he that desires to
convince and not to provoke them, must make some
amends by his civility to their persons, for his severity to
their mistakes; and must say as little else as he can to
displease them, when he says that they are in an error.

But perhaps other readers will be less apt to find fault
with the civility of my disputants than the chymists will
be, upon the reading of some passages of the following
dialogue, to accuse Carneades of asperity. But if I have
made my sceptic sometimes speak slightingly of the
opinions he opposes, I hope it will not be found that I have
done any mcre than became the part he was to act of an
opponent: especially if what I have made him say be com-
pared with what the prince of the Romane orators himself
makes both great persons and friends say of one another’s
opinions, in his excellent dialogues, De Natura Deorum :
and 1 shall scarce be suspected of partiality in the case,
by them that take notice that there is full as much (if not
far more) liberty of slighting their adversaries tenets
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to be met with in the discourses of those with whom
Carneades disputes. Nor need I make the interlocutors
speak otherwise than freely in a dialogue, wherein it was
sufficiently intimated that I meant not to declare my own
opinion of the arguments proposed, much lesse of the
whole controversy itselfe, otherwise than as it may by an
attentive reader be guessed at by some passages of
Carneades (I say some passages, because I make not all
that he says, especially in the heat of disputation, mine),
partly in this discourse, and partly in some other ! dialogues
betwixt the same speakers (though they treat not im-
mediately of the elements) which have long lain by me,
and expect the entertainement that these present dis-
courses will meet with. And indeed they will much
mistake me, that shall conclude from what I now publish,
that I am at defiance with chymistry, or would make my
readers so. I hope the Specimina I have lately published
of an attempt to shew the usefulness of chymical experi-
ments to contemplative philosophers, will give those that
read them other thoughts of me, and I had a design (but
wanted opportunity) to publish with these papers an essay
I have lying by me, the greater part of which is apologetical
for one sort of chymists. And at least, as for those that
know me, I hope the pain I have taken in the fire will both
convince them that I am far from being an enemy to the
chymist’s art (though I am no friend to many that disgrace
it by professing it), and persuade them to believe me when
I declare that I distinguish betwixt those chymists that
are either cheats, or but laborants, and the true adepti;
by whome could I enjoy their conversation, I would both
willingly and thankfully be instructed; especially con-
cerning the nature and generation of metals: and possibly,
those that know how little I have remitted of my former
addictedness to make chymical experiments, will easily
believe that one of the chief designes of this sceptical dis-
course was, not so much to discredit chymistry, as to give

1 The Dialogues here meant are those about Heat, Fire, Flame,
etc. (seen by two secretaries of the Royal Society), that the author
somewhere complaines to have been missing with other things of
his presently after the hasty removal of his goods by night in the
great fire of London.
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an occasion and a kind of necessity to the more knowing
artists to lay aside a little of their over-great reservedness,
and either explicate or prove the chymical theory better
than ordinary chymists have done, or by enriching us
with some of their nobler secrets to evince that their art is
able to make amends even for the deficiencies of their
theory: and thus much I shall make bold to add, that
we shall much undervalue chymistry, if we imagine that
it cannot teach us things far more useful, not only to
physic but to philosophy, than those that are hitherto
know to vulgar chymists. And yet as for inferior spagy-
rists themselves, they have by their labours deserved so
well of the commonwealth of learning, that methinks ’tis
pity they should ever misse the truth which they have
so industriously sought. And though I be no admirer of
the theorical part of their art, yet my conjectures will
much deceive me, if the practxcal part be not hereafter
much more cultivated than hitherto it has been, and do
not both employ philosophy and philosophers, and hope to
make men such. Nor would I, that have been diverted
by other studies as well as affairs, be thought to pretend
being a profound spagyrist, by finding so many faults in
the doctrine wherein the generality of chymists scruples
not to acquiesce: for besides that ’tis most commonly far
easier to frame objections against any proposed hypothesis
than to propose an hypothe51s not lable to objections,
(besides this I say) ’tis no such great matter, if whereas
beginners in chymistry are commonly at once imbued
with the theory and operations of their profession, I who
had the good fortune to learn the operations from illiterate
persons, upon whose credit I was not tempted to take up
any opinion about them, should consider things with lesse
prejudice, and consequently with other eyes than the
generality of learners; and should be more disposed to
accommodate the phenomena that occurred to me to other
notions than to those of the spagirists. And having at
first entertained a suspicion that the vulgar principles were
lesse general and comprehensive, or lesse considerately
deduced from chymical operations, than was believed, it
was not uneasie for me both to take notice of divers pheno-
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mena, overlooked by prepossest persons, that seemed
not to suite so well with the hermetical doctrine; and to
devise some experiments likely to furnish me with objec-
tions against it, not known to many, that having practised
chymistry longer perchance than I have yet lived, may
have far more experience than I of particular processes.

To conclude, whether the notions I have proposed, and
the experiments I have communicated, be considerable,
or not, I willingly leave others to judge; and this only I
shall say for myself, that I have endeavoured to deliver
matters of fact so faithfully, that I may as well assist
the lesse skilful readers to examine the chymical hypo-
thesis, as provoke the spagirical philosophers to illustrate
it: which if they do, and that either the chymical opinion,
or the peripatetic, or any other theory of the elements
differing from that I am most inclined to, shall be intel-
ligibly explicated, and duly proved to me; what I have
hitherto discoursed will not hinder it from making a
proselyte of a person that loves fluctuation of judgment
little enough to be willing to be eased of it by anything
but error.



PHYSIOLOGICAL CONSIDERATIONS

TOUCHING THE EXPERIMENTS WONT TO BE
EMPLOYED TO EVINCE EITHER THE FOUR
PERIPATETICK ELEMENTS, OR THE THREE
CHYMICAL PRINCIPLES OF MIXT BODIES

PART OF THE FIRST DIALOGUE

1 PERCEIVE that divers of my friends have thought it very
strange to hear me speak so irresolvedly, as I have been
wont to do, concerning those things which some take to
be the elements, and others to be the principles of all

mixt bodies. But I blush not to acknowledge that I |

much less scruple to confess that I doubt when I do so,
than to profess that I know what I do not: and I should

have much stronger expectations than I dare yet entertain, |

to see philosophy solidly established, if men would more
carefully distinguish those things that they know from
those that they ignore or do but think, and then explicate
clearly the things they conceive they understand acknow-
ledge ingenuously what it is they ignore, and profess so
candidly their doubts, that the industry of intelligent
persons might be set on work to make further enquiries,
and the easiness of less discerning men might not be
imposed on. | But because a more particular accompt
will probably ‘be expected of my unsatisfiedness not only
with the peripatetic, but with the chymical doctrine of
the primitive ingredients of bodies: it may possibly serve
to satisfy others of the excusableness of my dissatisfaction
to peruse the ensuing relation of what passed a while since
at a meeting of persons of several opinions, in a place that
need not here be named; where the subject, whereof
we have been speaking, was amply and variously dis-
coursed of.
11
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It was on one of the fairest dayes of this summer that the
inquisitive Eleutherius came to invite me to make a visit
with him to his friend Carneades. I readily consented to
this motion, telling him that if he would but permit me to
go first and make an excuse at a place not far off, where I
had at that hour appointed to meet, but not about a
business either of moment, or that could not well admit
of a delay, I would presently wait on him, because of my
knowing Carneades to be so conversant with nature and
with furnaces, and so unconfined to vulgar opinions, that
he would probably by some ingenious paradox or other
give our mindes at least a pleasing exercise, and perhaps
enrich them with some solid instruction. Eleutherius
then first going with me to the place where my apology
was to be made, I accompanied him to the lodging of
Carneades, where when we were come, we were told by
the servants that he was retired with a couple of friends
(whose names they also told us) to one of the arbours in his
garden, to enjoy under its coole shades a delightful pro-
tection from the yet troublesome heat of the sun.

