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T row the daw n of hustors the shiming and untaraishable
metal, gold, has excrted 1ts fascinatton upon man Very
catlv the 1dea arose that other metals were erther 1mpiuc
o1 unupe pold, and that therefore by sutable treument
thev could be conveited mto the precious metal tself
Such a belief, the prmeipal tenet of alchemy, lud to vast
progiammes of experment, from which, after the lapse of
centurics a scientific practical chemustry developed But
the fact that the behef i transmutation was almost uni-
versallv accepted offered great opportunities 1o rogues
and charlatans, who were not slow to take advantage of
human credulity and avarice Side by side with honest
searchers, therefore, were clever scoundrels who fleeced
pince, peer, and peasant by the shill with which they
catried out tricks of sleight-of-hand and deluded therr
victims mto thinking that here was an infallible method of
acquirmg unlimited wealth

Theie were other aspects of this subject of alchemy
Gold was atmbuted with marvellous therapeutic pro-
petties, and many of the alchemusts spent then years and
substance 1n attempung to prepare from 1t an chiwr of Iife
Others found m alchemical theoy a teligious o1 mvstical
svmbolism and 1egaided the aim of the art as the petfect-
g of the human soul rather than as the artificial produc-
tion of gold

In tlus book the orgins and growth of alchemy aic
descubed, with an account of the underlymg philo-
sophical conceptions, and the romance attaching to the
art 18 1llustrated by stories of some of the most celebrated

or notorious of 1ts practitioners There are many photo-
graphic and line illustrations
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INTRODUCTORY

THE art or science of alchemy 1s of great antiquity, for 1t was
practised before the birth of Christ. It has also had a long history,
for there are still alchemusts to be found, not merely m such less
enlightened countries as Morocco and parts of the East, but 1n
England, the Unmited States, France, Italy, and Germany Its heyday
was from about A D. 800 to the middle of the seventeenth century,
and 1ts practitioners ranged from kings, popes, and emperors to
minor clergy, parish clerks, smuths, dyers, and tinkers Even such
accomplished men as Roger Bacon, St Thomas Aquinas, Sir
Thomas Browne, John Evelyn, and Sir Isaac Newton were deeply
mterested 1n 1t, and Charles II had an alchemical laboratory built
under the royal bedchamber with access by a private staircase
Other alchemical monarchs were Herakleios I of Byzantium, James
IV of Scotland, and the Emperor Rudolf II There are several
references to alchemy in Shakespeare, Chaucer devoted one of his
Canterbury Tales to 1t (p 173); and Ben Jonson wrote 2 play, Z%e
Alchennst, in which he shows considerable knowledge of the sub-
ject. Romance and adventure, religious and mystical emotion,
fraud and trickery, scientific mquiry, skilful technology, tragedy
and comedy, poetry and humour, are all to be found on turning the
variegated pages of 1ts history

Alchemy 1s of a twofold nature, an outward or exoteric and a
hidden or esoteric Exoteric alchemy 1s concerned with attempts to
prepare a substance, the philosophers’ stone, or stmply the Stone,
endowed with the power of transmuting the base metals lead, tin,
copper, 1ron, and mercury mto the precious metals gold and silver.
The Stone was also sometimes known as the Elixir or Ticture, and
was credited not only with the power of transmutation but with
that of prolonging human life indefinitely. The belsef that 1t could
be obtained only by divine grace and favour led to the development
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ALCHEMY

of esotertc or mystical alchemy, and tlns gradually developed nto
a devotional system whete the mundane transmutation of metals
became merely symbolic of the transformation of sinful man mnto a
perfect being through prayer and submission to the will of God
The two kinds of alchemy were often nextricably mived, how ever,
1n some of the mystical treatises 1t 1s clear that the authors arc not
concerned with matertal substances but are employing the language
of exoteric alchemy for the sole purpose of expressing theological,
philosophical, or mystical belefs and aspirauons In the present
book we shall deal principally with exoteric alchemy, but this can-
not be properly appreciated 1f the other aspect 15 not always borne
mn mind

Tt has further to be remembered that the practical alchemusts
were well aware that 1f (they could not know that the emphasis was
on the ‘if") they succeeded 1n making gold artificially their ives
mght be in grave danger from avaricious princes and other evilly
disposed persons Even the suspicion that they had discovered the
secret was often sufficient to imperil them One alchemist com-
plained that, falling under this suspicion because he had happened
to effect some rather spectacular cures during an epidemuc, he had
to disguise himself, shave off his beard, and put on a wig before he
was able to escape, under a false name, from a mob howling for his
elixir; he added that he knew of persons who had been found
strangled 1n their beds simply because they were thought to have
found the Stone, though 1n reality they knew no more about 1t than
therr murderers It will appear in the following pages that the
possesston of alchemucal lore was 1n fact a perilous hability, even
when royal licences to practise the Art were granted, as they often
were by Henry VI of England and other rulers

For reasons of safety, therefore, as well as from a cupidity that -
did not wish to share knowledge that might prove mvaluable, the
alchenusts used to describe their theories, matenals, and operations
m emgmatical language, efflorescent with allegory, metaphor,
allusion, and analogy. Some of this langnage can be interpreted by
one familiar with the literature and with the substances commonly
used 1n alchemy, and no doubt more of 1t could be understood by
the adepts themselves, but the result of such cryptic modes of
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INTRODUCTORY

expression 1s that it 15 not always possible to decide whether a
particular passage refers to an actual practical ewperiment or 1s of
purely esoteric significance Tlus pomt 1s referred to again m
Chapters 2 and 7, but meanwlile 1t may be useful to provide a
sample 1n illastranon

According 10 an anony mous seventeenth-century book entitled
The Sophie Hydroluk, the philosophers’ stone, or the ancient,
secret, incomprehenstble, heavenly, blessed, and trune umversal
stone of the sages, is made from a kind of mineral by grinding 1t to
powder, resolving it into 1ts three elements, and 1ecombining these
clements into a sohd stone of the fusibihity of wax The details of
the process are scarcely as simple as this outline would suggest It
15 first necessary to purge the onginal material of all that is thuck,
nebulous, opaque, and dark i 1t, an operation to be effected by
means of ‘our Pontic water’, which is sweet, beautiful, clear, limpid,
aad brigliter than gold or diamonds or carbuncles Then the ex-
tracted body, soul, and spint must be distilled and condensed
together by their own proper salt, yielding an aqueous hquid with
2 pleasant, penetrating smell, and very volatile This liqud is known
as mercurial water or water of the Sun. It should be divided into
five pornons, of which two are reserved while the other three are
moed together and added to one-twelfth thewr weight of the
dvinely endowed body of gold. Ordinary gold 1s uscless mn this
connexton, having been defiled by daily use

When the water and the gold have been combined n a solutory
alembic (p 46) they form a solid amalgam, which should be ex-
posed 1o gentle heat for six or seven days Meanwhile one of the
two reserved fifths of the mercurial water 1s placed 1 an egg-shaped
phial and the amalgam 15 added to 1t Combination will slowly take
place, and one will mingle with the other gently and imperceptibly
as 1ce with warm water This union the sages have compared to the
union of a bride and bridegroom When 1t 1s complete the rematn-~
ing fifth of the water 1s added a little at a time, 1n seven instalments,
the phial is then sealed, to prevent the product from evaporating o1
losing 1ts odour, and maintamned at hatching-temperature The
adept should now be on the alert for various changes. At the end
of forty days the contents of the phsal will be as black as charcoal :
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ALCHEMY

this stage 1s known as the raven’s head. After seven days more, ata
somewhat Iugher temperature, there appear granular bodies, like
fishes’ eyes, then a cucle round the substance, which 1s furst reddish,
then wlute, green, and yellow, like a peacock’s tail, a dazzhing white,
and finally a deep red. That marks the clima, for now, under the
rarefymng mnfluence of the fire, soul and spirit combine with ther
body to form a permanent and indissoluble Essence, an occurrence
that cannot be witnessed without admiration and awe. The revivi-
fied body 1s quickened, perfected, and glonfied, and 1s of a most
beautiful purple colour, 1ts tincture has virtue to change, tinge, and
cure every mmperfect body.

That 15, 1f everything has gone well, but sometimes mushaps
threaten There are four bad signs a red o1l floating on the surface,
too rapid a transition from white to red, imperfect solidification,
and refusal of a test portion of the substance to melt like wax when
placed on hot 1ron If these are not given immedsate attention no
success will be attamned If any of them should be observed, the
compound must be taken out of the phial and treated with more of
the mercurtal water. It 1s then to be heated till any sublimation or
evolution of vapour has ceased, when 1t may be replaced in the
phual and the original treatment continued

"The author concludes by reminding the successful operator that
the Stone thus prepared includes all temporal feliaity, bodily
health, and material fortune By its aid Noah built the ark, Moses
the tabernacle wath all 1ts golden vessels, and Solomon the Temple,
besides fashioning many precious ornaments and procuring for
himself long life and boundless riches Yet the Stone cannot be
applied for purposes of metallic transmutation 1n the form 1n which
1t was left at the completion of the operation described, but must
be further fermented and adapted, otherwise 1t could not be con-
ventently projected upon imperfect metals The additional treat-
ment consists in melting 1n a crucible one part of the Stone with
three parts of the purest gold available, whereupon an efficactous
tincture will be obtained capable of transmuting one thousand
tmes 1ts own weight of base metal mto gold Many other things
may be done with the tincture which must not be revealed to this
wicked world
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INTRODUCTORY

The word alchemy is derived from the Arabic name of the art,
alkimia, 1n which “al’ 1s the definite article. On the onigin of ‘kimia’
there are differences of opinion. Some hold that 1t 15 derived from
kmt ot chem, the ancient Egyptians’ name for their country, this
means ‘the black land’, and 1s a reference to the black alluvial soil
bordering the Nile as opposed to the tawny-coloured desert sands
In the early days of alchemy 1t was much practuised m Egypt, and 1f
this dervation 1s accepted the name would mean ‘the Egyptian
art’. Agamst this etymology 1s the fact that in ancient texts kmt or
chem 1s never associated with alchemy, and 1t 1s perhaps more likely
that kzmia comes from the Greek chyma, meaning to fuse or cast
ametal As practical alchemy dealt very largely with this particular
operation, 1t might well have been named from 1t Whatever the
truth, our word alchemy and 1ts modern formation, chemustry,
come directly from the Arabic, and provide reminders that m the
carly Middle Ages the principal students of the Art were Mushms
(Chapter 5)

The origins of alchemy 1tself were diverse When men had be-
come culuvators of the soil and stockbreeders, mstead of mere
food-gatherers, they took to bmlding towns, thus maugurating the
change 1n methods of living known as the urban revolution As a
result of this revolution, communities were able to support specral~
1zed craftsmen on the surplus of the harvests procured by the
agricultural workers, and by at latest 3000 B ¢ such crafts as metal-
lurgy, weaving, carpentry, building, and the making of dyes and
pigments were well established The art of writing and recording
had also been mvented, probably in Mesopotamia, one of the
earltest known documents being a clay tablet of about 3600 BC
gving a statement of the financial accounts of a temple

During the 3000 years or so before the first definite appearance
of alchemy 1 the last couple of centurtes before Chnist, the accumu-
lation of technical knowledge went steadily on, and some of the
achievements of ancient craftsmen have never been surpassed
Coloured alloys and artficial gems were manufactured, glass-
making was well established, and the useful properties of very many
minerals and plants had been discovered (Chapter 4) But all such
familianty with matersal objects and the changes that could be
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effected 1n them did not mply the segregation of what wc should
now call technology from the other aspects of daily hife. The opera-
tions of the craftsmen were carried out to the accompaniment of
religious or magcal practices, and supposed connexions were scen
between metals, minerals, plants, planets, the Sun and Moon, and
gods Thus 1n Babylonia gold was connected with the Sun and with
the god Enll, and silver with the Moon and the god Anu. Astro-
logical considerations became of increasing 1mportance, and by the
sixth and fifth centuries 5 ¢ a very complex science of astrology
had been elaborated. Since many of the crafts later drawn upon by
the alchemusts, particularly metallurgy and colouring, were much
nfluenced by the observance that had to be paid to astrological
beliefs, 1t 1s worth while to examine this point more closely ; with
the operations they took over, the alchemusts also accepted much of
the astrological speculation
In the first place, astrology emphasized a harmony betw een the
macrocosm or umverse and the mictocosm or man; all that went on
n the untverse had 1ts influence on, and its parallel 1n, man The
soul of man was believed to enter the body by way of a particular
star, and at death to return to heaven by the same path The signs
of thezodiac, by then established as twelve, had a magical significance
and could be used for casting horoscopes, not merely for man but
for discovering the favourable conditions for carrying out, say, the
preparation of a certain drug or alloy. The calculations involved in
making the horoscope often required the use of mystic numbers
such as magic squares, so that an esoteric numerology arose. Such
a numerology was further developed by Pythagoras (c. 530 B ¢)
and 1s frequently encountered 1n alchemical treatises (pp 36, 74).
With the Greeks of about the fourth century B ¢ astrology was
still regarded as concerned with the regulation of all happenings 1n
the universe, as 1t had been 1 anctent Mesopotamia, but whereas
the Babylonian astrologers had given pride of place among the
heavenly bodies to the Moon, the Greeks gave precedence to the
Sun The Moon and the five planets then known were assigned each
to a special deity and endowed with the charactersstics of that deity;
on thus system the reddish planet was called after Mars, the god of
war, and astrologically governed warlike affairs, while the planet
18
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assigned to Venus was potent in matters of love The old 1dea that
the planets were connected with metals was also adopted, so that
the Sun, the Moon, Mars, Mercury, Venus, Jupiter, and Saturn
were often metaphorically used to signify gold, silver, 1ron,
. mercury or quicksilver (‘argent vive’), copper, tin, and lead.
Bestdes astrology, other philosophical sciences were now being
cultivated. Greek physicians and thinkers visited the centres of
learning 1n Mesopotamia and Persia, and brought back ideas not
merely from those centres themselves but from other visttors who
had come from the opposite direction, namely from India, central
Asta, and even China. All this crude material was worked up by
such great philosophers as Plato and Amnstotle mnto the mmposing
body of Greek thought that has fundamentally affected Western
cwvilization ever since.
With therr growing mtellectual achievements the Greeks of this
- peniod combined mulitary prowess, and under Alexander the Great
(356323 B c) they destroyed the Persian power, mnvaded north
Indsa, conquered Tyre and Gaza, and occupred Egypt. The last
country, with 1ts delightful climate and its awr of mscrutable
wisdom, attracted Greek settlers i great numbers, and m 332 B C
Alexander founded 1 the Nile delta the aity named after himself,
Alexandria.
The stage was now set for the rise of alchemy, but before begin-
mng our story proper 1t will be profitable to spend a little time i a
, brief examination of the views of Anstotle (384—322 B.C) on the
constitution of matter, for those views were to form much of the
background of exoteric alchemscal theory According to Anstotle,
then, the basis of the material world wasa prime Or primutive matter,
which had, however, only a potentral existence until mpressed by
“form’. By form he did not mean shape only, but all that conferred
upon a body 1ts specific properties. In 1ts stmplest mamifestation,
form gave rise to the ‘four elements’, fire, ar, water, and earth,
which are distingwished from one another by their ‘qualities’. The
four primary qualities are the flud (or morst), the dry, the hot, and
the cold, and each element possesses two of them Hot and cold,
however, and flud and dry, are contrartes and cannot be coupled,
hence the four possible combinations of them 1n pairs are.

19



-  ALCHEMY

Hot and dry, assigned to fire.

Hot and fluid (or morst), assigned to air

Cold and fluid, assigned to water

Cold and dry, assigned to earth. ~

This may be expressed diagrammatically as shown 1n figure 1.

q % &
@ i 2N
&
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»
'Y
S Q <
% % %,
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Figure 1 The Four Elements

In cach element, one quality predominates over the other;
earth, dryness, in water, cold , 1n air, fludity , and 1n fire, heat None
of the four elements 1s unchangeable; they may pass mto one
another through the medium of that quality which they possess n
common, thus fire can become air through the medum of heat, air
can become water through the medium of fludity, and so on Two
clements taken together may become a third by removing one
quality from each, subject to the limitation that this process must
not leave two 1dentical or contrary qualities, thus fire and water, by
parung with the dry and cold qualities, could become arr, or by
parting with the hot and fluid qualities could give rise to earth In
all these changes 1t 15 only the ‘form’ that alters, the prime matter
of which the elements are made never changes, however diverse
and numerous the changes of form may be
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INTRODUCTORY

Anstotle next argues that each and every other substance 1s com-
posed of each and every ‘element’, the difference between one sub-
stance and another depending on the proportions 1 which the
elements are present. The kind of reasoning on which tlus pro-
posttion 1s based may be followed by observing what happens when
a prece of green wood is heated . drops of water form at the cut end
of the wood, therefore wood contains water, steam and vapours
are given off, therefore wood contamns air, the wood burns, there-
fore 1t contains fire; and an ash 1s left, therefore wood contamns
carth. A substance that contains much fire m 1ts composition will
burn casily; similarly a liquid owes 1ts hquidity to the lugh pro-
portion of water 1n 1t, a lughly volatile substance contaimns much
arry and a stone 15 preponderantly composed of earth

Now, as we have seen, each element can be transformed 1nto any
of the others It follows that any kind of substance can be trans-
formed into any other kind by so treating 1t that the proportions of
its elements are changed to accord with the proportions of the
elements in the other substance This may be done by change of the
elements orgmally es ssting 1n the first substance, or by adding some
substance consisting of such a proportion of the elements that
when the two substances are mmed or combaned the desired final
proportions are attamned. Here we have the germ of all theortes of
metallic transmutation and the basic philosophcal justification of all
the laborious days spent by alchemsts over their furnaces If lead
and gold both constst of fire, air, water, and earth, why may not
the dull and common metal have the proportions of 1ts elements
adjusted to those of the shining, precious one?

The question was a reasonable one, but left the more difficult
one — as to the method employable ~ unanswered Vartous practical
methods suggested themselves to the alchemists 1n due course, as
we shall see ; and the 1dea of the harmony and unity of the universe,
‘One 1s All, and All is One’, led to the belief that the universal
spirit could somehow be pressed mto service either through the
stars or by concentrating 1t, so to speak, in 2 particular prece of
matter — the philosophers’ stone. These were alchemical specula-
t10ns, not Anstotle’s, but they were founded on his cosmology

Amstotle also expressed views on the formation of metals and

21



ALCHEMY

minerals that helped to direct alchemical thought He believed that
there were two ‘exhalations’ concerned, but 1t 1s not very clear
whether these are to be considered as matersal or spiritual, perhaps
they were spectal modifications of the universal spirit. In any case,
one of the exhalations 1s vaporous and the other smoky. The
vaporous exhalation 1s formed when the Sun’s rays fall upon water,
and 1s moist and cold, while the smoky exhalation 1s formed when
the rays fall upon dry land, and 1s hot and dry Each exhalation 1s,
however, mixed with more or less of the other To the two exhala-
tions correspond two classes of bodies that originate 1n the earth,
namely minerals and metals The heat of the dry exhalation 1s the
cause of all mnerals, or 1n other words these substances are com-
posed mainly of the ‘smoky’ exhalation Such are the kinds of -
munerals that cannot be melted, and realgar, orpiment, ochre,
sulphur, and other substances of that sort The ‘vaporous’ exhala-
tion 1s the cause of all metals, those bodies that are esther fusible or
malleable or both, such as 1ron, copper, gold. All these originate
from the imprisonment of the vaporous exhalation 1n the earth, the
dryness of which compresses 1t and finally converts 1t into metal.
Thus, since nerther exhalation 1s entirely free from the other, metals
and minerals, like all other substances, are composed of each of the
four elements, but 1n metals the predominating elements are water
and air (chiefly water), while 1n minerals they are earth and fire
(chiefly earth)

To conclude this preamble, 1t may be recollected that the theory
of the unity of the world permeated by a universal spirit had a
corollary in the assumption that every object mn the universe
possessed some sort of ife. Metals grew, as did mmerals, and were
even attributed sex A fertihzed seed of gold could develop into a
nugget, the smoky exhalation was masculine and the vaporous one
feminine, and mercury was a womb 1n which embryonic metals
could be gestated. These and similar animustic belefs mungle with

the more rational outlook of Aristotle, and are more closely related
to late forms of Platonism
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THE GREEK ALCHEMISTS

THERE is some doubt concerning the earliest mention of alchemy,
for a reference to 1t occurs 1 a Chinese edict of 144 B¢ (P 31),
while a book on alchemical matters was written 1 Egypt by Bolos
Democritos at a date that cannot be more prectsely fixed than as
_about 200 B ¢ However, whether the honour should go to China,
or whether Egypt established a shight lead, there 1s no uncertainty
about the fact that the mam line of development of alchemy began
. m Hellemstic Egypt, and particularly Alexandra and other
towns of the Nile delta

After 1ts founding 1n 332 B C, Alexandria rapidly grew to be the
greatest and most jmportant town of the ancient woild Under its
rulers the Ptolemies an enormous library was gathered together —
Ptolemy Philadelphus (285247 B c) even bemng fortunate enough
to acquire Aristotle’s personal library — and a museum Or unIversity
was built to house the scholars attracted thither from all parts of the
Greek world A mathematical school was started by the great
Fuclid himself, and among 1ts celebrated pupils were Archimedes,
whose ¢ Principle’ 15 known t0 (even 1f not always understdod by)
every schoolboy; Hipparchus, who catalogued over 2 thousand
stars ; Eratosthenes, who measured the crcumference of the Earth;
and Apollonius of Perga, who wrote a treatise on conic sections
Grammar, literary criticism, philology, astronomy; astrology, and
medicme all found learned teachers and enthustastic disciples, and
this mtellectual actrvity was stimulated by foreign contacts arising
from the port’s thriving export and import trade.

Other towns m the Delta shared the delight 1n learning, and 1t
was at one of them, Mendes, that Bolos Democritos wrote his book
called Phystka. This was drvided mto four parts, dealing respec-
tively with the making of gold, the making of silver, the making of
gems, and the makmg of purple The recipes Bolos Democritos
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gives were collected from a vartety of sources, such as craftsmen’s
notebooks and scraps of practical mformation from Egypt, Persia,
Babylonia, and Syria, but what distinguishes him from the artisans 1s
that he was interested n the transmutation of matter, which he
thought wasindicated by the changes in colour of metals when uader-
gomg such treatment as alloying He and other carly alchemusts
therefore searched the collections of recipes made by metallurgsts,
dyers, glass-makers, and similar workers, to try to discover some
processes that seemed likely to suit their purpose, often copying
only parts of the recipes quite mnsufficient to carry the process
through to the ends designed by the craftsmen The object was to
find some way of tingeing, unting, dyeing, varnishing, or alloying
one metal to make 1t resemble another — especially to make a base
metal resemble gold
From making a metal that resembled gold to believing that the
artificial product really was true gold was only a short step for the
alchemusts, who lacked the technical tramning of the goldsmuths, and
whose fundamental curiosity was philosophical rather than directed
to mercenary gain If a metal had a golden lustre, they thought, 1t
must be gold, though Archimedes could have told them differently
And 1f artificial gold tarnished after a while 1t was merely because
the transmutation had not been fully successful. Colour, 1n fact,
to the alchemists was the most important charactenistic of a metal,
and so we find throughout Greek alchemical literature an insistence
on colour-changes and sequences of colour-changes that left 1ts
mark on all subsequent alchemy The underlying 1dea seems to
have been that since the prime matter was the same 1n all sub-
stances, an approximation to this prime matter should be the first
quest of alchemy , when such a substance had been obtamned 1t was
to be successively impressed with ‘pure qualities which one after
another should gradually rise 1n the scale of metallic virtue’ to the
perfection of gold Manifold were the attempts to procure the basic
matter, and any black solid made from non-precious metals b
fuston, alone or wath the addition of sulphur, arsenic sulphides, or
other substances, was deemed a possibihity Gradually there g;ew
up a generally accepted order 1n which the colours impressed upon
this raw materral should appear 1if the process were to be successful :

24



THE GREEK ALCHEMISTS

black, whate, iridescent, yellow, purple, red. but individual al-
chenusts sometimes varted the order according to their own 1deas
or theortes An operation of this kind was often carried out 1n an
apparatus known as a kerotakss (p 47).

It cannot be doubted that such early alchemical practice and
theorizing went on continuously from the time of Bolos Democritos,
but unfortunately scarcely any records of 1t remam until we reach a
period some 500 years later. Two papyri, known as the Leiden and
Stockholm papyr1, discovered 1n a grave at Thebes i Egypt, con-
tain what seem at first sight purely practical recipes based on a book
on dyeimng written by Anaxilaos of Larissa 1n or about 26 B ¢ ; the
papyrt themselves probably date from about Ap 300 Closer
examination of the recipes, however, has shown that they could not
yield any practical results, and 1t may therefore be that they were
snippets collected by an alchemist Stronger evidence that alchemy
was being practised i the centuries immediately before and after
the birth of Christ 1s provided by the fact that, about A.D. 300, an
author named Zosimos, of Panopolis (Akhmim) m Egypt, wrote
an encyclopaedia on the subject 1n twenty-eight books. Some of the
passages 1n it are apparently onginal, but a large part of the work
is a compilation from earlier texts now lost

It 1s clear from the writings of Zosimos that, in the iterval which
had elapsed since Bolos Democritos wrote his Physika, alchemical
speculation ran riot. We now find 1n 1t a bewildering confusion of
Egyptian magic, Greek philosophy, Gnosticism, Neo-Platonism,
Babylonian astrology, Christian theology, and pagan mythology,
together with the enigmatical and allusive language that makes the
mterpretation of alchemical literature so difficult and so uncertain.
Mercury, for instance, goes under many aliases the silvery water,
the ever-fugitive, the divine water, the masculine-fermnine, the seed
of the dragon, the bile of the dragon, divine dew, Scythian water,
sea-water, water of the moon, and milk of a black cow. In order to
give some show of authority to their nebulous doctrines, alchemists
busied themselves 1n composing treatises that they then attributed
to any philosopher or celebnity of earlier imes whom therr whim
led them to select. Thus works on alchemy were ascribed to
Hermes, Plato, Moses, Miriam his sister, Theophrastus, Ostanes,
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Cleopatra, and Isss. m fact, 1f the support of any particular source
was desired, steps were always taken to provide the appropriate
books, sayings, or stortes Legends and myths were given
alchemical mterpretations, the golden fleece, which Jason and the
Argonauts carried over the Pontic Sea to Colchs, was claimed to
have been a manuscript on paichment, teaching the manner of
making gold by alchemucal art, and even the ‘Song of Solomon’
was supposed to be an alchemical treatise couched i verled
language

Extant works of Zostmos were published with a Fiench trans-
latton by Berthelot and Ruelle :n 1887-8 they include his
‘ Authentic Memours®, ‘On the Evaporation of the Divine Water
that fines Mercury’, and a ‘ Treatise on Instruments and Furnaces’.
He tells us that the chemical arts were practised m Egypt under
royal and priestly control, and that 1t was illegal to publish any
work on the subject. Only Bolos Democritos had dared to nfringe
this regulation ; as for the priests themselves, they had incised therr
secrets on the walls of the temples and pyramuds in hieroglyphic
characters, so that even 1if any seekers after forbidden knowledge
were venturesome enough to brave the darkness of the sanctuaries
they would have found the mscriptions unintelligible The Jews,
however, had been mitiated 1nto the mysteries and afterwards trans-
mitted them to others

Zosimos shows signs here and there of having had a faurly wide
experience of chemical operations with metals and munerals Thus
he says that ‘the second mercury’, arsenic, can be obtamed from
sandarach (arsenic sulphide) by first 10asting 1t to get 1id of the
sulphur, when ‘cloud of arsenic’ (arsentous oxide) will be left If
this 1s heated with various (reducing) substances 1t yields the
‘second mercury’, which can be used to convert copper mnto silver.
The product of the last operation would of course not be silver, as
he imagined, but copper arsenide, a white metal-like solid some-
what resembling silver m appearance Zosimos also describes quite
mtelligibly the preparation of white lead from litharge and vinegar,
the first product of this reaction, sugar of lead or lead acetate, 15
correctly said to be both sweet and salt-like, and, on keeping, to
change slowly into white lead Other chemuicals mentioned are
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realger, ochre, haumatite, and natron, and Zosimos knew that
mercury conld be extracted fiom cinnabar.,

Yet such zenumne chemical hnow ledge forms a very insubstantial
apex for the mverted pyrermd of alchemucal speculation erected
upun st Indced, we may purhaps feel that the chemical facts were
often miroduced 2y a kind of scasening. to give a flavour of
authenticaty w w hat were 1n reality pure products of the imagina-
tion. The apparcnt destruction of 2 metal by heat and 1ts conversion
0 a powder, followved perhaps by regeneration of the metal on
heatirg the powder wath charcosl, could move Zosimos to write

I ] peleep and saw before me a priest standing upnght before a
bowl-shaped oYor, whielt was approached by fiftcen steps The priest
remranad stending, and I heard 2 voice from on hugh which said to me,
‘Thnve seccomplished the pevron of descendingg the fifteen steps towards
the dar} ness, nnd the acuon of ascending the steps towards the hight
The seenfice rencws 1oe, reecung the dense nature of the body. Thus
eonseerated by necesany, I beonme a spint” Having heard the voice of
him v ho stood upon tie altar, T asked him who he was In a fechle
voice Le anse ered me, ‘T 2m Jon, priest of the sanctuary, and I have
suficred intolurble violnce Tor one came quickly in the moming,
cleaving me wath a svord, and dismemberning me systematically He
remosed all the chin from my head with the sword that he held; he
mued my bones with my flesh and bumed them wath the fire of the
treatment. It s thas, by the transformation of the body, that I have
learned to become spint”

In Iater Greek alchemical wrtings, such symbolism and allegory
beecome even more flowery. We may consider some of them here;
others arc quoted 1n another chapter (7). The best known of the
Greek alchemists after Zosimos 1s Stephanos of Alexandria, who
flourished at the time of the Byzantine Emperor Herakletos I (Gro-
G41) Herakleios, who overthrew the Persian might at the battle of
Nineveh in 627, and restored the True Cross to Jerusalem, was not
only a great soldier and statesman but an enlightened patron of
learning. It is said that, like the later Holy Roman Emperor
Rudolf II (p 231), he was much nterested 1n alchemy, the resem-
blance between the two monarchs in this respect extending to the
fact that 1 therr later years their absorption 1n alchemical studies
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Jed them to neglect affairs of state Stephanos was m favour at the
court of Herakletos at Byzantium, and was a philosopher, mathe-
matician, astronomer, and alchemist He gave public lectures on
geometry, arithmetic, astronomy, music, and the philosophes of
Plato and Aristotle, and wrote several books, including two on
alchemy The principal alchemical one 1s a long treatise divided
into nine chapters or lectures ; 1t gtves a full exposition of the theory
of alchemy as 1t was understood 1n the seventh century A The
Greek text has been studied and translated into English, with anno-
tations, by Sherwood Taylor, who says that Stephanos was certainly

not a practical laboratory worker but viewed alchemy as a mental
process

This opmnion 1s based not only upon a general consideration of

the work as a whole, but upon a particular passage, which Sher-
wood Taylor renders as follows

* The  wise man speaks in riddles as completely as pdssible Thus
he declares, as a teacher demonstrates everything, saying ‘nothing 1s left
remaining, nothing 1s lacking, except the vapour and the raising of the
water’ Having shown 1n this the preparation of the whole, rendering
all in few words, that ye may not overwhelm the moving things with
much matter, that ye may not think about saffron of Cilicia and the
plant of anagallis, and the Pontic rhubarb for themselves, and of other
juices, gall of quadrupeds and certain beasts, of stones and of destructive
minerals, things that are dissumlar to the perfection-making, single and
one nature, that men wandering shall not be led away from the truth, 1n
order that 1n a natural existence they shall not seek for a non-existent
tendency What else® The most eminent man and counsellor of all
virtue turns them around and draws them to the view of truth, that you
may not, as I said [take note of] materral furnaces and apparatus of
glasses, alembics, various flasks, kerotakides, and sublimates And those

who are occupied with such things 1n vain, the burden of weariness 1s
declared by them

After this definite statement that practical alchemy 1s but a
burden of weariness, 1t does not occasion any surprise to find

Stephanos becoming lyrical about magnesta The quotation 1s again
from Sherwood Taylor’s translation

O wisdom of teaching such a preparation, di
, displaying the work, O
moon clad 1n white and vehemently shining abroad whiteness, le; us
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learn what 1s the lunar radiance that we may not miss what 1s doubtful
For the same 15 the whitening snow, the brilliant eye of whiteness, the
bridal procession-robe of the management of the process, the stamless
chiton, the mind-constructed beauty of fair form, the whitest composi-
tion of the perfection, the coagulated milk of fulfilment, the Moon-froth
of the sea of dawn, the magnesia of Lydia, the Itahan stibmite, the
pymtes of Achaea, that of Albania, the many-named matter of the good
work, that which lulls the All to sleep, that which bears the One which
1s the All, that which fulfils the wondrous work What 1s this emanation
" of the same Moon? I will not conceal 1t, but will display visibly the
sought-for beauty. For the emanation of 1t 1s the mystery hidden 1n 1t,
the most worthy pearl, the flame-bearing moonstone, the most gold-
besprinkled chiton, the food of the hquor of gold, the chrysocosmic
spark, the victorious warrior, the royal covering, the veritable purple,
the most worthy garland, the sulphur without fire, the ruler of the
bodies, the entire yellow species, the hidden treasure, that which has
the moon as couch .. For 1t 1s white as seen, but yellow as appre-
hended, the bridegroom to the allotted moon, the golden drop [falling]
from 1t, the glorious emanaton from 1t, the unchangeable embrace, the
indelible orbit, the god-given work, the marvellous making of gold

By the time of Stephanos, then, alchemy had very largely become
a theme for rhetorical, poetical, and religious compositions, and the
mere physical transmutation of base metals into gold was used as a
symbol of man’s regeneratron and transformation to a nobler and
more spiritual state This convention was strengthened by
Stephanos, and is characteristic of all late Greek alchemy; thus
Archelaos, writing about 715, exclaims (C A Browne’s trans-
lation).

When the spinrit of darkness and of foul odour 1s rejected, so that no
stench and no shadow of darkness appear, then the body 1s clothed with
hght and the soul and spirit rejoice because darkness has fled from the
body And the soul, calling to the body that has been filled with hght,
says ‘Awaken from Hades! Arise from the tomb and rouse thyself
from darkness! For thou hast clothed thyself with spirituality and
divinity, since the voice of the resurrectton has sounded and the
medicine of life has entered into thee * For the spirit 1s again made glad
1n the body, as 1s also the soul, and runs with joyous haste to embrace 1t
and does embrace 1t Darkness no longer has dominion over the body,
since 1t 15 a subject of light and they will not suffer separation agaimn for
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etermty And the soul rejoices 1 her home, because after the body had
been hidden 1n darkness, she found 1t filled with light And she united
with 1t, since it had become divine towards her, and 1t 1s now her home
For 1t had put on the hight of divinity and darkness had departed from
it And the body and the soul and the spirit were all united 1n love and
had hecome one, 1n which unity the mystery had been concealed In
therr bemng umited together the mystery has been accomplished, its
dwelling place sealed up and a monument erected full of light and
dvinity

Though this imagery 1s drawn from amalgamations of metals
with mercury, and from other alchemical operations, 1t 1s obviously
1n no sense to be regarded as a practical recipe: there are too many
ambiguities and too few precise ndications The poem as a whole
contains figurative references to many of the supposed stages of
transmutation, but its significance 1s mystical or religious The same
may be said of other alchemical poems of about the same date,
ascribed to Theophrastus, Hierotheos, and Heliodoros; they all
follow the pattern of Stephanos and Archelaos A line of cryptic
signs, known as the ‘formula of the crab’ and supposed to be a
hieroglyphic recipe for transmutation, 1s found in one of the works
ascribed to Zosimos Its concluding symbol 1s said to mean ‘Blessed
1s he who understandeth’, a pious ejaculation that might be uttered
after reading any of the late Greek alchemuists

What the future development of alchemy 1n this direction might
have been 15 happily needless to conjecture events were now taking
place that completely altered the entire scene Before passing to
those events, however, we must consider Chinese alchemy, the

onigm of which was approximately contemporaneous with that of
the Alexandrian form of the art

[
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N EW light upon the ongins of alchemy has recently been pro-
vided by the discovery and publication of some early Chiese
writings on the subject. It had long been known that the Chinese
practised a mystical form of alchemy coiresponding n many ways
to that expounded by Western alchemical mystics, but the available
data gave little mformation about the paths of development 1t had
followed At the present time, however, largely owing to the work
of O S.Johnson, T.L Davis, L. C Wu, K F. Chen, and part1-
cularly H H. Dubs, the facts are begmnning to emerge — and very
mteresting facts they are It appears, indeed, that one of the earliest
historical mentions of alchemy 1s to be found 1n a Chinese imperial
edict 1ssued 1n 144 B.C , which enacted that comers and those who
made counterfeit gold should be punished by public execution A
commentator on this edict, writing about A.D. 180, explans that the
Emperor Wen (about 175 8c¢) had allowed such practices, and
much alchemistic gold had been made ; however alchemustic gold 1s
not really gold, and the alchemusts thus lose their time and money
and are left with nothing more than empty boasts When they
become poor through wasting their substance on their expertments,
they turn to brigandry or 1obbery, and hence the Emperor Jing
(Chung) 1ssued his edict against them.

The fact that alchemy had to be prohibited by law indicates that
1t must have had a farly lengthy previous history, and Chinese
sources aver that 1t was first practised by a notabihity named Dzou
(Tsou) Yen who flourished in the fourth centurys ¢ Dzou Yenwas

" a wonder-worker highly esteemed by contemporary kings, nobles,
and magnates, and professed to know what occult virtues should
be studied 1n order that a state mught prosper, 1t would have been
in keeping 1f he had also promssed his patrons that he would enrich
them by alchemscal means. Such an achievement would have been
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no more marvellous than his success m ripening millet in a district
where the weather had been very cold Dzou Yen played music on
a set of warm pipes and the millet ripened at once
Tn spite of the official ban on alchemy 1t was not elimmated, and
in 133 B C —only eleven years after the edict —an alchemist was
recetved by the Emperor Wu because he clafmed that, by worship-
ping the goddess of the Stove, he had discovered the sccret of 1m-
mortahty The Emperor was interested, honoured the alchemust,
and asked to be mformed of the things to be done The alchemust
said that the Emperor must first worship the goddess of the Stove
1n his own person ; this would enable lum to invoke spiritual beings,
who, when they appeared, would render possible the conversion of
cinnabar nto gold ; this gold was to be made 1nto vessels for drink-
ing and eating, and even 1n 1tself would then prolong hfe suffici-
ently for the Emperor to give audience to ‘the immortals of Peng-
lat who live 1n the midst of the ocean’; and when this audience had
been given with due sacrifices he would himself have become
immortal
Thus story 1s significant 1nasmuch as 1t reveals two characteristic
features of Chinese alchemy, namely that the principal object of the
art was to secure immortality or at least longevity, and that the help
of spiritual beings or mmor gods was to be 1nvoked. Dubs tells us
that the goddess of the Stove was ‘a beautiful old woman clad in
red garments with her hair done up 1n a knot on the top of her head
As the divinity i charge of cooking and brewing medicines, she
naturally took care of alchemy too’ Commercial pursuits were
despised 1n China at this persod, which perhaps esplains why
accounts of attempts at the alchemical preparation of gold for
mercenary purposes are few, the prolongation of life, on the other
hand, was a noble aim, to which artificial gold should be solely
devoted.
Experimments with this object were made for the Emperor Suan
m 6o BC by alearned young man named Liu Hsiang (79~8 B C ).
‘The Emperor had become interested 1n the immortals and had had
sacrifices made to the five sacred mountamns and the four great
rivers, a fact that the ‘possessors of recipes’ or magicians seized
upon to mduce him to establish official worship, of a score of other
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divinities. Liu Hsiang, who in spite of us youth was a Grandee
Remonstrant or impenal adviser, tmproved upon the magictans by
saying that gold could be made according to the recipe of Dzou Yen
and others contamed 1n two ancient books entitled “The Great
Treasure’ and “The Secrets of the Park’. The Emperor was suffici-
.ently impressed to mnstruct L Hsiang to go ahead, at Treasury
expense, and he spent a great deal of money before admitting
fallure. His lack of success gave officials the opportunity of 1m-
peaching him for having broken the edict of 144 B C., and he was
mmprisoned and sentenced to death; but the Emperor valued s
ability and easily allowed lumself to be persuaded to cancel the
sentence when Liu Hsiang’s elder brother, the Maiquis of Yang-
cheng, offered a substannal ransom
The spectacular fiasco of imperially sponsored alchemy was 1n-
effective 1n discouraging the optimism evinced by alchemusts then
~and throughout the centurtes, and explanations of Lt Hswang’s
unsuccess were soon forthcoming One 1s given m the following
story of about the begmning of our era, related by Dubs. A gentle-
man of the impenal court, Cheng Wei, loved the art of alchemy.
He took a wife, and secured a servant from a magcian’s household,
after which he tried to make gold according to the recipes 1n ‘The
Great Treasure’, but 1t would not come His wife however stood
by to watch him as he fanned the ashes to heat the retort containng
quicksilver. She said, ‘I want to try to show you something’, and
thereupon took a drug out of 2 bag and threw a very little of it nto
the retort. It was absorbed, and 1 a short while the contents of the
retort had become silver. Wei was greatly astonsshed and asked hus
wife why she had not sooner told him that she possessed the secret.
She replied ‘In order to get 1t, 1t 15 necessary for one to have the
proper fate.” In other words, a favourable destiny, recalling the
favourable astrological conditions postulated by later alchemusts, 1s
a prerequistte; while the addinion of the ‘drug’ foreshadows the
mdispensable ‘philosophers’ stone’ of the future. ‘
The next mention of alchemy 1s in the Tsan-tung-ch or Docu-
ment Concerning the Three Stmilars” — posstbly star-shaped hexa-

gons, alchemy, and Taoist philosophy (p- 36) — ascrﬂ?ed to Wer
Bo(Po)-yang. It was wrtten about the second or third century
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A D., which proves that 1ts author used a pscudonym, for Wer Bo-
yang or Bo-yang of Wei 1s a title of Lao-dze [Lao-tse] (¢ 300 B.C
or perhaps a good deal earlier), founder of the Taosst (Daoist)
system (p 36) The book deals with the preparation of the ‘pill
of immortality’, which 1s made from gold and which 1s so extremely
effictent that 1t need be only very tiny. A Chinese biographical work
entitled ‘ Complete Biographies of the Immortals’ tells an amusing
story of how Bo-yang tested the faith of some disciples in himself
and his gold medicine (translated by Wu and Davis):

Bo-yang [and his white dog] entered the mountains to make effica-
cious medicines With him were three disciples, two of whom he
thought were lacking 1n complete faith. When the medicine was made,
he tested them He said, “The gold medicine 1s made but 1t ought first
to be tested on the dog. If no harm comes to the dog, we may then take
1t ourselves, but if the dog dies of st, we ought not to take 1t.” Bo-yang
fed the medicine to the dog, and the dog died an instantaneous death.
Whereupon he said, “The medicine 1s not yet done The dog has died
of 1t Doesn’t this show that the divine light has not been attained ? If
we take 1t ourselves, I am afraid we shall go the same way as the dog
What 1s to be done?” The disciples asked, ‘ Would you take it yourself,
Sir?’ To this Bo-yang replied, ‘I have abandoned the worldly route and
forsaken my home to come here I should be ashamed to return if I
could not attain immortality So, to live without tahing the medicine
would be just the same as to die of the medicine I must take 1t > With
these final words he put the medicine into his mouth and died instantly.

On seeing this, one of the disciples said, *Our teacher was no com-
mon person He took the medicine and died of 1t. He must have done
that with special mtention’ The disciple also took the medicine and
died Then the other two disciples said to one another, “The purpose of
making medicine 1s to attempt at attaining longevity. Now the taking
of this medicine has caused deaths It would be better not to take the
medicine and so be able to live a few decades longer® They left the
mountain together without taking the medicine, mtending to get bunal
supplies for their teacher and their fellow disciple

After the departure of the two disciples, Bo-yang revived He placed
some of the well-concocted medicine in the mouth of the disciple and
1n the mouth of the dog In a few moments they both revived He took
the disciple, whose name was Yt, and the dog, and went the way of the
immortals By a wood-cutter whom they met, he sent a letter of thanks
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to the two disciples The two disciples were filled wath regret when they
read the letter.

A good deal of information about early Chinese alchemy is to be
found 1 a treatise written by Go(Ko)-Hung, who lived 1n south
China from 254 to 334, and used the sobriquet of Bao-pu-dzu (Pao
P'u-tsu). This name literally translated means ‘The master who
preserves his pristine simpliaity’, but was happily rendered by Wu
and Davis as ‘ Old Sober-sides’. The first part of Go-Hung’s book
is entitled Nuy pe-en or ‘Inner Chapters’, and deals with the trans-
mutation of metals, elixirs of life, ascetic rules for reaching long-
evity, and methods of achieving immortality. According to Dubs,
Go~Hung maintains that other things besides chemical operations
are necessary for success

The alchemist must previously fast for a hundred days and punfy
himself by perfume. Officials, such as Liu Hsiang, cannot perform the
necessary fasting Only two or three persons should be present at a
transmutation It must be done on a famous great mountain, for even a
small mountain 15 inadequate. It 1s impossible to perform a transmuta-~
tion 1n a palace The adept must moreover learn the method directly
from those skilled in the art. Books are inadequate What 1s written 1n
books 1s only enough for beginners The rest 1s kept secret and 1s given
only 1n oral teaching. Worship of the proper gods 1s necessary The art
can moreover only be learned by those who are specially blessed.
People are born under suitable or unsuitable stars Above all, belef 1s
necessary. Disbelief brings failure.

Go-Hung gives very numerous rectpes for transmutations and
for preparing elxrs, and pomts out that alchemical gold, which 1s
uniform throughout, should be distngushed from a base metal
superficially tinted to make 1t look like gold He states that a man
may prolong his life by taking medicines made from plants, but
can become immortal only by the use of a Divine Elxur made from
metals and minerals. It 1s difficult to identify the substances that
were to be employed in the preparation of this eluir, but red and
yellow arsemc sulphides, sulphur, cinnabar, alum, salt, white
arsenic, oyster shells, mica, chalk, and the resin of the pine tree
were certamly mncluded among them The resulting elxar, when
thrown on to mercury or a mixture of lead and tmn, converted the
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metal into gold or silver — gold from mercury, silver from the lead-
tin alloy. Taken as a medicine for one hundred days 1t made a man
smmortal An interesting detail 1s that Go-Hung gives what 1s prob-
ably the earliest description of the preparation of mosaic gold
(stannic sulphide, yellow sulphide of tin)

The background of Chinese alchemical theory was the philo-
sophy or religion of Taoism, usually said to date from ¢. 300
B¢ Zao (Dao) means the Way or Path of the Umverse, and Tao-
1sm rests on the belef that the First Cause 1s the revolution of the
heavens round the Earth. Soothill, quoting a wrter of the fourth
century B C., says, ‘ What there was before the Universe was Zao:
Tao makes things what they are, but 1s not 1tself a thing. Notlung
can produce Tao. yet everything has Tao within 1t, and continues
to produce 1t without end.” The Taossts wished for long life, the
better to prepare themselves for Paradise, and to this end practised
meditation, control of breathing, and various physical exercises, as
well as strict frugality of diet. By a natural evolution, the desire for
longevity grew 1nto the hope of immortality, and the disciples of
the cult were thus led to the study and practice of alchemy.

Passing from the general to the particular, we find three mamn
pomnts of relevance The first 1s the great importance attached by
the Chinese to the number §; the second concerns the relation of
this number to the magic square of the numbers 1 to 9; and the
third 1s the theory of Y and Yang We may consider these three
points 1n turn.

The sigmificance given to the number § 1s reflected 1n the facts
that there were five elements, namely wood, fire, earth, metal, and
water , five zones of space, five ‘directions’, namely north, south,
east, west, and centre, five colours, namely yellow, blue, red, white,
and black; and five stones from which man was first taught to
extract copper. In Chinese alchemy the five elements, directions,
and colours were related to one another and to the five metals gold,
stlver, lead, copper, and 1ron, thus earth was connected with the
colour yellow, the direction centre, and the metal gold The other
groups were wood, blue, east, lead, fire, red, south, copper; metal,
white, west, silver, and water, black, north, 1ron A further con-
nexion was between these groups and the five planets, water corre-
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sponding to Mercury, fire to Mars, wood to Jupiter, metal to Venus,
and earth to Saturn These equations help to elucidate many of the
ideas and theories found in Chinese alchemy, and foreshadow
similar supposed correspondences 1n later times,

The relation between the number 5 and the magic square of the
first nine digits (excluding zero) (p 74), has been examuned by
Stapleton, who points out that this square forms the ground plan
of the Ming-Tang or impertal ‘Hall of Distinction’ or ‘ Temple of
Enhghtenment’. This was a square temple with mine rooms
numbered according to the arrangement of the digts in the magic
square, where the principal number, five, occupies the centre The
Ming-Tang ‘seems to have been cluefly used for the promulgation
of the monthly ordinances, and especially for the proclamation of
the Calendar regulations, necessitated by the Chinese year having a
variable length Apart from the central room, each of the four
rooms bearing an odd number had a single canopied Dats, whereas
each of the even-numbered corner rooms had two such raised plat-
forms. This gave a total of 12 such sites for the necessary monthly
Proclamation of Space and Time.’

Stapleton suggests that, apart from the central room 5, the rooms
may not originally have been deliberately numbered accordmng to
the magic square, but that, when by accident thus arrangement was
hit upon, a mathematictan happened to notice 1ts pecuhar features
The Ming-Tang m that case would have been the origin of the
magic square; but, whatever the truth, the plan of the temple
became of mmportance in alchemy. This was because the Son of
Heaven, when 1n the Mung-Tang, was believed to become the in-
carnation of the Deity and therefore possessed of unlimited power
over matter. By using the ground-plan of the temple as an al-
chemical amulet or talisman, the adept would recerve some of this
iaower at second hand and would thus be able to prepare the pill
of immortality or an elsar for transmuting base metals mto gold.
The chemical operations mvolved mn these two processes required
that the heating of the mixtures should be carried out five, or a
multiple of five, times

Some centuries after the appearance of the Ming-Tang, a new
conception arose 1n Chinese philosophy, namely that of the
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‘Opposing Principles’ Yim and Yang. It probably dates from about
the sxth century B¢ The central idea of the theory was that the
prime matter of the universe gave rise to two principles with
directly opposed natutes; thus Yin 1s feminine, watcry, heavy,
passtve, and earthy, while Yang s masculine, fiery, hght, and active.
Yang was assoctated wath the Sun and ¥ with the Moon Inter-
action between the two principles led to the formaton of the five
elements of which the world 1s constituted Alchemical extension
of this 1dea led to a connexion of Yang with gold, sulphur, cinna-
bar, and other substances supposed to have the power of giving
Iife and fullness of years, though it does not appear that Y was
assoctated with mercury. The fact that Yang was regarded as the
male fertilizer and Yin as the passively receptive ferminine principle
led to an emphasts on Yang substances 1n recipes for preparing the
pill of immortality and the elixirs  but the practical mstructions do
not lead us very far along the Path, as the following example, trans-
lated by Wu and Davis from the Tsan-tung-chi, will 1llustrate .

Cooking and distillation take place in the cauldron, below, blazes the
roaring flame Afore goes the White Tiger leading the way, followmng
comes the Grey Dragon The fluttering Chu-ntao [Scarlet Bird] flies the
five colours Encountering ensnaring nets, 1t 15 helplessly and immov-
ably pressed down, and cries with pathos hike a child after 1ts mother
Willy-nully 1t 1s put into the cauldron of hot fluid to the detriment of
1its feathers Before half the time has passed, Dragons appear with
rapidity and 1n great number The five dazzling colours change 1nces-
santly Turbulently boils the fluid 1n the zmg [furnace] One after
another they appear to form an array as irregular as dog’s teeth Stalag-
mutes which are ke mudwiniet 1cacles are spat out honzontally and
vertically Rocky heights of no apparent regulanity make their appear-
ance, supporting one another When ym [negatveness] and yang
[posttiveness] are properly matched, tranquility prevails

In other words, ‘the solution was evaporated to crystallization’.

How much more picturesquely our textbooks of practical chemustry
mught be written !

The question of the relation between Chinese alchemy and that
of Islam and the West 1s one that has given rise to much discusston

Transmisston of knowledge and 1deas was much more widespread
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m the ancient world than has sometimes been supposed, so that we
mught expect to find Chinese alchemical information affecting the
practitioners of Persta, Mesopotamia, Arabia, and Egypt, as well
as 1tself being influenced by a stream 1n the other direction. Accord-
ing to some scholars, the early Alexandrian alchemists were not
attempting to make gold arufically, but were merely trymg to
prepare passable imitations In support of this thesss they adduce
the facts that there are no undoubtedly genuine references to full
metallic transmutation much earhier than Islamic days, and that the
Egyptians and Greeks knew far too much about metallurgy and
assaymg to render the alchemusts’ claims for their products to be
credited In China, on the other hand, definite attempts at trans-
mutation had been made as early as the first century B ¢. (p. 33),
and at the same time the rarity of gold mn that country meant that
much less was known about 1ts chemical and physical properties,
alchemical gold was thus more likely to be accepted as authentic
‘They also pomt to the quite considerable trade going on between
China and Alexandra 1n the first few centurtes of our era, and
altogether make out a good case for supposing that the 1dea of
transmutation was brought by Chunese travellers.

There are, however, equally strong arguments on the contrary
side. In the first place, Chinese alchemy was very predominantly
mtent upon preparmg a medicine that should ensure immortality:
but this alchemical trend does not appear 1 Near Eastern alchemy
until the days of Islam, after the first Arab ships bad dropped
anchor at Canton 1n 714 and so mitrated what became a very brisk

-trade, It seems hardly likely that 1f the Chinese brought stories of
metallic metamorphoses to Alexandma they would not have
accompanied them with stories of the pill of immortality. Further,
expert metallurgical knowledge mn the eastern Mediterranean
countries would not necessarily lead to a disbehef 1 the possibility
of transmutation, for not every specimen of artificial gold was sub-
mitted (or designed to be submitted) to assay Among early workers
on metals and minerals the belief that one metal might be changed
into another could well have arisen independently at many dx&’:arent
times and m many different countries, and the emphasis of Chinese
alchemy on mmmortality and that of the Near Eastern on the
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acquisttion of gold seem to 1mply that there was no close or genene
relationship between the two. The most that can be said with cer-
tainty 1s that there was exchange of information between China and
Alexandrra and, later, Islam; to settle the larger question of affinity
and lineal descent many more data would be necessary than are at
present available

At the pertod when alchemy was beginning to grow rapidly 1n
the Levant, 1t had already begun to dwindle in China By A.p. 1000,
experimental alchemy was virtually abandoned, and the vocabulary
and terminology of the art had been adapted to spirnitual and
mystical systems —a development that had already begun n the
West also The quest for immortality was raised to a higher plane,
but the scaffolding of alchemical thought was too useful to be
abandoned.
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BY the time that alchemy arose, vartous branches of technology
had already reached a lugh degree of efficiency Among them were
metallurgy, ceramics, glass-making, dyemng and colouring, weav-
ing, brewing, and the preparation of drugs, poisons, and cosmetics.
The metallurgists knew how to extract such metals as copper and
wron from therr ores, and were thoroughly familiar with methods of
assaying gold and silver with fair accuracy. Cupellation was one
of the methods employed. Here the impure precious metal 1s mixed
with lead and the metals are fused together 1n a porous crucible or
cupel, often made of bone-ash. On blowing air over the melted
mass, the lead and other base metals are oxidized, and the molten
lead oxide or litharge, which contains all the base-metal oxides, 1s
partly blown off by the blast, and partly absorbed by the walls of
the cupel. Left in the crucible 1s a button of refined gold, or, if
silver was origmally present as well as gold, a button of gold-silver
alloy It was known as early as the second century B c. that silver
could be separated from gold by a modification of this cupellation
method, namely by adding salt and barley husks as well as lead to
the crude metal in the cupel. On heating, the silver 1s converted
into silver chloride, which 1s absorbed by the cupel, and the gold
15 left 1n a state of purnty.

Stmilar proficiency was shown by the dyers Even as long ago
as 1500 B ¢. the Egyptians could produce fabrics dyed 1n stripes of
red, blue, and yellow, and the simple dyemng of linen and leather
had been practised for centures earher. The celebrated Tyran or
‘Imperial’ purple dye was extracted on an ndustrral scale from the
molluscs Purpura and Murex on the coast of the eastern Med{ter-
ranean between Tyre and Haifa The streets of T'yre were notorious
for their evil smell, which emanated from the decomposing remains
of millions of these shellfish, only a small part of the body being
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used to obtam the dye. The art of mordanting with alum and other
substances was also well known, as was the somewhat difficult
process of dyeing with mdigo. The dyer’s was a skilled and re-
spected craft — but apparently not a very pleasant one, for a papyrus
of about 2000 B.C says of an ndigo-dyer, ‘His hands sunk, they
have the odour of rotten fish, and he abhorreth the sight of all
cloth.’

The making of cosmetics occupied a large number of workers,
particularly 1n ancient Egypt, where black and green eye-pamnts
were made from soot, burnt almond shells, or a black mineral such
as stibnite or galena, and from the green mineral malachite and a
green resin from certain conifers. Lip-colour was made from a basis
of animal fats, and perfumes were entracted from flowers and
aromatic resmns. For the latter purpose, flower petals were dipped
mto fat or o1l at about 65° ¢, or laid on a layer of solid animal fat,
and replaced from time to time by fresh petals untl the fat became
fully charged with the perfume. Pomades obtaned 1n this way were
made up mto balls or cones and were often worn on the head. In
some cases a kind of distllation was used for extracting perfume
from flower petals or leaves, and this process 1s of very great
antiquity, a primitive form of distillanon-apparatus dating from
about 3500 B ¢ has been unearthed at Tepe Gawra in north-east
Mesopotamia and described by Martin Levey of Pennsylvania State
Umiversity It consists of a double nmmed pot, with holes 1n the
mner rim to dran the channel between the two. The substance
from which the perfume was to be extracted was placed n the
channel, and a volatle o1l or other hquid poured 1nto the pot, over
which a lid was then placed On heating, the liquid bosled and the
vapour condensed on the cooler Iid. The liquid so formed ran nto
the channel, dissolved the perfume, and then flowed back into the
pot, where 1t was volanlized agan, hence the process was con-
;:muous, and was 1n fact what we now describe as a reflux distl-

ation.

The manufa‘cture of glass had been carrted out in Egypt and
i\f{;s;ltazltlaixa hsir:)ce la(tie prehistoric times, the Assyrians even being

gh to produce a wide range of coloured glasses, mclud-
ing a purple one containmng colloidal gold Glass jars and phuals
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were common i Egypt, some of them decorated with glass threads
of various colours The Egyptians also made artificial pearls of
glass beads and exported them to neighbouring countries. Early
glass vessels were moulded, or buwlt up from glass rods, but 1n the
first century B.C. or thereabouts the art of glass-blowing was 1n-
vented, 1n Syria, This very greatly increased the repertoire of the
art, and glass vessels of all shapes and sizes soon became available.
The glass-ware of Askalon in Syria long maintamed a pre-eminent
positon.