Eleutherius being perfectly acquainted with that garden
immediately led me to the arbour, and relying on the
intimate familiarity that had been long cherished betwixt
him and Carneades; in spite of my reluctancy to what
might look like an intrusion upon his privacy, drawing me
by the hand, he abruptly entered the arbour, where we
found Carneades, Philoponus, and Themistius, sitting
close about a little round table, on which, besides paper,
pen, and inke, there lay two or three open books ; Carneades
appeared not at all troubled at this surprise, but rising
from the table, received his friend with open looks and
armes, and welcoming me also with his wonted freedom
and civility, invited us to rest ourselves by him, which,
as soon as we had exchanged with his two friends (who
were ours also) the civilities accustomed on such occasions,
wedid. And he presently after we had seated ourselves,
shutting the books that lay open, and turning to us with
a smiling countenance, seemed ready to begin some such
unconcerning discourse as is wont to pass, or rather waste,
the time in promiscuous companies.
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But Eleutherius guessing at what he meant to do, pre-
vented him by telling him, I perceive, Carneades, by the
books that you have been now shutting, and much more
by the posture wherein I found persons so qualified to
discourse of serious matters, and so accustomed to do it,
that you three were, before our coming, engaged in some
philosophical conference, which I hope you will either
prosecute, and allow us to be partakers of, in recompense
of the freedome we have used in presummg to surprise you,
or else give us leave to repair the injury we should other-
wise do you, by leaving you to the freedom we have inter-
rupted, and punishing ourselves for our boldness by
depriving ourselves of the happiness of your company.
With these last words he and I rose up, as if we meant to
be gone: but Carneades suddenly laying hold on his arme,
and stopping him by it, smilingly told him, We are not so
forward to lose good company as you seem to imagine;
especially since you are pleased to desire to be present at
what we shall say about such a subject as that you found
us considering. For that, being the number of the
elements, principles, or material Jingredients of bodies,
is an enquiry whose truth is of that importance, and of that
difficulty, that it may as well deserve, as require, to be
searched into by such skilful indagators of nature as your-
selves. And therefore we sent to invite the bold and
acute Leucippus to lend us some light by his atomical
paradox, upon which we expected such pregnant hints,
that ’twas not without a great deal of trouble that we
had lately word brought us that he was not to be found;
and we had likewise begged the assistance of your presence
and thoughts, had not the messenger we employed to
Leucippus informed us that as he was going he saw you
both pass by towards another part of the town; and this
frustrated expectation of Leucippus his company, who
told me but last night that he would be ready to give me
a meeting where I pleased to-day, having very long sus-
pended our conference about the freshly mentioned sub-
ject, it was so newly begun when you came in, that we shall
scarce need to repeat anything to acquaint you with what
had passed betwixt us before your arrival, so that I cannot
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but look upon it as a fortunate accident that you should
come so seasonably, to be not hearers alone, but we hope
interlocutors at our conference. For we shall not only
allow of your presence at it, but desire your assistance in
it; which I add both for other reasons, and because
though these learned gentlemen (says he, turning to his
two friends) need not fear to discourse before any
auditory, provided it be intelligent enough to understand
them, yet for my part (continues he with a new smile)
I shall not dare to vent my unpremeditated thoughts
before two such critics, unless by promising to take your
turnes of speaking, you will allow me mine of quarrelling
with what has been said. He and his friends added
divers things to convince us that they were both desirous
that we shonld hear them, and resolved against our doing
so0, unless we allowed them sometimes to hear us. Eleu-
therius, after having a while fruitlessly endeavoured to
obtain leave to be silent, promised he would not be so
alwayes, provided that he were permitted according to
the freedom of his genius and principles to side with one
of them in the managing of one argument, and, if he saw
cause, with his antagonist, in the prosecution of another,
without being confined to stick to any one party or opinion,
which was after some debate accorded him. But, I con-
scious of my own disabilities, told them resolutely that I
was as much more willing, as more fit, to be a hearer than
a speaker among such knowing persons, and on so abstruse
a subject. And that therefore I beseeched them without
necessitating me to proclaim my weaknesses, to allow me
to lessen them by being a silent auditor of their discourses:
to suffer me to be at which I could present them no motive,
save that their instructions would make them in me a more
intelligent admirer. I added that I desired not to be idle
whilst they were imployed, but would if they pleased, by
writing down in shorthand what should be delivered, pre-
serve discourses that I knew would merit to be lasting.
At first Carneades and his two friends utterly rejected
this motion; and all that my resoluteness to make use
of my ears, not tongue, at their debates could do, was
to make them acquiesce in the proposition of Eleutherius,
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who thinking himself concerned, because he brought me
thither, to afford me some faint assistance, was content
that I should register their arguments, that I might be
the better able after the conclusion of their conference to
give them my sense upon the subject of it (the number
of elements or principles), which he promised I should do
at the end of the present debates, if time would permit,
or else at our next meeting. And this being by him under-
taken in my name, though without my consent, the com-
pany would by no means receive my protestation against
it, but casting, all at once, their eyes on Carneades, they
did by that and their unanimous silence, invite him to
begin; which (after a short pause, during which he turned
himself to Eleutherius and me) he did in this manner.
Notwithstanding the subtile reasonings I have met with
in the books of the peripatetics, and the pretty experiments
that have been shewed me in the laboratories of chymists,
I am of so diffident or dull a nature, as to think that if
neither of them can bring more cogent arguments to evince
the truth of their assertion than are wont to be brought,
a man may rationally enough retain some doubts concern-
ing the very number of those material ingredients of
mixt bodies, which some would have us call elements,
and others principles. Indeed when I considered that the
tenets concerning the elements are as considerable
amongst the doctrines of natural philosophy, as the
elements themselves are among the bodies of the universe,
I expected to find those opinions solidly established, upon
which so many others are superstructed. But when I
took the pains impartially to examine the bodies them-
selves that are said to result from the blended elements,
and to torture them into a confession of their constituent
principles, I was quickly induced to think that the number |
of the elements has been contended about by philo-
sophers with more earnestness than success. This un-
satisfiedness of mine has been much wondered at by
these two gentlemen (at which words he pointed at
Themistius and Philoponus), who though they differ
almost as much betwixt themselves about the question
we are to consider, as I do from either of them, yet they
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both agree very well in this, that there is a determinate
number of such ingredients as I was just now speaking
of, and that what that number is I say not, may be (for
what may not such as they persuade?), but is wont to be
clearly enough demonstrated both by reason and experi-
ence. This has occasioned our present conference. For
our discourse this afternoon, having fallen from one sub-
ject to another, and at length settled on this, they proffered
to demonstrate to me, each of them the truth of his opinion,
out of both the topics that I have freshly named. But
on the former (that of reason strictly so taken) we declined
insisting at the present, lest we should not have time
enough before supper to go through the reasons and
experiments too. The latter of which we unanimously
thought the most requisite to be seriously examined. I
must desire you then to take notice, gentlemen (continued
Carneades), that my present business doth not oblige
me so to declare my own opinion on the subject in question
as to assert or deny the truth either of the peripatetic or
the chymical doctrine concerning the number of the
elements, but only to shew you that neither of these
doctrines hath been satisfactorily proved by the argu-
ments commonly alledged on its behalfe. So that if I
really discern (as perhaps I think I do) that there may be
a more rational account than ordinary, given of one of
these opinions, I am left free to declare myself of it, not-
withstanding my present engagement, it being obvious to
all your observation, that a solid truth may be generally
maintained by no other than incompetent arguments.
And to this declaration I hope it will be needless to add,
_ that my task obliges me not to answer the arguments that
may be drawn either for Themistius’s or Philoponus’s
opinion from the topic of reason, as opposed to experi-
ments; since ’tis these only that I am to examine, and
not all these neither, but such of them alone as either of
them shall think fit to insist on, and as have hitherto been
wont to be brought either to prove that ’tis the four
peripatetic elements, or that ’tis the three chymical prin-
ciples that all compounded bodies consist of.- These
things (adds Carneades) I thought myself obliged to
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premise, partly lest you should do these gentlemen (point-
ing at Themistius and Philoponus, and smiling on them)
the injury of measuring their parts by the arguments they
are ready to propose, the lawes of our conference confining
them to make use of those that the vulgar of philo-
sophers (for even of them there is a vulgar) has drawn up
to their hands ; and partly that you should not condemn
me of presumption for disputing against persons over
whom I can hope for no advantage, that I must not derive
from the nature or rules of our controversy, wherein I
have but a negative to defend, and wherein too I am like
on several occasions to have the assistance of one of my
disagreeing adversaries against the other.

Philoponus and Themuistius soon returned this com-
pliment with civilities of the like nature, in which Eleu-
therius perceiving them engaged, to prevent the further
loss of that time of which they were not like to have very
much to spare, he minded them that their present busi-
ness was not to exchange compliments, but arguments:
and then addressing his speech to Carneades, I esteem it
no small happiness (says he) that I am come here so
luckily this evening. F¥or I have been long disquieted
with doubts concerning this very subject which you are
now ready to debate. And since a question of this im-
portance is to be now discussed by persons that maintain
such variety of opinions concerning it, and are both so
able to enquire after truth, and so ready to embrace
it by whomsoever and on what occasion soever it is

_presented them; I'cannot but promise myself that I
shall before we part, either lose my doubts or the hopes of
ever finding them resolved; Eleutherius paused not here;
but to prevent their answer, added almost in the same
breath; and I am not a little pleased to find that you are
resolved on this occasion to insist rather on experiments |
than syllogismes. For I, and no doubt you, have long
observed, that those dialectical subtleties, that the school-
men too often employ about physiological mysteries, are
wont much more to declare the wit of him that uses them,
than increase the knowledge of Temove the doubts of
sober lovers of truth. And such captious subtleties do

B
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indeed often puzzle and sometimes silence men, but rarely
satisfy them. Being like the tricks of jugglers, whereby
men doubt not but they are cheated, though oftentimes
they cannot declare by what flights they are imposed on.
And therefore I think you have done very wisely to make
it your business to consider the phaznomena relating to the
present question, which have been afforded by experi-
ments, especially since it might seem injurious to our
senses, by whose mediation we acquire so much of the
knowledge we have of things corporal, to have recourse
to far-fetched and abstracted ratiocinations, to know
| what are the sensible ingredients of those sensible things
that we daily see and handle, and are supposed to have
the liberty to untwist (if I may so speak) into the primi-
tive bodies they consist of. He annexed that he wished
therefore they would no longer delay his expected satis-
faction, if they had not, as he feared they had, forgotten
something preparatory to their debate; and that was to
lay down what should be all along understood by the
word principle or element. Carneades thanked him for his
admonition, but told him that they had not been unmind-
ful of so requisite a thing. But that being gentlemen
and very far from the litigious humour of loving to
wrangle about words, or terms, or notions as empty, they
had before his coming in readily agreed promiscuously
to use when they pleaded, elements and principles as terms
equivalent: and to understand both by the one and the
other, those primitive and simple bodies of which the
mixt ones are said to be composed, and into which they
are ultimately resolved. And upon the same account
(he added) we agreed to discourse of the opinions to be
debated, as we have found them maintained by the
generality of the assertors of the four elements of the one
party, and of those that receive the three principles on
the other, without tying ourselves to enquire scrupulously
what notion either Aristotle or Paracelsus, or this or that
interpreter or follower of either of those great persons,
framed of elements or principles; our design being to
examine, not what these or those writers thought or
taught, but what we find to be the obvious and most
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general opinion of those who are willing to be accounted
favourers of the peripatetic or chymical doctrine con-
cerning this subject.

I see not (says Eleutherius) why you might not im-
mediately begin to argue, if you were but agreed which of
your two friendly adversaries shall be first heard. And it
being quickly resolved on that Themistius should first
propose the proofs for his opinion, because it was the
antienter, and the more general, he made not the com-
pany expect long before he thus addressed himself to
Eleutherius, as to the person least interested in the
dispute.

If you have taken sufficient notice of the late confession
which was made by Carneades, and which (though his
civility dressed it up in complimental expressions) was
exacted of him by his justice, I suppose you will be easily
made sensible, that I engage in this controversie with
great and peculiar disadvantages, besides those which his
parts and my personal disabilities would bring to any
other cause to be maintained by me against him. For
he justly apprehending the force of truth, though speaking
by no better a tongue than mine, has made it the chief
condition of our duel, that I should lay aside the best
weapons I have, and those I can best handle; whereas if I
were allowed the freedom, in pleading for the four ele-
ments, to employ the arguments suggested to me by
reason to demonstrate them, I should almost as little
doubt of making you a proselyte to those unsevered
teachers, Truth and Aristotle, as I do of your candour and
your judgment. And I hope you will however consider,
that that great favourite and interpreter of nature,
Aristotle, who was (as his Organum witnesses) the greatest
master of logic that ever lived, disclaimed the course
taken by other petty philosophers (antient and modern),
who not attending the coherence and consequences of
their opinions, are more solicitous to make each parti-
cular opinion plausible independently upon the rest, than
to frame them all so, as not only to be consistent together,
but to support each other. For that great man in his
vast and comprehensive intellect, so framed each of his
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notions, that being curiously adapted into one systeme,
they need not each of them any other defence than that
which their mutual coherence gives them: as ’tis in an
arch, where each single stone, which if severed from the
rest would be perhaps defenceless, is sufficiently secured
by the solidity and entireness of the whole fabric of which
itisa part. How justly this may be applied to the present
case, I could easily shew you, if I were permitted to declare
to you, how harmonious Aristotle’s doctrine of the elements
is with his other principles of philosophy; and how
tationally he has deduced their number from that of the
combinations of the four first qualities from the kinds of
simple motion belonging to simple bodies, and from I
know not how many other principles and phznomena of
nature, which so conspire with his doctrine of the elements,
that they mutually strengthen and support each other.
But since ’tis forbidden me to insist on reflections of
this kind, I must proceed to tell you, that though the
assertors of the four elements value reason so highly,
and are furnished with arguments enough drawn from
thence, to be satisfied that there must be four elements,
though no man had ever yet made any sensible trial
to discover their number, yet they are not destitute of
experience to satisfie others that are wont to be more
swayed by their senses than their reason. And I shall
proceed to consider the testimony of experience, when I
shall have first advertised you, that if men were as per-
fectly rational as ’tis to be wished they were, this sensible
way of probation would be as needless as ’tis wont to be
imperfect.] For it is much more high and philosophical
to discover things a priore than a posieriore. And there-
fore the peripatetics have not been very solicitous to
gather experiments to prove their doctrines, contenting
themselves with a few only, to satisfy those that are not
capable of a nobler conviction. And indeed they employ
experiments rather to illustrate than to demonstrate
their doctrines, as astronomers use sphzres of pasteboard,
to descend to the capacities of such as must be taught by
their senses, for want of being arrived to a clear appre-
hension of purely mathematical notions and truths. I
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speak thus, Eleutherius (adds Themistius), only to do right
to reason, and not out of diffidence of the experimental
proof I am to alledge. For though I shall name but one,
yet it is such a one as will make all other appear as need-
less as itself will be found satisfactory. For if you but
consider a piece of green wood burning in a chimney, you
will readily discern in the disbanded parts of it the four
elements, of which we teach it and other mixt bodies to be
composed. The fire discovers itself in the flame by its own
light; the smoake by ascending to the top of the chimney,
and there readily vanishing into air, like a river losing
itself in the sea, sufficiently manifests to what element it
belongs and gladly returnes. The water in its own form
boiling and hissing at the ends of the burning wood
betrays itself to more than one of our senses; and the
ashes by their weight, their firiness, and their dryness,
put it past doubt that they belong to the element of
earth. If I spoke (continues Themistius) to less knowing
persons, I would perhaps make some excuse for building
upon such an obvious and easie analysis, but ’twould be, I
fear, injurious, not to think such an apology needless to
you, who are too judicious either to think it necessary that
experiments to prove obvious truths should be far-fetched,
or to wonder that among so many mixt bodies that are
compounded of the four elements, some of them should
upon a slight analysis manifestly exhibite the ingredients
they consist of. Especially since it is very agreeable to the
goodness of nature to disclose, even in some of the most
obvious experiments that men make, a truth so im-
portant and so requisite to be taken notice of by them.
Besides that our analysis by how much the more obvious
we make it, by so much the more suitable it will be to the
nature of that doctrine which ’tis alledged to prove, which
being as clear and intelligible to the understanding as
obvious to the sense, 'tis no marvel the learned part of
mankind should so long and so generally imbrace it. For
this doctrine is very different from the whimseys of
chymists and other modern innovators, of whose hypo-
theses we may observe, as naturalists do of less perfect
animals, that as they are hastily formed, so they are
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commonly short-lived. For so these, as they are often
framed in one week, are perhaps thought fit to be laughed
at the next; and being built perchance but upon two or
three experiments are destroyed by a third or fourth,
whereas the doctrine of the four elements was framed by
Aristotle after he had leasurely considered those theories
of former philosophers which are now with great
applause revived as discovered by these latter ages; and
had so judiciously detected and supplied the errors and
defects of former hypotheses concerning the elements,
that his doctrine of them has been ever since deservedly
embraced by the lettered part of mankind: all the philo-
sophers that preceded him having in their several ages
contributed to the compleatness of this doctrine, as those
of succeeding times have acquiesced in it. Nor has an
hypothesis, so deliberately and maturely established, been
called in question till in the last century Paracelsus and
some few other sooty empirics, rather than (as they are
fain to call themselves) philosophers, having their eyes
darkened, and their braines troubled with the smoak of
their own furnaces, began to rail at the peripatetic
doctrine, which they were too illiterate to understand,
and to tell the credulous world, that they could see but
three ingredients in mixt bodies; which to gain them-
selves the repute of inventors, they endeavoured to dis-
guise by calling them, instead of earth, and fire, and
vapour, salt, sulphur, and mercury; to which they gave
the canting title of hypostatical principles. But when they
came to describe them, they shewed how little they under-
stood what they meant by them, by disagreeing as much
from one another, as from the truth they agreed in oppos-
ing: for they deliver their hypotheses as darkly as their
processes; and ’tis almost as impossible for any sober man
to find their meaning, as ’tis for them to find their elixir.
And indeed nothing has spread their philosophy, but their
great brags and undertakings; notwithstanding all which
(says Themistius smiling), I scarce know anything they
have performed worth wondering at, save that they have
been able to draw Philoponus to their party, and to engage
him to the defence of an unintelligible hypothesis, who
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knowes so well as he does, that principles ought to be like v
diamonds, as well very clear as perfectly solid.

Themistius having after these last words declared by
his silence that he had finished his discourse, Carneades
addressing himself, as his adversary had done, to Eleu-
therius, returned this answer to it. I hoped for a demon-
stration, but I perceive Themistius hopes to put me off
with an harangue, wherein he cannot have given me a
greater opinion of his parts, than he has given me distrust
for his hypothesis, since for it even a man of such learning
can bring no better arguments. The rhetorical part of his
discourse, though it make not the least part of it, I shall
say nothing to, designing to examine only the argumenta-
tive part, and leaving it to Philoponus to answer those
passages wherein either Paracelsus or chymists are con-
cerned: I shall observe to you, that in what he has said
besides, he makes it his business to do these two things.
The one to propose and make out an experiment to
demonstrate the common opinion about the four elements;
and the other, to insinuate divers things which he thinks
may repair the weakness of his argument, from experience,
and upon other accounts bring some credit to the other-
wise defenceless doctrine he maintains.

To begin then with his experiment of the burning wood,
it seems to me to be obnoxious to not a few considerable
exceptions.

And first, if T would now deal rigidly with my adver-
sary, I might here make a great question of the very way of
probation which he and others employ, without the least
scruple, to evince that the bodies commonly called mixt
are made up of earth, air, water, and fire, which they are
pleased also to call elements; namely that upon the sup-
posed analysis made by the fire, of the former sort of
concretes, there are wont to emerge bodies resembling
those which they take for the elements. For not to
anticipate here what I foresee I shall have occasion to
insist on, when I come to discourse with Philoponus con-
cerning the right that fire has to pass for the proper and
universal instrument of analysing mixt bodies, not to
anticipate that, I say, if I were disposed to wrangle, I



24 The Sceptical Chymist

might alledge, that by Themistius his experiment it would
appear rather that those he calls elements are made of
those he calls mixt bodies, than mixt bodies of the
elements. For in Themistius’s analysed wood, and in
other bodies dissipated and altered by the fire, it appears,
and he confesses, that which he takes for elementary fire
and water are made out of the concrete; but it appears
not that the concrete was made up of fire and water.
Nor has either he, or any man, for ought I know, of his
persuasion, yet proved that nothing can be obtained from
a body by the fire that was not pre-existent in it.

At this unexpected objection, not only Themistius, but
the rest of the company appeared not a little surprised;
but after a while Philoponus conceiving his opinion, as
well as that of Aristotle, concerned in that objection, You
cannot sure (says he to Carneades) propose this difficulty,
not to call it cavil, otherwise than as an exercise of wit,
and not as laying any weight upon it. For how can that
be separated from a thing that was not existent in it?
When, for instance, a refiner mingles gold and lead, and
exposing this mixture upon a cuppel to the violence of
the fire, thereby separates it into pure and refulgent gold
and lead (which driven off together with the dross of the
gold is thence called lythargyrium auri), can any man
doubt that sees these two so differing substances separated
from the mass, that they were existent in it before it was
committed to the fire?

I should (replies Carneades) allow your argument to
prove something, if, as men see the refiners commonly take
beforehand both lead and gold to make the mass you
speak of, so we did see nature pull down a parcel of the
element of fire, that is fancied to be placed I know not
how many thousand leagues off, contiguous to the orb of
the moon, and to blend it with a quantity of each of the
three other elements, to compose every mixt body, upon
whose resolution the fire presents us with fire, and earth,
and the rest. And let me add, Philoponus, that to make
your reasoning cogent, it must be first proved, that the
fire does only take the elementary ingredients asunder,
without otherwise altering them. For else ’tis obvious,
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that bodies may afford substances which were not pre-
existent in them; as flesh too long kept produces maggots,
and old cheese mites, which I suppose you will not affirm
to be ingredients of those bodies. Now that fire does not
alwayes barely separate the elementary parts, but some-
times at least alter also the ingredients of bodies, if I did
not. expect ere long a better occasion to prove it, I might
make probable out of your very instance, wherein there
is nothing elementary separated by the great violence of
the refiner’s fire: the gold and lead which are the two
ingredients separated upon the analysis being con-
fessedly yet perfectly mixt bodies, and the litharge
being lead indeed, but such lead as is differing in consist-
ence and other qualities from what it was before. To
which T must add that I have sometimes seen, and so
questionless have you much oftener, some parcels of
glasse adhering to the test or cuppel, and this glass, though
emergent as well as the gold or litharge upon your analysis,
you will not I hope allow to have been a third ingredient of
the mass out of which the fire produced it.

Both Philoponus and Themistius were about to reply,
when Eleutherius apprehending that the prosecution of
this dispute would take up time which might be better
employed, thought fit to prevent them by saying to
Carneades: You made at least half a promise, when you
first proposed this objection, that you would not (now at
least) insist on it, nor indeed does it seem to be of absolute
necessity to your cause that you should. For though
you should grant that there are elements, it would not
follow that there must be precisely four. And therefore
I hope you will proceed to acquaint us with your other
and more considerable objections against Themistius’s
opinion, especially since there is so great a disproportion in
bulke betwixt the earth, water, and air, on the one part,
and those little parcels of resembling substances that
the fire separates from concretes on the other part, that I
can scarce think that you are serious, when to lose no
advantage against your adversary, you seem to deny it
to be rationa! to conclude these great simple bodies to
be the elements, and not the products of compounded ones.
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What you alledge (replies Carneades) of the vastness of
the earth and water, has long since made me willing to
allow them to be the greatest and chief masses of matter
to be met with here below: but I think I could shew
you, if you would give me leave, that this will prove only
that the elements, as you call them, are the chief bodies
that make up the neighbouring part of the world, but not

v~ that they are such ingredients as every mixt body must
consist of. But since you challenge me of something of a
promise, though it be not an entire one, vet I shall willingly
performe it. And indeed I intended not, when I first
mentioned this objection, to insist on it at present against
Themistius (as I plainly intimated in my way of propos-
ing it), being only desirous to let you see, that though I
discerned my advantages, yet I was willing to forego
some of them rather than appear a rigid adversary of a
cause so weak, that it may with safety be favourably
dealt with. But I must here profess, and desire you to
take notice of it, that though I pass on to another argu-
ment, it is not because I think this first invalid. For you
will find in the progress of our dispute, that I had some
reason to question the very way of probation imployed
both by peripatetics and chymists, to evince the being
and number of the elements. For that there are such,
and that they are wont to be separated by the analysis
made by fire, is indeed taken for granted by both parties,

v but has not (for ought I know) been so much as plausibly
attempted to be proved by either. Hoping then that
when we come to that part of our debate, wherein con-
siderations relating to this matter are to be *reated of,
you will remember what I have now said, and that I do
rather for a while suppose than absolutely grant the
truth of what I have questioned, I will proceed to another
objection.

And hereupon Eleutherius having promised him not to
be unmindful, when time should serve, of what he had
declared.

I consider then (says Carneades), in the next place, that
there are divers bodies out of which Themistius will not
prove in haste that there can be so many elements as four
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extracted by the fire. And I should perchance trouble
him if I should ask him what peripatetic can shew us (I
say not, all the four elements, for that would be too rigid
a question, but) any one of them extracted out of gold by
any degree of fire whatsoever. Nor is gold the only
bodie in nature that would puzzle an Aristotelian, (that is
no more) to analyse by the fire into elementary bodies,
since, for ought I have yet observed, both silver and cal-
cined Venetian talc, and some other concretes, not neces-
sary here to be named, are so fixed, that to reduce any of
them into four heterogeneous substances has hitherto
proved a task much too hard, not only for the disciples
of Aristotle, but those of Vulcan, at least, whilst the
latter have empioyed only fire to make the analysis.

The next argument (continues Carneades) that I shall
urge against Themistius’s opinion shall be this, That as
there are divers bodies whose analysis by fire cannot reduce
them into so many heterogeneous substances or ingredients
as four, so there are others which may be reduced into
more, as the blood (and divers other parts) of men and
other animals, which yield when analysed five distinct sub-
stances, phlegme, spirit, oile, salt, and earth, as experience
has shewn us in distilling man’s blood, harts-horns, and
divers other bodies that belonging to the animal-kingdom
abound with not uneasily sequestrable salt.






THE SCEPTICAL CHYMIST

THE FIRST PART

I aM (says Carneades) so unwilling to deny Eleutherius
anything, that though before the rest of the company I
am resolved to make good the part I have undertaken of
a sceptic, yet I shall readily, since you will have it so,
lay aside for a while the person of an adversary to the
peripatetics and chymists; and before I acquaint you
with my objections against their opinions, acknowledge
to you what may be (whether truly or not) tolerably
enough added, in favour of a certain number of principles
of mixt bodies, to that grand and known argument
from the analysis of compound bodies, which I may pos-
sibly hereafter be able to confute.

And that you may the more easily examine and the
better judge of what I have to say, I shall cast it into a
pretty number of distinct propositions, to which I shall
not premise anything; because I take it for granted, that
you need not be advertised that much of what I am to
deliver, whether for or against a determinate number of
ingredients of mixt bodies, may be indifferently applied
to the four peripatetic elements, and the three chymical
principles, though divers of my objections will more
peculiarly belong to these last named, because the
chymical hypothesis seeming to be much more coun-
tenanced by experience than the other, it will be expedient
to insist chiefly upon the disproving of that; especially
since most of the arguments that are imployed against it,
may, by a little variation, be made to conclude, at least
as strongly, against the less plausible, Aristotelian doctrine.