From the preceding paragraphs 1t will be apparent that the first
alchemists found ready to hand a mass of technological knowledge
and practice, much of 1t very appropnate to the operations they
wished to carry out At the same time they were innovators 1 the
sense that they often considerably modified existing apparatus and
apphances, and adapted industrial chemical processes to ends for
which they were not ongmally designed The man alchemcal
operations were calcination, sublimation, fusion, crystallization,
and distllation; they remained more or less constant throughout
the alchemical period, though the apparatus employed underwent
gradual 1mprovement and elaboration, and with the discovery of
powerful solvents such as alcohol, the alkalis, and the mneral acids
a shift of emphasis from more drastic methods to milder ones was
not uncommon. Those alchemusts who used animal and vegetable
products 1 their work frequently relied upon a further operation,
namely fermentation or putrefaction, and this term was sometimes
applied to changes in morganic substances taking place with the
evolution of gases. Gases themsclves were not recognized as
chemical individuals but were regarded as contaminated air or
merely bad smells

Calaination 1mplied the reduction of a solid to the state of fine
powder, principally by means of heat and generally with a change
of composttion. Thus although gold could be obtamed as a powder,
and was then known as calx of gold, 1t was 1 fact still 1 the metallic
state , but when lead 1s heated 1 arr 1t 1s converted 1nto a yellowish-
brown powder of a non-metallic nature ~m this case the calx of
lead 15 a lead oxide For calciming by means of heat many different
kinds of furnaces were used, as they were for most of the other
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operations; hence large furnaces, small furnaces, and furnaces of
intermediate size formed the major part of the equipment of an
alchemical laboratory. The principal fuel was charcoal, though
almost anything that would burn was pressed into service — wood,
peat, rushes, o1l, wax, pitch, coal, and dried dung of horses, cattle,
and camels It was a common obsession with the alchemists that of
they could but get a suffictently lugh temperature, transmutation
would be easy. They therefore used bellows to such an eatent as to
earn the nickname of souffleurs, ‘ puffers’, bestowed upon them by
the cynical A glance at a picture of an alchemist’s worhshop (plates
1, 2, 3) will plamly reveal the supreme position held by the
furnace among the multfarious tools and appliances that usually
encumbered every square foot of space. The multiphaty of fur-
naces was rendered necessary not only by the need for economy of
fuel but by the difficulty of regulaung a single furnace to give
different degrees of heat, a difficulty not overcome unul the inven-
tion of dampers, said to be due to the fifteenth-century Bristol
alchemust Thomas Norton (p 184). Norton claimed that he had
constructed a furnace 1n which no fewer than sixty different temper-
atures could be attained at one and the same time — but drawings of
his Iaboratory nevertheless show several furnaces Further regula-
tion of furnace-temperature by the use of a chimney to promote the
flow of air over the fuel was introduced by another alchemust,
Johann Glauber (1604-68), 1n the seventeenth century. Earher
chumneys served merely to carry off fumes
Fusion was usually effected 1n earthenware crucibles, erther single
or 1n the form of the ot dar ot This consisted of a lower crucible,
over which was set a second with a perforated base. Crude metal or
ore was mixed with a flux 1n the upper part of the apparatus, and
on heating 1 the furnace the molten metal obtamned flowed down
nto the lower crucible, leaving the slag or scortes behind. Sublima-
tion (p 54), which consists 1n heating a substance unuil 1t vaporizes
and then condensing the vapour directly back to the solid state by
rapid cooling, 1s not of general application since most vapours pass
through a liquid phase before sohdifying However, many of the
substances used 1n alchemy happen to produce sublimates very
easily ; they mclude sulphur and many sulpludes, amber and other
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resins, and camphor. The word sublimate was sometimes used to
mclude a liquud product if 1t stuck to the top of the subliming
apparatus, as 1s implied in a definition given by Geber (p. 131).
‘Sublimation is the elevation of a dry tlung by fire, with adherency
to its vessel’, but strictly speaking a sublimate should be solid.
Instructions for the building of furnaces often form part of
alchemical trcatises Thus Geber says that the calcinatory furnace
should ‘be made square, 1n length four feet, and three feet 1n
breadth, and let the thickness of the walls be half a foot; after thus
manner: Luna (silver), Venus (copper), Mars (iron), or other
things to be calcined, must be put into dishes or pans of most strong
clay, such as of which crucibles are made, that they may persist 1n
the asperty of fire, even to the total combustion of the thing to be
calcined.” He enthustastically adds, ‘Calanation is the treasure of a
thing, be not you weary of calcination ’ The athanor ~ from the
Arabic al-zannur, furnace — resembled the calcinatory furnace, but
contained a deep pan full of sifted ashes The vessel with the matter
to be heated was to be firmly sealed and then placed 1 the mudst of
the ashes, so that the thickness of the ashes surrounding the vessel,
underneath and above, should be about four inches on the average,
but more or less according to the intensity of the heating required.
According to this author, therefore, the athanor was a rather
elaborate form of the heating-apparatus known to a modern
chemist as a sand-bath On the other hand, the solutory or dis-
solving furnace was a water-bath, consisting of a small furnace
supporting-a pan full of water with iron guds or nings m 1t on

- which glass vessels could be set In the descensory furnace, an iron

or earthenware funnel with a lid was fixed 1 the middle of the fire,
and any hiquid products flowed down the stem of the funnel mto a
recerver placed bhelow.

If caleination and similar operations gave rise to much diversity
of furnaces, distillation was responsible for a parallel array of stills
Some early forms are shown 1n Greek alchemical manuscripts of the
first centuries of our era, which also illustrate flasks, receivers, and
other pieces of apparatus (plate x1) A typical stull of this period
consisted of a flask (btkos, cucurbite) to contam the liquid to be
distilled, with a still-head carrying a delvery-spout or sofen The
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still-head was known as an ambrx, but this name was often applied
later to the still and still-head as a whole, and has given nsc, by
way of the Arabic al-anbig, to our word alembic. Some still-heads
were provided with two or three spouts, and the apparatus was then
described as a dibtkos or tribikos The separate spouts do not appear
to have been designed to collect different fractions of the disullate,
so that therr purpose 1s obscure. The nvenuon of the zribikos was
ascribed to a woman alchemist, Mary the Jewess, traditionally sup-

Figure 2 A Sull, showing flask or cucurbat,
alembic or still-head, delivery-spout, receiver,
and furnace

posed to be Miriam, sister of Moses In a work passing under her
name, quoted by Zosimos (p 25), instructions for making a
tribikos are given ﬁThree copper or bronze tubes should be made,
each a cubit and a half 1n length, and of a thickness of metal rather
greater than that of a pastry-cook’s frying-pan One end of each
tube should be adjusted to the size of the neck of 1ts recewver, and
the other should be soldered 1nto a copper or bronze still-head The
still-head should fit closely on to the earthenware vessel containing
the matter to be distilled, and the jomt should be luted with flour-
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paste. Simular luung was to be apphed between the delivery-spouts
and the receivers

In later imes, a special luting known as ‘philosophers’ clay”’ or
‘clay of wisdom’ was highly recommended. According to one
recipe, it consisted of rwo-thirds clay free of stones and one-third
of a mixture of dried dung and chopped hair.

Mary the Jewess 1s also credited with the invention of the water-
bath ~ which 1s still known 1n France as the dan-marie — and of the
apparatus called the kerotakis that figures prommently in Greek
alchemical writings. In those days panting was frequently executed
by the encaustic process, in which the pigments were mixed 1n
melted wax ~ generally beeswax —and applied to the support by
means of a brush The metallic plate or palette, often triangular mn
shape, on which artists kept therr pamnts fluid by resting it over
a small charcoal-burner, was the kerotakss. In 1ts application to
alchemucal operations, the kerotakis was placed mnside a cylindrical
or spherical container, closed at the lower end, containing mercury
or sulphur or some other substance that would partly or entirely
vaporize on heating. On the kerotakis proper (the name was later
applied to denote the apparatus as a whole) was placed the metal to
be subjected to the action of the vapours, normally mn the form of
forl or powder, and the orifice at the top of the cylinder or sphere
was closed with a hemispherical cover On heating, the volatile
substance gave off 1ts vapours, which 1n part attacked the metal and
m part were condensed at the top of the apparatus, the hqud flow- -
ing back to the bottom. In effect, therefore, a continuous reflux
action was mamntained. The nature of the product varied according
to the metals and vapours used, thus lead and copper on the kero-
takis and sulphur below yielded a black substance that recetved
much attention from the alchemsts. Blackness or melanosis was
supposed to represent the first stage towards transmutation , theo-
retically 1t should be followed by a whitening or leukosis and then
by a yellowing orj xanthoss, with sometimes 2 further stage of
10815 or purpleness Reconstructions of two forms of kerotakss by
F. Sherwood Taylor are shown 1n figure 3.

In early sulls there was no efficient cooling (figure 4), so that
volatle liquids were usually lost, though some could be absorbed

47



3

?u}«lmtﬂ’mn pod s SOOI
; ‘ m
uHamd«

L 3

it

LA
Qe

Espop | )

I N

Sesras

#a;an-u

CONDENSING COVER

"
< a8Bap X,

L gies.

RECEPTACLE

FOR
BOILING u{auu:

AT

Figure 3 XKerotahides Above, as shown m a Greek manuscript, below,
conjectural restorations by F Sherwood Taylor (By courtesy of the Journal
of Hellentc Studies and the executors of the late Dr Sherwood Taylor)
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sn wool or cloth and afterwards squeezed out. There were many
variations and combinations of alembics, but fundamentally they
were all the same, the best they could do with moderately volatile
substances 15 exemplfied by their use 1n extracting essential oils
from flowers. Here the use of batteries of alembics and receivers
was applied on a commercial scale 1n the preparation of rose-water,
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Figure 4. Disnllanon Note the astrological mfluences 1 the top nght-hand

corner, and the optimuism with which the recetver for the distillation 1s set.

(From E Darmstaedter, Dre Alchemse des Geber, by courtesy of Springer-
Verlag, Berlin)

of which the Caliph Al-Ma’mun (813-33) recetved an annual tribute
of 30,000 phials from the neighbourhood of Shiraz. Fresh rose-
petals were distilled gently, and the distillate consisted of an
aqueous hiquid contaming the rose-oil Weaker rose-water could be
obtamned by suttably diluting the disnllate with water which had
been pursfied by continued boiling and allowed to cool with protec-
tion from dust. For alchemical purposes, many other aromatic
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3

flowers, fruits, and leaves were treated m the same way, and the
decoctions were used 1n attempts to prepare the eliar

A curtous belief commonly held by alchemusts was that, even if
they had discovered a process that would lead to success, the prob-
abilities were that the substances used would have to be 1epeatedly
subjected to this process ~ perhaps for hundreds of times — before
the glorious end of the work revealed 1tself It was a very ancent
and persistent belief, for we find 1t among the Chinese alchemsts
(p 37) no less than among later adepts such as Thomas Charnock
(p. 195), who repeated one operation 476 times and hoped to

Figure 5 Pelican /left, alchemical, right, ormithological (From
J B Porta, De Distllatione, hb 1x, Rome, 1608)

continue to the five hundredth The process of returning a distillate
to 1ts residue and then redistilling was called cohobation, and a
special sort of double-reflux still could be employed to render the
process automatic This stll was called the pelican, for reasons that
will be obvious from the drawing (figure 5) It 1s thus very fittung
that a book on alchemy should appear.under the Pelican imprint

The mtroduction of stills m which the condensation of vapours
was effected outside the still-head appears to have been a European
improvement of the twelfth or thirteenth century, at least, such
stills are not mentioned by Islamic alchemusts until after 1 300, by
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which time they were well known m Europe. One of the first
results was the preparation of alcohol 1 a state of comparative
purity. It is not known with certainty who first discovered alcoholic
distillation, but a good case for this distinction might be argued 1n

Figure 6 A Water-cooled Sull

favour of Salernus, a physician of Salerno who died 1n 1167. About
a century later, Taddeo Alderotu (1223—95), of Florence, describes
the concentration of alcohol by repeated fractional distillation from
a tightly luted alembuc, the still-head of which was fitted with a
delvery-spout a yard long connected with a cotled tube immersed
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1n a trough through which a constant flow of cold water was maw-
tamed (figure 6). It has been estmeted that in this way an alcohol
of 9o per cent punty could be obtained
Alderott’s invention led to the discovery of rapidly mncreasing
numbers of new substances, and particululy encouraged further
apphications of the muneral acids, though as y et only on a laborotery
. scale It also led to an even wider diversity of forms of sull, the
prinaple of which is explamed by a later alchemist, Grambatusta
della Porta (1538~1615), as follows.

Both the vessel and the recen er must be considered according to the
nature of the things to be disulled For if they be of a flatulent nature
and vaporous they wall requure large and low vessels and 2 more capa-
c1ous recesver, or w hen the heat shall have been raised up to the flatulent
matter and that find 1tself strattened in the narrow cavities, 1t will seek
some other vent and so tear the vessel to preces (v luch w1l flie about
with a great bounce and crack, not wathout endamaging the standers-
by) and being at liberty will save stself from further harm. But if the
things be hot and thin you must have vessels with a long and small
neck Things with a middle temper require vessels of a middle size. All
which the industrious artificer may easily learn by the imutanon of
nature, who hath given angry and funious creatures as the lton and bear
thick bodies and short necks; to show that flatulent humours would
pass out of the vessels of a large bulk and the thicher part settle to the
bottom; but then the stag, the ostrich, the camelopard [gmiraffe], gentle
creatures and of thin spirits, have slender bodies and long necks; to
show that thin and subule spirits must be drawn through a much longer
and narrower passage and be elevated to punfy them

There were few deliberate attempts at fractional distillation until
the seventeenth century, but earlier alchemucal literature has
occastonal passages indicating that the process was not unknown.
Geber, for instance, whose Latin works appeared about 1300, has

the following sensible observations to make (in the Englsh trans-
lation by Richard Russell, 1678)

We will shew you the methods of disullation, with their causes.
Therefore of that which 1s made by ascent, there 1s a twofold way or
method For one 1s performed 1n an earthen pan full of ashes, but the
other with water 1n 1ts vessel, with hay or w ool. orderly so disposed,
that the cucurbit, or distllatory alembeck, may not be broken before
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the work be brought to perfection [figure 7] That which 1s made by
ashes, 1s performed with a greater, stronger, and more acute fire, but
what 1s made by water, with a mild and equal fire For water admuts not
the acuity of ignition, as ashes doth Therefore, by that distllation,
which 1s made 1n ashes, colours and the more gross parts of the earth
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Figure7 A Water-bath (From The Works of Geber, Enghshed by R Russell,
ed E.] Holmyard, by courtesy of ] M Dent & Sons Ltd)

TR

are wont to be elevated, but by that which 15 made 1n water, the parts
more subtile, and without colour, and more approaching to the I:Eu;e
of simple wateriness, are usually elevated Therefore more s hu e
separation 1s made by distillation 1n water, than by distlling bm ash:.
This he knows to be true, who, when he had distilled oyl by ashes,
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recerved his oyl scarcely altered into the recipient, but wishing to
separate the parts thereof, was by necessity forced to disul 1t by water
And then by rerterating that labour, he separated the oyl nto 1ts ele-
mental parts, so that from a most red oy, he extracted a most white and
most serene water, the whole redness thereof remaining in the bottom
of the vessel

Sublimation as a method of purifying such substances as sulphur
and white arsenic was widely employed, and emphasis was laid
upon preliminary tests to discover whether 1t should be carried out
with strong, moderate, or gentle heat Figure 8 shows one type of
sublimatory. The furnace has an 1ron bar runmng transversely
through 1t, about five or six inches from the bottom, and the glass
vessel contamning the substance to be sublimed 1s supported so that
it nearly but not quite touches the bar. The perforated disk 1s
arranged over the neck of the flask and helps to keep 1t 1n position,
the holes 1n the disk acting as exuts for hot gases from the furnace
The conical receiver fits over the mouth of the flask and serves to
collect the sublimate When 1t was necessary to ascertain if the
sublimation was complete, an earthenware rod about the diameter
of the little finger, and hollow for the lower half of 1ts length, was
held above the substances under experiment, 1f any solid formed
in the hole the sublimation was regarded as unfinished. It 1s a matter
of mterest that during the alchemical period both benzoic acid and
succinic actd were discovered by sublimation, from gum benzoin
and amber respectively ; benzoic actd was first described by Michel
de Nostredame (Nostradamus) 1n 1556, and succinic actd by Agn-
cola 1n 1546 In an apparatus used by Jean Béguin early m the
seventeenth century for the sublimation of benzoic acid from gum
benzorn, the recetver consisted of a sheet of grey paper folded
double and twisted into the shape of a cone.

From contemporary drawings and paintings, we recetve a strong
mpression that alchemists’ laboratories were seldom characterized
by tidiness, but there were exceptions Thus the German alchemist
Andreas Libavius (1540-1616) clearly had a propensity for neat-
ness, he was an accomplished experimenter and several discovertes
stand to hus credit He was the first to prepare stannic chloride and
ammonium sulphate — the latter now produced 1 millions of tons
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annually for agricultural purposes —and observed the blue colour
maparted to solutions of copper compounds by ammonia; he also
mvented various wet and dry methods of analysis. In his book
Alchymura, published 1n 1595, he gives a plan and elevaton of his

Figure 8 A Sublunatory (From The Works of Geber, Enghshed by R Russell,
ed E ] Holmyard, by courtesy of ] M Dent & Sons Ltd)

1deal * chemical house”. This contamed a mamn laboratory, doubtless
housing, the array of furnaces that sul} played so prominent & part
sn alchemical operations, a store-room, a preparation-room, a room
for sand-baths and water-baths, a crystallizing-room, a room for
the laboratory asssstants, a fuel-store, and 2 wine-cellar The last
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amenity was probably intended not so much for the promotion of
conviviality among the staff as for storng the cheap wines from
which alcohol was distilled.

In the principal laboratory, apparatus was arranged round the
walls; besides the furnaces there were descensortes, sublimatories,

- stalls, crucibles, mortars and pestles, phals, flasks, and basmns. It

would doubtless have won the warm approval of the great Perstan
alchemist Razs, the contents of whose laboratory are described later
in this book (p. 86).

References to temperature 1n alchemical literaturé are 1nevitably
vague — thermometers were not invented untl the early eighteenth
century. The alchemusts realized that a water-bath could not be
made as hot as an ash-bath, but apart from such obvious distinc-
tions the only ‘fixed points’ were such indefinite criterta as red-hot,
white-hot, or as hot as a manure-heap (often used for gentle heat-
ing) or a broody hen As late as 1622 the German alcherust J D.
Mylws recognized only four degrees of heat, namely that of the
human body (which 1s fairly constant), that of June sunshine, that
of a calcining fire, and that of fusion

Some 1dea of the cost of equipping a laboratory 1n England at
the beginning of the seventeenth century can be gamed from a
manuscript preserved at Alnwick Castle and quoted by J W
Shurley. It refers to the fitung-out of a sull-house (distilling-room)
n the Tower of London for the ‘ Wizard Earl’, Henry Percy, ninth
Earl of Northumberland, who was imprisoned there 1n 1606—7 with
Sir Walter Ralegh, Lord Cobham, and Lord Grey. Both the Wizard
Ear] and Ralegh were interested m alchemy The accounts show
that bricks, tiles, and other necessaries for making the furnace cost
125 Gd, while the carpenter was paird 225 1od for umber for the
bench, shelves, and stairs Two lead cisterns cost 15s 10d, two stills -
8s Gd, a copper vessel 75 7d, bellows 10d, a file 3d, a steel chusel 4d,
a parr of long compasses 4d, vartous glass-ware 315 6d, and ‘ diverse
other necessaries as Colebasketts handbucketts syves payles potts
pannes packe threed tape wyer Strayners treys pastbord wax paper
matts Candlesticks postage and such like’ 225 6d Further expenses
a year later included 115 8d for a new tin stdl, s 11d for a parr of
goldsmuth’s scales and a box to keep them in, 4s 4d for weights to
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go with the scales, 35 8d for phials, 25 1d for repairs to the walls
and glazed windows, and 3s 10d for an 1ron pestle and mortar
These figures may be compared with the expenditure on alchemical
equipment made by James IV of Scotland a hundred years earher

(p. 214).
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Evnm‘s of the seventh to tenth centuries proved o have
decisive effect upon the development of alchemy. Thoc years sa%
the foundation of the rehgion of Islam and the extoblishment of the
empire of the Caliphs Muhammad, the Prophet of Islam, was born
about AD §70, and, being left an orphan at an carly oge, gained s
living by acung as a camel-driver for trade caravan He belongea
to the Hashim family of the tnbe of Kuraish and hved @t Mecen,
which owed 1ts prosperity to 1ts situation on the caravan route from
Abyssmia through the Yemen to Palesunc and Syria Though never
of robust health, Muhammad had a reflective ond sensive mind,
much given to meditations of a rehigrous character, and he gradunlly
became convinced that he had a divinc mussion to fulfil s
marriage to Khadya, a rich widow whose camels he hed driven,
enabled him to pursue lus religious ponderings untrammelled with
monetary cares, and gave lum lessure for lengthy discussions v ath
the numerous Jews and Christians who Ived at Meccs or visied st
for bustness.

Muhammad soon became deeply dissatisfied with the relygion of
lus fellow-countrymen, or rather wath their lack of it. At that ume,
indeed, the Arabs were little better than fetishists, worshipping
stones, stars, trecs, wells, and other ianimate objects, having no
conception of prayer, and beheving i evil or at least unfriendly
spirits — the jinns or genies of the ‘Arabian Nights’. The chief
centre of worship was the Kaaba or ‘cubical” building, 1n which was
fixed a sacred black stone alleged to have fallen from heaven in or
about the time of Abraham This relic—sull there — attracted
pilgrims from far and wide, especially at the time of the great fair
held at Mecca every year, and enterprising citizens were not slow
to turn the circumstance to therr financial advantage Idols were
added to the Kaaba according to the predilections of various tribes,
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who were thus led to the pilgrimage; a ceremonial tradition grew
up; and the leading families of Mecca, among whom many of the
Kuraish were prominent, became wealthy, arrogant, and matersal-
1stic.

It was not until he was forty years old that Muhammad began to
preach agamst such worldliness and polytheism, urging penitence
and the worship of the One True God —mn Arabic, Allah His
system was based on Judarsm and Christianity, but he regarded
Christ as a prophet Iike Moses or Isarah and did not admut his
divimity , he looked upon himself as the last and greatest of the
prophets; and 'his religion, Islam, signifies ‘submission to the will
of God’. Understandably enough, the Kuraish and other Meccan
plutocrats heartily disapproved of the new teaching, which was
calculated to wreck the customs upon which their wealth largely
depended, and they made conditions so unpleasant for Muhammad
that he decided to mugrate from Mecca. With some of tus followers
he moved northward to the aty of Yathrib, which afterwards
became known as Medina, or, n full, Medmnat al-Naby, ‘the city of
the Prophet’. Here is fortunes flourished and he soon became the
leader of a sizable and enthusiastic religious community. The
Muhammadan era dates from the year of this migration (kyra or
hegira), namely 622, but uses lunar years of twelve months of
alternately 30 and 29 days with occastonal intercalation of one day
at the end of the twelfth month; the average length of the Muslim
year is thus about 354 days 9 hours

The Prophet’s activities at Medma marked the beginning of
Islam not only as a religion but as a religious state, and by 630 he
felt strong enough to re-enter Mecca and subdue 1t When the city
surrendered to hum he behaved generously to 1its defenders, but
immediately set about destroying the 1dols and all traces of poly-
theism: “There 15 no god but God, and Muhammad 1s the Apostle
of God’ became and remamns the watchword of his adherents, the
Mushms To this strict monothetsm Muhammad added the prin-
ciples of belief in the mercy of God, the necessity for the repentance
of sinners, the obligation of regular prayer and fasting, the duty of
alms-giving, and the cumbency of making a pilgrimage to Mecca
at least once 1n a lifetime
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Though the Prophet never owned sway over the whole of
Arabia he welded together many of 1ts quarrelsome tribes and
factions and thus provided what was to be a powerful weapon 1n
the conquests soon to follow. The expansion of Islam has some-
times been 1magined as a szhad or holy war, with the Mushims surg-
ing forward carrying a sword 1n one hand and the Koran n the
other, but thus 1s a travesty of the truth The time was 1n fact ripe
for an Arab war of conquest, the natton was undergomng a period
of restless and energenic Iife and had been seized with the urge to
leave 1ts barren and inhospitable deserts for the richer lands so
temptingly near. The matenal resources of Arabia were small and
the population was increasing ; hunger and poverty were becoming
unbearable, and war was the only way out .

Sporadic raids across the frontiers of the Byzantine (Eastern
Roman) Emprre took place even before the Prophet’s death 1n 632,
and 1n 635 the Arabs captured Damascus Yet in these early affrays
comparatvely few Muslims took part; the brunt of the fighting was
borne by the hardy and heathen Bedoumn of the desert, more
anxious for spoil than to proselytize for Islam —of which the
majority of them had probably scarcely heard But the Faith was
rapidly gaming new adherents, and when the Arabs besieged
Jerusalem 1n 636 they were led by the Muslim Omar

Muhammad had named no one to take his place as leader of
Islam, but when he died Abu Bakr, father of his favournte wife
Ayesha, was chosen as Caliph (“successor’) by popular acclama-
tion Abu Bakr was succeeded in 644 by Omar 1, the victor of
Jerusalem, who was the first ruler to assume the title of Amur al-
Mu’mimin or Commander of the Faithful Thenceforward Islam
played a leading part in Arab affairs, and under Omar and the early
caliphs who followed him successful wars of conquest brought
Egypt, Palestine, Syna, much of Asia Minor, Crete, Sicily, Rhodes,
Cyprus, and part of North Africa under Mushm control. Progress
n Africa was halted for a time by the stuff resistance of the Berbers,
but early mn the eighth century Muslm armies occupied Ceuta
(ancient Septerm) and crossed nto Spam at the Pillars of Hercules
Therr commander here was Tarik, after whom Gibraltar (Mountain
of Tarik, Jabal Tarik) was named The mvasion of Spain was
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»quickly completed and the conquerors then passed nto France,
here, however, they were finally brought to a halt 1 732, when
Charles the Hammer dealt them a crushing blow at Porteers.

Thus within a century after the Prophet’s death Islam had be-
come a vast emprre stretching from the Pyrenees to the Indus, and
many and various races had become mncorporated nto 1ts civiliza-
tion Some of these peoples continued to speak their own languages,
but Arabic was the religious, offictal, and literary language through-
out the empire, and was occasionally made compulsory for speech
mn public. A ninth-century Bishop of Cordoba complamed that his
fellow Christians 1n Spain read Arabic poetry and romances not n
order to be able to refute Muslim theologtans but so that they mught
express themselves more elegantly and correctly in the Arabic
language: “there 1s hardly one among a thousand to be found who
can write to a friend a decent letter in Latin’. This general adoption
of Arabic throughout the educated classes 1n Islam accounts for the
fact that numerous Mushm works on alchemy are Arabic only
hinguistically, their authors bemng of Persian or other nation-
ality and not Arabs. The most distinguished alchemust of Islam,
Jabir (p. 66), was however a member of a well-known Arab
tribe.

When political conditions became quieter the Muslims soon
manifested a great interest 1n learning, and having overrun not only )
Alexandria and Harran but all the other principal centres of Greek
culture they were able to mndulge 1t to the full Under such en-
lightened rulers as Harun al-Rashid (764?~809) and Al-Ma’mun
(786-833) large numbers of academies and observatories were set

‘/up and the chief works mm Greek on plilosophy, astronomy,
mathematics, medicine, and other sciences were translated mto
Arabic, for the most part by Syrac-speaking Nestorians. From
the eighth century onwards Islam was producing scholars of
her own.

Khalid 1bn Yagqd

According to Ibn al-Nadim, a biographer of the second half of the
tenth century, the first Muslim to interest Tumself 1n-alchemy was
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the Umayyad prince Khalid 1bn Yazid, who died about 704. Ibn al-
Nadim says that Khalid had a general love for the sctences but was
particularly attracted to that of alchemy ; so he ordered some Greek
philosophers to be summoned from Egypt and mnstructed them to
translate alchemical books from the Greek and Coptic languages
mto Arabic. ‘This,” adds the biographer, ‘was the first translation
from one language to another 1n Islam’

Other histortans elaborate this brief sketch Khalid was the son
of the Caliph Yazd I, who died m 682 and was succeeded by
Khalid’s elder brother Muawiya II Muawiya, however, survived
‘his father by only a few months, and the Caliphate should then
have passed to Khalid But at that time Khalid was still in hus teens
and was considered too young to rule, so lus relative Marwan was
made Caliph on the understanding that Khalid was to be next 1n
succession. Once 1n power, Marwan went back on s pledge and
appointed his own son Abdul-Malik as successor, at the same time -
accusing Khalid’s mother of immorality. The lady retaliated by
causing Abdul-Malik either to be poisoned or to be suffocated with
pillows while he slept, and these events so sickened the young
prince that he withdrew from court life and devoted his remaining
years to the study of the sciences

Khalid 1s said to have studied alchemy under a Christian scholar
of Alexandria, one Marianos or Morienus, who had himself been a
disciple of the earlier Alexandrian alchemust Stephanos (p. 27).
"The story goes that Khalid had previously surrounded himself with
self-styled experts n the art but was invariably disappointed at their
failure to effect transmutation Mortenus, who was leading the life
of a Hermit at Jerusalem, heard of Khalid’s great interest in learming
and resolved to pay him a visit 1n the hope of converting him from
Islam to Christianity. He was received with courtesy, and finding
that Khalid desired above all things to watness the alchemical pro- -
duction of gold he asked for a room and equipment and there and
then performed a successful transmutation When Khaltd had gazed
at the alchemical gold, with true Orental despotism he ordered the
execution of the fraudulent alchemusts, and 1n the resulting com-

motion Morienus vanished

Several years elapsed before Ghalib, one of Khahd’s most
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trusted servants, learned from another hermit where Morenus was
to be found, and was despatched smmedrately to brmg him back.
On this second occaston of therr meeting, Mortenus, though still
expressing the hope that God would convert Khalid to a better
mind, revealed the secrets of alchemy and answered the many
questions that were put to im What happened to Morienus after-
wards we are not told, but Khalid set to work to enshrine his newly
acquired knowledge 1 a number of alchemical poems Some verses
ascribed to Khalid are quoted by later wrtters, and a collection of
similarly ascribed alchemical poems 1s preserved in a library at
Istanbul. Ibn al-Nadim says that he had himself seen works of
Khalid bearing the followmg titles. ‘The Book of Amulets’, ‘The
Great and Small Books of the Scroll’ ; and * The Book of the Testa-
ment (to his son) on the Art’. The most celebrated of the works
supposedly written by Khalid 1s entitled ‘ The Paradise of Wisdom’
. which according to a Mushim biographer, Hayjs Khalfa (1599-1658),
contained 2315 verses. )

Before inquiring mnto the amount of truth contained n the above
stories, we may complete the picture of.an engaging character by
adding that, as a youth, Khalid forcibly ejected a rioter from the
pulpit of the Church of St John the Baptist at Damascus (after-
wards the Great Mosque) ; and that he appears to have been mstru-
mental in the deciston that state accounts should be kept in Arabic
instead of, as had been the custom, 1n Persian.