29



30 The Sceptical Chymist

To proceed then to my propositions I shall begin with
this, that—

ProPos1TION I.—1t seems not absurd to conceive that at the
first production of mixt bodies, the universal matter

o whereof they among other paris of the universe con-
sisted, was actually divided into little particles of
several sizes and shapes variously moved.

This (says Carneades) I suppose you will easily enough
allow. For besides that which happens in the generation,
corruption, nutrition, and wasting of bodies, that which
we discover partly by our microscopes of the extream
littleness of even the scarce sensible parts of concretes,
and partly by the chymical resolutions of mixt bodies,
and by divers otheroperations of spagirical fires upon them,
seems sufficiently to manifest their consisting of parts very
minute and of differing figures. And that there does also
intervene a various local motion of such small bod:es, will
scarce be denied; whether we chuse to grant the origine
or concretions assigned by E&'cu,r\uﬁg, or that related by
Moses. | For the first, as you well know, supposes not
only all mixt bodies, but all others, to be produced by the
various and casual occursions of atomes, moving them-
selves to and fro by an internal principle in the immense
or rather infinite vacuum. And as for the inspired
historian, he, informing us that the great and wise Author
of things did not immediately create plants, beasts, birds,
etc., but produced them out of those portions of the pre-
existent, though created, matter, that he calls water and
earth, allows us to conceive that the constituent particles
whereof these new concretes were to consist, were variously
moved in order to their being connected into the bodies
they were, by their various coalitions and textures, to
compose.;

But (continues Carneades) presuming that the first
proposition needs not be longer insisted on, I will pass
on to the second, and tell you that—

ProrosiTioN II.—Neither is it possible that of these minute
particles divers of the smallest and neighbouring ones
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were here and there associated into minute masses or
clusters, and did by their coalitions constitute greal
store of such litlle primary concretions or masses as
were not easily dissipable inio such particles as
composed them.

To what may be deduced, in favour of this assertion
from the nature of the thing itself, I will add something
out of experience, which though I have not known it used
to such a purpose, seems to me more fairly to make out
that there may be elementary bodies, than the more
questionable experiments of peripatetics and chymists
prove that there are such. I consider then that gold will
mix and be colliquated not only with silver, copper, tin
and lead, but with antimony, regulus martis and many
other minerals, with which it will compose bodies very
differing both from gold, and the other ingredients of the
resulting concretes. And the same gold will also by
common agua regis, and (I speak it knowingly) by divers
other menstruums, be reduced into a seeming liquor, in-
somuch that the corpuscles of gold will, with those of
the menstruum, pass through cap-paper, and with them
also coagulate into a crystalline salt. And I have
further tried, that with a small quantity of a certain saline
substance I prepared, I can easily enough sublime gold into
the form of red crystals of a considerable length; and
many other wayes may gold be disguised, and help to con-
stitute bodies of very differing natures both from it and
from one another, and nevertheless be afterward reduced
to the self-same numerical, yellow, fixt, ponderous, and
malleable gold it was before its commixture. Nor is it
only the fixedst of metals, but the most fugitive, that I
may employ in favour of our proposition: for quicksilver
will with divers metals compose an amalgam, with divers
menstruums it seems to be turned into a liquor, with
agua fortis it will be brought into either a red or white
powder or precipitate, with oil of vitriol into a pale
yellow one, with sulphur it will compose a blood-red and
volatile cinaber, with some saline bodies it will ascend in
form of a salt which will be dissoluble in water; with



32 The Sceptical Chymist

regulus of antimony and silver I have seen it sublimed into
a kinde of crystals, with another mixture I reduced it into
a malleable body, into a hard and brittle substance by
another: ‘and some there are who affirm, that by proper
additaments they can reduce quicksilver into oil, nay into
glass, to mention no more. And yet out of all these
exotic compounds, we may recover the very same running
mercury that was the main ingredient of them, and was
so disguised in them. Now the reason (proceeds Car-
neades) that I have represented these things concern-
ing gold and quicksilver, is, that it may not appear
absurd to conceive, that such little primary masses or
clusters as our proposition mentions, may remain undis-
sipated, notwithstanding their entering into the composi-
tion of various concretions, since the corpuscle of gold and
mercury, though they be not primary concretions of the
most minute particles of matter, but confessedly mixt
bodies, are able to concure plentifully to the composition
of several very differing bodies, without losing their own
nature or texture, or having their cohesion violated by
the divorce of their associated parts or ingredients.

Give me leave to add (says Eleutherius) on this occasion,
to what you now observed, that as confidently as some
chymists, and other modern innovators in philosophy are
wont to object against the peripatetics, that from the

 mixture of their four elements there could arise but an in-

considerable variety of compound Bodies; yet if the
Aristotelians were but half as well versed in the works of
nature as they are in the writings of their master, the
proposed objection would not so calmly triumph, as for
want of experiments they are fain to suffer it to do. For
if we assigne to the corpuscles, whereof each element con-
sists, a peculiar size and shape, it may easily enough be
manifested, that such differingly figured corpuscles may
be mingled in such various proportions, and may be con-
nected so many several ways, that an almost incredible
number of variously qualified concretes may be com-
posed of them. Especially since the corpuscles of one
element may barely,by beingassociated among themselves,
make up little masses of differing size and figure from their
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constituent parts; and since also to the strict union of
such minute bodies there seems oftentimes nothing
requisite, besides the bare contact of a great part of their
surfaces. And how great a variety of phznomena the
same matter, without the addition of any other, and only
several ways disposed or contexed, is able to exhibit, may
partly appear by the multitude of differing engins which
by the contrivances of skilful mechanilians, and the
dexterity of expert workmen, may be made of iron alone.
But in our present case being allowed to deduce compound
bodies from four very differently qualified sorts of matter,
he who shall but consider what you freshly took notice of
concerning the new concretes resulting from the mixture of
incorporated minerals, will scarce doubt but that the four

elements managed by nature’s skill may afford a multi- ©

tude of differing compounds.

I am thus far of your minde (says Carneades) that the
Aristotelians might with probability deduce a much
greater number of compound bodies from the mixture of
their four elements, than according to their present
hypothesis they can, if instead of vainly attempting to
deduce the variety and proprieties of all mixt bodies
from the combinations and temperaments of the four
elements, as they are (among them) endowed with the
four first qualities, they had endeavoured to do it by the
bulk and figure of the smallest parts of those supposed
elements. For from these more catholic and fruitful
accidents of the elementary matter may spring a great
variety of textures, upon whose account a multitude of
compound bodies may very much differ from one another.
And what I now observe touching the four peripatetic
elements, may be also applied, muiaiis mutandis (as
they speak), to the chymical principles. But (to take notice
of that by the by) both the one and the other must, I fear,
call in to their assistance something that is not elementary,
to excite or regulate the motion of the parts of the matter,
and dispose them after the manner requisite to the con-
stitution of particular concretes. For that otherwise
they are like to give us but a very imperfect account of the
origine of very many mixt bodies, it would, I think, be no

c
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hard matter to persuade you, if it would not spend time,
and were no digression, to examine, what they are wont
to alledge of the origine of the textures and qualitiesof mixt
bodies from a certain substantial form, whose origination
they leave more obscure than what it is assumed to
explicate.

But to proceed to a new proposition.

ProrosirioN I11.—1 shall not perempiorily deny, that from
most of such mixt bodies as partake either of animal
or vegetable nature, there may by the help of the fire be
actually obtained a determinate number (whether three,
Jour, or five, or fewer or more) of substances, worthy of
differing denominations.

Of the experiments that induce me to make this con-
cession, I am like to have occasion enough to mention
several in the prosecution of my discourse. And there-
fore, that I may not hereafter be obliged to trouble you
and myself with needless repetitions, I shall now only
desire you to take notice of such experiments when they
shall be mentioned, and in your thoughts referre them
hither.

To these three concessions I have but this fourth to
add, that—

ProrosiTioN IV.—It may likewise be granted, thai those
distinct substances, which concretes generally either
afford or are made up of, may without very much in-
convenience be called ihe elemenis or principles of them.

When 1 said, without very much inconvenience, I had in
my thoughts that sober admonition of Galen, Cum dere
constat, de verbis non est litigandum. And therefore also
I scruple not to say elements or principles, partly because
the chymists are wont to call the ingredients of mixt
bodies, principles, as the Aristotelians name them elements ;
I would here exclude neither. And, partly, because it
seems doubtful whether the same ingredients may not be
called principles: as not being compounded of any more
primary bodies: and elements, in regard that all mixt
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bodies are compounded of them. But I thought it
requisite to limit my concession by premising the words
very much to the word inconvenience, because that
though the inconvenience of calling the distinct substances,
mentioned in the proposition elements or principles, be not
very great, yet that it is impropriety of speech, and con-
sequently in a matter of this moment not to be altogether
overlooked, you will perhaps think, as well as I, by that
time you shall have heard the following part of my dis-
course, by which you will best discern what construction
to put upon the former propositions, and how far they
may be looked upon as things that I concede as true, etc.,
how far as things I only represent as specious enough to
be fit to be considered.

And now, Eleutherius (continues Carneades), I must
resume the person of a sceptic, and as such, propose some
part of what may be either disliked, or at least doubted of
in the common hypothesis of the chymists; which if I
examine with a little the more freedom, I hope I need not
desire you (a person to whom I have the happiness of
being so well known) to look upon it as something more
suitable to the employment whereto the company has,
for this meeting, doomed me, than either to my humour
or my custom.

Now though I might present you many things against
the vulgar chymical opinion of the three principles and
the experiments wont to be alleged as demonstrations of
it, yet those I shall at present offer you may be con-
veniently enough comprehended in four capital considera-
tions; touching all which I shall only premise this in
general That since it is not my present task so much to
assert an hypothesis of my own, as to give an account
wherefore I suspect the truth of that of the chymists, it
ought not to be expected that all my objections should be
of the most cogent sort, since it is reason enough to doubt
of a proposed opinion, that there appears no cogent
reason for it.

To come then to the objections themselves; I consider
in the first place, that notwithstanding what common
chymists have proved or taught, it may reasonably enough



36 The Sceptical Chymist

be doubted, how far, and in what sense, fire ought to be
esteemed the genuine and universal instrument of analys-
ing mixt bodies.

This doubt, you may remember,was formerly mentioned,
but so transiently discoursed of, that it will now be fit to
insist upon it, and manifest that it was not so incon-
siderately proposed as our adversaries then imagined.

But, before I enter any further into this disquisition, I
cannot but here take notice, that it were to be wished our
chymists had clearly informed us what kind of division of
bodies by fire must determine the number of the elements:
For it is nothing near so easy as many seem to think, to
determine distinctly the effects of heat, as I could easily
manifest, if I had leasure to shew you how much the opera-
tions of fire may be diversified by circumstances. But
not wholly to pass by a matter of this importance, I will
first take notice to you that guajacum (for instance)
burnt with an open fire in a chimney, is sequestred into
ashes and soot, whereas the same wood distilled in a
retort does yield far other heterogeneities (to use the
Helmontian expression), and is resolved into oil, spirit,
vinegar, water and charcoal ; the last of which to be reduced
into ashes, requires the being farther calcined than it can
be in a close vessel: besides having kindled amber, and
held a clean silver spoon, or some other concave and
smooth vessel, over the smoak of its flame, I observed the
soot into which that fume condensed to be very differing
from anything that I had observed to proceed from the
steam of amber purposely (for that is not usual) distilled
per se in close vessels. Thus having, for trial’s sake,
kindled camphire and catcht the smoak that copiously
ascended out of the flame, it condensed into a black
and unctuous soot, which would not have been guessed
by the smell or other properties to have proceeded from
camphire: whereas having (as I shall other, where more
fully declare) exposed a quantity of that fugitive con-
crete to a gentle heat in a close glass vessel, 1t sublimed
up without seeming to have lost anything of its whiteness,
or its nature, both which it retained, though afterwards
I so encreased the fire as to bring it to fusion. And,
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besides camphire, there are divers other bodies (that
I elsewhere name) in which the heat in close vessels is not
wont to make any separation of heterogeneities, but only
a comminution of parts, those that rise first being
homogeneal with the others, though subdivided into
smaller particles: whence sublimations have been styled,
The pestles of the chymists. But not here to mention
what I elsewhere take notice of, concerning common
brimstone once or twice sublimed, that exposed to a
moderate fire in subliming-pots, it rises all into dry, and
almost tasteless, flowers; whereas being exposed to a
naked fire it affords store of a saline and fretting liquor:
not to mention this, I say, I will further observe to you,
that as it is considerable in the analysis of mixt bodies,
whether the fire act on them when they are exposed to the
open air, or shut up in close vessels, so is the degree of fire,
by which the analysis is attempted, of no small moment.
For a milde balneum will sever unfermented blood (for
instance) but into phlegme and caput mortuum, the latter
whereof (which I have sometimes had), hard, brittle, and of
divers colours (transparent almost like tortoise-shell),
pressed by a good fire in a retort yields a spirit, an oil or
two, and a volatile salt, besides another caput mortuum. 1t
may be also pertinent to our present designe, to take notice
of what happens in the making and distilling of soap ; for by
one degree of fire the salt, the water, and the oil or grease,
whereof that factitious concrete is made up, being boiled
up together are easily brought to mingle and incorporate
into one mass; but by another and further degree of heat
the same mass may be again divided into an oleagenous
and aqueous, a saline, and an earthy part. And so we
may observe that impure silver and lead being exposed
together to a moderate fire will thereby be colliquated into
one mass, and mingle per minima, as they speak; whereas
a much vehementer fire will drive or carry off the baser
metals (I mean the lead, and the copper or other alloy)
from the silver, though not, for ought appears, separate
them from one another. Besides, when a vegetable
abounding in fixt salt is analysed by a naked fire, as one
degree of heat will reduce it into ashes (as the chymists
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themselves teach us), so, by only a further degree of fire,
those ashes may be vitrified and turned into glass. I will
not stay to examine how far a mere chymist might on this
occasion demand, if it be lawful for an Aristotelian to make
ashes (which he mistakes for mere earth) pass for an
element, because by one degree of fire it may be produced,
why a chymist may not upon the like principle argue that
glass is one of the elements of many bodies, because that
also may be obtained from them, barely by the fire? I
will not, I say, lose time to examine this, but observe that
by a method of applying the fire, such similar bodies may
be obtained from a concrete, as chymists have not been
able to separate, either by barely burning it in an open
fire, or by barely distilling it in close vessels. For to me
it seems very considerable, and I wonder that men have
taken so little notice of it, that I have not by any of the
common wayes of distillation in close vessels seen any
separation made of such a volatile salt as is afforded us
by wood, when that is first by an open fire divided into
ashes and soot, and that soot is afterwards placed in a
strong retort, and compelled by an urgent fire to part
with its spirit, oil, and salt; for though I dare not peremp-
torily deny that in the liquors of guaiacum and other
woods distilled in retorts after the common manner, there
may be saline parts, which by reason of the analogy may
pretend to the name of some kinde of volatile salts, yet
questionless there is a great disparity betwixt such salts
and that which we have sometimes obtained upon the
first distillation of soot (though for the most part it has
not been separated from the first or second rectification,
and sometimes not till the third). For we could never
yet see separated from woods analysed only the vulgar
way in close vessels any volatile salt in a dry and saline
form, as that of soot, which we have often had very
crystalline and geometrically figured. And then, whereas
the saline parts of the spirits of guaiacum, etc., appear
upon distillation sluggish enough, the salt of soot seems
to be one of the most volatile bodies in all nature; and if
it be well made will readily ascend with the milde heat of
a furnace, warmed only by the single wick of a lamp, to
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the top of the highest glass vessels that are commonly
made use of for distillation: and besides all this, the taste
and smell of the salt of soot are exceedingly differing
from those of the spirits of guaiacum, etc., and the former
not only smells and tastes much less like a vegetable salt,
than like that of harts-horn, and other animal concretes,
but in divers other properties seems more of kin to the
family of animals than to that of vegetable salts, as I
may elsewhere (God permitting) have an occasion more
particularly to declare. I might likewise by some other
examples manifest that the chymists, to have dealt
clearly, ought to have more explicitly and particularly
declared by what degree of fire, and in what manner of
application of it, they would have us judge a division
made by the fire to be a true analysis into their principles,
and the productions of it to deserve the name of elemen-
tary bodies. But it is time that I proceed to mention the
particular reasons that incline me to doubt whether the
fire be the true and universal analyser of mixt bodies;
of which reasons what has been already objected may
pass for one.

In the next place I observe, that there are some mixt
bodies from which it has not been yet made appear that
any degree of fire can separate either salt or sulphur or
mercury, much less all the three. The most obvious in-
stance of this truth is gold, which is a body so fixt, and
wherein the elementary ingredients (if it have any) are so
firmly united to each other, that we finde not in the opera-
tions wherein gold is exposed to the fire, how violent
soever, that it does discernably so much as lose of its
fixedness or weight, so far is it from being dissipated into
those principles, whereof one at least is acknowledged to be
fugitive enough; and so justly did the spagirical poet
somewhere exclaim:

Cuncta adeo miris compagibus heerent,

And I must not omit on this occasion to mention to you,
Eleutherius, the memorable experiment that I remember
I met with in? Gasto Claveus, who, though a lawyer by

1 Gasto Claveus Apolog. Argur. and Chryfopera.

(Y
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profession, seems to have had no small curiosity and
experience in chymical affairs: he relates then, that having
put into one small earthen vessel an ounce of the most
pure gold, and into another the like weight of pure silver,
he placed them both in that part of a glass-house furnace
wherein the workmen keep their metal (as our English
artificers call their liquid glass) continually melted, and
that having there kept both the gold and the silver in
constant fusion for two months together, he afterwards
took them out of the furnace and the vessels, and weighing
both of them again, found that the silver had not lost
above a twelfth part of its weight, but the gold had not of
his lost anything at all. And though our author en-
deavours to give us of this a scholastic reason, which I
suppose you would be as little satisfied with, as I was
when I read it, yet for the matter of fact, which will
serve our present turne, he assures us, that though it be
strange, yet experience itself taught it him to be most
true.

And though there be not perhaps any other body to
be found so perfectly fixt as gold, yet there are divers
others so fixt or composed, at least of so strictly united
parts, that I have not yet observed the fire to separate
from them any one of the chymist’s principles. Ineed not
tell you what complaints the more candid and judicious
of the chymists themselves are wont to make of those
boasters that confidently pretend, that they have
extracted the salt or sulphur of quicksilver, when they
have disguised it by additaments, wherewith it resembles
the concretes whose names are given it; whereas by a
skilful and rigid examen, it may be easily enough stript of
its disguises, and made to appear again in the pristine
form. of running mercury. The pretended salts and
sulphurs being so far from being elementary parts ex-
tracted out of the bodie of mercurie, that they are rather
(to borrow a terme of the grammarians) de-compound
bodies, made up of the whole metal and the menstruum,
or other additaments imployed to disguise it. And as
for silver, I never could see any degree of fire make it
part with any of its three principles. And though the
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experiment lately mentioned from Claveus may beget
a suspition that silver may be dissipated by fire, provided
it be extreamly violent and very lasting, yet it will not
necessarily follow, that because the fire was able at length
to make the silver lose a little of its weight, it was there-
fore able to dissipate it into its principles. For first I
might alledge that I have observed little grains of silver to
lie hid in the small cavities (perhaps glassed over by a
vitrifying heat) in crucibles, wherein silver has been long
kept in fusion, whence some goldsmiths of my acquaint-
ance make a benefit by grinding such crucibles to powder,
to recover out of them the latent particles of silver.
And hence I might argue, that perhaps Claveus was mis-
taken, and imagined that silver to have been driven away
by the fire, that indeed lay in minute parts hid in his
crucible, in whose pores so small a quantity as he misst
of so ponderous a bodie might very well lie concealed.
But secondly, admitting that some parts of the silver
were driven away by the violence of the fire, what proof
is there that it was either the salt, the sulphur, or the
mercury of the metal, and not rather a part of it homo-
geneous to what remained? For besides that the silver
that was left seemed not sensibly altered, which probably
would have appeared, had so much of any one of its prin-
ciples been separated from it; we finde in other mineral
bodies of a less permanent nature than silver, that the
fire may divide them into such minute parts, as to be able
to carry them away with itself, without at all destroying
their nature. Thus we see that in the refining of silver,
the lead that is mixt with it (to carry away the copper or
other ignoble mineral that embases the silver) will, if it
be let alone, in time evaporate away upon the test; but
if (as is most usual amongst those that refine great quanti-
ties of metals together) the lead be blown off from the
silver by bellowes, that which would else have gone away
in the form of unheeded steams will in great part be
collected not far from the silver, in the form of a darkish
powder or calx; which, because it is blown off from silver,
they call litharge of silver. And thus Agricola in divers
places informs us, when copper, or the ore of it, is colli-
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quated by the violence of the fire with cadmia, the sparks,
that in great multitudes do fly upwards, do some of them
stick to the vaulted roofs of the furnaces, in the form of
little and (for the most part) white bubbles, which there-
fore the Greeks, and, in imitation of them, our drugsters
call pompholyx : and others more heavy partly adhere to
the sides of the furnace, and partly (especially if the
covers be not kept upon the pots) fall to the ground, and
by reason of their ashy colour as well as weight were
called by the same Greeks omodds, which, I need not tell
you, in their language signifies ashes. I might add, that
I have not found that from Venetian talc (I say Venetian
because I have found other kinds of that mineral more
open), from the lapis ossifragus (which the shops call
ostiocolla), from Muscovia glass, from pure and fusible
sand (to mention now no other concretes), those of my
acquaintance that have tried, have been able by the fire
to separate any one of the hypostatical principles; which
you will the less scruple to believe, if you consider that
glass may be made by the bare colliquation of the salt
and earth remaining in the ashes of a burnt plant, and
that yet common glass, once made, does so far resist the
violence of the fire, that most chymists think it a body
more undestroyable than gold itself. For if the artificer
can so firmly unite such ccmparative gross particles as
those of earth and salt that make up common ashes, into
a body indissoluble by fire, why may not nature associate
in divers bodies the more minute elementary corpuscles
she has at hand too firmly to let them be separable by
the fire? And on this occasion, Eleutherius, give me leave
to mention to you two or three slight experiments, which
will, I hope, be found more pertinent to our present
discourse, than at first perhaps they will appear. The
first is, that, having (for trial’s sake) put a quantity of that
fugitive concrete, camphire, into a glass vessel, and
placed it in a gentle heat, I found it (not leaving behinde,
according to my estimate, not so much as one grain) to
sublime to the top of the vessel into flowers; which is
whiteness, smell, etc., seemed not to differ from the cam-
phire itself. Another experiment is that of Helmont, who
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in several places affirms, that a coal kept in a glass exactly
closed will never be calcined to ashes, though kept never
so long in a strong fire: to countenance which I shall tell
you this trial of my own, that having sometimes distilled
some woods, as particularly box, whilst our caput mortuum
remained in the retort, it continued black like charcoal,
though the retort were earthen, and kept red-hot in a
vehement fire; but as soon as ever it was brought out
of the candent vessel into the open air, the burning coals
did hastily degenerate or fall asunder, without the assist-
ance of any new calcination, into pure white ashes. And
to these two I shall add but this obvious and known
observation, that common sulphur (if it be pure and freed
from its vinegar) being leasurely sublimed in close vessels,
rises into dry flowers, which may be presently melted into
2 bodie of the same nature with that which afforded them.
Though, if brimstone be burnt in the open air, it gives,
you know, a penetrating fume, which being caught in a
glass bell condenses into that acid liquor called oil of
sulphur per campanam. The use I would make of these
experiments collated with what I lately told you out of
Agricola is this, that even among the bodies that are not
fixt, there are divers of such a texture, that it will be
hard to make it appear how the fire, as chymists are wont
to imploy it, can resolve them into elementary substances.
For some bodies being of such a texture that the fire can
drive them into the cooler and less hot part of the vessels
wherein they are included, and if need be, remove them
from place to place to fly the greatest heat, more easily
than it can divorce their elements (especially without the
assistance of the air), we see that our chymists cannot
analyse them in close vessels, and of other compound
bodies the open fire can as little separate the elements.
For what can a naked fire do to analyse a mixt bodie,
if its component principles be so minute, and so strictly
united, that the corpuscles of it need less heat to carry
them up than is requisite to divide them into their prin-
ciples? So that of some bodies the fire cannot in close
vessels make any analysis at all; and others will in the
open air fly away in the forms of flowers or liquors, before