The question of the historicity of Khalid’s preoccupation with
alchemy was considered m great detasl by the German scholar
Juls Ruska, whose work we shall often have occasion to mention.
Ruska’s mtensive study of Mushm alchemy so often revealed
examples of falsified history, of obvious legends taken sertously,
and of later wrtings fathered upon earler authors who could not
possibly have written them, that m the end he developed what we
may think an exaggerated and unreasonable scepticism concerning
the authorship of any early Arabsc alchemical work. It 15 true that
the subject bristles with difficulties, and undenmable that many
spurious books and stortes gamed currency. At the same time,
Muslim traditton and history can often be confirmed by both
mternal and external evidence, and Stapleton and others have
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shown that Rusha’s disbehef has in some mmportant respects been
unfounded It may be a more scholarly attitude to take nothing as
true that cannot be proved, but when one 1s dealing with such an
obscure subject as alchemy, 1n an alien civilization of centuries ago,
such a method of attack 1s not very fruitful With due reservation
and caution, more progress can be made by paying respect to
accepted beliefs until they can clearly be shown untenable. It is un-
necessary to remark that a procedure of this hind 1s mapplicable to
such matters as circumstantial accounts of alchemical transmuta-
tions, where there 1s an overwhelmingly strong a prior: reason for
mcredulity

In the case of Khalid, that he was an Umayyad prince hving
at Damascus about 660~704, and that he faled to succeed 1o the
Caliphate, are unquestioned historical facts Ruska, howes er, casts
doubt upon the likelihood that a young man of princely rank should
interest humself 1n alchemy. Yet the story is well authenticated, and
other examples of royal attention to alchemical matters are not far
to seek — we may remember the Emperor Herakleios and James IV
of Scotland Neither does 1t seem 1mprobable that, if Khalid wanted
information on the subject, he should get 1t from a monk of Alex-
andria, then and for hundreds of years earlier one of the chief
centres of alchemucal lore Ruska s on surer ground when he pro-
nounces the extant works ascribed to Khalid to be, at least for the
most part, pseudepigraphical, for while a lustorian of 950 knew of
only three alchemical verses said to have been composed by Khalid,
Hajj1 Khalfa, seven centuries later, knew of 2315 (p 63) Even in
these circumstances, however, caution would seem adwvisable, for
many works passing under Khahd’s name still lie unexamined n
the great hibrares of India, Egypt, and Europe—and 1t 15 only a
few years ago that a hitherto unknown work by Chaucer was dis-

covered mn a Cambrnidge library, nearly six centurtes after it was
written.

Origins of Alcheny in Islam

We shall hear of Khalid agai (p. 103), this time 1n connexion with
the introduction of alchemy to western Europe ; meanwhile we may
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leave lum to inquire more closely nto the sources of Muslm
alchemy. Whether he was 1n fact the proneer of alchemical know-
ledge in Islam must remain dubious, but one feature of his story at
least 1s authentic— namely that alchemy came to the Muslims
originally from Alexandria. The names venerated by the early
Arabic alchemusts are those already famubiar to us, such as Hermes,
Agathodemon, Plato, Zosimus, Democritus, Heraclus, Ostanes,
Stephanos, Apollontus, Alexander, Archelaos, Mary the Jewess, and
many others, the main 1nterest of the list lymng i the evidence 1t
provides that Islam appropriated the Greek alchemical authorities
i toto. Confirmation, if any were needed, of the close affiliation
between Greek and Arabic alchemy 1s provided by the large
number of Greek technical terms translhiterated into Arabic from
Hellenic treatises.

The transmisston was made chiefly through direct contact 1n
Alexandra and other Egyptian cities, but partly by intercourse with
the intellectual centres of Harran, Nisibin, and Edessa in western
Mesopotamia This subsidiary channel helps to explamn the un-
mustakable traces of Persian and even Assyrian influence 1n Mushm
alchemy, mamifested by hinguistic affinities m technical terms and
usages and m names of minerals, thus abars, a name that occurs
very frequently in Arabic treatises and signifies the metal (lead or
antimony) extracted from collyrium, 1s the Assyrian wordfor the
same substance. Stll another pomt of contact between the early
Mushms and the body of established alchemical doctrine was the
celebrated academy at Jundi-Shapur m south-west Persia, which
was still Aourishing at the time of the Abbasid caliphs Harun al-
Rashid and Al-Ma’mun

It has already been mentioned (p. 61) that Nestorian Christrans
played a great part i translaung Greek works mto Arabic, and
doubtless the first Muslim alchemists no less than therr fellow-
students of other branches of learning were mdebted to Nestorians
1n this way. The greatest of these translators was Hunain ibn Ishaq,
who was born m Hira (southern Iraq) m 8op-10 and died at
Baghdad 1n 877. Though his main concern was with the establish-
ment and translation of Greek medical texts, he translated othe.r
works aswell, and his fame became such that the Caliph Mutawakkil
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created or endowed a college where scholars ‘were employed to
make translations under Hunain’s supervision In view of the close
connexion that existed between medicine and alchemy 1t 1s probable
that Arabic versions of some Greek alchemical works passed
through Hunam’s hands if they were not actually made by
him

Syrian pagans from Harran were also widely employed 1n trans-
lation, they were star-worshippers and diligent astrologers These
Sabians,* as the Arabs called them, possessed exceptional skill as
lingwsts, and the ease with which they acquired Arabic recom-
mended them to the court at Baghdad, where they were tolerated 1n
spite of their unbelief But this dependence on foreign translators
was not long complete, as early as the eighth century there were
Muslim scholars who could read Greek, and the number mcreased
with the lapse of tume.

Jabur ibn Hayyan

Like printing, which reached 1ts highest pitch of perfection while
still 1n 1ts infancy, Islamic alchemy never surpassed the level 1t
attained with one of 1ts earliest exponents, Jabir tbn Hayyan Jabir
has long been familiar to Western readers under the name of Geber,
which 15 the medieval rendering of the Arabic word, but 1t 15 only
recently that serious research has been carried out on his life and
work At the present time, however, owing to the investigations of
H E. Stapleton, J. Ruska, P Kraus, the present writer, and others,
1t 1s possible to draw some picture of his circumstances and to form
a faurly close 1dea of the part he played in the development of
alchemy. Much 1s still conjectural, but the following account 1s
probably authentic in the main

Jabir 1bn Hayyan means Jabir the son of Hayyan, and Jabir was
often further designated Al-Azds, implying that he belonged to the
Azd tribe of south Arabia, and Al-Kufi, to indicate that he was a
native or citizen of Kufa. Almost as often he 1s described as Al-
Tusy, or the man of Tus 1n Khorassan, and Al-Sufi, which signifies

* Not to be confused with the Sabaeans, mhabitants of the pre-Islamic
Kingdom of Sheba (in the present Yemen)
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that he was a member of the community that culuvated a species
of mysticism known as Sufusm These various designations, con-
fusing as they seem at first sight, were 1 fact clues that did much
to clear up uncertainties about Jabir’s ife We may deal with them
in turn, starting with Al-Azdi and Al-Kufi.

In 638 the Caliph Omar was vistted at Medina by a deputation
of Arabs from Al-Medain, a town on the Tigus that they had
recently taken by assault The Caliph was startled by their sallow
and unhealthy Jook, and asked the cause of 1t They replied that the
chmate of the town was unwholesome and that they could not
accommodate themselves to 1t. The Caliph therefore oidered -
quiry for some more salubrious and congenal spot A plain on the
western bank of the Euphrates was finally chosen, and there the
aty of Kufa was founded. The new town suited the Arabs well,
and to 1t they mugrated in large numbers But the dwellings were at
first made of reeds, and fires were frequent; so after a partscularly
disastrous conflagration the aity was rebuilt of less inflammable
material, and the streets were laid out 1n regular lines In orderly
fashion, befitting what was onginally a garnison town, the various
Arab tribes were settled 1 partcular quarters of the city, the
arrangement no doubt serving also to lessen the possibility of
avil commotion. At its heyday, Kufa numbered some 200,000
citizens and was one of the principal ates of the Umayyad
Caliphate

One of the tribes whose members were present at Kufa 1n suffic-
tent numbers to be assigned a definite quarter was that known as
Al-Azd, and Jabir’s description as Al-Azdi al-Kufi thus seemed to
indicate that he belonged to that part of the Azd tribe domiciled at
Kufa. Now a certamn Azdi called Hayyan, a druggist of Kufa, 1s
mentioned in Muslim chronicles i connexton with the politcal
machimations that, 1n the exghth century, finally resulted 1 the over-
throw of the Umayyad dynasty by that of the Abbasids By 719-
720 popular feeling agamst Umayyad misrule had become wide-
spread, and 1n those years was begun an underground movemfant
m favour of the Abbasid family led by the Imam Muhammad ibn
Al. The movement was supported by the Shr'ite sect, which held
that succession to the Caliphate was the night only of one descended
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from the Prophet by way of Aly, lus cousin and son-in-law, and
Fatima, Alr’s wife and the Prophet’s daughter, but there now being
no one so qualified the Shr'ites decided to lend their support to
the movement to establish the Abbasids, who wete descended from
the Prophet’s uncle Abbas

The first of the Shr’ttes who came forward included Abu Ikrima,
a saddler, and Hayyan, the druggist, who went to see Muhammad
1bn Ali at a rendezvous in Syria The Imam sent them to Khorassan
with nstructions to mvite people to swear allegtance to the Abbasid
cause and to stir up discontent agamst the Umayyads on account
of thetr evil conduct and grievous tyranny. Many mn Khorassan
responded to therr call, but their activities became known to the
governor of the province, so he sent for them and asked them to
account for themselves. ‘Who are ye?’ he said ‘Merchants,’ they
replied. ‘And what’, said he, ‘1s this which 1s currently reported
concerning you?’ *What may that be?’ they asked. ‘We are -
formed’, said he, that ye be come as propagandists for the house of
Abbas’ ‘O Amur,’ they answered, ‘we have sufficient concern for
ourselves and our own business to keep us from such doings.” So
he let them go, and they were able to continue their subversive
activities for another two years; then, however, they were once
more apprehended and this time beheaded and their bodies 1m-
paled They and their fellow-conspirators had nevertheless done
their work, for within a few years the house of Umayya had been
overthrown and the Abbasids reigned 1n their stead. The change
did not n fact turn out as the Shr’ites had hoped, and once the new
dynasty was established many of them were slaughtered.

In the course of his clandestine wanderings in Khorassan Hayyan
must have visited most 1f not all the important towns there, one of
which was Tus, near the modern Meshed. If we assume that Jabir
was born at Tus, as he might have been about 721 or 722, he could
rightly be called Al-Tus:.

Of Jabir’s common appellations we are thus left with Al-Sufi.
Sufism 1s an ascetic system of mysticism within Islam, and was so
called from the Arabic suf; wool, because the early adherents used
to wear a coarse garment made of this materral Partly a reaction
from the extravagance and licence of the court, 1t soon became
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a movement whose members sought ecstatic unton with God,
practised rigid austenty, and gave themselves to contemplation and
religious exercises. Many of its tenets were simular to those of Neo-
Platonism, by wiuch indeed 1t was much influenced ~a fact not
vithout significance n the history of alchemy.

The fatherless boy Jabir was sent to Arabia, perhaps to some of
tus kinsmen of the Azd tribe, to be cared for untl he could fend
for himself; presumably he would have been with Bedoun so as
to speak the pure language of the Koran, urban accents and dualects
being frowned upon by the educated. In one of his books Jabur tells
us that while 1n Arabsa he studied the Koran, mathematics, and
other subjects under a scholar named Harbi al-Himyan, but we
have no further information about lus early life; iof lus father’s
business had been kept on at Kufa he might have returned there for
a time and so have begun his acquantance with chemical opera-
tions. Later on, he certainly lived at Kufa for many years.

Jabir first emerges as a definite figure 1n middle hfe, when we
find lum established as alchemst at the court of Harun al-Rashid
and as the personal friend of the sith Shr'ite Tmam J2far al-Sadiq
(700~65). His friendship with the Imam — a much revered figure —
s understandable if Ja'far remembeied Hayyan’s sacrifice, un-
fortunate as the event for wiich he died proved eventually to be
for the Shr'ites. Jabir often refers with respect and affection to his
‘Master’, Ja’far, who was a man of culture and learning and whose
conversation must have been a great mtellectual sumulus to the
younger one.

Jabir was also 1 favour with the Barmecides, the Caliph’s all-
powerful mimisters, some of whom figure in ‘ The Thousand Nights
and a Night’. Through the medium of the vizier Ja'far the Barfne-
cide, Jabir was brought into contact with the Caliph hlmself:,‘ for
whom he wréte a book on the noble art of alchemy entitled “The
Book of Venus”. In 1t he described wonderful experiments of a
very elegant technique > On one occasion we find him accompany-
ing Ius patrons to the slave-market to buy handmaids, whle on
another he describes a cure he effected n Yahya the Barmecide’s
household. One of Yahya’s concubines, unequalled 1n beauty and
perfection and deportment and intelligence and accomplishments,
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was at the poimnt of death from some obscure disease. Jabir was
called 1n, and, says he,

I had a certain elixir with me, so I gave her a draught of two grains
of 1t in three ounces of vinegar and honey, and 1n less than half an hour
she was as well as ever And Yahya fell at my feet and kissed them, but
I said, ‘Do not so, O my brother ’ And he asked about the uses of the
elixir, and I gave hum the remainder of 1t and explamned how 1t was
employed, whereupon he applied himself to the study of science and
persevered until he knew many things, but he was not so clever as his
son Ja'far

It 1s said that 1t was through the efforts of Jabir that the second
importatton of Greek scientific works from Byzantium was made,
the first being that made under the auspices of Khalid ibn Yazid
some three-quarters of a century earlier We need not take this too
literally, for, once begun, importation went on without interrup-
tion, but 1t 1s quite likely that Jabur’s thirst for learning urged him
to get the process expedited Though lus mamn interests lay in
alchemy he was a widely read scholar and may have had some
knowledge of Greek His own list of his writings, which has come
down to us at second hand from Ibn al-Nadim, shows that he wrote
books on a wide variety of subjects — a fact that need occasion no
surprise 1 view of the vast extent of the intellectual treasures now
becoming available to the Muslm world Thus besides very
numerous books on alchemy he composed a book of astronomucal
tables, a commentary on Euchd and another on the ‘ Almagest’ of
Ptolemy, several books on talismans according to the opinions of
Apollonmus of Tyana, and many others on such widely differing
topics as philosophy, logic, medicine, automata, military engines,
magic squares, and murrors It should be remembered that many of
these ‘books’ were very short, being hittle more than what we
should now describe as “articles” or “papers’, but thérr very multi-
plicity set in train doubts as to their authenticity — a topie to which
we shall return shortly A great number of the works mentioned

still exsst 1n manuscript, but only a comparatively small fraction of
them has yet been studied.

When Jabir first went to Baghdad we do not know , nerther 1s 1t
certain how long he stayed there He had a laboratory at Kufa,
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which was rediscovered, about two centures after his death, during
the demohition of some houses in the quarter of the town known
as the Damascus Gate. In 1t was found a golden mortar weighing
two and a half pounds, of which the royal chamberlamn took
ceremomious possession. The laboratory was otherwise empty,
though that 1t had been designed for the performance of vartous
chemical operations was clear from the lay-out

In 803 Harun al-Rashud finally tired of the Barmecides, who had
grown so powerful as to be a continual menace to him, and executed
one of them and banished the rest. Jabir, we are told, was involved
in the disgrace of his patrons and found 1t prudent to return to
Kufa, where he spent the remainder of lus hfe in seclusion. Accord-
ing to one authonty he survived unnl the days of Al-Ma’mun, who
ruled from 813 to 833 ; another says that he died at Tus in 815, with
the manuscript of one of his works, ‘The Book of Mercy’, under
his pillow,

Turning now to a consideration of the writings that pass under
Jabir’s name: there are so many of them that 1t seemed hardly
possible for one man to have written them all, and the suspicion
grew that some at least were fathered on him by later wrters The
investgations of Kraus, published 1n 19423, showed that the
suspicion was well founded. Critical exammation of the Jabirtan
corpus proved beyond doubt that much of it must have I,Jeen
expanded or perhaps oniginally written by members of the Isma’ihite
sect, which arose in the tenth century and rapidly won large
numbers of adherents; 1t 1s still in exsstence. One of 1ts matn tenets
was that Muhammad was not the last of the prophets but only one
of a series; another was that all religions had some elements of
truth, the Isma’ilite system embracing the whole of them A
notorious branch of the sect compnsed the Assassins, so called
from 1ts members’ habit of druggmg themselves with hashish
before setting out to wreak vengeance on those who had mcurred

therr leader’s displeasure* rebiable cvid
itable evidence
From internal evadence, which often reveals indu

’ ho 1s a descen-
* The present head of the Isma'ilite sect 1s the Aga Khan, w
dant of the leader of the Assassins known to the Crusaders as * The Old Man
of the Mountains ’
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of Isma'ilite influence, 1t 15 clear that in very many cases books
ascribed to Jabir cannot have been written by him 1n the form in
which they have come down to us How much of their contents is
the genuine work of Jabir of the eighth century, and how much 1s
material added 1 the tenth, there 1s no obvious means of deciding ;
we can say that such and such a passage must be tenth century, but
not that such and such another passage must be eighth century. In
the account that follows we shall use the word ‘Jabir’ to imply the
Jabirian corpus as a whole.

The most important groups of treatises in the corpus are (1n
probable chronological order). (1) ‘The Hundred and Twelve
Books’; (11) ‘The Seventy Books’, (u1) ‘ The Ten Books of Rect1-
fications’, and (1v) ‘ The Books of the Balances’. Some of the first
group are dedicated to the Barmecides, and the group as a whole is
ultimately based on the ‘Emerald Table’ of Hermes (p. 95). The
second group 1s interesting mnasmuch as 1t, or a good deal of 1t, was
translated 1nto Latin 1n the twelfth century by Gerard of Cremona.
The third group purports to describe the alchemical advances made
by various alleged alchemists including Pythagoras, Socrates,
Plato, and Arnstotle, and the fourth group develops Jabu’s theory
of the ‘balance’, to which reference 1s made below.

On the constitution of matter, Jabir held the Anstotelian con-
ception of the four elements- fire, air, water, earth: but developed
it on different lines He postulated first the existence of four
elementary qualities or ‘natures’, namely hotness, coldness, dryness,
and moistness. When these natures umited with substance they
formed compounds of the first degree, namely hot, cold, dry, mosst.
Union of two of these gave nse to fire (hot+dry+substance) ; arr
(hot + morst +substance) ; water (cold + most 4 substance); and
earth (cold + dry + substance). In metals, two of the ‘natures’ are
external and two mternal, a pomt to which further reference 1s
made later (p. 75) Thus in his ‘Seventy Books’ Jabir says that
lead 15 cold and dry externally and hot and mosst mternally; gold,
on the other hand, 1s hot and moist externally and cold and dry
mnternally,

He believed that, under the influence of the planets, metals were
formed 1 the earth by the union of sulphur (which would provide
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the hot and dry “natures’) and mercury (providing the cold and
moist). This theory, which appears to have been unknown to the
ancients, represents one of Jabir’s principal contributions to al-
chemical thought; 1t may have been wholly ongnal, though per-
haps Jabir found the germs of 1t in Apollonws of Tyana It was
generally accepted by later generations of alchemists and chemusts,
and survived unul the nise of the phlogiston theory of combustion
in the concluding years of the seventeenth century.

A proviso should be made concerning the character of the
sulphur and the mercury of which Jabir supposed metals to be
formed. He knew quite well that when ordmary sulphur and
mercury are heated together the product obtained 1s a non-metallic
stony substance ; 1n fact he describes this very experiment and says
that the resulung solid is cinnabar. The sulphur and mercury com-
posing metals were, then, not the substances commonly known by
those names, but hypotheucal substances to which ordinary sulphur
and mercury formed the closest available approsimations (ct.
P. 92)

The reasons for the exstence of different kinds of metal are that
the sulphur and mercury are not always pure, and that they do not
always unite in the same proportion. If they are perfectly pure, and
if also they combine 1n the most complete natural equilibrium, then
the product is the most perfect of metals, namely gold. Defects n
punity and, particularly, proportion result 1n the formation of
silver, lead, tin, iron, or copper; but since these inferior metals are
essentially composed of the same constituents as gold, the accidents
of combination may be rectified by suitable treatment. Such treat-
ment, according to Jabir, 1s to be carried out by means of eluurs

He was convinced that to try to effect transmutations empurically
was a waste of time; he believed that order reigned in the material
world, and that qualitative changes n substances could be explained
ona quantitative basis He was thus led to s characteristic c‘oncep-
tion of the ‘balance’, which he elaborated particularly in his ‘Books
of the Balances’ and which seems to have been one of his later
theories By ‘balance’ he did not refer to equality of mass; in fact,
although he does describe a hydrostatic balance n one of us books,
the importance of comparing masses was as little percaved by him
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as by all other alchemusts His balance was an equilibrium of
“natures’, and a great deal of lus work was devoted to attempts to
establish the equilibrum figures in gold — the perfect metal - so
that the same balance could be effected 1n base metals, thus bringing
about their transmutation

It would not be profitable to follow the development of such a
scheme 1 detail, but 1t 1s of mterest to examine one of Jabir’s lines
of attack This was done by Kraus and Stapleton, on whose work
the following account 1s prmcipally based We find throughout
Jabir’s works a sertes of numbers to which he attaches great impor-
tance* 1t 1s 1, 3, 5, 8 (totalling 17), and 28 He says that everything
in the world 1s governed by the number 17 — metals, for mnstance,
have 17 ‘powers’ Now the numbers composing the total of 17,

namely 1, 3, §, 8, are a significant part of those of the magic square
of the first nine digits-

4 9 2
3 5 7
8 I 6

Figure 9 Magic Square of the First Nine Digits
Gnomonically Analysed

Here the total 1s 45, but analysing the square gnomonucally, as
indicated by the heavy lines 1n the figure, gives 1, 3, 5, 8, 1n the
remaining square, while the total 1n the gnomon 1s 28 This magic
square, whichwas known to the Neo-Platonsts of the third century
and 1s doubtless much older (p 18), 1s thus clearly the source of Ja-
bir’s significant numbers It will be remembered that the list of his
books includes one on magic squares, and this particular square had
assoctations for the Sufi mystical society of which he was a member
One way 1n which Jabir used these numbers was 1 the appllc;l-
tion of alphabetical numerology to elucidate the constitution of the
metals Hach of the four elementary qualities or ‘natures’ was
supposed by him to have four degrees and seven subdivisions,
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grving a total of 28X 4,1 e. 112, “positions’ The letters of the Arabic
alphabet, 28 1n all, were assigned to the subdivisions of heat, cold-
ness, dryness, and humidity, and the scheme was extended to the
values of the four degrees according to the sertes 1, 3, 5, 8 The
degrees and subdivisions were equated to weights on the Arabic
system of 2 qirats=1 danaq, 6 danags=Lx dirham, and a table was
constructed 1n which, for example, the letter 4 denoted, 1n the
second degree of coldness, a weight of 3% dirhams, 1 the fourth
degree 4 corresponded to a weight of 93 dithams The remamning
letters were simlarly calibrated

To determine the ‘balance’ of lead on this scheme, 1ts name was
analysed arithmo-alphabetically, only the consonants being used
Lead 1n Arabic 1s usrub, but the first letter, not mndicated m the
transliteration, 1s the consonant elzf U being a vowel, the operative
letters are therefore alif, sin (s), ra (r), and ba (8). Alf, bemng the
first letter of the name, represents heat of the first degree, and 15
equivalent to a weight of 7 danaqs; sin the second letter, represents
dryness of the second degree, and 15 equivalent to 1 dirham; ra
represents humidity of the third degree, 1} dirhams, and ba re-
presents coldness of the fourth degree, that 1s 9% dirhams Hence a
lump of lead weighing 123 dirhams would contain the above
weights of heat, dryness, humidity, and coldness, and this com-
posttion would hold for any specimen of lead. The fact that another
Arabic name for lead, namely rasas, gives an entirely different
result may cause misgivings as to the reliability of this method of
analysts

Tt was mentioned earher that Jabir distinguished between the
external and the mternal composition of a metal. One reason for
this distinction can be found 1n the figures just elicited Metals are
composed of heat, coldness, dryness, and humidity, but there 1s 2
limiting condition: opposing ‘patures’ are m the ratio of etther
I:30rs5: 8 orvice versa The figures for lead, however, do not
agree with these ratios, and the difficulty 1s even greater with fidda,
silver, when analysed 1n the same way — 1t proves to consist merely
of heat and coldness in equal proportions Jabir was therefore
forced to use a further hypothesis, namely that the analysts reveals
only the peripheral constirution; the balance must be restored
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by the consitution of the nterior. Hence for silver the total com-

posttion, external and internal together, must be arrived at by
calculation

Heat:

1} danags + a complement of 53 danags = 1} drrhan.s
Coldness:

1} danags + acomplement of 3} dirkams = 3t dirhams (=3 7 i)
Humdity -

odanags + acomplement of 5§ dirhams = 5§ dirhams (=5 X 1t)
Dryness-

o danags + acomplement of 9} dirhams = 9t dirkams (=38 X 1 )]

19: dirhams (= 17 X 1})

The unit of 13 seems to be chosen here so that fractions of a dirham
not represented by a danaq or a qirat are avoided. ,

The transmutation of one metal into another 1s thus an adjust-
ment of the ratio of the manifest and latent constitutions of the
first to those of the second, an adjustment to be brought about by
an elxir. According to Jabir there are various eloars suitable for
specific transmutations, but transmutations of every kind can be
brought about by a grand or master eliur. This grand elixir was
wtself of two grades, differing only in power, a pont illustrated by

the story related by an alchemust called Dubars 1bn Malik and
published by Stapleton Dubars sad,

I was living at Antioch, where I had settled, and there I had a friend
who was a jeweller by profession, to whose shop I often resorted Now,
as we were talking together one day, a man came 1, and, having
saluted, took his seat. After a while he removed from his arm an armlet
which he handed to my friend It was set with four jewels, and an amulet
of red gold was fitted into 1t On the amulet was inlaid a clear 1nscription
in green emerald, which read as follows  Al-Hakim bi-amnilah puts hus
trust 1n God [Al-Hakim bi-amnllah was ruler of Egypt 996-1020] 1
was astounded at the fineness of these jewels, the hike of which I had
never before seen, nor had I ever thought to see the like 1n the world,
and 1t occurred to me that this amulet must have been stolen from the
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treasury of Al-Hakim, or 1t might have fallen from his arm, and this
man had picked 1t up, simnce such jewels are to be found only 1n the
teasuries of kings, or among their herrlooms

It was finally purchased by Dubais for 3000 dinars. Inside the
amulet was found a manuscript, pronounced by Dubass, who was
acquainted with the shaky handwriting of Al-Hakim, to be m the
holograph of that king, containing an account of two ways of
making the Red Elixr, according to the method of Moses and the
rest of the Prophets as handed down by the Imam Ja'far al-Sadiq
Dubass was successful 1n carrying out the operations, hoth of the
Lesser Way, whereby an Elixir was made capable of converting
joo tmes 1ts own weight of base metal nto gold, and of the
Greater Way, whereby an Elmur was prepared of which only one
ditham was required for the conversion of 3000 dirhams of base
metal,

The Alexandrian and Harranian alchemists preferred, if they did
not exclusively use, mineral substances m ther attempts to prepare
elixirs for transmutation, but Jabir was an mnovator and ntro-
duced both animal and vegetable products to the alchemical
armoury. Among tlie former he mentions the marrow, blood, hair,
bones, and urine of lions, vipers, foxes, oxen, gazelles, and donkeys
both domesticated and wild. Suitable plants included aconite, olive,
jasmune, love-1n-a-must, onion, ginger, pepper, mustard, pear, and
anemone,

Such bists provide an indication that Jabir was more than a
theorizer, and there 15 mdeed much m his books to show that he
was well versed 1n chemical operations Though his theory 1s com-
plex, obscure, and often to our modern minds ridiculous, he can be
perfectly clear when giving nstructions for a preparation Here 1s
an example; 1t 15 taken from his ‘Book of Properties® and describes
the preparation of white lead -

Take a pound of hitharge, powder 1t well and heat it gently with four
pounds of wine vinegar until the latter 1s reduced to half 1rs onginal
volume. Then take a pound of soda and heat st with four pounds of
fresh water unti] the volume of the latter 1s halved Filter the two solu-

lution of
ttons untyf they are quite clear and then gradually add the so i
soda to that of the Iitharge. A white substance 1s formed which settles

77



- ALCHEMY

to the bottom Pour off the supernatant water and leave the residue to
dry It will become a salt as white as snow

Of alchemical equipment, both substances and apparatus, Jabir
gives a less systematic description than the later Muslim alchemist
Razi (p 86), but he does classify munerals imnto three groups
These are (a) sputs, or substances that volatiize completely on’
heating, () metals, or fusible substances that are malleable,
sonorous, and possess a lustre; and (c) substances that, whether
fusible or not, are not malleable and may be powdered. The
spirits numbered sulphur, arsenic (1 e. arsenic sulphides, realgar and
orpiment), mercury, camphor, and sal ammontac This 1s one of the
earliest Arabic mentions of sal ammoniac, which for a time was 1m-
ported from ner Asia, 1t was probably obtaned there as a sub-
limate from burning coal-seams. Jabir, however, knew how to
prepare 1t from organic matter, and distinguishes between the
mineral form and the sal ammoniac ‘from hair’

Jabir recognized seven metals, namely gold, silver, lead, tn,
copper, ron, and kkar sint The last of these has not been 1dentified
with certainty; the name signifies ‘Chinese 1ron’, and Mushm
writers say that it was used 1n China to make mirrors with the

- power of curing ophthalmic maladies of sufferers looking into them
It was also cast into bells of a particularly melodious tone Mme
Herrmann-Gurfinkal has suggested that it might have been
arsenic, butaccording to B Laufer it was an alloy chiefly composed
of copper, zinc, and nickel; 1t had a silvery surface when polished
and was known as pai-t‘ung or white copper. There could have
been very little of 1t available i Islam, and for the most part 1t was
included among the metals only to bring thetr number up to seven
when, as with Jabir, mercury was classed as a spirit

Jabur’s classification of minerals other than spirits and metals was
not consistent, but 1 one book he sorts them into esght groups,
according to whether they are () stony or not stony, (5) pulveriz-
able or not pulverizable, and (¢) fusible or non-fusible Though

1such a system cannot be pressed very far, 1t 1s at least on sensible
ines

It 15 a matter of considerable interest that the Arabic text of the
celebrated ‘Emerald Table’ of ‘Hermes’ was first discovered, by
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the present writer, in Jabir’s ‘Second Book of the Element of the
Foundation’, before this discovery (1923) 1t had been known only
mmedieval Latin. The Emerald Table 1s discussed at greater length
later 1n this book (p. 95). Also to be discussed later (p 131) are
‘the Latin works ascribed to Jabir or Geber.