"4
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the heat can prove able to divide them into their prin-
ciples. And this may hold, whether the various similar
parts of a concrete be combined by nature or by art; for
in factitious sal ammoniac we finde the common and the
urinous salts so well mingled, that both in the open fire,
and in subliming vessels they rise together as one salt,
which seems in such vessels irresoluble by fire alone.
For I can shew you sal ammoniac which after the ninth
sublimation does still retain its compounded nature. And

i~ indeed I scarce know any one mineral, from which by fire

(Vg

alone chymists are wont to sever any substance simple
enough to deserve the name of an element or principle.
For though out of native cinnaber they distil quicksilver,
and though from many of those stones that the ancients
called pyrites they sublime brimstone, yet both that
quicksilver and this sulphur being very often the same
with the common minerals that are sold in the shops under
those names, are themselves too much compounded
bodies to pass for the elements of such. And thus much,
Eleutherius, for the second argument that belongs to my
first consideration; the others I shall the lesse insist on,
because I have dwelt so long upon this.

Proceed we then in the next place to consider, that
there are divers separations to be made by other means,
which either cannot at all, or else cannot so well be made
by the fire alone. When gold and silver are melted into
one mass, it would lay a great obligation upon refiners
and goldsmiths to teach them the art of separating them
by the fire, without the trouble and charge they are fain
to be at to sever them. Whereas they may be very easily
parted by the affusion of spirit of nitre or aqua fortis ;
which the French therefore call eau de depari : so likewise
the metalline part of vitriol will not be so easily and con-
veniently separated from the saline part even by a violent
fire, as by the affusion of certain alkalisate salts in a
liquid form upon the solution of vitriol made in common
water. For thereby the acid salt of the vitriol leaving
the copper it had corroded to join with the added salts,
the metalline part will be precipitated to the bottom
almost like mud. And that I may not give instances only
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in de-compound bodies, I will add a not useless one of
another kinde. Not only chymists have not been able
(for ought is vulgarly known) by fire alone to separate
true sulphur from antimony, but though you may finde
in their books many plausible processes of extracting it,
yet he that shall make as many fruitless trials as I have
done to obtain it by, most of them will, I suppose, be
easily persuaded, that the productions of such processes
are antimonial sulphurs rather in name than nature.
But though antimony sublimed by itself is reduced but to
a volatile powder, or antimonial flowers, of a compounded
nature like the mineral that affords them: yet I remember
that some years ago I sublimed out of antimony a sulphur,
and that in greater plenty than ever I saw obtained from
that mineral, by a method which I shall therefore acquaint
you with, because chymists seem not to have taken notice
of what importance such experiments may be in the in-
dagation of the nature, and especially of the number of the
elements. Having then purposely for trial’s sake digested
eight ounces of good and well powdered antimony with
twelve ounces of oil of vitriol in a well stopt glass vessel
for about six or seven weeks; and having caused the mass
(grown hard and brittle) to be distilled 1n a retort placed
in sand, with a strong fire; we found the antimony to be
so opened, or altered by the menstruum wherewith it had
been digested, that whereas crude antimony, forced up
by the fire, arises only in flowers, our antimony thus
handled afforded us partly in the receiver, and partly in the
neck and at the top of the retort, about an ounce of
sulphur, yellow and brittle like common brimstone, and of
so sulphureous a smell, that upon the unluting the vessels it
infected the room with a scarce supportable stink. And
this sulphur, besides the colour and smell, had the perfect
inflammability of common brimstone, and would imme-
diately kindle (at the flame of a candle) and burn blue
like it. And though it seemed that the long digestion
wherein our antimony and menstruum were detained,
did conduce to the better unlocking of the mineral, yet if
you have not the leasure to make so long a digestion you
may by incorporating with powdered antimony a con-
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venient quantity of oil of vitriol, and committing them
immediately to distillation, obtain a little sulphur like
unto the common one, and more combustible than perhaps
you will at first take notice of. For I have observed, that
though (after its being first kindled) the flame would
sometimes go out too soon of itself, if the same lump of
sulphur were held again to the flame of a candle, it would
be rekindled and burn a pretty while, not only after the
second, but after the third or fourth accension. You, to
whom I think I shewed my way of discovering something
of sulphureous in oil of vitriol, may perchance suspect,
Eleutherius, either that this substance was some venereal
sulphur that lay hid in that liquor, and was by this opera-
tion only reduced into a manifest body; or else that it
was a compound of the unctuous parts of the antimony,
and the saline ones of the vitriol, in regard that (as
Gunther informs us) divers learned men would have
sulphur to be nothing but a mixture made in the bowels of
the earth of vitriolate spirits and a certain combustible
substance. But the quantity of sulphur we obtained by
digestion was much too great to have been latent in the oil
of vitriol. And that vitriolate spirits are not necessary to
the construction of such a sulphur as ours, I could easily
manifest, if I would acquaint you with the several wayes
by which I have obtained, though not in such plenty, a
sulphur of antimony, coloured and combustible like
common brimstone. And though I am not now minded
to discover them, yet I shall tell you, that to satisfie some
ingenious men, that distilled vitriolate spirits are not
necessary to the obtaining of such a sulphur as we have
been considering, I did by the bare distillation of only
spirit of nitre, from its weight of crude antimony separate,
in a short time, a yellow and very inflammable sulphur,
which, for ought I know, deserves as much the name of an
element as anything that chymists are wont to separate
from any mineral by the fire. I could perhaps tell you
of other operations upon antimony, whereby that may
be extracted from it, which cannot be forced out of it by
the fire; but I shall reserve them for a fitter opportunity,
and only annex at present this slight, but not impertinent
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experiment. That whereas I lately observed to you,
that the urinous and common salts whereof sal ammoniac
consists, remained unsevered by the fire in many succes-
sive sublimations, they may be easily separated, and
partly without any fire at all, by pouring upon the
concrete finely powdered, a solution of salt of tartar, or
of the salt of wood-ashes; for upon your diligently mixing
of these you will finde your nose invaded with a very
strong smell of urine, and perhaps too your eyes forced to
water, by the same subtle and piercing body that produces
the stink; both these effects proceeding from hence, that
by the alkalisate salt, the sea salt that entered the com-
position of the sal ammoniac is mortified and made more
fixt, and thereby a divorce is made between it and the
volatile urinous salt, which being at once set at liberty,
and put into motion, begins presently to fly away, and
to offend the nostrils and eyes it meets with by the way.
And if the operation of these salts be in convenient glasses
promoted by warmth, though but by that of a bath, the
ascending steames may easily be caught and reduced into
a penetrant spirit, abounding with a salt, which I have
sometimes found to be separable in a crystalline form.
I might add to these instances, that where as sublimate,
consisting, as you know, of salts and quicksilver combined
and carried up together by heat, may be sublimed, I
know not how often, by a like degree of fire, without
suffering any divorce of the component bodies, the
mercury may be easily severed from the adhering salts, if
the sublimate be distilled from salt of tartar, quicklime,
or such alkalisate bodies. But I will rather observe to
you, Eleutherius, what divers ingenious men have thought
somewhat strange, that by such an additament that seems
but only to promote the separation, there may be easily
obtained from a concrete, that by the fire alone is easily
divisible into all the elements that vegetables are sup-
posed to consist of, such a similar substance as differs in
many respects from them all, and consequently has by
many of the most intelligent chymists been denied to be
contained in the mixt body. For I know a way, and
have practised it, whereby common tartar, without the
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addition of anything that is not perfectly a mineral, except
saltpetre, may by one distillation in an earthen retort be
made to afford good store of real salt, readily dissoluble
in water, which I found to be neither acid, nor of the
smell of tartar, and to be almost as volatile as spirit of
wine itself, and to be indeed of so differing a nature from
all that is wont to be separated by fire from tartar, and
divers learned men, with whom I discoursed of it, could
hardly be brought to believe, that so fugitive a salt could
be afforded by tartar, till I assured it them upon my own
knowledge. And if I did not think you apt to suspect
me to be rather too backward than too forward to credit
or affirm unlikely things, I could convince you by what
I have yet lying by me of that anomalous salt.

The fourth thing that I shall alledge to countenance my
first consideration is, that the fire even when it divides a
body into substances of divers consistences, does not
most commonly analyse it into hypostatical principles,
but only disposes its parts into new textures, and thereby
produces concretes of a new indeed, but yet of a com-
pound nature. This argument it will be requisite for me
to prosecute so fully hereafter, that I hope you will then
confess that ’tis not for want of good proofs that I desire
leave to suspend my proofs till the series of my discourse
shall make it more proper and seasonable to propose them.

It may be further alledged on the behalf of my first con-
sideration, that some such distinct substances may be
obtained from some concretes without fire, as deserve no
less the name of elementary than many that chymists
extort by the violence of the fire.

We see that the inflammable spirit, or as the chymists
esteem it, the sulphur of wine, may not only be separated
from it by the gentle heat of a bath, but may be distilled
either by the help of the sunbeams, or even of a dunghill,
being indeed of so fugitive a nature, that it is not easy to
keep it from flying away, even without the application
of external heat. I have likewise observed that a vessel
full of urine being placed in a dunghill, the putrefaction
is wont after some weeks so to open the body, that the
parts disbanding the saline spirit, will within no very long
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time, if the vessel be not stoppt, fly away of itself; inso-
much that from such urine I have been able to distil
little or nothing else than a nauseous phlegme, instead of
the active and piercing salt and spirit that it would have
afforded, when first exposed to the fire, if the vessel had
been carefully stoppt.

And this leads me to consider, in the fifth place, that
it will be very hard to prove, that there can no other
body or way be given which will as well as the fire
divide concretes into several homogeneous substances,
which may consequently be called their elements or
principles, as well as those separated or produced by
the fire. For since we have lately seen, that nature
can successfully employ other instruments than the fire
to separate distinct substances from mixt bodies, how
know we, but that nature has made, or art may make,
some such substance as may be a fit instrument to
analyse mixt bodies, or that some such method may be
found by human industry or luck, by whose means com-
pound bodies may be resolved into other substances than
such as they are wont to be divided into by the fire. And
why the products of such an analysis may not as justly
be called the component principles of the bodies that
afford them, it will not be easy to shew, especially since
I shall hereafter make it evident, that the substances
which chymists are wont to call the salts, and sulphurs,
and mercuries of bodies, are not so pure and elementary
as they presume, and as their hypothesis requires. And
this may therefore be the more freely pressed upon the
chymists, because neither the Paracelsansi, nor the Hel-
montians can reject it without apparent injury to their
respective masters. For Helmont does more than once
inform his readers, that both Paracelsus and himself were
possessors of the famous liquor, alkahest, which for its
-great power in resolving bodies irresoluble by vulgar fires,
he somewhere seems to call ignis Gehenne. To this
liquor he ascribes (and that in great part upon his own
experience) such wonders, that if we suppose them all
true, I am so much the more a friend to knowledge than
to wealth, that I should think the alkahest a nobler and

D
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more desirable secret than the philosopher’s stone itself,
Of this universal dissolvent he relates, that having
digested with it for a compentet time a piece of oaken
charcoal, it was thereby reduced into a couple of new and
distinct liquors, discriminated from each other by their
colour and situation, and that the whole body of the coal
was reduced into those liquors, both of them separable
from his immortal menstruum, which remained as fit for
such operations as before. And he moreover tells us in
divers places of his writings, that by his powerful, and un-
wearied agent, he could dissolve metals, marchasites,
stones, vegetable and animal bodies of what kinde soever,
and even glass itself (first reduced to powder), and in a
word, all kind of mixt bodies in the world, into their
several similar substances, without any residence or
caput mortuum. And lastly, we may gather this further
from his informations, that the homogeneous substances
obtainable from compound bodies by his piercing liquor,
were oftentimes different enough, both as to number and as
to nature, from those into which the same bodies are
wont to be divided by common fire. Of which I shall
need in this place to mention no other proof, than what
whereas we know that in our common analysis of a
mixt body there remains a terrestrial and very fixt
substance, oftentimes associated with a salt as fixt;
our author tells us, that by his way he could distil over
all concretes without any caput mortuum, and conse-
quently could make those parts of the concrete volatile,
which in the vulgar analysis would have been fixt. So
that if our chymists will not reject the solemn and repeated
testimony of a person, who cannot but be acknowledged
for one of the greatest spagyrists that they can boast of,
they must not deny that there is to be found in nature
another agent able to analyse compound bodies less
violently, and both more genuinely and more universally
than the fire. And for my own part, though I cannot
but say on this occasion what (you know) our friend
Mr. Boyle is wont to say, when he is askt his opinion of
any strange experiment; That he that haik seen it hath
more reason 1o believe 1t, than he 1hat hath noi, yet I have
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found Helmont so faithful a writer, even in divers of his
improbable experiments (I alwaies except that extravagant
treatise De Magnetica Vulnerum Curatione, which some
of his friends affirm to have been first published by his
enemies) that I think it somewhat harsh to give him the
lye, especially to what he delivers upon his own proper
tryal. And I have heard from very credible eye-witnesses
some things, and seen some others myself, which argue
so strongly, that a circulated salt, or a menstruum (such
as it may be) may by being abstracted from compound
bodies, whether mineral, animal, or vegetable, leave them
more unlockt than a wary naturalist would easily believe,
that I dare not confidently measure the power of nature
and art by that of the menstruums, and other instruments
that eminent chymists themselves are as yet wont to
employ about the analysing of bodies; nor deny that a
menstruum may at least from this or that particular
concrete obtain some apparently similar substance,
differing from any obtainable from the same body by any
degree or manner of application of the fire. And I am
the more backward to deny peremptorily, that there may
be such openers of compound bodies, because among the
experiments that make me speak thus warily, there wanted
not some in which it appeared not, that one of the sub-
stances, not separable by common fires and menstruums,
could retain anything of the salt by which the separation
was made.

And here, Eleutherius (says Carneades) I should con-
clude as much of my discourse as belongs to the first
consideration I proposed, but that I foresee, that what
I have delivered will appear liable to two such specious
objections, that I cannot safely proceed any further till
I have examined them.

And first, one sort of opposers will be forward to tell
me, that they do not pretend by fire alone to separate out
of all compound bodies their Aypostatical principles;
it being sufficient that the fire divides them into such,
though afterwards they employ other bodies to collect
the similar parts of the compound; as ’tis known, that
though they make use of water to collect the saline parts
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of ashes from the terrestrial wherewith they are blended,
yet it is the fire only that incinerates bodies, and reduces
the fixed part of them into the salt and earth, whereof
ashes are made up. This objection is not, I confess,
inconsiderable, and I might in great part allow of it,
without granting it to make against me, if I would content
myself to answer, that it is not against those that make
it that I have been disputing, but against those vulgar
chymists, who themselves believe, and would fain make
others do so, that the fire is not only an universal, but
an adequate and sufficient instrument to analyse mixt
bodies with. For as to their practice of extracting the
fixed salt out of ashes by the affusion of water, ’tis obvious
to alledge, that the water does only assemble together
the salt, the fire had before divided from the earth: as
a sieve does not further break the corn, but only bring
together into two distinct heaps the flower and the bran,
whose corpuscles before lay promiscuously blended to-
gether in the meal. This I say I might alledge, and there-
by exempt myself from the need of taking any farther
notice of the proposed objection. But not to lose the
rise it may afford me of illustrating the matter under
consideration, I am content briefly to consider it, as far
forth as my present disquisition may be concerned in it.

Not to repeat then what has been already answered,
I say further, that though I am so civil an adversary,
that I will allow the chymists, after the fire has done all
its work, the use of fair water to make their extractions
with, in such cases wherein the water does not co-operate
with the fire to make the analysis; yet since I grant this
but upon supposition that the water does only wash off
the saline particles, which the fire alone has before extri-
cated in the analysed body, it will not be reasonable, that
this concession should extend to other liquors that may
add to what they dissolve, nor so much as to other cases
than those newly mentioned: which limitation I desire
you would be pleased to bear in mind till I shall anon
have occasion to make use of it. And this being thus
premised, I shall proceed to observe,

First, that many of the instances I proposed in the
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preceding discourse are such, that the objection we are
considering will not at all reach them. For fire can no
more with the assistance of water, than without it,
separate any of the three principles, either from gold,
silver, mercury, or some others of the concretes named
above.

Hence we may inferre, that fire is not an universal
analyser of all mixt bodies, since of metals and minerals,
wherein chymists have most exercised themselves, there
appear scarce any which they are able to analyse by fire,
nay, from which they can unquestionably separate so
much as any one of their hypostatical principles; which
may well appear no small disparagement, as well to their
hypothesis, as to their pretensions.

It will also remain true, notwithstanding the objection,
that there may be other wayes, than the wonted analysis
by fire, to separate from a compound body substances
as homogeneous as those that chymists scruple not to
reckon among their #ria prima (as some of them, for
brevity sake, call their three principles).

And it appears, that by convenient additaments such
substances may be separated by the help of the fire, as
could not be so by the fire alone. Witness the sulphur
of antimony.

And lastly, I must represent, that since it appears too
that the fire is but one of the instruments that must be
employed in the resolution of bodies, we may reasonably
challenge the liberty of doing two things. For when-
ever any menstruum or other additament is employed,
together with the fire to obtain a sulphur or a salt from
a body, we may well take the freedom to examine, whether
or no that menstruum do barely help to separate the
principle obtained by it, or whether there intervene not
a coalition of the parts of the body wrought upon with
those of the menstruum, whereby the produced concrete
may be judged to result from the union of both. And it
will be farther allowable for us to consider, how far any
substance, separated by the help of such additaments,
ought to pass for one of the #7a prima ; since by one way
of handling the same mixt body, it may, according to the
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nature of the additaments, and the method of working
upon it, be made to afford differing substances from those
obtainable from it by other additaments, and another
method, nay and (as may appear by what I formerly told
you about tartar) differing from any of the substances
into which a concrete is divisible by the fire without
additaments, though perhaps those additaments do not,
as ingredients, enter the composition of the obtained body,
but only diversify the operation of the fire upon the
concrete; and though that concrete by the fire alone may
be divided into a number of differing substances, as great
as any of the chymists, that I have met with, teach us
that of the elements to be. And baving said thus much
(saies Carneades) to the objection likely to be proposed
by some chymists, I am now to examine that which I
foresee will be confidently pressed by divers peripateticks,
who, to prove fire to be the true analyser of bodies, will
plead, that it is the very definition of heat given by
Aristotle, and generally received, congregare homogenea,
et heterogenea segregare, to assemble things of a
resembling, and disjoyn those of a differing nature. To
this I answer, that this effect is far from being so essential
to heat, as ’tis generally imagined; for it rather seems,
that the true and genuine property of heat is, to set a
moving, and thereby to dissociate the parts of bodies,
and subdivide them into minute particles, without regard
to their being homogeneous or heterogeneous, as is
apparent in the boyling of water, the distillation of quick-
silver, or the exposing of bodies to the action of the fire,
whose parts either are not (at least in that degree of heat
appear not) dissimilar, where, all that the fire can do, is
to divide the body into very minute parts which are of
the same nature with one another, and with their totum,
as their reduction by condensation evinces. And even
when the fire seems most so congregare homogenea, et
segregare heterogenea, it produces that effect but by
accident; for the fire does but dissolve the cement, or
rather shatter the frame, or structure that kept the
heterogeneous parts of bodies together, under one common
form; upon which dissolution the component particles
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of the mixt, being freed and set at liberty, do naturally,
and oftentimes without any operation of the fire, associate
themselves each with its like, or rather do take those
places which their several degrees of gravity and levity,
fixedness or volatility (either natural, or adventitious
from the impression of the fire) assigne them. Thus in
the distillation (for instance) of man’s blood, the fire does
first begin to dissolve the nexus or cement of the body;
and then the water, being the most volatile, and easy to
be extracted, is either by the igneous atomes, or the
agitation they are put into by the fire, first carried up,
till forsaken by what carried it up, its weight sinks it
down, into the receiver: but all this while the other
principles of the concrete remain unsevered, and require
a stronger degree of heat to make a separation of its
more fixt elements; and therefore the fire must be
increased which carries over the volatile salt and the
spirit, they being, though believed to be differing principles,
and though really of different consistency, yet of an
almost equal volatility. After them, as less fugitive,
comes over the oyl, and leaves behinde the earth and the
alcali, which being of an equal fixednesse, the fire severs
them not, for all the definition of the schools. And if
into a red-hot earthen or iron retort you cast the matter
to be distilled, you may observe, as I have often done,
that the predominant fire will carry up all the volatile
elements confusedly in one fume, which will afterwards
take their places in the receiver, either according to the
degree of their gravity, or according to the exigency of
their respective textures; the salt adhering, for the most
part, to the sides and top, and the phlegme fastening
itself there too in great drops, the oyle and spirit placing
themselves under, or above one another, according as
their ponderousness makes them swim or sink. For ’tis
observable, that though oyl or liquid sulphur be one of the
elements separated by this fiery analysis, yet the heat
which accidentally unites the particles of the other volatile
principles, has not alwayes the same operation on this,
there being divers bodies which yield two oyls, whereof the
one sinks to the bottom of that spirit on which the other
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swims; as I can shew you in some oyls of the same deers
blood, which are yet by me; nay I can shew you two oyls
carefully made of the same parcel of humane blood, which
not only differ extreamly in colour, but swim upon one
another without mixture, and if by agitation confounded
will of themselves divorce again.