Though Jabir’s main alchemical preoccupation was that of all
- alchemsts, namely to convert nfertor metals into gold, he did not
neglect to record chemical observations that seemed to him interest-
. g or useful. He gives, n his book ‘The Chest of Wisdom’, the
earhiest known recipe for the preparation of mitric acid, and m
another book he mentions the blue or green colour imparted to a
flame by copper compounds He describes processes for the pre-
paration of steel and the refinement of other metals, for dyemng
cloth and leather, for making varnishes to waterproof cloth and
protect iron from rusting, for mordanting fabrics with alum, and for
* making an 1llummating mk from ‘golden’ marcastte to replace the
much more expensive one made from gold rself He mentions the
uses of manganese dioxide 1n glass-making, and he knew how to
concentrate acetic acid by the distillanon of vinegar. In varous
places he describes in some detail such typical chemical operations
as calcination, crystallization, solution, sublimation, and reduction,
gomng beyond the average alchemist by attempting to understand
the changes that occur in these processes.

It would be unsatisfactory to end this account of ¢ Jabir’ without
expressing some opinion on the vexed question as to how much the
corpus as a whole represents the work of one great mind. From the
evidence described earler, 1t would seem entirely unjustfiable to
deny the existence of a historical alchemust named Jabir ibn Hayyan
who flourished 1n the eighth century. It would be equally unjustfi-
able to minimize the great accretions made to original works by the
Isma’thtes — the ‘Isma’ilite jungle’ as Stapleton puts 1t But 1t 1s
also clear that the Isma’ilites must have thought highly of the books
they chose to interpolate and extrapolate s0 freely, and perhaps 1t
would not be far from the truth to assume that the great bulk of
the practical chemustry 1n the corpus represents the chemical know-
ledge of Jabir himself How much of the theory and philosophizing
was due to him and how much to the Isma’tlites can never be settled,

79



ALCHEMY

but here agam 1t seems likely that such theorses as that of the
‘balance’ may be origmal. However all this may be, the strong
impression 1s Jeft that Jabir ibn Hayyan, a druggst’s son who rose
to be persona grata at the court of Harun al-Rashid, was a man of
exceptional mtellectual calibre, and we may echo the verse he wrote
about himself:

My wealth let sons and brethren part,
Some things they cannot share —

My work well done, my noble heart,
These are nune own to wear

The Turba Philosophorum

We read 1n one of Jabir’s books that several of the ancient philo-
sophers, including Hermes, Pythagoras, Socrates, Anstotle, and
Democritus, held an assembly to discuss the problems of alchemy
This 1s possibly the first reference to a celebrated alchemical work
entitled Turba Philosophorum or ‘ Convention of Plulosophers’, the
origin of which has puzzled scholars for several centuries. The
Turba first appears 1n Latin manuscripts of the thirteenth century,
and the earliest printed edition was published at Basel in 1572 It
takes the form of a debate between a large number of philosophers
and was held mn great respect by generation after generation of
alchemists

The Latin version shows unmustakable signs of having been
translated from the Arabic, and the content of the speeches make 1t
equally clear that at least some of the material must have been
derrved from the Greek The problems presented by the Turba
attracted the attention of many historians of alchemy, and m 1931
Ruska published a monograph 1n which he definitely proved 1ts
Arabic ongin and tried to fix 1ts date by comparning 1t with other
Arabic works On this point, however, he could come to no definite
decision, hesitating between the ninth, tenth, and eleventh
centurtes He suggested that the Turba was an attack on the Greek
alchemusts and aimed at the liberation of alchemy from the plague
of pseudonyms, and at basing 1t on a unwersally recognized
natural philosophy This particular suggestion was questioned by
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the present writer, but Ruska’s proof that the Turba was Arabic
n origin was fully confirmed 1n 1933, when Stapleton was able to
show that a work of the tenth-century alchemst Ibn Umail (p 100)
contained passages encerpted from 1it.

There the matter rested until 1954, when an entrely new light
was thrown upon 1t by Marun Plessner 1 what must be regarded
as one of the most brilhant contributions to alchemucal hustory made
1 the last half-century. Plessner first made the pont that analysis
of the Turba proves beyond doubt the unity of the work ; therefore
any Arabic work which contains quotations from 1t or parallels to
it must be considered more recent Ibn Umail died about 96o,
hence the Turba could not have been written much later than about
9oo. But the Turba contains a reference to deadly poison contamed
m the body of a woman, and though the expression here veils an
alchemical meaning Plessner sees 1n 1t an afliliation to the Hindu
myth of the poison-maiden, who kills men by her embrace. This
myth was introduced to Islamic literature through the Arabic trans-
lation of a ‘Book of Poisons’ attmbuted to the Indian author
Kaunlya, a translation known to have been made in the first half
of the ninth century. About this time ltved an alchemical author
named Uthman tbn Suwaid, of Akhmim (Panopolis) in Egypt, and
among the titles of books attributed to him 1s “The Book of the
Controverstes and Conferences of Philosophers’. Plessner suggests
that this title may be evidence that the book, not extant so far as
1s known, was 1n fact the Turba — a suggestion that agamn leads to
a date of composstion of about goo. Akhmim was a Christian town

- with a noteworthy scientific tradition, where a great many people
knew Greek, Coptic, and Arabic; this would explamn the astonish-
mg familanty shown by the author of the Zurba with Greek
cosmology, and the manner in which the foundations of alchemy
are made to appear 1n a cosmological guise

In the Latin text, nine philosophers take part mn the preliminary
discussion, with the names Iximidrus, Exumdrus, Anaxagoras,
Pandulfus, Ansleus, Lucas, Locustor, Pitagoras, and Eximenus
‘ Anaxagoras’ and ‘Pitagoras’ seem to indicate that the remamning
seven names are mustranshterations of Greek names, and by tran-
scribing them back mnto Arabic characters Plessner was able to show
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that the list should read Anaximander, Anaximenes, Anaxagoras,
Empedocles, Archelaus, Leucippus, Ecphantus, Pythagoras, and
Xenophanes — thus solving an age-old mystery.

These nine philosophers are all pre-Socratic, and Plessner
demonstrates that 1n their speeches 1 the Turba they are reciting
theortes that, from classical sources, they are known to have held

Anaximander discusses the Non-Limuted (Aperron), Anaximenes
treats of the Air, Anaxagoras presents the conceptions of Pretas and
Ratio as primary entities, Empedocles discusses the double function of
the A1r 1n separating Water and Earth and 1n mediating between Water
and Fire, Archelaus treats of the Earth, the most compact, and of Fire,
the finest element, as ruling the universe, Leucippus talks of the
Elements, without giving details, but referring apparently to the Full
and the Empty as outhned by Diogenes Laertius, Ecphantus discusses
the difference between the Upper and the Lower World, describing the
former as containing beings composed of the two rare elements only;
Pythagoras speaks of the simultaneity of all four Elements, which,
according to him, are all primeval, and out of which all beings are com-
posed, he does not, however, concetve of the presence of the four
simultaneously 1n each being, but holds that the angels are composed of
one Element only, the sun, moon and stars of two, and plants and
animals of three, whereas only the human being 1s composed of all four
Elements Xenophanes, finally, postulates the coexistence of all four
Elements, 1n varying mixtures, in all the beings of the world.

Plessner says that even where these opimions seem to contradict
the doctrines of the Pre-Socratics as they are generally known, it 1s
always possible to show 1tems in the Greek tradition from which
the tenets reported above were developed. The author did not mis-
understand lus sources, but 1 views of lis purpose to connect

cosmological teachings with alchemical matters he allowed himself
to be somewhat tendentious

The alchemical matters thus interwoven with the cosmological
teachings are as follows- Anaximander prasses the Aur as a protector
agamnst Combustion [ 1], Anaximenes points out the Dilution and Con-
densation of the Aur, according to the various degrees of heat, Anaxa-
goras treats of the Density of matter, that increases from above to
below, Empedocles speaks of the alchemical symbol of the Egg
Archelaus states the connexion between Fire and Earth s Leucnppu;
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presents the metaphor of Birth and Death commonly used 1 alchemy,
Ecphantus outlines the alcherical doctrine of two Pairs of Elements,
Pythagoras treats of the relanons between Numbers and of the
alchemical symbol of the Man, Xenophanes speaks of the & 76 7Gv
[en 20 pan, One 1s All], of the Putrefaction, and of the necesstty of all
four Elements being together

It 15 in the closing speech of Xenophanes that the aim of the
author becomes fully evident. This aim 1s to establish three theses,
namely that the creator of the world 1s Allah, the God of Islam;
that the world is of a uniform nature; and that all creatures of the
upper as well as of the lower world are composed of all four
elements. The preliminary discussion ends at this pont, and the
sixty-three further speeches constituting the remaimnder of the
Turba are purely alchemical.

Other interesting relevant facts discovered by Plessner are, first,
that all nine of the Pre-Socratics mentioned above appear in a book
by Hippolytus (c. A D. 222), one of the early Fathers of the Church,
entitled ‘ Refutation of All Herestes’,and that there 1s a close textual
connexion between this book and the Zurda Secondly, i a book
by the Greek alchemist Olympiodorus (¢ 400), parallels are drawn
between the doctrines of great alchemusts and those of the philo-
sophers, with precisely the same object of connecting cosmological
with alchemical theory.

In summing up, Plessner says:

Tt 15 the threefold result of the cosmological discussion — the Koranie
Creator-God, the Unified World, the Doctrine of the Four Elements ~
that gives the discussion 1ts clear direction toward the chief subject of
the Turba, alchemy At the same time, alchemy 1s placed within the
Islamic world of thought In purswing this purpose, the author displays
a sovereign mastery of the doxographic literature* and an uncommon
literary skill He succeeds m producing a text which adds some

genuinely new material to the doxography of the Pre-Socratics and
represents the oldest evidence hitherto known of the penetration of

the doxographic tradition 1nto Islamuc literature.
Plessner has thus gone very far to solve one of the most difficult
conundrums of alchemy, and his further work on the subject 1s

* Compilations of extracts from Greek philosophers.
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awaited with keen expectancy It would be particularly interesting
to know whether the Turba was ongmally written i Arabic,
or whether 1t was the work of a Greek author given a tenden-
tious Muslim twist at some later period. The latter 1s perhaps
more hkely

Razi (Rhages)

Later than Jabir, though possibly contemporaneous with the
writing of some of the Jabirian corpus, was Abu Bakr Muhammad
ibn Zakartyya, known as Al-Raz, ‘the man of Ray’ (ancient
Rhagae), from his birthplace, near Teheran His Iifetime extended
from 825 or 826 to 925. In those days Ray was an important centre
of culture, and Raz1 seems to have taken full advantage of the
intellectual opportunities 1t offered. He studied philosophy, logic,
metaphysics, and poetry, and was particularly fond of music, on
which he 1s said to have written an encyclopaedia; he himself was
a skilful lute-player. The ortentation of his interests towards
medicine did not occur until he was thirty years old, when he patd
a visit to Baghdad. There he 1s said to have met an apothecary with
a wide knowledge of his subject and a memory crammed with
details of unusual pathological experiences Razi became so fascin-
ated with the old man’s stortes that he made up his mind to embark
upon a medical career, which he did with so much success that his
books on the subject won him great fame not only in Islam but
later, when they were translated into Latin, n western Europe:
some of them were still prescribed for reading 1n universities in the
Netherlands as late as the seventeenth century. One book, 1n which
Razi for the first time clearly distinguished between smallpox and
measles, has become a classic of medical literature, he also made
important contributions to gynaecology and ophthalmology, and
followed up his encyclopaedia on music with another on medicine.

‘When the city hospital at Baghdad was to be rebuilt on a grand
scale Razi 15 said to have been consulted about the plans and
general lay-out, but he then returned to Ray and was placed 1
charge of the hospital there; however, he was not allowed to stay
there very long and was recalled to Baghdad as physician-in-charge
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of the famous hospital he had helped to plan. When he retired he
settled again n his native town.

Raz: excelled not only as a practitioner and medical author but
as a teacher. One of his biographers has drawn a graphic picture of
Razi as an old man, seated on the paving of the courtyard of the
hospital surrounded by his pupils The advanced students sat m a
ring nearest hum, and in outer concentric rings sat those whom we
might call the second-year and first-year men Raz, the fount of
wisdom at the centre, expounded to his immediate entourage, and
the mformation, suitably simplified, was passed on to the less
experienced. Razi is said to have been of a kindly and courteous
disposttion, never too busy to recetve visitors and always ready to
help the suffering ; in spite of this he was such a prolific author that
his industry must have been enormous ~ we are, ndeed, told that
he was invariably at his desk when his other dutses allowed. It 1s
not surprising that 1n the end he developed eye-trouble resulting
in blindness, though detractors put this infirmity down to Razt’s
inordinate consumptton of beans.

Like the majority of physicians of medieval times, Raz1 was led
to the study of alchemy and 1s said to have written a score of books
on the subject; they have not all survived, but one of them, ‘The
Bobk of the Secret of Secrets’, has been translated 1nto German and
furmished with a commentary by Ruska Much of his alchemical
work has also been studied by Stapleton, who places him on an
intellectual level with Galileo and Boyle. Like Jabir — or like the
author or authors of much of the Jabittan corpus — Razi showed the
spirit of free mquiry characteristic at that time of the Is'ma’zhtes,
and adopted much of their philosophical background. His theory
of matter has been thus described by G. Heym:

He taught that there were five eternal principles* the Creator, the
soul, matter, time, and-space. Bodies were composed of mndivisible
clements and of empty space that lay between them. These atoms or
elements were eternal and possessed a certamn size The characteristics of
the four elements earth, water, atr, and fire, that is, thesr lightness and
their heaviness, their transparency and colour, therr soft{xess and hard-
ness, these characteristics were determined by the density of the ele-
ments, 1n other words by the measure of the emptiness of the spaces

85



ALCHEMY

between them These spaces determined the natural motion of the
elements. water and earth moved downwards, air and fire upwards.

Though Razt did not accept Jabir’s elaborate theory of the
‘balance’ he nevertheless believed that, basically, all substances
were composed of the four ‘elements’, and that therefore the trans-
mutation of metals was possible; the object of alchemy was to
effect this transmutation of base metals mnto silver or gold by means
of elixirs, and also to ‘improve’ valueless stones such as quartz and
even glass with simular elixirs and so convert them into emeralds,
rubies, sapphires, and the like Razi followed Jabir 1n assuming that
the proximate constituents of metals were mercury and sulphur (or
an nflammable o1l), but sometimes suggests a third constituent of
a salty nature—an idea which occurs very frequently in later
alchemical literature (p 170) As to the elixurs, which strangely
enough Razt never refers to as the philosophers’ stone, they were
of varying powers, ranging from those which could convert only
one hundred times therr own weight of base metal nto gold to
those that were efficient on 20,000 times

A study of Raz1’s writings, however, especially ‘ The Book of the
Secret of Secrets’, conveys the impression that he was much more
imnterested 1n practcal chemistry than in theoreucal alchemy. The
‘Secret of Secrets’ foreshadows a laboratory manual, and though
the procedures described are often difficult to interpret they are
probably representative of experiments that Razi himself had
carried out Razi i fact brought about a revolution 1n alchemy by
reversing the relative importance of expertment and speculation;
whereas earher adepts had swamped practice m floods of un-
supported hypothesis, Razi felt that if success were to be obtained
it would be from work in the laboratory and not from lucubrations
1n the study

From the lists he gives of matenials and apparatus 1t 1s evident
that hus own laboratory was very well equipped It had beakers,
flasks, phuals, basimns, glass crystallizing dishes, jugs, casseroles,
candle-lamps, naphtha-lamps, braziers, furnaces called athanors,
smelung-furnaces, files, spatulas, hammers, ladles, shears, tongs,
sand-baths, water-baths, filters of hair-cloth and linen, alembucs,
aludels, funnels, cucurbits, and pestles and mortars In addition,
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Razi gives details of the construction of more complicated pieces
of apparatus from these and other units.

His store-cupboard contained not only specimens of all metals
then known, but pyrites, malachite, lapss lazuly, gypsum, haema-
tite, turquoise, galena, stibnite, alum, green vitriol, natron, borax,
common salt, lime, potash, cinnabar, white lead, red lead, litharge,
ferric oxde, cupric oaide, verdigris, and vinegar. Stapleton has
adduced reasons for believing that Razi was also familiar with
caustic soda and glycerol. It 1s uncertain whether he was acquainted
with sulphuric and nitric acids, but, sice nitric acid was known to
Jabir, he probably was

Razt’s systematic and orderly mind led hum to draw up a scheme
for the classification of substances used 1n alchemy; here, for the
first ime, we meet with the division of substances —so familiar
from the nursery and later from the B B C. —1nto anmmal, vege-
table, and mneral. Razr’s scheme 1s as shown on page 89.

The chemical processes described or mentioned by Razi mnclude
distllation, calcination, solution, evaporation, crystallization, sub-
limaton, filtranon, amalgamaton, and ceration, the last named
being a process for converting substances to pasty or fusible solids
Most of these operations were pressed 1nto service for attempts at
transmutation, which according to Raz1 were generally conducted
as follows First, the substances to be employed must be purified
by distillation, caleination, amalgamation, or other approprate
treatment. Having freed the crude materzals from their impuritses,
the next step was to reduce them to an easiy fusible condition by
means of ceration, which should result 1n a product that readily
melted, without any evolution of fumes, when dropped upon a
heated metal plate. After ceration, the product was to be further
disintegrated by the process of solution, which included dissolving
1n ‘sharp waters’ ; these were generally not acid hiquids but alkalne
and ammoniacal, though lemon juice and sour milk, which are

weakly acidic, were sometimes employed

The soluttons of the vartous substances, suitably chosen in
proportion to the amount of ‘bodres’, ‘spts’, etc, they were
supposed to possess, were then brought together. The combined
solutions were finally subjected to the process of coagulation or,
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sohidification, and if the experiment were successful the substance
resulting would be the —or an— clxir. Alchcmists were always
optimistic, and 1f the outcome of such a laborious proceeding as
that just descnibed fatled to transmute base metal mto gold st muight
often be credited with therapeutic value - and not invanably with-
out justification. Pracucal alchemy had in fact much ro offer
medicine and, as we shall see later, gave nise mn due course to a
period of medical chemustry or mtrochemustry (Chapter 8), the
forerunner of our modern chemotherapy.

There 1s no doubt that Razt’s cmphasis upon practical research
led to the advances in pharmacology well exemplified 1 the work
of a late tenth-century Persian physican named Abu Mansur
Muwaffak, 1n whose writings many important chemucal facts are
apparently recorded for the first tme Thus Abu Mansur was prob-
ably the first to make a clear distinction between sodium carbonate
(soda) and potasstum carbonate (potash), which are in many re-
spects very simular. He describes arsenious oxide (white arsenic) as
a pure white powder, and mentions another white substance, now
known as silicic acid, obtainable from the bamboo. He says that
when gypsum 1s heated 1t yiclds a sort of hme which, mined with
white of egg, forms a plaster of great service 1n the treatment of
fractured bones. the ‘lime’ was 1n fact plaster of Pans. He observes
that though antimony 1s a dark solid, a freshly cut surface of 1t
shows a fine metallic lustre; that on exposure to air copper is con-
verted nto a greenish mass sinular to malachute, but 1f strongly
heated 1n arr 1t ytelds a black substance (copper oxide) that may be
used to darken the hair. Such accurately observed facts indicate that
a by-product of alchemy was a steadily increasing body of reliable
chemical knowledge, a trend which Razi1 did most to establish and
for which he deserves the gratitude of succeeding generatons

Avicenna

The state of the Muslim empire at the end of the tenth century [says
Baron Carra de Vaus] may be represented by that of an undisciplined
and stormy feudalism, where under an enervated and disorganized
central authority a crowd of vassal powers spring up one after another,
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dominate a part of the empire and are then echpsed Races and creeds
come 1nto conflict, advancing or retreating according to the fortunes
of the political adventurers who represent them In general, the Arab
spirit 1s 1n decline, the old Perstan spirit awakes from time to time, but
never quite succeeds 1n freemng itself from the chaos, hindered as 1t 1s
by outbursts of barbarism due chiefly to the Turkish element. Never-
theless, science pursues 1ts destinies, 1n the shelter of the ephemeral
protection afforded 1t here and there by a few princely personages Itis
in such circumstances, whose troubled and tempestuous character 1s
reflected 1 his hife, that Avicenna for the first time gave a clear, ordered,
and complete expression to that calm and grandiose system that we call
scholasticism

Abu Als 1bn Sina, known 1n Europe as Avicenna, held views on
alchemical claims that cannot be omitted from any history of
alchemy. This Islamic genwus, the ‘Prince of Physicians’, who has
been described as the Arstotle of the Arabians and certanly the
most extraordmary man the nation produced, was not in faét an
Arab but a Perstan. He was born at Afshana, near Bukhara, 1n 980,
and his father was a native of Balkh After the birth of Avicenna’s
younger brother the family moved into Bukhara 1tself, where a
tutor was engaged to mstruct the future pllosopher 1n the Koran
and 1 Arabic poetry The boy made such rapid progress that
additional tuition was soon required, and he was taught arithmetic
by a greengrocer, law by an ascetic named Ibrahim, and Euclid and
logic by a wandering scholar called Natili whom his father lodged
in the house for his son’s benefit Natili seems to have had but a
slender stock of knowledge, and Avicenna, having discovered thrs,
applied himself with energy and resolution to a course of hard
private study Among many other subjects he studied medicine,
‘which’, he says, ‘1s not difficult’, and by the age of sixteen he had
advanced so far that adult qualified physicians came to learn new
methods of treatment from him

Appomnted physician to one of the princes of the'country at the
tender age of seventeen, Avicenna held many important posts m
after years, on one occaston being grand vizier or prime minister to
Shams al-Daula at Hamadhan He later went to Ispahan, and after
an eventful life died at Hamadhan 1n 1036 or 1037 In lus compara-
tively brief span of exstence he accomplished an amazing mass of

90



-

ISLAMIC ALCHLMY

“literary, medical, philosophical, and scientific work, and became an
almost legendary hero to his co-religionssts and even to medieval
Europe. Altogether he wrote over a hundred books, and though
some of them are quite short lus celebrated ‘Canon of Medicime’
contains over a million words

This 15 not the place to describe Avicenna’s contributions to
medicine, but 1t may be mentioned 1n passing that he had original
1deas on psychiatry and nervous affections, realized that phthisis
was contagious, and believed that certain diseases could be trans-
mitted by soil and water. In the pharmacological section of the
‘Canon’ he mentions no fewer than 760 drugs, including the nar-
cotics mandragora, opium, hemlock, and cannabis For several
hundred years, Avicenna shared with Raz1 the position of being
medicine an authority from whom there was no appeal

Like Razi again, Avicenna was deeply interested 1n music, and
his studies of mustcal theory were far ahead of those current in
Europe at that ume In physics, he treated of heat, energy, gravity,
and motion, and suggested that light travelled with a finite velocity.
He had a considerable knowledge of mathematics from the philo-
sophical point of view, invented a kind of vernter, and made
astronomical observations

What did such a versatile and acute mund think about alchemy?
His contemporaries were almost unanimous 1n believing that trans-
mutation of the metals was possible, and many of them held that
1t had been successfully accomplished ; others — a minority — while
holding it to be theoretically irrefutable were sceptical about
individual claims to success. Avicenna did in fact express imself
very clearly on the matter. His remarks are to be found 1n a section
of his work known as the ‘Book of the Remedy’, which he wrote
at Hamadhan about 1021-3 A medieval Latin translation of this
section had long been known under the ttle De Mineralibus, ‘On
Metals’, and was usually ascribed to Aristotle, m 1927, however,
Holmyard and D C Mandeville showed that the De Mineraltbus
was partly a direct translation and partly a résumé of chapters 1n the

‘Book of the Remedy” and thus represented Avicenna’s own views
The relevant portions of the work deal with the constrtution of
metals, and here Avicenna follows Jabir very closely. He says that

91



ALCHEMY ~

the proximate constituents of metals are mercury and sulphur, or
bodies closely resembling them. If the mercury 1s pure, and 1f 1t 15
commungled with the virtue of a white sulphur that neither induces
combustion nor 1s impure, but on the contrary 1s more excellent
than that prepared by the alchemists, then the product 1s silver. If
the sulphur, besides being pure, 1s even berter than that just de-
scribed, and whiter, and 1f 1n addition it possesses a tinctorial, fiery,
subtle, and non-combustive virtue, 1t will solidify the mercury 1nto
gold. Then agam, if the mercury 1s of good substance, but the
sulphur that solidifies 1t 15 impure, possessing a property of com-
bustibility, the product will be copper. If the mercury 1s corrupt,
unclean, lacking 1n cohesion and earthy, and if the sulphur also 1s
impure, the product will be 1ron. As for tin, it 1s probable that 1ts
mercury 1s good but that 1ts sulphur 1s corrupt; and that the com-
minghng of the two 1s not firm, but has taken place, so to speak,
layer by layer, for which reason the metal ‘shrieks’. This 1s an
interesting reference to, and an attempted explanation of| the well
known ‘cry of tin’, which modern chemustry ascribes to friction of
the crystalline particles Lead, says Avicenna, 1s probably formed
from an impure, fetid, and feeble sulphur, for which reason 1its
solidification has not been thorough.

One might have expected that, adhering 1n the main to what were
generally accepted alchemical views of metallic structure, Avicenna
would have given credence to the practuicability of converting one
metal into another. On the contrary, he expresses complete 1n-
credulity concerning transmutation There 1s little doubt, he says,
that the alchemusts can contrive to make solids 1n which the quali-
ties of metals are perceptible to the senses, though the alchemical
substances are not 1dentical 1 principle or 1n perfection with the
natural ones, but merely bear a resemblance and relationship to
them. As to the claims made by the alchemusts, he says that 1t must
be clearly understood that 1t 15 not 1n therr power to bring about
any true change of the metallic species They can, however, produce
excellent imitations, whitening a red metal so that it closely
resembles silver, or tinting 1t yellow so that 1t closely resembles
gold They can also colour a white metal 1n such a way as to make
1t resemble gold or copper, and they can free lead and tin from
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most of their defects and 1mpunties. Yet in metals so treated the
essential nature rematns unchanged ; they are merely so dommated
by induced qualities that errors may be made concerning thetr real
nature. ‘I do not deny’, he proceeds, ‘ that such a degree of accuracy
1 1mitation may be reached as to deceive even the shrewdest, but
the possibility of transmutation has never been clear to me Indeed,
I regard 1t as impossible, since there 1s no way of splitting up one
metallic combination mto another. Those properties that are per-
ceived by the senses are probably not the differences which distin-
guish one metallic species from another, but rather accidents or
consequences, the essential specific differences being unknown And
if a thing 1s unknown, how 1s 1t possible for any one to endeavour
to produce 1t or to destroy 1t2* It 1s very clear that Avicenna was
contemptuous of the pretensions of alchemy, for he winds up thss
passage by remarking that there was much he might have said on
the subject, but that 1t would probably have been a sheer waste of
time —~ a remark that the Latin translator tactfully omitred from his
version
As a matter of fact, scepticism concerning alleged transmutations
had long existed. Some dented the possibility altogether, others
dgreed that transmutation might be effected, but only by natural
or “white’ magic. Even 1n Jabir’s time disbelief had been expressed,
and it 1s said that Razi himself wrote a book to confound the
sceptics, among whom was the celebrated scholar and translator
Hunain 1bn Ishaq (p. 65). Avicenna’s attack did not go un-
answered. His arguments were examined carefully by the vizier
Al-Tughra’s, better known as an accomplshed poet than as an
alchemsst, and were shown to be inconsistent with views that
Avicenna had himself expressed 1n other passages 1 the same book,
and so the controversy went on. Avicenna’s opmions had lttle
support; here, as in many other branches of learning, he was mn
advance of his time, and the alchemusts pursued their search for
elixirs undisturhed by doubts and with undiminished enthusiasm.
Throughout the history of alchemy there were always rogues

and charlatans whose trickery brought honest attempts at trans-
mutation mto disrepute. One such knave about this time arrived

at Damascus with some gold filmgs which he mixed into a paste
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with charcoal, various drugs, flour, and fish-glue He then rolled
the paste 1nto small pellets which he allowed to dry Clothing him-
self as a dervish he took the pellets to a druggsst and sold them for
a few pence under the name of ‘tabarmaq of Khorassan’. Next he
assumed a rich cloak, engaged a servant, and went to the mosque,
where he scraped acquaintance with several notable persons He
told them that he was an expert alchemist and could make untold
wealth 1n a single day, a boast that soon came to the ears of the
vizier, who ordered his presence at the court The Sultan expressed
his destre to witness a transmutation, which the charlatan readily
agreed to demonstrate if he could be provided with the requisite
chemicals The recipe he produced included a certain amount of
tabarmaq of Khorassan, and while all the rest of the drugs were
easily obtamed no trace of tabarmaq could at first be discovered

The charlatan msisted, however, that tabarmaq was essential, and
when the druggists’ shops had been well searched the discovery was
at length made ~ of course 1n the shop of the druggist to whom the
tabarmagq had been sold earlier, and who said that he had obtained
1t from a dervish.