And that the fire doth oftentimes divide bodies, upon
the account that some of their parts are more fixt, and
some more volatile, how far soever either of these two
may be from a pure elementary nature is obvious enough,
if men would but heed it in the burning of wood, which
the fire dissipates into smoake and ashes: for not only the
latter of these is confessedly made up of two such differing
bodies as earth and salt; but the former being condensed
into that soot which adheres to our chimneys, discovers
itself to contain both salt and oyl, and spirit and earth,
(and some portion of phlegme too) which being, all almost,
equally volatile to that degree of fire which forces them
up, (the more volatile parts helping perhaps, as well as the
urgency of the fire, to carry up the more fixt ones, as I
have often tried in dulcified colcothar, sublimed by sal
amoniack blended with it) are carried up together, but
may afterwards be separated by other degrees of fire,
whose orderly gradation allowes the disparity of their
volatileness to discover itself. Besides, if differing bodies
united into one mass be both sufficiently fixt, the fire
finding no parts volatile enough to be expelled or carried
up, makes no separation at all; as may appear by a
mixture of colliquated silver and gold, whose component
metals may be easily severed by agua fortis, or agua regis
(according to the predominancy of the silver or the gold)
but in the fire alone, though vehement, the metals remain
unsevered, the fire only dividing the body into smaller
particles (whose littleness may be argued from their
fluidity) in which either the little nimble atoms of fire,
or its brisk and numberless strokes upon the vessels,
hinder rest and continuity, without any sequestration
of elementary principles. Moreover, the fire sometimes
does not separate, so much as unite, bodies of a differin
nature; provided they be of an almost resembling fixéd-
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ness, and have in the figure of their parts an aptness to
coalition, as we see in the making of many plaisters,
oyntments, etc. And in such metalline mixtures as that
made by melting together two parts of clean brass with
one of pure copper, of which some ingenious tradesmen
cast such curious patterns (for gold and silver works) as
I have sometimes taken great pleasure to look upon.
Sometimes the bodies mingeld by the fire are differing
enough as to fixidity and volatility, and yet are so com-
bined by the first operation of the fire, that itself does
scarce afterwards separate them, but only pulverise them;
whereof an instance is afforded us by the common prepara-
tion of mercurius dulcis, where the saline particles of the
vitriol, sea salt, and sometimes nitre, employed to make
the sublimate, do so unite themselves with the mercurial
particles made use of, first to make sublimate, and then
to dulcifie it, that the saline and metalline parts arise
together in many successive sublimations, as if they all
made but one body. And sometimes too the fire does
not only not sever the differing elements of a body, but
combine them so firmly, that nature herself does very
seldom, if ever, make unions less dissoluble. For the fire
meeting with some bodies exceedingly and almost equally
fixt, instead of making a separation, makes an union so
strict, that itself, alone, is unable to dissolve it; as we see,
when an alcalisate salt and the terrestrial residue of the
ashes are incorporated with pure sand, and by vitrification
made one permanent body (I mean the course or greenish
sort of glass) that mocks the greatest violence of the fire,
which though able to marry the ingredients of it, yet is
not able to divorce them. I can shew you some pieces
of glass which I saw flow down from an earthen crucible
purposely exposed for a good while, with silver in it, to
a very vehement fire. And some that deal much in the
fusion of metals informe me, that the melting of a great
part of a crucible into glass is no great wonder in their
furnaces. I remember I have observed too in the melting
of great quantities of iron out of the oar, by the help of
store of charcoal (for they affirm that sea-coal will not
yield a flame strong enough) that by the prodigious
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vehemence of the fire, excited by vast bellows (made to
play by great wheels turned about by water) part of the
materials exposed to it was, instead of being analysed,
colliquated, and turned into a dark, solid and very
ponderous glass, and that in such quantity, that in some
places I have seen the very highwayes, neer such iron-
works, mended with heaps of such lumps of glasse, instead
of stones and gravel. And I have also observed, that
some kind of fire-stone itself, having been employed in
furnaces wherein it was exposed to very strong and lasting
fires, has had all its fixt parts so wrought on by the fire,
as to be perfectly vitrified, which I have tried by forcing
from it pretty large pieces of perfect and transparent
glass. And lest you might think, Eleutherius, that the
questioned definition of heat may be demonstrated, by
the definition which is wont to be given and acqmesced
in, of its contrary quality, cold, whose property is taught
to be fam honogenea, quam heterogenea congregare, give
/ me leave to represent to you, that neither is this definition
unquestlonab]e ; for not to mention the exceptions, which
a logician, as such, may take at it, I consider that the
union of heterogeneous bodies which is supposed to be
the genuine production of cold, is not performed by every
degree of cold. For we see for instance that in the urine
of healthy men, when the liquor has been suffered a while
to stand, the cold makes a separation of the thinner part
from the grosser, which subsides to the bottom, and
growes opacous there; whereas if the urinal be warme,
these parts readily mingle again, and the whole liquor
becomes transparent as before. And when, by glaciation,
wood, straw, dust, water, etc. are supposed to be united
into one lump of ice, the cold does not cause any real
union or adunation (if I may so speak) of these bodies,
but only hardening the aqueous parts of the liquor into
ice, the other bodies being accidentally present in that
liquor are frozen up in it, but not really united. And
accordingly if we expose a heap of mony consisting of
gold, silver and copper coynes, or any other bodies of
differing natures, which are destitute of aqueous moisture,
capable of congelation, to never so intense a cold, we find
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not that these differing bodies are at all thereby so much
as compacted, much less united together; and even in
liquors themselves we find phenomena which induce us
to question the definition which we are examining. If
Paracelsus his authority were to be looked upon as a
sufficient proof in matters of this nature, I might here
insist on that process of his, whereby he teaches that the
essence of wine may be severed from the phlegme and
ignoble part by the assistance of congelation: and because
much weight has been laid upon this process, not only by
Paracelsians, but other writers, some of whom seem not
to have perused it themselves, I shall give you the entire
passage In the author’s own words, as I lately found them
mn the sixth book of his Archidoxis, an extract whereof
I have yet about me; and it sounds thus. ‘‘De vino
sciendum est, feecem phlegmaque ejus esse mineram, et
vini substantlam esse COTpus in quo conservatur essentia,
prout auri in auro latet essentia. Juxta quod practicam
nobis ad memoriam ponimus, ut non obliviscamur, ad
hunc modum: recipe vinum vetustissimum et optimum
quod hahere poteris, calore saporeque ad placitum, hoc
in vas vitreum infundas ut tertiam ejus partem impleat,
et sigillo hermetis occlusum in equino ventre mensibus
quatuor, et in continuato calore teneatur qui non deficiat.
Quo peracto, hyeme cum frigus et gelu maxime szviunt,
his per mensem exponatur ut congeletur. Ad hunc
modum _frigus vini spiritum una cum ejus substantia
protrudit in vini centrum, ac separat a phlegmate: conge-
latum abjice, quod vero congelatum non est, id spiritum
cum substantia esse judicato. Hunc in pelicanum
positum in arenz digestione non adeo calida per aliquod
tempus manere sinito; postmodum eximito vini magis-
terium, de quo locuti sumus.’

But I dare not Eleu. lay much weight upon this
process, because I have found that if it were true, it would
be but seldom practicable in this countrey upon the best
wine: for though this present winter hath been extra-
ordinary cold, yet in very keen frosts accompanied with
lasting snowes, I have not been able in any measure to
freez a thin vial full of sack; and even with snow and
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salt I could freeze little more than the surface of it; and
I suppose Eleu. that ’tis not every degree of cold
that is capable of congealing liquors, which is able to
make such an analysis (if I may so call it) of them by
separatmg their aqueous and spirituous parts; for I have
sometimes, though not often, frozen severally, red-wine,
urine and milk, but could not observe the expected
separation. And the Dutchmen that were forced to
winter in that icie region neer the artick circle, called
Nova Zembla, although they relate, as we shall see below,
that there was a separation of parts made in their frozen
beer about the middle of November, yet of the freezing
of their sack in December following they give but this
account: “ Yea and our sack, which is so Lot, was frozen
very hard, so that when we were every man to have his
part, we were forced to melt it in the fire; which we
shared every second day, about half a pinte for a man,
wherewith we were forced to sustain ourselves.” In
which words they imply not, that their sack was divided
by the frost into differing substances, after such manner
as their beer had been. All which notwithstarding,
Eleu. suppose that it may be made to appear, that
even cold sometimes may comgregare homogenea, et
heteroghnea segregare: and to manifest this I may tell
you, that I did once, purposely, cause to be decocted in
fair water a plant abounding with sulphureous and
spirituous parts, and having exposed the decoction to a
keen north-wind in a very frosty night, I observed, that the
more aqueous parts of it were turned by the next morning
into ice, towards the innermost part of which, the more
agile and spirituous parts, as I then conjectured, having
retreated, to shun as much as might be their environing
enemy, they had there preserved themselves unfrozen in
the form of a high coloured liquor; the aqueous and
spirituous parts having been so slightly (blended rather
than) united in the decoction, that they were easily
separable by such a degree of cold, as would not have been
able to have divorced the parts of urine or wine, which
by fermentation or digestion are wont, as tryal has in-
formed me, to be more intimately associated each with
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other. But I have already intimated, Eleutherius, that
I shall not insist on this experiment, not only because,
having made it but once I may possibly have been mis-
taken in it; but also (and that principally) because of that
much more full and eminent experiment of the separative
vertue of extream cold, that was made, against their wills,
by the forementioned Dutchmen that wintered in Nova
Zembla; the relation of whose voyage being a very scarce
book, it will not be amiss to give you that memorable
part of it which concerns our present theme, as I caused
the passage to be extracted out of the Englished voyage
itself. :

“ Gerard de Veer, John Cornelyson and others, sent out
of Amsterdam, anno dom. 1596, being forced by unseason-
able weather to winter in Nova Zembla, near Ice-Haven;
on the thirteenth of October, three of us (saies the relation)
went aboard the ship, and laded a sled with beer; but
when we had laden it, thinking to go to our house with
it, suddenly there arose such a winde, and so great a storm
and cold, that we were forced to go into the ship again,
because we were not able to stay without; and we could
not get the beer into the ship again, but were forced to let
it stand without upon the sled: the fourteenth, as we
came out of the ship, we found the barrel of beer standing
upon the sled, but it was fast frozen at the heads; yet by
reason of the great cold, the beer that purged out, froze
as hard upon the side of the barrel, as if it had been glued
thereon: and in that sort we drew it to our house, and set
the barrel on end, and drank it up; but first we were
forced to melt the beer, for there was scarce any unfrozen
beer in the barrel; but in that thick yeast that was
unfrozen, lay the strength of the beer, so that it was too
strong to drink alone, and that which was frozen tasted
like water; and being melted we mixed one with the
other, and so drank it; but it had neither strength not
taste.”

And on this occasion I remember, that having the last
very sharp winter purposely tried to freeze, among other
liquors, some beer moderately strong, in glass vessels,
with snow and salt, I observed, that there came out of the
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neck a certain thick substance, which, it seems, was much
better able than the rest of the liquor (that I found turned
into ice) to resist a frost; and which, by its colour and
consistence seemed manifestly enough to be yeast, whereat,
I confess, I somewhat marvelled, because I did not either
discerne by the taste, or find by enquiry, that the beer
was at all too new to be very fit to be drank. I might
confirm the Dutchmen’s relation, by what happened
a while since to a neere friend of mine, who complained to
me, that having brewed some beer or ale for his own
drinking in Holland (where he then dwelt) the keenness
of the late bitter winter froze the drink so as to reduce it
into ice, and a small proportion of a very strong and
spirituous liquor. But I must not entertaine you any
longer concerning cold, not onely because you may think
I have but lost my way into a theme which does not
directly belong to my present undertaking; but because
I have already enlarged myself too much upon the first
consideration I proposed, though it appears so much
a paradox, that it seemed to require that I should say
much to keep it from being thought a meer extravagance;
yet since I undertook but to make the common assumption
of our chymists and Aristotelians appear questionable,
I hope I have so performed that task, that I may now
proceed to my following considerations, and insist less
on them than I have done on the first.



THE SECOND PART

TaE second consideration I desire to have notice taken of,
is this; That it is not so sure, as both chymists and
Aristotelians are wont to think it, that every seemingly v
similar or distinct substance that is separated from a body
by the help of the fire, was pre-existent in it as a principle
or element of it.

That I may not make this paradox a greater than
I needs must, I will first briefly explain what the proposi-
tion means, before I proceed to argue for it.

And I suppose you will easily believe that I do not
mean that anything is separable from a body by fire,
that was not materially pre-existent in it; for it far
exceeds the power of meerly naturall agents, and conse-
quently of the fire, to produce anew,:so much as one ¢
atome of matte}/’] which they can but modifie and alter,
not create; which is so obvious a truth, that almost all
sects of philosophers have denied the power of producing
matter to second causes; and the Epicureans and some
others have done the like, in reference to their gods
themselves.

Nor does the proposition peremptorily deny, but that
some things obtained by the fire from a mixt body, may
have been more than barely materially pre-existent in it,
since there are concretes, which before they be exposed
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