The pellets were bought, and the charlatan ordered the in-
gredients to be placed mn a crucible and strongly heated. When all
was suffictently hot, ‘Take out the crucible’, he said It was taken
out, cooled, and turned upside down, when a fine lump of gold
rolled out.

"The Sultan, deeply impressed by the success of the experiment,
ordered the self-styled alchemust to be rewarded, and the next step
was now to find a further supply of tabarmagq. Search failed to
reveal even a single further pellet in Damascus, but the alchemist
said he knew of a cavern in Khorassan where large supplies were
to be found He suggested to the Sultan that an expedition should
be sent to bring back a goodly quantity of the rare substance. But
the Sultan — no doubt reacting just as the alchemust had foreseen —
was unwilling that the provenance of tabarmaq should become
known to anyone else, and commanded the alchemst to go alone.
After a show of reluctance the man accepted, and was furnished by
the Sultan with everything needed for the journey a tent, a travel-
ling katchen, sugar, carpets, stuffs and silks, manufactured objects
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from Alexandria, and, i addition, a laige sum of money. Thus
equipped, he set out — and that was the last that was seen of him

The Emerald Table

Before considering some of the later Mushm alchemists we may
turn aside for an account of the celebrated ‘Emerald Table’ or
Tabula Smaragding, since the earliest known versions of this
expression of alchemical dogma are 1n Arabic. The Table itself 1s
ascribed to Hermes or the Egyptian Thoth, god of mathematics
and science, and 1t has been well known since the early Middle
Ages in a Latin rendering It purports to summarize the principles
of change 1n Nature and therefore lies at root of alchemzical doctrine
An English version, by R. Steele and (Mrs) D W Singer, runs as
follows:

True 1t 15, without falsehood, certain and most true That which 1s
above 1s like to that which 1s below, and that which 1s below 1s like to
that which 1s above, to accomplish the miracles of one thing

And as all things were by the contemplation of one, so all things
arose from this one thing by a single act of adaptation

The father thereof 1s the Sun, the mother the Moon

The Wind carried 1t 1n 1ts womb, the Earth 1s the nurse thereof

It 15 the father of all works of wonder throughout the whole world

The power thereof 1s perfect

If 1t be cast on to Earth, 1t will separate the element of Earth from
that of Fire, the subtle from the gross

With great sagacity 1t doth ascend gently from Earth to Heaven

Again 1t doth descend to Earth, and uniteth 1n 1tself the force from
things superior and things inferior

Thus thou wilt possess the glory of the brightness of the whole
world, and all obscurity will fly far from thee

This thing 1s the strong fortitude of all strength, for 1t overcometh
every subtle thing and doth penetrate every solid substance

Thus was this world created.

Hence will there be marvellous adaptations achieved, of which the
manner 1s this.

For this reason I am called Hermes Trismegistus, because I hold

three parts of the wisdom of the whole world
That which I had to say about the operation of Sol 1s completed
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Steele and Singer say ‘It 1s no part of our intention to give a
definite meaning to these cryptic utterances’ —a deciston to ¥ hich
we may well subsciibe. At the same tme the Table does vaguely
indicate the alchemical belief that there 1s a correspondence or
interaction between celestial and terrestrial affairs, and that all the
manifold forms m which matter occurs have but a single ongin.
A umversal soul or spirit permeates both macrocosm and mucro-
cosm, and this umty in diversity implics the possibihity of trans-
mutation. The Sun and Moon 1n the Table may represent gold and
stlver, as they usually do; but later alchemists scem sometimes to
have regarded them 1n this context as referring to sulphur and
mercury. Alchemical commentators through the centuries attached
thetr own 1nterpretations to the dicta compised 1n the Table, and
1n so far as any agreement can be found between them 1t 1s 1n the
general 1dea that the powers of the cosmic soul must somehow be
concentrated 1n a solid, the philosophers’ stone or eliar, which
would then be able to carry out the transmutations that the al-
chemsts destred

Whatever 1ts meaning, there 1s no doubt that the Emerald Table
1s one of the oldest and most long-lived of all alchemical documents
In 1ts ongmal form 1t was alleged to have been found in a cave,
mscribed on a plate of emerald held n the hands of the corpse of
thrice-greatest Hermes, Hermes Trismegistus Embellishing details
of the legend are that the writing was in Phoenician characters, and
that the fortunate discoverer was Sara, the wife of Abraham, who
chanced to enter a cave near Hebron some long timeafter the Flood.
Other versions ascribe the discovery to Alexander the Great and
to Apollonius of Tyana, who flourished 1n the first century A.D.
From the clouds of myth surrounding the early lustory of the
Table 1t 1s not possible to discern the onginal authorship, but
dml'm}% the last few years a good many new facts about 1t have come
to light

As already mentioned (p 78), an abridged Arabic text of the
Tabula was discovered by the present writer in 1923, 1n one of the
books of the Jabirtan corpus Shortly afterwards, another Arabic
verston was discovered by Ruska in a book called “The Secret
of Creation’, ascribed to Apollonws Jabir himself, when giving
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the Tabula, says that he 1s quoung from Apollonus Now Kraus
was able to show that ‘The Secret of Creation’ was written, at
least m its final form, during the caliphate of Al-Ma’mun (813-33),
and that it shows parallels with a book written dining the same
period by Job of Edessa, a scholar whose translations from Syrac
into Arabic won the prase of so severe a critic as Hunam 1bn
Ishag Itseems likely, therefore, that even 1f Job did not write < The
Secret of Creation’, both he and 1ts author were using the same
earlier sources, one of wiich Kraus showed to be the writings of
Nemesius, bishop of Emesa (Homs) in Syria i the second half of
the fourth century. Nemesius wrote in Greek, but his book ‘On
the Nature of Man’ does not contamn the Tabula From these data
one may conclude that the oldest known form of the Table, namely
thatin Arabic, was probably translated from Syriac but that 1t may
ultimately have been based on a Greek original. Whether 1t went
back as far as Apollontus himself 1s a question to which no answer
1s posstble, he was a Neo-Pythagorean and wonder-worker and 1t
would have been natural for him to be interested 1n alchemy In
any case 1t seems likely that the 7abula came to Islam from Syna
rather than from Alexandria, for Arabic accounts of its discovery
usually mention the Flood —~ Noah took 1t with him i the Ark —
and the Flood was unknown in Egypt

An Arabic author says that there were three persons called
Hermes The first of them, Hermes Trismegystus, hived before the
Flood and was the grandson of Adam He wrote many books about
the knowledge of celestial and terrestrial thmngs and buile the
pyramuds of Egypt. He was the first patron of science and mathe-
matics, and the first to wear sewn clothes Hermes the second was
an inhabitant of Babylon and ltved after the Flood He excelled at
science, medicine, philosophy, and mathematics, and was the
teacher of Pythagoras Hermes the thuird hived in Egypt, was a
physician and philosopher, wrote a book on potsonous animals,
another on alchemy and the chemucal arts, and was also an expert

town-planner.
> Such myths, which grew and became more circumstantial as
time went on, were accepted by alchemusts as explaming the orign

of alchemy, and account for the frequency with which 1t was known
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as the Hermetic Art — as also for the modern chemist’s “hermeucally
sealed’ It would take us much too far afield to discuss in detail the
influence that the body of Hermetic literature had on Mushm
alchemy, but 1t was certamly responstble to a large extent for very
numerous religious, mystical, magjcal, and astrological tenets inter-
mingling — often 1nextricably — with alchemical doctrine 1 the
narrower sense. Particularly 1t emphasized the imnfluence that the
heavenly bodies were supposed to exert not only on man but on
metals and other objects

Later Mushm Alchemusts

Under the caliphate of Al-Hakam II, who ruled 1n Spain from 961
till 976, there flourished a brilliant group of Spanish-Arab scholars,
among them bemng Maslama 1bn Ahmad; though a native of
Cordova he 15 usually known as Al-Majrit1 or ‘of Madnd’ because
of his long residence there He was educated partly in the East, and
while there seems to have come into contact with the celebrated
Encyclopaedists of Islam, the ‘Brethren of Purity’, whose ‘ Letters’.
which cover a wide range of contemporary knowledge, he 1s said
by some authouittes to have brought back with him to Europe 1n a
new recenston He 1s known chiefly for his astronomical work,
Which 1ncluded the revision of some Persian astronomucal tables
nto Arabic chronology, a commentary on the Planisphaersum of
Ptolemy, and a treatise on the astrolabe, both the latter works
were early translated into Latin and had what was for those days a
wide circulation To him are ascribed an important alchemical
treatise called ‘The Sage’s Step’ and an astrological work called
“The Aim of the Wise’. The astrological work was translated mnto
Spanish 1n 1256, by command of Alfonso the Learned, King of
Castile and Ledn from 1252 to 1284, and later a Latin version
became very popular under the name of ‘Picatrix’ There 15 a
reference to 1t 1n Pantagruel, where Rabelais (1495—1553) speaks of
‘le reverend pére en Diable Picratis, recteur de la faculté drabolo-
logigue’ at Toledo “The Sage’s Step’ does not appear to have been
translated, but an analysss of 1t was published by the present writer
in 1924 It 1s there shown that 1ts ascription to Al-Majritt must
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be false, since from internal evidence 1t could not have been written
ull after 1009 while Al-Majrtt died m 1007, however, 1t 1s possible
that 1 this case, as 1n so many others, the work was edited and
perhaps enlarged after the original author’s death The same
remarks apply to the authorship of ‘Picatrin’

“The Sage’s Step’ 1s of mnterest for several reasons First, the
author expresses his views as to the preliminary traming necessary
for the alchemical aspirant. This should include the study of mathe-
matics 1 the pages of Euclid and Ptolemy, and of the natural
sciences as taught by Arstotle or Apollontus of Tyana Next, the
student should practise his hand 1n operation, his eye 1n examima-
tion, and his mind in reflection over chemical substances and re-
actions Since Nature’s behaviour 1s invartable, for she never does
the same thing 1n different ways, the chemist must strive to follow
Nature, whose servant indeed he 1s, like the physician The latter
dragnoses the disease and administers a remedy, but 1t 1s Nature
that acts

Secondly, ‘The Sage’s Step’ contains very precise and mntelligible
mstructtons for the purification of gold and silver by cupellation
and 1n other ways, serving to show that contemporary alchemy was
not all head-in-air but knew the disciplhine of the laboratory. And
thurdly, the author of the book describes an experiment, on the
preparation of what 1s now called mercuric oxide, carried out on a
guantitative basis Very seldom 1n alchemical Iiterature do we find
even the glimmering of an 1dea that pursuing the changes in weight
that occur during a chemical reaction mught lead to significant
results a procedure that, first methodically apphed by Joseph
Black 1n the middle of the eighteenth century, has been for two
hundred years a guiding principle 1n the science of chemistry

Contemporary with Maslama al-Majrit: was an alchemist named
Muhammad 1bn Umail, about whose life, since he lived in seclusion,
very httle 1s known However, some of his works have survived,
notably a book entitled ‘ The Silvery Water and the Starry Earth’,
which 1s a commentary on his own alchemucal ode ‘Epistle of the
Sun to the Crescent Moon’. Both of these works were translated
mto Latin m the Middle Ages, the former under the title Tabula
Chemica and ascribed to ‘Sentor Zadith, son of Hamuel’, and the
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latter as Eprstola Solis ad Lunam Crescentem. The *Silvery Water
and Starry Earth’ 1s valuable on account of its very numerous
quotations from earlter alchemical authors, and particularly because
1t provides another example of the extent to which Mushim alchemy
was accepting — and developing — Hermetic doctrine. Some of the
‘Sayings of Hermes’ quoted by Ibn Umail have been shown by
Stapleton, Lews, and Sherwood Taylor to have come from Greek
origmals, others are probably apocryphal and of tenth-century
Arabic composition

During the twelfth and thirteenth centuries alchemical theory
and practice were transmitted to the West, a process to be described
in the next chapter, and the transmission was accompanied by a
decline 1n the number of noteworthy Arabic wnters on the subject.
Such books as were written were for the most part rearrangements
or compendia of eatlier ones or commentaries on them Few
authors of the time need mention here. One of them, Ibn Arfa Ras,
enjoyed much fame among later Mushm adepts for huis alchemical
poem entitled ‘Particles of Gold’, which, whatever its ment 1n
expounding alchemical theories, 1s at least of ligh literary aclueve-
ment A second wrter of standing was the thurteenth-century
Abu’l-Qasim al-Iraqy, whose book *Knowledge Acquired concern-
ing the Cultivation of Gold’ was published, with an English trans-
lation and a commentary, by Holmyard 1 1923 It gives a good
picture of contemporary Islamic alchemical 1deas, but 1s not alto-
gether original — drawing, for instance, upon Ibn Umail’s ‘Silvery
Water and Starry Earth’ and other sources It was, however,
constdered important enough by Aidamur al-Jildaki, who lived 1n
the first half of the fourteenth century, to deserve a lengthy com-
mentary, which he provided in his ‘Book of the End of the Search’.
Little 1s known of Jildake’s life, as of Ibn Umail’s, but he was
certamnly not a recluse. He dwelt in Cairo for a time, then spent
seventeen years in extensive travel to meet the principal alchemists
of the time and to collect alchemical writings Most of the re-
mainder of his Iife he must have devoted to authorship, for he
wrote at least twenty-five books, some of them very voluminous
Therr value lies 1 the great number of quotations that Jildak:
fortunately saw fit to mcorporate m them, a value enhanced by the
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general accuracy with which the quotations are made. In many
cases the ongmal works from which the quotattons were made are
still m existence, and examination of them shows that Jildak: was
a careful copyist, we may therefore with fair confidence accept as
genuine other passages of which no earher provenance 1s known
The great bulk of Jildaki’s work still awaits detailed study, but
a full examination of the ‘End of the Search’ was made by M
Taslimi in 1954. The richness of the materal offered by Jildaki may
be judged from the fact that 1n this book alone he quotes from, or
mentions, no fewer than forty-two works of Jabir and a large
number of those of other authors, imncluding Ibn Umail, Avicenna,
Maslama al-Majriti, Khalid tbn Yazid, and Razi Another of
Jildakr’s books that would well repay study 1s the ‘Book of Proof”,
which contains a commentary on the ‘Book of the Seven Idols’
ascribed to Apollonius of Tyana. Taslimi says that there 1s a great
deal of similarity between the ideas contamed 1n the quotattons
from Jabir gtven in the ‘End of the Search’ and those found m the
Latin works of Geber (p. 131), he does not, however, think the
correspondence suffictently close to establish a definite affihation
Though after Jildaks there 1s no outstanding figure 1n Muslim
alchemy, that does not mean that the Art ceased to be cultivated
There are, indeed, still industrious —and sometimes learned — al-
chemists 1n Islam One of them, Al-Hajy Abdul-Muhy: Arab, who
died only a few years ago, was a personal friend of the author’s and
often engaged him 1n discussions concerning Jabir, Khalid, and
other Arabic authonties. He believed that Khalid’s contributions to
the Art had been undervalued, and placed him almost on the same
level as Jabir. Abdul-Muhy1 was a well-educated man, knew the
Koran by heart, and had been lecturer on Koranic exegests at the
university of Lahore As Mufti of the Shah Jehan Mosque at
Woking, he spent practically the whole of hss salary on conducting
alchemical experiments on a portable blacksmuith’s forge, but, alas,
without success One of hss last acts was to write a letter of intro-
duction to an alchemust friend at Fez, the outcome of which was to
give the author the privilege of being taken to see a subterranean
alchemical laboratory 1 the old part of that city

N
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Transmisswon of Alchemy from Islam to Western Europe

WHILE early medieval Europe was by no means destitute of
skilful dyers, pamters, glass-makers, goldsmiths, metallurgsts, and
other craftsmen or technicians, there appears to have been no know-
ledge of alchemy 1n the West until 1t was introduced from Islam, a
process beginning i the twelfth century. The few Latin manu-
scripts from before that time dealing with chemical matters are
merely collections of practical recipes
Until the twelfth century almost the sole contact between Islam
and Christian Europe was through the crusades, which were clearly
not favourable to the transmission of learning Soon after 1100,
however, European scholars began to discover that the Saracens
were possessed of much knowledge and ancient wisdom, and the
bolder spirits began to travel in Muslim lands 1n search of learning
and enlightenment Sicily, an appanage of Islam from go2 to 1091,
was captured by the Normans 1n the latter year, and the 1sland thus
became a centre of diffusion of Arabic learning It was, however, 1n
Spamn —still largely under Moorish control —that the greatest
activity prevailed Students were welcomed to the colleges and
libraries at Toledo, Barcelona, Segovia, Pamplona, and other
Spanish towns, and study was soon followed by translation
One of the earliest of the translators was the Englishman Robert
of Chester, who 1s believed to have been a native of Ketton n
Rutland , hs association with Chester perhaps mdicates that he was
educated at the well-known school i that c1ty In 1141 he and his
friend Hermann the Dalmatian were living m Span near the Ebro,
studying the arts of alchemy and astrology Here they were found
by Peter the Venerable, Abbot of Cluny, who persuaded them to
translate the Koran into Latin, a task which they immediately
102

A






ALCHEMY

commentary on the Emerald Table (p 95) 1s possibly attribut-
able to hum

Another English scholar active 1n translation at this time was
Adelard of Bath, the dates of whose birth and death are unknown
but whose major work was accomplished between 1116 and 1142.
He studied at Tours and Laon, then travelled widely i Italy,
Stcily, Asta Minor, and Africa before returning to England When
he arrived home he was greeted by friends, of whom he nquired -
about the state of affairs 1n his natrve land He was told that ‘ princes’
were ‘violent, prelates wine-bibbers, judges mercenary, patrons
nconstant, the common men flatterers, promise-makers false, and
everyone m general ambitious’ Adelard rejected the idea of con-
forming to such moral depravity;and as he could not do anything
to prevent it he welcomed the suggestion of his nephew that he
should rather describe what he had acquired 1n the way of new
information from his Islamic studies

He prefaces his remarks by saying that his contemporaries were
prejudiced against fresh 1deas, and that therefore what he said might-
be displeasing to them, but the blame must be put on the Arabs.
The fact was that Adelard had a much broader outlook than most
scholars of his time, an outlook widened still more by what he had
asstmilated of Arabic culture The orthodox placed implicit reliance
upon authority, Adelard was 1n favour of scienufic imnvestigation
and set reason above authority Lynn Thorndike translates as

follows the passage mn which Adelard strove to make lis position
clear to his nephew

Ilearned from my Arabian masters under the leading of reason, you,
however, captivated by the appearance of authomty, follow your
halter Since what else should authority be called than a halter? For just
as brutes are led where one wills by a halter, so the authority of past
writers leads not a few of you into danger, held and bound as you are
by bestial credulity Consequently some, usurping to themselves the
name of authority, have used excessive licence n writing, so that they
have not hesitated to teach bestial men falsehood mn place of truth For
why shouldn’t you fill rolls of parchment and write on both sides, when
i this age you generally have auditors who demand no rational judge-
ment but trust simply i the mention of an old title® ., Wherefore, if
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you want to hear anything more from me, give and take reason For
Pm not the sort of man that can be fed on the picture of a beef-
steak

Adelard’s main interest was n mathematics, and so far as 18
known he translated only one Arabic work on alchemy s impor-
tance to our theme 1s as showing how the spirit of free inquiry was
leading men to explore new regions of learning and expertence, a
movement that gathered strength 1 the second half of the twelfth
century and became 1rresistible 1n the succeeding one. Its ambat
included the study of alchemy, and the number of Arabic al-
chemical works translated, often with commentaries, by the year
1300 15 1n 1tself so large as to bear striking witness to the success of
such scholars as Adelard and Robert of Chester.

The greatest of the translators was Gerard of Cremona, who was
born (about 1114) and died (1187) at Cremona, in Lombardy,
though some authorities say that he dted at Toledo, where he spent
most of hus life working 1n the great College of Translators founded
by Archbishop Raymond (1126-51) Toledo had been recaptured
from the Moors by Alfonso VI in r1o5 and became the capital of
Castile; but the population still numbered very many Muslims and
the language used was sull predommantly Arabic Raymond estab-
lished his college for the express purpose of making Arabic know-
ledge available to the West, and attracted thither many European
scholars, who were assisted 1 theirr work by Arabic-speaking
interpreters The latter rendered Arabic works into Castilian
versions, which were then translated mto Latin by the Western
scholars, though not seldom such of these scholars who had
travelled-n the East would make Latin translations direct from the
Arabic

No doubt Gerard of Cremona, who does not seem to have gone
farther afield than Toledo, at first availed himself of the aid of
interpreters, but he was an extremely able lingwst and must soon
have been able to dispense with ntermediaries. Biographers relate
that even from mfancy Gerard was fascinated by philosophy and
Jearned all that 1t was posstble to learn 1n every department of 1t

Comung across references to, or quotations from, Ptolemy’s Alma-
gest fired him wath an ardent desire to read the whole book, but no
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Latin verston of 1t existed at that time Gerard therefore determmed
to go to Toledo and leain Arabic so that he could first study 1t 1n
that language and afterwards translate 1t into Laun. In the event, he
rematned at Toledo for the rest of his life — unless he returned to
Cremona to die — engaged 1 such a spate of translations as perhaps
only Hunam tbn Ishaq (p 65) could have paralleled.

Beholding the abundance of books 1n every field in Arabic [translates
Lynn Thorndike] and the poverty of the Launs in this respect, he
devoted his life to the labour of translation, scorning the desires of the
flesh, although he was rich 1n worldly goods, and adhering to the things
of the spirit alone He toiled for the advantage of all both present and
future, not unmindful of the injunction of Ptolemy to work good
increasingly as you near your end Now, that Ius name may not be
hidden 1n silence and darkness, and that no alten name may be scribed
by presumptuous thievery in his translations, the more so since he (like
Galen) never signed his own name to any of them, they have drawn up
a list of all the works translated by lum whether 1n dialectic or geometry,
1n astrology or philosophy, 1n medicine or in the other sciences

Gerard 1s credited with having translated a total of no fewer than
seventy-six works, some of them, such as Avicenna’s *Canon of
Medicine’, very lengthy Of alchemical works, or works indirectly
connected with alchemy, he translated a book of Razt’s on alums
and salts, a book on the properties of minerals, and the first three
books of Aristotle’s Meteorologica, together with the Almagest of
Ptolemy that took him to Toledo in the first place It 1s also
believed that he translated a work of Jabir thn Hayyan, namely the
‘Book of Seventy’ (p 72).

1t would be easy to expand thus list of translators very consider-
ably, but probably enough has been said to explain why all the
principal, and many of the mmor, alchemical writers and books
became familiar so quickly to the West 1n the twelfth and thirteenth
centuries, and why this period has earned the title of the ‘Scientific
Renaissance’ But mn addition to those who undertook the actual
work of translation there were other scholars who absorbed Arab
learning and showed 1ts influence 1n therr own writings Such a one
was Dantel of Morley — probably Morley 1n Norfolk — who went
to Paris to study Roman law, but found the professors “there
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ponderously ignorant and stupid ‘when they tried to say some-
thing I found them most childish’, he therefore travelled on to
Spain to sit at the feet of ‘wiser philosophers of the universe’,
finally returning to England “with an abundant supply of precious
volumes’ which he used as the bass of hus own Philosophia There
were 2]so another Englishman, Roger of Hereford, and a learned
Jew, Mammonides, who deserve mention here, but alchemy was by
now beginning to find European adepts who wrote onginal books
and did not merely adapt Arabic ones, so we may perhaps take
lcave of the translators at this point

Before saluting the newcomers, however, we may glance at an
aspect of the work of translation that had a lasting effect upon the
vocabulary of English Alchemy, as Robert of Chester observed,
was a new science for the West, and one of the difficulties of the
translators was that there were no Latin equivalents of many of 1ts
technical terms. They chose the easiest, and perhaps the only, way
of surmounting this obstacle, namely by a mere translhteration of
the Arabic word into Roman letters Many of these Latinized words
then found therr way 1nto English versions of the treatses in which
they occurred, and in the end became naturalized The transhtera-
tions were not always accurately made — that agam would have
been impossible, for the Arabic alphabet has more letters than the
Laun or English ~so that 1t 1s sometimes hard to recognize the
origimal form 1n the final one The practice of transliteration was not
confined to alchemical translations, but was adopted wherever the
translator could find no Laun word to correspond; the fact that 1t
was so often resorted to 1 alchemy demonstrates the unfammharity
of the subject. Some of the Arabic words thus borrowed 1n medieval
alchemical Latin treatises are as follows, closer transliterations are
added 1n parenthesés, and the English equivalents are given It will
be observed that many of the words have now become anglicized

Abicum (ankuy), alembic ;
Abric (al-kibrit), sulphur
Alcalai (al-galt), alkali
Alchemy (al-kimia), alchemy
Alcazdir (al-gasdir), tin, cf cassiterite
Alchitram (al-getran), prtch
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Alcohol (al-kuhl), kohl or black eye-paint, but see p. 168

Almagest (al~maystr), almagest

Almuzadir (al-nushadhur), sal ammoniac

Anticar (al~tznkar), tincal, borax

Athanor (al-tannur), furnace

Azarnet (al-zarmkh), arsenic [sulphides]

Avoth (al-zaug), mercury

Carboy (garabah), carboy

Elmir (al-thsir), elbar

Heautant (utarid), mercury

Jargon (yargun), jargon, a kind of zircon

Luban (luban), gum, resin, luban jawai, or Javanese resin, was cor-
rupted 1nto benzoin, whence our word benzene

Mattress (matrak), heap, cushion

Naphtha (naft), naphtha

Natron (natrun), natron, whence our symbol Na for sodium

Noas (nuhas), copper

Ocob (ugab), eagle, sal ammoniac

Tutty (tutrya), tutty, zinc ontde
Zaibar (zarbag), mercury
Ziniar (zznyar), verdigris

Albertus Magnus and Roger Bacon

As might be expected, the first results of the abundant influx of
knowledge from Islam were to be seen 1n the sorting out of the
new material and 1n its arrangement for general use. This was done
by several compilers, of whom Bartholomew the Englhishman and
Vincent of Beauvais are the best known The first of these was a
Franciscan who studied at Oxford 1n the first half of the thirteenth
century. He gave a course of lectures on the Bible 1n Parss, and in
1230 the General of his Order requested that he should be sent to
Magdeburg to lecture there also Bartholomew’s great book was
entitled ‘On the Properties of Things’, and was intended for the
mstruction of the laity and the less well educated among the clergy

It included much earlier learning as well as much of the new, and,
as 1s inevitable 1n an encyclopaedic work, even 1n these days, 1t was
somewhat out of date by the time 1t was completed Nevertheless
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1t attained great popularity and its success was by no means con-
fined to England The Emperor Charles V, 1n 1372, ordered 1t to be
translated mto French, and Spanish and Dutch versions quickly
followed. It was originally written in Latin, and copies of it i this
language could be borrowed by students in Paris on payment of a
small fee Itappeared m English in 1397, and as many as seventeen
editions of the various versions were published 1n the course of the
fifteenth century.

In the ‘chemical’ sections of the book, Bartholomew relies
largely on Avicenna, and though he has much to say on astrology
there 1s little on alchemy no doubt he had not made up his mind
as to 1ts importance We may quote what he says about mercury
and glass*

Quicksilver 1s a watery substance medlied strongly with subtle
earthly things, and may not be dissolved and that 1s for great dryness
of earth that melteth not on a plain thing. Therefore it cleaveth not to
the thing that 1t touchetl, as doth the thing that 1s watery The sub-
stance thereof 1s white- and that 1s for clearness of clear water, and for
the whiteness of subtle earth that 1s well digested Also 1t hath whiteness
of medlying of air with the aforesaid things Also quicksilver hath the
property that 1t curdeth not by 1tself kundly without brimstone. but
with brimstone, and with substance of lead 1t 15 congealed and fastened
together. And therefore 1t 1s said, that quicksilver and brimstone 1s the
element, that 1s to wit matter, of which all meltng metal 1s made
Quucksilver 1s matter of all metal, and therefore i respect of them tis a
simple element. Isidore saith 1t 1s fleeting, for 1t runneth and 1s specrally
found 1n silver forges as 1t were drops of silver molten And 1t 1s oft
found 1 old dirt of sinks, and 1n slime of pits And also 1t 1s made of
minium [cinnabar] done 1n caverns [retorts] of 1ron, and a patent or a
shell done thereunder; and the vessel that 1s anomnted therewith, shall
be beclipped with burning coals, and then the quicksilver shall drop
Without this silver nor gold nor latten [brass] nor copper may be over-
gilt And 1t 1s of so great virtue and strength, that though thou do a
stone of an hundred pound weight upon quicksilver of the weight of
two pounds, the quicksilver anon withstandeth the weight And if thou
doest thereon a scruple of gold, 1t ravisheth unto 1tself the Iightness
thereof And so 1t appeareth 1t 1s not weight, but nature to which 1t
obeyeth It 1s best kept 1n glass vessels, for 1t pierceth, boreth, and
fretteth other matters
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On glass

Glass, as Avicen satth, 1s among; stones as a fool among men, for 1t
taketh all manner of colour and painting Glass was first found beside
Ptolomeida 1n the chiff bestde the river that 1s called Vellus, that
springeth out of the foot of Mount Carmel, at which shipmen arrived
For upon the gravel of that river shipmen made fire of clods medlied
with bright gravel, and thereof ran streams of new liquor, that was the
beginning of glass It 1s so pliant that 1t taketh anon divers and contrary
shapes by blast of the glazier, and 1s sometimes beaten, and sometimes
graven as silver And no matter 1s more apt to make mirrors than 1s
glass, or to recetve pamnting, and 1f 1t be broken 1t may not be amended
without melting again But long time past, there was one that made
glass phant, which might be amended and wrought with an hammer,
and brought a vial made of such glass before Tiberius the Emperor, and
threw 1t down on the ground, and 1t was not broken but bentand folded
And he made 1t right and amended 1t with a hammer Then the
Emperor commanded to smite off his head anon, lest that his craft were
known For then gold should be no better than fen [clay], and all other
metal should be of little worth, for certamn 1f glass vessels were not
brittle, they should be accounted of more value than vessels of gold

It 1s clear that Bartholomew’s critical faculty 1s not very acute,
and that he 1s content to accept as true any information for which
he can find authority The section on quicksilver plamly betrays
its Arabic origin, and goes back ultimately to Jabir by way of
Avicenna There 1s as yet nothing new ~no origmal contribution
from the West, no fresh theory from European philosophers

With Vincent of Beauvass, only a few years later than Bartholo--
mew, things are much the same, but more attention 1s pad to
alchemy Vincent (¢ 1190-¢ 1264), a Dominican, was for a time
sub-prior of the monastery at Beauvais, near Amiens, where his
administrative duties interfered with his hiterary activities —a fact
about which he complains He was also librarian and chaplamn to
Lowss IX and tutor to the king’s two sons, but the numerous
demands upon his time still gave lum lesure to write a lengthy
work entitled Speculum maws or ‘Great Mirror’. This consists of
three parts, the ‘Marror of Doctrie’, the ‘Mirror of History’, and
the ‘Mirror of Nature’, the whole work forming an encyclopaedia
mtended to reflect the sum of contemporary knowledge. The
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*Mirror of Nature’, says Sarton, ‘1s an account of natural history in
the form of a gigantic commentary on Genesis I’ It 1s on much the
same lines as Bartholomew’s encyclopaedia, and sull fails to give
due weight to the new knowledge, but one may observe that the
balance 15 beginming to swing more to that side Thus Vincent
quotes not merely from Avicenna but from other Arabic authors
including Razi, Averroes (Ibn Rushd), and Al-Bitruji. His refer-
ences to alchemical matters are taken mamly from Razi’s book on
alums and salts (discussed chiefly 1n the ‘Mirror of Doctrine’) and
from Avicenna. He believed 1n the man theory of alchemy, namely
the possibility of transmutation, and thought that alchemy bore the
same relation to muneralogy that agriculture bore to botany He
accepted the sulphur-mercury theory of metals, and thought that
base metals could be disintegrated and then rebuilt mnto gold or
silver. His four ‘spirits’ were mercury, sulphur, arsenic, and sal
ammonac, and he believed that metals are generated and grow 1n
the bowels of the earth.

Such men as Vincent and Bartholomew were, then, not origmal
thinkers but busy selectors and compilers of earlier knowledge,
they performed invaluable service but were, so to speak, marking
time rather than advancing. In Albertus Magnus we meet a different
kind of mind, ‘the dominant figure 1n Latin learning and natural
science of the thirteenth century, with whose course hus life-time
was nearly coincident, the most prolific of its writers, the most
influential of 1ts teachers, the dean of 1ts scholars, the one learned
man of the twelfth and thirteenth centurtes to be called “the
Great”’. Albertus Magnus, Count of Bollstadt, was born at
Lawngen in Suabia, probably m the year 1193, though some say
1206 Jomng the Dominican Order at Padua 1n 1223, he rapidly
became a prodigy of learning and was popularly known as the
Doctor Universalis — though, hke all great men, he had his detrac-
tors, who contemptuously nicknamed him the ‘Ape of Arstotle’
From 1228 to 1245 he taught at Fresburg, Ratisbon, Strasbourg,
and Cologne, while from 1245 to 1248 he lectured m Paris and
began the compilation of his great philosophucal treatises He was
Provincial of his Order from 1254 to 1257, and bishop of Ratisbon
from 1260 to 1262, he then left hus episcopal palace on the Danube
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and retired to a closster at Cologne to devote the rest of his hife to
writing and study a contemporary tells us that Albert found the
life of a German bishop too warlike for his taste. He 1s said to have
died at Cologne on 15 November 1280, his intellectual powers
having begun to wane some three years earlier. A genumely prous
man, he conformed strictly to the rules of lus O1der, even walking
barefoot on his official journeys through the parts of Germany
under hus supervision His fame as a teacher was so great that the
young Thomas Aquimnas made the long journey from ltaly to
Cologne to become his pupil

Albertus — whom tradition describes as a man of exceedingly
small stature — was probably the best-read man of his ume, and
although hus reputation rests mainly upon s philosophical works,
he had an extenstve and unusually accurate knowledge of con-
temporary science, which he describes 1n is ‘Book on Minerals’
and elsewhere He visited mines, mineral outcrops, and alchemical
laboratories, and was a keen field-botanist. Although he yielded to
none in his admiration of Arstotle, he would not agree that the
great philosopher was either mnfallible or omniscient, and held that
the development of science was not closed by his death Albertus
felt a strong ‘desire for concrete, specific, detailed, accurate know-
ledge concerning everything 1 nature’, and maintamed that, m the
study of natural phenomena, a man should not merely transcribe an
ancient statement but observe with his own eyes and mind Yet he
does not appear to have appreciated the extreme scientific impor-
tance of experiment, as distinct from observation, and though he
tested the genuineness of alchemical gold, and offered scraps of
1ron to ostriches to ascertan whether the old story was true, these
were exceptional cases and find few parallels i his wntings Like
all hus contemporaries he believed 1n astrology and magic, and, 1n
spite of hus own canon of criticism, 1s often quite ready to admut
the fabulous

Thus he quotes, without expressing disbelief, a story to the effect
that 1f a crow’s eggs are boiled and then put back m the nest, the
bird will fly off to the Red Sea and return with a stone on contact
with which the eggs become raw again If a man puts this stone into
his mouth he can understand the language of birds Agam, Albert
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reports twins one of whom had such occult power 1n s right side
that all bolts and locks flew open when he turned 1t towards them,
the left side of the other twin, on the contrary, caused all open
doors exposed to 1t to shut. The following experience Albert says
he himself witnessed (Liynn Thorndike’s translation)

An emerald was recently seen among us, small in size but marvellous
in beauty. When 1ts virrue was to be tested, someone stepped forth and
said that, if a circle was made about a toad with the emerald and then
the stone was set before the toad’s eyes, one of two things would
happen. Either the stone, if of weak virtue, would be broken by the
gaze of the toad, ot the toad would burst, 1f the stone was possessed of
full narural vigour Wathout delay thungs were arranged as he bade,
and after a short lapse of time, during which the toad kept 1ts eye un-
swervaingly upon the gem, the latter began to crack hike a nut and a
portion of 1t flew from the ring Then the toad, which had stood 1m-
movable hitherto, withdrew as if 1t had been freed from the mnfluence

of the gem

Such tales are common enough in medieval umes, and the
examples just grven are adduced to illustrate the pomnt that even so
mtelligent a man as’ Albertus Magnus was ready to accept the
marvellous; though in many cases he expresses scepticism or
protects lumself by saying merely that such and such a tale was
reported to hum This belief 1n a magical background 1s mnherent in
most-if not all medieval alchemy and helps to explamn the often
bizarre procedures followed by the adepts

Albertus was not an Arabic scholar, but was well acquainted with
Latin tranglations of Awvicenna, Averroes, and other Mushm
wrters In his ‘Book of Minerals’ he moulds hss views on alchemy
very largely 1n accordance with Avicenna’s opinions expressed 1n
the chapters from ‘The Remedy’ translated about 1200 by Alfred
the Enghishman (p. o1). Thus he believes that most alcherusts
merely succeed m dyemg metals so that they resemble gold or
silver, the actual metallic species remaming unaltered. ‘Alchemy’,
he says, ‘cannot change species but only mutate them.. . T have
myself tested alchemical gold and found that after six or seven
igmitions 1t was converted into powder.” Peshaps, however, 1 this
passage he 1s referring only to the generality of the alchemusts, for
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i another book, ‘ The Little Book of Alchemy?’, he relates that he
was given a knowledge of alchemy by the grace of God It 1s true
that the authenticity of this book 1s not defimtely established, but
1t was ascribed to Albertus before 1350 The author recounts the
errors of his predecessors, and promuses to describe nothing but
what he has actually seen Next he states eight rules to be observed
by the alchemist, much in the style of an admonition made five
» centuries earlier by Jabir He then proceeds to discuss the various
operations and pieces of apparatus used 1 alchemy, and describes
the common chemucal \substances and experiments that may be
carrted out with them Finally, rectpes are given for the production
of gold and silver. The belief 1s expressed ‘that metals can be
produced by alchemy which are the equal of natural metals
almost all their qualittes and effects’, except that alchemical iron
does not possess magnetic properties and that alchemuical gold lacks
certain curattve powers supposed to mhere 1n the natural metal
Albert’s almost equally famous pup1l, Thomas Aquinas, believed
like his master n the possibility of making gold and silver al-
chemically, though he says that the art 1s a difficult one He returns
to Arstotle 1n holding that metals arise ultimately from a dry or
smoky exhalation of the earth, and a-moist or watery one, though
these exhalations at first change into sulphur and mercury respec-
tively. But Thomas thinks that the generation of metals requires
also the occult operations of a celestial virtue not always under
alchemical control, so that the aim of the worker should be to
arrange conditions under which the virtue will be likely to function.
With Roger Bacon we come to another medieval scholar of very
wide learning, and one who captured the popular mmagmation
enough to set gomng a large number of ughly picturesque legends
he could ‘make women of dewils and juggle cats into coster-
mongers’. This vulgar conception of Bacon as a sorcerer and necro-
mancer was satirized by Robert Greene (1560~92) m hus play ‘ The
Honorable Historie of Frier Bacon and Frier Bongay’, performed
in 1594 Here Bacon and his companton wizard Bongay construct
a brazen head, and with the Devil’s help propose to endow 1t with
speech. When all 1s prepared, the head 1s due to give utterance
within a month, but thewr labour would be lost ‘sf they heard 1t
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not before it had done speaking” Bacon watched day and might for
three weeks but was then so overcome by sleeptness that he handed
over to lus servant Miles Only a little while afterwards the head
said ‘ Time 1s°, but Miles feared to wake lus master for so little The
head then said ‘Time was’, relapsed mnto silence, and finally ejacu-
lated *Time 1s past’, wath that 1t broke to peces, the noise awaken-
ing Bacon, who roundly cursed his servant. Such stories are like
snowballs 1n gathering bulk as they roll along, and those about
Bacon are no exception Even within the last few years 1t was
reported that ‘an ancient manuscript” in cipher had been discovered
“1n a castle 1n southern Europe’, from which 1t appeared that Bacon
had invented the compound telescope and mucroscope and had
observed the nucler of cells The Middle Ages did not have a
monopoly in credulity.

Roger Bacon was born at Iichester in Somerset, probably m
1214, and ‘appears to have belonged to a wealthy fanuly, which,
subsequently, in the struggle between Henry II and the Barons
(1258-65), sacrificed therr fortunes 1n the cause of the King’. Under
the influence of the English philosopher and scholar Robert
Grosseteste, bishop of Lincoln, he undertook the study of Greek at
Oxford, and 1t was doubtless Grosseteste who persuaded him to
join the Franciscan Order about 1247 From 1234 to 1250 he studied
and lectured at the university of Paris, choosing as his master ‘one
of the most modest and most learned men of the time, one who had
devoted humself to the study of chemustry and mathematics and
astronomy and, above all, to those practical applications of exper:-
mental sctence which prompted his enthusiastic pupil to call um
“the Master of Experiments’’ ~ namely Petrus Peregrinus, author
of one of the first treatises on the magnet.

Between 1250 and 1257 Bacon probably spent most of hus time at
Oxford, but 1n the latter year, having fallen under the suspicions
of the authorities, or perhaps, as he says himself, because of poor
health, he took no part 1 the outward affairs of the untversity and
remained 1n such retirement for another decade Later his criticism
of authority, mdependence of thought, and general quarrelsome-
ness again brought him 1nto conflict with his superiors i the Order,
and 1t 15 supposed that he was kept m confinement mn Paris for
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fourteen years (1277-91) In 1292 he was set at ibeity and returned
to Oxford, but his fieedom was short-lived, for “the noble doctor
Roger Bacon was buried at the Grey Friars church of the Francis-
cans [long demolished] 1 Oxford, oD 1292, on the Feast of St
Barnabas the Apostle [11 June]’ A tower, tradittonally known as
‘Friar Bacon’s Study’, stood until 1779 on Folly Bridge, on the

south side of Oxford
In 1267 Bacon writes, 1 lus Opus Tertium.

I have laboured from my youth in the sciences and languages, and
for the furtherance of study, getting together much that 1s useful I
sought the friendship of all wise men among the Latins, and caused
youth to be instructed 1n languages and geometric figures, in numbers
and tables and instruments, and many needful matters. I examined
everything useful to the purpose, and I know how to proceed, and with
what means, and what are the impediments but I cannot go on for
lack of the necessary funds Through the twenty years in which I
laboured specially in the study of wisdom, careless of the crowd’s
opimon, I spent more than two thousand livres [about £ 10,000] 1n
these pursuits on occult books (&éros secretos) and various experiments,
and languages and mstruments, and tables and other things

Bacon was indeed a “devotee of tangible knowledge’, but he was
not so far in advance of hus time as has sometimes been said In
common with all other Christians of his age, he believed that the
Bible contamed, either explicitly or implicitly, the whole realm of
knowledge On the other hand, to understand the Bible thoroughly
every art and science 15 necessary — though the patriarchs and
prophets had full knowledge of all sciences, magic and astrology
included The queen of sciences s, therefore, theology, and all
other branches of learning are her handmaids Round this central
theme Bacon’s whole system continually revolves, and we cannot
understand lus attitude to natural philosophy if we forget this
cardinal fact His advocacy of the experimental method was there-
fore primanly concerned not with the search for objectrve truth but
with the exposition of scriptural scientific knowledge, and 1t 1s only
within these limuts that 1t must be envisaged. Bacon, 1n short, must
be judged agamst the intellectual background of lus day, and must
not be gratutously credited with a mental outlook that 1n actual
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fact arose only very much later. Moreover, by ‘expenience’ Bacon
imphed something more than observation and experiment, for him
it tcluded the sllumination of futh, spirstual mturtion, and drvine

inspiration, and this esoteric experience was ‘much better’ than the
experience of philosophy or science.

Bacon distinguished two kinds of alchemy, namely ‘speculative’
and ‘practical’, Practical alchemy he regarded as more important

than the other sciences, as more productive of material advantages
than they. Speculauve alchemy

treats of the gencration of things from the elements and of all inanimate
things and of simple and composite humours, of common stones, gems,
marbles, of gold and other metals, of sulpburs and salts and pigments,
of lapis lazuli and minum and other colours, of o1ls and burning bitu-
mens and other things without limut, concerning which we have nothing
1 the books of Anstotle Nor do the natural philosophers know of
these, nor the whole assembly of Latin writers And because this science
15 not known to the generality of students 1t necessarily follows that
they are sgnorant of all that depends upon 1t concerning natural things,
namely of the generation of amimate things, of plants and ammals and

" men, for being ignorant of what comes before they are necessarily
ignorant of what follows

But there is another alchemy, operative and practical,

which teaches how to male the noble metals, and colours, and many
other things better or more abundantly by art than they are made 1n
nature And the science of thus kind 1s greater than all those preceding
because 1t produces greater utilities. For not only can 1t yield wealth
and very many other things for the public good, but 1t also teaches how
to discover such things as are capable of prolonging human life for
much longer pertods than can be accomplished by nature . It con-
firms theoretical alchemy through 1ts works and therefore confirms
natural philosophy and medicine, and this 1s plam from the books of
the physicians For these authors teach how to sublime, distil and
resolve therr medicines, and by many other methods according to
the operation of that science, as 1s clear 1n health-gtving waters, ols and
many other things

These passages throw light on Bacon’s conception of the role
of experiment, using the word m our modern sense. Experiments
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are not used as a basts for mnferring general laws from particular
cases, as with us, on the contrary they are to serve as confirmation
of conclustons reached by deduction from general principlesalready
accepted. This 15 so much the usual habt of alchemy as to be worth
bearing constantly m mund when attempting to understand al-
chemucal reasoning.

Except for the fact ‘that he mimimized the importance of the
Arnistotelian ‘prime matter’ and made fuller use of the theory of the
four elements, Bacon differs very little from the other alchemusts 1n
his ideas about metallic constitution and transmutation He accepts
the sulphur-mercury theory, which he appears to have taken
directly from Avicenna, and 1s quite as credulous about the manu-
facture of gold as any of his contemporaries He had a wide
acquamntance with the Arabic authors, whom, unlike Albertus
Magnus, he could read 1n the onginal, and he seems to have felt
that 1n alchemy there might be a link between Arnstotelian physics
and the biological sciences There 1s no evidence that he made any
discoveries 1n practical alchemy, and the affirmaton that he n-
vented gunpowder i1s completely unfounded, he did, however,
suggest that if gunpowder were enclosed 1n a solid contamer 1ts
explosive effect would be greater

Bacon also foresaw a number of ways 1n which science might
exert mastery over nature, and here 1s his vision of the future.

Machines for navigation can be made without rowers so that the
largest ships on rivers or seas will be moved by a single man 1n charge
with greater velocity than if they were full of men Also cars can be
made so that without animals they wall move with unbelievablerapidity ,
such we opine were the scythe-bearing chariots with which the men of
old fought Also flying machines can be constructed so that a man sits
1n the mudst of the machine revolving some engine by which artficial
wings are made to beat the arr like a flying bird Also a machine small
1n size for rasing or lowering enormous weights, than which nothing
1s more useful in emergencies For by a machine three fingers lugh and
wide and of less size a man could free himself and his friends from all
danger of prison, and rise and descend Also a machine can easily be
made by which one man can draw a thousand to himself by violence
against their wills, and attract other things 1n like manner. Also mach-
tnes can be made for walking in the sea and rivers, even to the bottom
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without danger For Alexander the Great employed such, that he might
see the secrets of the deep, as Ethicus the astronomer tells These
machines were made 1n antiquity and they have certainly been made 1n
our times except possibly a flying machie which I have not seen nordo
I know any one who has, but I know an expert who has thought out
the way to make one And such things can be made almost without
limit, for instance, bridges across rivers without piers or other
supports, and mechanisms, and unheard-of engines

Bacon also suggested that imperfect sight could be aided by the
use of surtably shaped lenses, urged a reform of the calendar, and
foresaw the possibility of circumnavigating the globe As Sarton
remarks, ‘One such antictpation would hardly deserve to be men-
tioned, but the combination of so many 1n a single head 1s very
impressive ’

Arnold of Villanova

Few names carried more weight n early European alchemical
circles than that of Arnold of Villanova, a Catalan, who was born
near Valencia about 1235 He seems to have come of a poor fanuly,
for he speaks of his youth as a time of hardship, but he took full
advantage of the education given him by Dominicans and then
went on to study medicme at Naples He also learnt Arabic and
some Greek as well as Latin, which was the common tongue, at
least 1n writing, of all educated Europeans at that time His genius
at medicine soon brought him fame, and he was frequently sum-
moned to treat popes and kings and other notabilities, as a result
he travelled extensively n Spam, France, Italy, and even North
Aftica This, however, did not prevent hum from writing a great
many books, 1 such various places as Barcelona, Bologna, Naples,
Rome, and Valencra, and s literary output augmented his fame
In 1285 he was called to attend the dymg King Peter III of Aragon,
and was rewarded with the gift of a castle in Tarragona and a
professorial chair 1n the University of Montpeller.

But Arnold was more than a physictan . he was also an astrologer,
an alchemist, a controverstalist, a social reformer, and a diplomat,
while at Montpellier 1t was apparently not long before he became
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the chief power i the university His attacks on abuses among the
clergy, and his frank expression of onigmnal 1deas on theological
subjects, made him obnoxious to some of the authomties of the
Church, and when he was sent on a diplomatic mission to Paris 1n
1299, by James II of Aragon, he was arrested by mmnions of the
Holy Office He was released on bail the next day, but had to stand
trial 1n Paris for having written a book, considered heretical, on the
impending arrtval of the Antichrist In spite of vigorous protests
to the King of France (Phulip the Fair) and to Pope Boniface V111,
he was not allowed to leave Pans until 1301, when he went to
Genoa

His troubles were not over, however. He had sent a carefully
modified version of his book on Antichrist to Boniface, who could
not find much 1n 1t to reprehend , but his enemues in Paris countered
by letting the Pope have a copy of the original, whereupon Arnold
was mmprisoned agam Fortunately for him, Boniface about this
time developed an attack of the stone, of which Arnold was able to
cure hum, so things turned out happily after all Boniface released
him and even went so far as to present him with a castle at Anagni —
where, by the 1rony of fate, the Pope was himself imprisoned a
little later by agents of Philip the Fair, and where he died

After hus release, and presumably after Boniface’s death 1n 1303,
Arnold went to Marseilles and then on to Barcelona, where 1n 1305
he made a will grving mnstructions for the disposal of his library, for
charitable bequests, and for provision for tus wife and cluldren but
the precaution was premature and he sull had six years to live
These were spent 1n performing numerous services for reigning
monarchs and mn writing further books on medicine and alchemy
He continued to do a good deal of travelling, for during this time
he visited, among other places, Rome, Avignon, Montpeller,
Bordeaux, and Naples, where he met Ramon Lully (p 124).
Returning by ship from Naples to Genoa, he died at sea 1 1311.

Amold of Villanova presents us with a cursously mixed philo-
sophy. In the first place he apprecated the 1mportance of the study
of natural sctence and urged that 1t should be given a greater
consideration 1 education He also emphasized the value of experi-
ment and bemoaned the difficulty of makimng experiments 1n
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medicine. On the other hand, although he sometimes discounte-
nanced magic hus works abound 1n superstitious 1deas, and he saw
nothing 1llogical 1n trymg to cure disease by magic gems and by
the influence of the stars. Even his treatment of Boniface VIII for
the stone included the application of a seal in the form of alion, and

“he wrote a treatise on seals and amulets. After giving details of how
one such seal should be engraved, he goes on to enumerate its
virtues as follows (Lynn Thorndike’s translation) - “This precious
seal works agamst all demons and capital enemies and agamst
witcheraft, and 1s efficacious 1n winning gan and favour, and aids
'm all dangers and financsal difficulties, and against thunderbolts and
storms and 1nundations, and agamst the force of the winds and the
pestilences of the air. Its bearer 1s honoured and feared 1n all his
affairs. No harm can befall the building or occupants of the house
where 1t 1s. It benefits demonsacs, those suffering from imflamma-
tion of the brain, mansacs, quinsy, sore throat, and all diseases of the
head and eyes, and those 1 which rheum descends from the head.
And in general T say that it wards off all evils and confers good;
and let 1ts bearer abstain as far as possible from impurity and luxury
and other mortal sins,and let him wear 1t on hs head wath reverence
and honour ’ If this portable all-in policy fails m cases of mania,
however, there 1s nothing for 1t but to pterce a hole mn the skull n
order to allow the noxious vapours affecting the bramn to escape,
whule as for failing sight, this may be due to nothing more than too
frequent washing of the head.

Such astonishing credulity leads us not to expect any great
lucidity m Arnold’s treatment of alchemy He wrote several works
on the subject, and many more have been wrongly attributed to
hum The longest of those that are probably genumne 1s called “The
Treasure of Treasures, Rosary of the Philosophers, and Greatest
Secret of all Secrets’; 1t consists of two parts dealing with theory
and practice respectively. It became very popular and set the
fashion for very many later alchemical ‘Rosaries’ Like many
alchemusts, Arnold sets out by saymg that he will conceal nothing
and keep nothing back, but that the reader should be prepared for
hidden reasontng and shopld also supplement the ‘Rosary’ with a
perusal of, and reflection upon, other books, but Amnold believes

I21



ALCHEMY

that he himself has divined the secret common to Plato, Arstotle,
and Pythagoras He accepts the sulphur-mercury theory of metallic
constitutton, but regards mercury as much the more sigmificant of
the two; 1n fact, ordinary sulphur 1s harmful to metals, and the
sulphur that 15 envisaged by Arnold 1s that already hidden in the
mercury Hence 1t should be possible to prepare gold and silver
from mercury alone, though wath the mtroduction of a little of the
precious metal required 1n order to start the reaction and, as we
should say, catalyse 1t Lead cannot be substituted for mercury,
and the best mercury or ‘mercurtal hquid’ 1s that exported from
Spamn 1n contamers sealed with the Spanish seal

It 1s not clear what this ‘mercurial’ agua vitae 1s, but Arnold says
that for transmuting base metals 1t should be used 1n the proportion
of four of liquid to one of metal, whereas for preparing the elixirs
the proportion should be twelve of liquid to one of gold or silver
The elixirs so obtained should be capable of transmuting one
thousand times theirr own weight of base metal mnto the precious
ones, fit to withstand full assay. Other methods of obtaming gold
from mercury are described, including one that involves the separa-
tion of the mercury mto the four elements by means of a ferment,
and then recombiing them 1n the shape of gold For this process
to succeed, the elements to be recombmed must be 1 definite pro-
portions by weight thus gold requires the ratio of 1 1 water and
ar, 2 1 water and fire, and 3 2 water and earth, 1t 15 also neces-
sary to know the relative heat, cold, dryness, and moistness As
usual, mn all these processes colour-changes must be carefully
watched, the formation of a red impalpable powder bemg the sign
of completion and success in the preparation of the great elixir
Arnold adds a warning that when projecting the eliir 1t must not
be dissolved or fused, possibly because 1f heated 1t would vaporize
and so be lost

It would be difficult to equate these statements with any known
chemiucal facts, but, although Arnold compates the alchemical work
with the conception, burth, crucifixion, and resurrection of Chst,
there must have been a practical experimentation somewhere
beneath the complex, mnvolved, and often self-contradictory mass
of theory overlymng all Alchemists were mclined to extrapolate
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from what they had actually observed to what they thought might
or ought to have happened 1f their money had not run out or if
their glass ‘egg’ had not broken at the critical moment They were
unescelled 1n bearing out Pope’s aphorism -

Hope springs eternal 1n the human breast
Man never 15, but always to be, blest

That Arold did 1n fact carry out some pracucal chemstry 1s
proved by his account of the dry distllation of human blood from
an alembic He says that the first fraction of the distllate 1s a clear
water, and thus is the element water Soon, however, a yellowsh
hquid begins to come over, and at this pomt the recerver should be
changed. The yellow distillate 15 the second element, namely air.
After the yellow o1l comes a red one, for which a third receiver
should be employed; this third dsullate 1s the element fire Now
this description does correspond with the facts, though not with
their interpretation, and 1s of mnterest as an early account of frac-
tional distiflation. But Arnold cannot refram from adding that the
“fire’ obtained from blood m this way has remarkable medicinal
virtues; thus a certain count lay at the point of death, but adminis-
tration of the “fire’ revived him sufficiently to make ks last confes-
ston before he died. To his credit, Arnold does not suggest that
any portion of the distillate can effect transmutation — and further
to Jus credit is that he seems to have been the first to observe the
poisonous character of carbon monoxide

Ramon Lully

In medieval alcheméal literature the name of Armold of Villanova
15 often coupled with that of Ramon Lully (about 1232~1315),
another Catalan philosopher and a Christian mussionary to the
Moors He was for a time tutor to the sons of James I (£! Conguist-
ador, King of Aragon from 1213 to 1276), and afterwards spent
nime years i Majorca studying Arabic with a Moorish slave He
made three misstonary journeys to North Africa, on the last of
which he was stoned to death Though a number of books on
alchemy are ascribed to him, none of them 1s authentic, and 1t 15
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*fesus autem transiens per medum corum that, that 1s, as Jesus passed
myisible and in most seciet manner by the nudst of the Pharuses,
so that Go/d was made by mvisible and secret Art anudst the
Ignorant’. If we may believe Ashmole, Cremer had an alchemical
device pamnted on a well in Westminster Abbey, though 1t was later
washed over with plaster, it depicted 1n graphic form ‘the Grand
Misterics of the Phiasophers Stone’

Lully’s rose nobles were by no means the only contributions of
alchemy to numusmatics; many other alchemical coins and medals
have been deserbed by H. C Bolton. Christian IV of Denmark
{(1577~1648) employed an alchemist nemed Kaspar Haibach to
transmute base metals into gold, and ducats of 1644 and 1646 were
struck from this alchemical product Some people were sceptical
about the origin of the gold, however, so 1n 1647 the king had
further ducats coined to vindicate the honour of his alchemist
These bear on the obverse a full-length figure of the king i armour,
with the words: Christianus D [ei] G [ratia] Dan [1ae] R [ex] The
reverse bears a pair of spectacles and the legend Pide Mira Dom:
{nf]. 1647 [See the wonderful works of the Lord ]

In the same year an adept named J. P Hofmann carried out a
transmutation in the presence of the Emperor Ferdinand III, at
Nuremberg From this hermenc gold the emperor caused a medal
of rare beauty to be struck It bears on the obverse two shields, in
one of which are eight fleurs-de-lys, and 1n the other 1s a crowned
lion. The Laun inscriptions signify, ‘ The yellow lilies lie down with
the snow-white lion, thus the hion will be tamed, thus the yellow
tilies wall flourssh’, and that the metal was made by Hofmann A
further inscription reads Tincturae Guttae V' Libram, denoting that
five drops of the tincture or elixir transmuted a whole pound of the
base metal. On the reverse 1s a central circle with Mars 1n 1t, holding
the symbo} & in one hand and a sword in the other. Around this
central circle are six smaller ones, contamning the signs of gold,
silver, copper, lead, tin, and mercury, with an inscription claiming
that 1n ths case the active agent 1n transmutation was made from
1ron.

Not long afterwards, in January 1648, Ferdmmand III was
dabbling 1n alchemy again A certamn Richthausen, who claimed to
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have received the secret of the Art from an adept now dead, per-
formed a trensmutation 1 the presence of the emperor and of the
Count von Rutz, director of mines All precautions against fraud
were taken, vet with one grain of the powder provided by Riche-
hausen two and a half pounds of mercury were changed into gold.
To commemorate this event the emperor had a medal struck of the
value of 300 ducats The obverse bore a full length representation
of Apollo with rays proceeding from his head ; his feet were covered
vith winged sandals to indicate the conversion of mercury into
gold. The mnscription read (in Latin), ‘The Divine Metamorphosis,
exhibited at Prague, 15 January 1648, in the presence of his
Imperial Majesty Ferdinand III.” The reverse was plan, except for
an inscription to the effect that ‘Like as rare men have this art, so
cometh it very rarely to light. Praised be God for ever, vvho doth
communicate a part of His infinite power to us His most abject
creatures ’

In 1650 the emperor himself made a transmutation with some-of
Rachthausen’s powder, and again had a medal struck, this time with
the inscription Aurea progenies plumbo prognata parente, ‘A golden
daughter born of a leaden parent’ In token of his admiration and
gratiude, Ferdinand now raised Richthausen to"the nobility. The
new Count appears once more 1n 1658, when he gave the Elector
of Maimnz some of his elixir, with vhich a successful transmutation
of mercurv mnto gold svas made.

Bolton also tells of an Augustintan monk named Wenzel Seyler,
a native of Bohema, v ho visited Vienna 1n 1675 and was granted
an interview by the Emperor Leopold I, son of Ferdinand TTT
Seyler accomplished a transmutation 1n the royal presence, con-
verting a copper vessel into gold and changing tin 1nto gold. From
the latter gold ducats were struck, bearing a portrait bust of the
;&mpezor on the obverse, and on the reverse the date 1675 and the

H1ES:

Aus Wengel Seyler’s Pulvers Macht

Bin Ick von Zinn zu Gold Gemachs.
That ss, “By the power of Wenzel’s powder I was made 1nto gold
from un.’
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Like Rachthausen, Wenzel Seyler was rewarded by being en-
nobled, under the title of Wenzel von Remburg, but owing to some
decerts that he subsequently practised he was banished for a time
to hus closster T'wo years later he was restored to favour and per-
formed another transmutation ; a medallion struck from the product
was still 1n existence 1n the Imperial Cabunet of Coms, Vienna, 1n
1888, and was examined there by Bolton himself He says it was
of elaborate wotkmanslup but decidedly brassy n colour, more-
over 1ts specific gravity was only 12 67 whereas that of gold
15 19°3.

More alchemical medals dertve from the shady operations of
Christtan Willlam Krohneman, who actually survived as court al-
chemist to the Margrave Geoige William of Bayreuth for the long
period of nearly ten years, 1677-86 He claimed to be able to trans-
mute mercury into gold, and the Margrave was credulous enough
to support him 1n a lavish style of living and to advance large sums
of money to defray the cost of experiments When the experiments
had proved unsuccessful after repeated efforts, Krohneman’s repu-
tation began to suffer, but then, 1n the presence of the Margrave, he
heated mercury with salt, vinegar, and verdigris 1n an 1ron dish,
and at the end of the operation gold remained Silver also was made
alchemically, and a medal struck from 1t has on the obverse a figure
of the winged Mercury, the reverse has a Latin mscription trans-
lated by Bolton as follows ‘Let no one be ignorant of the fact that
what many have beheved to be the work of nature alone 1s not less
the work of art They were formerly produced, they are now

> produced, as shown by the thing itself To the glory of God, the
salvation of mankind, and the admiration of the whole world.”

Krohneman had thus retrieved his fortunes and was made a
Baron The Margrave also bestowed monetary and other favours
upon him, but the Barpn was full of gule and swindled many .
persons 1n authority, including General Kaspar von Lilien, whom
he fleeced to the extent of 10,000 gulden During the period of hus
ill-gotten prosperity Krohneman performed other transmutations
leading to alchemical medals, but bemng at length detected mn un-
deniable fraud he was hanged by order of the Margrave

A somewhat similar adventurer to Krohneman was Domenico
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Manuel Caetano, who though of Neapolitan peasant origin
managed to pass humself off as a Count and ultimately rose to high
office in Germany and Austria He had been apprenticed to a gold-
smuth and also acquired virtuosity as a conjurer —an OmInous
combmation According to his own account he was sufficiently
fortunate to discover an unknown alchemust’s hidden treasure,
together with a manuscript describing the preparation of the philo-
sophers’ stone He began to demonstrate transmutations and did
this so spectacularly 1n Madrid that the Bavarian ambassador there
mvited him to go to Brussels and exhibit his powers to Maximilian
Emanuel of Bavaria,-who was Governor of the Spanish Nether-
lands The Governor believed Caetano’s claim to possess the
secret, and advanced him altogether Go,000 gulden, upon which
Caetano tried to decamp Unluckily for him, he was captured and
imprisoned for six years, but a second attempt at escape was
successful and 1n 1704 Caetano was in Vienna, where he performed
certain transmutations before the Emperor Leopold I and gained
the confidence of the whole court. From Vienna he went to Berln,
where he conducted successful experments in the presence of
Konrad Dippel —who was not impressed — and promised King
Frederick I to make him a large quantity of the philosophers’ stone
within sixty days To explain the ease with which these monarchs
parted with therr money, 1t must be remembered that a belief 1n
matertal alchemy was still very widely held ; 1n any case Frederick
gave the adept numerous and valuable presents and appointed him
to lucrative offices When the supply of the Stone was not forth-
commg at the end of the sixty days, the king grew restive and
Caetano fled to Hamburg ; but his freedom was short-lived and he
was arrested and conveyed to the fortress at Kustrin (Kostrzyn)

Protesting that he could not work in prison, he was taken to Berlin,
whence he escaped to Frankfurt-am-Mam, only to be re-arrested
and sent back to Kustrin It had now become quite clear that he
was an 1mpostor, and in August 1709, dressed 1n a cloak covered
with ghttering tinsel, he was hanged from a gilded gallows It

seems only poetic justice that a medal was struck to commemorate
the occasion.

A few years before Caetano came to lus inglorious end, Georg
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4 An alchemist, Henmig Brand, discovers phosphorus
(after the pamnting by Joseph Wright)
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5 “The pot to-breketh, and farewel! al 1s go!” (See p 177)



6 The Alchemust, by Cornelius Bega
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7 Four alchemucal authoriues, Geber, Arnold of Villanova, Razi, and
Hermes, presiding over operations in a laboratory (From Thomas
Norton, Ordmnall of Alchimy, London, 1652)
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16 The Mountamn of the Adepts (From S Muichelspacher, Cabala,
Speculum Artis et Naturae, in Alchyma, Augsburg, 1654)
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17 Alchemusts at work (From the Liber Mutus)
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19 Sulphur and Mercury, Sun and Moon (From
J C Barchusen, Elementa Chemae, Leiden, 1718)

18 Four Stages of the Alchemical Process (From
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Stolle, a goldsmuth of Leipzig, was visited by a stranger who, after
a few opening remarks, asked him if he knew how to make gold
Stolle rephied cavuously that he knew only how to work with that
metal when already made. The stranger then asked him whether
he believed 1n the possibility of transmutation, to which the gold-
smith answered that he believed 1n the Art of Hermes but had never
seen a transmutation performed The mystertous visitor then pro-
duced an ingot which the goldsmuth tested and found to be 22-
carat gold; he was assured by 1ts owner that 1t was of alchemical
ongn. Next day the visitor brought the ingot back again and asked
that 1t should be cut 1nto seven round pieces, this Stolle did, and
after the stranger had stamped them he gave him two of the preces
as a souvenur, The mnscription stamped on them sard (in Latin) - *O
Thou who art Alpha and Omega, Thou art the hope of Iife after
death. The restoration of life to lead transforms 1t mto gold and
sitver. O unequalled love of God mn Three Persons, have mercy
on me through ctermity. By sulphur, salt, and mercury the philo-
sophers’ stone 1s made ’ The news of this peculsar incident spread
rapidly, and the King of Poland took possession of one of the
preces while the other was depostted 1 the collection of medals at
Leipzig. Notlung further was ever heard of the adept

At about the same tsme (1705) a remarkable event occurred 1n
Sweden The Swedish general Paykhull had been convicted of
treason and sentenced to death In an attempt to avert this punish-
ment, he offered the king, Charles XII, a million crowns of gold
annually, saying that he could make 1t alchemically, he claimed to
have recerved the secret from a Polish officer named Lubimnski, who
had himself obtained 1t from a Corinthian priest Charles accepted
the offer, and a prelimnary test was arranged under the supervision
of a British officer, General Hamilton of the Royal Artillery, as an
independent observer. All the matenals were prepared with great
care, in order to prevent the possibility of fraud, then Paykhull
added hus elixir and a little lead, and a mass of gold resulted which
was comed 1nto 147 ducats A medal struck at the same time bore
the inscription (in Latin as usual) ‘O.A von Paykhull cast this
gold by chemcal art at Stockholm, 1706’

Another story of this kind comes from France, where an 1gnorant
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Provencal rustic named Delsle caused a sensation by claiming, with
appatent good 1eason, that he could transform 1ron and steel 1nto
gold The news came to the ears of the Bishop of Senez, who after
witnessing one of Dehisle’s experiments wrote to the Minister of
State and Comptroller-General of the Treasury in Pans that he
could not 1esist the evidence of lus senses In 1710 Delisle was sum-
moned to Lyons, where, i the presence of the Master of the Lyons
Mint, he made much show of distilling some unknown yellow liquid.
He then projected two drops of the liquid upon three ounces of
pistol bullets fused with saltpetie and alum, and poured the molten
mass out on to a piece of wron armour, where 1t appcared as pure
gold, withstanding all tests. The gold thus obtaned was comned by
the Master of the Mint into medals inscribed Aurum arte Factum,
‘Gold made by Art’, and these were depostied n the museum at
Versaillles Of Delisle’s subsequent life, lustory has nothung to
relate

Finally, mention may be made of a medal on the reverse of which
is a Latin mscription rendered by Bolton as ‘In the month of July,
1675, I, Doctor J J. Becher, transmuted by hermetic art this ounce
of purest silver from lead * Thus 1s of particular interest, inasmuch
as Becher was an emment German chemust and physician still
honoured (or exectated) in chemucal circles as, jointly with G E
Stahl, founder of the phlogiston theory of combustion Although
alearned and skilful chemist, Becher was a firm believer in alchemy,
and 1 fact 1n 1673 made a proposition to the States General of
Holland to manufacture for the government one million thalers of
gold a year, over and above expenses, by operations on sea-sand
He maintamed that when the sand was fused with certan 1n-
gredients and silver, 1t yielded one thaler of gold for every mark of
silver employed The government accepted the offer, and terms
were settled by which Becher was to recerve a premium and a per-
centage of the profits A prelimimary small-scale trial was successful,
but shortly afterwards Becher left the country and the scheme was
never proceeded with

‘Lully’s rose nobles’ thus began a curious passage m the history
of numismatics, a passage 1n which there were plenty of comedy,
unlimited credulity, and not a little tragedy
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T/ze Latin Geber

It has already been mentioned (p. 66) that the name of Jabir 1bn
Hayyan occurs n Western alchemy as Geber; variants are Ieber
(indicating that the G was soft, corresponding mn pronunciation
with the Arabic J) and Geber ebn Haen (proving the 1dentity). One
or two of Jabir’s Arabic works exist in medieval Latin translation
(p. 72), but other works 1 Latin that pass under his name are
without known Arabic orginals In English, these works are en-
titled “The Sum of Perfection’, ‘ The Investigation of Perfection’,
“The Invention of Venty’, ‘The Book of Furnaces’, and ‘The
Testament’, The most important of them 1s ‘The Sum of Perfec-
uon’, of which the oldest Latin manuscripts date from the late
thirteenth century
The question at once arises whether the Latin works are genuine
~translations from the Arabic, or whether they were wrtten by a
Latin author and, according to a common practice, ascribed to
Jabir 1n order to heighten thetr authority That they are based on
Muslim alchemucal theory and practice 1s not questioned, but the
same may be said of most Latn treatises on alchemy of that pertod,
and from various turns of phrase 1t seems likely that their author
could read Arabic But the general style of the works 1s too clear
and systematic to find a close parallel 1n any of the known writings
of the Jabirsan corpus, and we look 1 vain 1n them for any references
to the charactenistically Jabirtan 1deas of ‘balance’ (p 73) and
alphabetic numerology (p. 74) Indeed, for their age they have a
remarkably matter-of-fact air about them, theory bemg stated with
a mmimum of prolmty and much prease practical detarl bemng
given. The general impression they convey 1s that they are the
product of an occidental rather than an orental mind, and a likely
guess would be that they were written by a Ewopean scholar,
_ possibly 1n Moorish Spain Whatever their origin, they became the
principal authorities m early Western alchemy and held that
_posttion for two or three centuries
In ‘The Investigation of Perfection’ Geber gives a concise
account of bastc alchemucal theory, which may be quoted here
English from Richard Russell’s translation (1678)
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This Scrence tre s of the Tmperfect Bofies et Mineecls, and tov-hoh
how to perfect thum, we therefore in the firet place conarder 11 9 Titings,
iy Imperfection and Perfecuon, About thess v o our Imentnn is
occupted, and of them ¢ purpow 1o trext We enrapo o e Doot of
Things perficting and corrupting (according ae v ¢ hive found by export-
ence) because Contranies set near cach other, are the more maufe

The Thing wich perfects in Mreerals, 1s the substonee of Arpannie
and Sulphur proportionably commuxt, by long ond tompr rute decocnan
1n the Bowels of clean, inspisste, and fis i Zrreh (sath conrarvation of
its Radical Humudiry not corrupting) and brought to a rold fu-ibl-
Substance, with due Ignition, and rendered Matleable By the D e
of this Nature perfecung, we may more ca tly come to the Krowled,ze
of the T/ng corrupting. And this 1 that wluch 16 to be vader rod ina
contrary Sensc, vy the pure substance of Sulphur and Afrpenton e, with-
out due Proportion communned, or not sufhaentdy decosted 1 the
Bowels of unclean, not rightly inspissate nor fined Eerth, having 2
Combustible and Corrupting Husmadizy, and bung of a rare and porous
Substance, or having Fusion without due Igninon, or no Fusan, and
not sufficiently Mallcable

The first Defimtion I find intruded 1n these two Bodies, viy 1 Sof
and Luna, according to the Perfection of each, but the second 1a these
four, vy Tn, Lead, Copper and Iron, according to an Impcrfecuon of
each And because these Imperfect Bodies are not reducible to Sanizy
and Perfection, unless the contrary be operated in them: that 13, the
Manifest be made Occult, and the Occult be made Manifest: wihich
Operation, or Contrariation, 1s made by Preparaton, therefore they
must be prepared, Superfluies 1n them removed, and v hat 1s wanung
supplied, and so the known Perfecuon inserted in them But Perfect
Bodies need not this preparation, yet they need such Preparation, as
that, by which their Parts may be more Subuhated, and they reduced
from their Corporality to a fixed Speritualiry The intention of swhich 1s,
of them to make a Spiritual fixed Body, that 1s, much more artenuared
and subtihated than 1t was before. .

We find Modern Artists to describe to us one only Store, both for
the Flute and for the Red, which we grant to be true. for in every
Llixar, that 1s prepared, White or Red, thete 1s no other Thing than
Argentvive and Sulphur, of which, one cannot act, nor be, without the
other Therefore 1t 15 called, by Phrlosophers, one Stone, although 1t 15
extracted from many Bodies or Things For 1t would be a foolish and
vain thing to think to extract the same from a Thing, 1n which 1t 15 not,
as some nfatuated Men have conceited, for 1t was never the Intention
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of Philosophers . yet they speak many things by similitude And because
all Metallick Bodses are compounded of Argentvive and Sulphur, pure
or impure, by accident, and not innate 1n therr first Nature, therefore,
by convenient Preparation, *tis possible to take away such Impurity
For the Expoliation of Accidents 1s not imposstble. therefore, the end of
Preparation 1s, to take away Superflurty and supply the Deficzency 1n
Perfect Bodies But Preparation 1s diversified according to the Drversizy
of things indigent For expenence hath taught us diverse ways of acting,
vy Calcination, Sublimation, Descenston, Solution, Distillation, Coagula-
tion, Fixation, and Inceration.

Incorrect as are the premusses from which he starts, Geber never-
theless explains them clearly and argues from them logically There
1s none of the incoherent verbiage so typical of much alchemical
literature, and though the reasons Geber advances 1n order to refute
sceptics are of the usual kind they are expressed concisely and with
restraint Simular remarks apply to his descriptions of substances
used 1n alchemy. Thus of mercury he says-

Argentvive, which 1s also called Mercury by the Ancients, 15 a viscous
Water 1n the Bowels of the Earth, by most temperate Heat umted, n a
total Union through 1ts least parts, with the substance of white subtile
Earth, until the Humid be contempered by the Dry, and the Dry by the
Humid, equally Therefore 1t easily runs upon a plamn Superfices, by
reason of 1ts Watery Humudity, but 1t adheres not although 1t hath a
viscous Humuidity, by reason of the Dryness of that which contemper-
ates 1t, and permuts 1t not to adhere It1s also (as some say) the Matter
of Metals wth Sulphur And 1t easily adheres to three Metals, viz to
Saturn, and Jupiter, and Sol, but to Luna more difficultly. To Vemfs
more difficultly than to Zuna, but to Mars in no wise, unless by Arti-
Jice. Therefore hence you may collect a very great Secret For 1t 1s
amicable, and pleasing to Metals, and the Medmm of conjoyning
Tinctures, and nothing 1s submerged 1n Argentvive, unless 1t be So/
Yet Jupiter and Saturn, Luna and Venus, are dissolved by 1t, and
muxed , and without 1t, none of the Metals can be gilded It1s fixed, and
1t 15 a Twncture of Redness of most exuberant Reflection, and fulgid
Splendor , and then 1t recedes not from the Commuxtion, until 1t 18 1n 1ts
own Nature

In this paragraph Geber luctdly explams his views on the consti-
tutton of mercury and why, although liquid, 1t does not wet glass
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or earthenware vesscls. e also correctly deseribes the ease or
difficulty with which amalgams may be made of mercusy with lead,
tin, gold, silver, and copper, addmg that an amalgam of wron connos
be prepared directly. In point of fact it 15 by no means a simple
matter to amalgamate 11on, and 1t would be mteresung; to know
whether Gebet succeeded and 1f so what his “artifice’ wes. The last
sentence means that, when mercury 1s converted mnto a sohd, the
product 1s of a shining 1ed colour, so that the reference 1s probbly
to mercuric oxtde, the particles of wlich are red and sparkling, or
to cinnabar (mercuric sulphide).

Of gold, Geber says that ir 15

a Metallick Body, Cutrine, ponderous, mute, fulgid, cqually digested 1n
the Bowels of the Larth, and very long washed with Aeneral Water;
under the Hammer extensible, fusible, and sustaining the Tryal of the
Cupel . According to this Definition, you may conclude, that nothing
1s true Gold, unless it hath a1l the Cawses and Differencies of the Defini-
tion of Gold Yet, whatsoever Metal 1s radically Citrine, and brings to
Equality, and cleanseth, 1t makes Go/d of every Jund of Aferals. There-
fore, we consider by the Work of Nature, and discern, that Copper may
be changed 1nto Gold by Arufice For we see i Copper Mines, a certain
W ater which flows out, and carries with 1t thin Scales of Copper, which
(by a continual and long continued Couise) 1t washeth and cleanseth
But after such #ater ceascth to flow, we find these thin Scales with the
dry Sand, in three years ume to be digested with the Heat of the Sun,
and among these Scales the purest Gold 1s found Therefore, we judge,
those Scales were cleansed by the benefit of the #ater, but were equally
digested by the heat of the Sun, 1 the Dryvness of the Sand, and so
brought to Equality Wherefore, imitating Nature, as far as we can, we
likewise alter, yet 1n this we cannot follow Nature

Also Gold 1s of Metals the most precious, and 1t 1s the Tincture of
Redness, because 1t tingeth and transforms every Body It 1s caleined
and dissolved without profit, and 1s a Medicine rejoycing, and con-
serving the Body 1n Youth It 1s most easily broken with Mercury, and
by the Odour [vapour] of Lead. Likewise Spirits are commined
with 1t, and by 1t fixed, but not without very great Ingenuity, which
comes not to an Artzficer of a stff neck.

In this passage Geber describes one of the observations that led
alchemusts to believe 1n the natural transmutation of metals Many
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copper ores contain small quantities of gold, but so little as to be
overlooked 1n the normal smelting-process Water flowing out of
a copper-mine might well carry particles of gold among the sludge,
and after the detritus had weathered the scintillating specks of gold
could attract attentson in bright sunshine The alchemssts did not
realize that the gold was present from the start, mstead, they drew
the false conclusion that the ‘mineral water’ and the heat of the
Sun had converted copper into the prectous metal

Geber 1s equally clear in his descriptions of various chemical
operations His directions for purifymg salt, for mstance, might
have been taken from a modern laboratory manual

Common salt 1s cleansed thus First burn 1t [heat 1t strongly], and
cast 1t combust mto hot water to be dissolved, filter the solution, which
congeal [crystallize] by gentle fire Calcine the congelate for a day and
a might 1n moderate fire, and keep 1t for use

On sublimation, Geber says that 1t was invented for the purtfica-
tion of such substances as sulphur, arsenic [sulphides], and tutra
[zinc oxide]

We were constrained to cleanse these from their burning Unctuosity,
and from the Earthy Superfluty, which they all have And tlus We
could effect by no Magustery, but by Sublimation only Sublimation
is the Elevation of a dry Thing by Fire, with adherency to 1ts Vessel
But Subltmation 1s diversely made, according to the Diversity of Sprrues
tobe sublimed.  whence 1t 15 necessary that the Aruficer should apply
to hus Sublimation a three-fold Degree of Fire one proportionate in
such wise, that by 1t may ascend only the Altered, and more Clean, and
more Lucid, until by this he manifestly see, that they are cleansed from
thewr Earthy Feculency The other Degree 1s, that what 1s of the pure
Essence of them remaining in the Feces, may be sublimed with greater
force of Fire, viz with Ignition of the Bottom of the Pessel, and of the
Feces theremn, which may be seen with the Eye The third Degree of
Fire 35, that unto the Sublimate without the Feces, a most weak Frre be
admimstered, so that scarcely any thing of 1t may ascend, but only that
which 1s the most subtile part thereof, and which m our Work 1s of no

value

Such passages mdicate not only that Geber was widely versed 1n
practical chemical operations, but that he had an mqurmng and
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systematic mind anxtous to understand what was going on 1n those
operations and the reasons for performing them He was much
nearer 1n spirit to a chemist than an alchenust, and fully appreciated
the value of experiment ‘Son of doctrine’, he says, ‘scarch out
Experiments, and cease not, because mn them you may find Frue a
Thousand-fold * This enthusiasm for experiment accounts for the
clarity of his descuptions he was generally writing from first-hand
acquaintance with the substances and manipulations and not draw-
ing upon secondary sources No one who had not himself per-
formed the experiment could give such precise mstructions as the
following, for the preparation of mtric acid.

First take of vitriol of Cyprus [copper sulphatc], one pound, of salt-
petre, two pounds, and of Jamenous allom, one fourth part, extract the
water with redness of the alembic (for 1t 15 very solunve) ... This 1s
also made much more acute, 1f in 1t you shall dissolve a fourth part of
sal ammoniac, because that dissolves gold, sulphur, and silver

The ‘solutive water’ 1s agua forus or mitric acid, and the ‘much
more acute’ iqud 15 agua regra, a mmture of nitric and hydro-
chloric acids Aqua regia does 1n fact dissolve gold and sulphur,
but though 1t attacks silver the metal 1s not dissolved.

In general theory, as we have seen, Geber accepts the assumption
that metals are composed of sulphur and mercury, using those
words to signify 1deal or philosophic substances to which ordinary
sulphur and mercury are only very crude approsimations Like
most other alchemists of the time, he assigns the preponderating
role to mercury, the nobler the metal the greater the proportion of
mercury m 1t Thus gold is of the most ‘subtile substance of argent-
vive’ with a small amount of the substance of sulphur, “clean, and
of pure redness, fixed, clear, and changed from its own nature’,
which tinges the mercury to golden yellowness

More interesting than these alchemical commonplaces 1s Geber’s
explanation of how he believes the plulosophers’ stone would act,
and what qualities must therefore be postulated 1n 1t. He says that
the Stone must have the properties of oleaginy or otliness, tenuity
of matter, affimty, radical humidity, clearness of purity, a fining
earth, and tncture, and then proceeds to a description of the
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successtve functions performed by the Stone 1 virtue of these
propertses. The first thing that 15 necessary after the projection
of the Stone 1s 1ts sudden and easy fuston, and this occurs because
of 1ts oleaginy Next, the tenwity of matter of the Stone makes 1t a
very thin hiquid when fused, so that 1t can immediately penetrate
throughout the whole of the materral to be transmuted Affinity 1s
necessary between the Stone and the materal, otherwise the two
would not adhere and cohere, while the radical humdity congeals
and consolidates the simuilar parts of the matersal mnseparably and
for ever. The clearness of purity gives ‘evident splendour’, and at
this stage rematriing dross can be burnt away 1 the fire.

The sixth Property, is a Fixing Earth, temperate, thin, subtile, fixed,
and mcombustible, giving permanency of Frxation 1 the Soluteon of
the Body adhering with 1t, standing and persevering aganst the force
of Fire. for immediately after Purification, Fixation 1s necessary, and
opportune

Finally, the seventh property

is Tuncture, giving a splendid and perfect Colour, Whate, or intensely
Citrine, and Lunification, or Solification of Bodies to be transmuted,
because after Frxation, a splendid Tincture, and Colour tinging another
Body, or a Tincture colouring the Matter convertible 1nto true Silver,
or Gold (with all 1ts certamn and known differencies) 1s absolutely

necessary ‘

Most alchemists, while ready to prasse the wonders of the Stone,
are chary of advancing 1deas of how 1t 15 to effect these wonders,
but Geber had mamfestly pondered the matter long and deeply.
The scheme he elaborated indicates that he was working to a
defimte plan with a definite aim ; the fact that he was attempting the
impossible owing to msufficient knowledge and to fundamentally
ncorrect presupposttions should not make us overlook the penetra-
tion of lus mtelligence He was essentsally a forerunner of those
modern chemsts who set out to synthesize a substance that shall
have certain pre-selected properties, and 1t 1s not difficult to believe
that, had he lived 1n the nineteenth century or later, he might have
emulated the achievements of Emil Fischer or Sir William Perkin
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As Richard Russell remaiks in the preface to hus translation of
Gebet’s works: “The Eminency and Worth of this Author need no
Apology, lus Works sufficiently commend Jum/

The New Pearl of Great Price

An alchemical work highly esteemed by the alchermists themselves
was ‘ The New Pearl of Great Price’ (Pretiosa Margarita Novella),
written 1n 1330 or theteabouts by Petrus Bonus The author cannot
be identified with certainty, but he may have belonged to the
Avogadrus family of Ferrara; the book 1tself was written at Pola,
then a city of the Iralian province of Istria but now, under the name
of Pulj, included 1n Yugoslavia It was first edited n 1546 by Janus
Lacintus Therapus 1n an abridged and paraphrased form, and a
further abridged edition 1n English was published by A E Waite
m 1394

A remarkable featuie of the book 1s that Bonus, though declaring
that the whole secret of transmutation can be learned 1n a single
day, or even 1n a single hour, admuts at the end that he himself had
never been successful 1n the Art ‘This unusual candour 1n an al-
chemical writer’, says Lynn Thorndike perunently, ‘rather disarms
our criticism, and makes us feel that we have to do with a genunely
first-hand document which reflects the relation of alchemy to the
thinking world of a particular past period rather than with the
forgery of some quack or romancer who directed lus appeal to
gullible and unthinking followers of a current fad and delusion ’

Although Bonus asserted that essential alchemical knowledge
could be transmutted 1 a very short time, he goes on to explan
that the search for that knowledge 1s very difficult, partly because
the adepts use words not only 1n their ordinary sense but 1n alle-
gorical, metaphorical, enigmatical, equivocal, and even 1ronical
ways. Moreover, alchemical writers often contradict one another,
and working alchemists use different practical methods

In the manner of the Schoolmen, Bonus first marshals the argu-
ments that can be advanced against the truth of alchemy, and does
so very cogently, then, later in the book, he shows how these argu-
ments may be refuted Some of the reasons nulttating agamst the
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reality of the Art are as follows The metals are composite sub-
stances, but the alchemusts do not know their exact composition,
therefore cannot produce them. Neither are the peculiar manner
and mode of metallic composition known In the production of
metals, Nature uses a mined heat, dertved partly from the Sun and
partly from the centre of the Earth, this cannot be mmitated by
alchemusts. In Nature, the generation of metals takes thousands of
years, and occurs 1n the bowels of the Earth. This process cannot
be hastened appreciably by heat, because excessive heat would
hinder development, and nerther can glass or carthenware vessels
replace the natural womb of metals in the ground. Alchemy cannot
produce animal life, yet animals are easily decomposed and putre-
fied; much less therefore can 1t produce metals, which are of a
much stronger composition. It 1s true that metals are generically
alike, but they aie different specifically, now 1t 1s mpossible to
change one species into another Metals are formed under the move-
ments and mnfluences of the stars; but these movements no human
mind can fix or direct to any given spot. It 1s easter to destroy thungs
than to make them , but we can hardly destroy gold, so how should
we make 1t® The ancient philosophers were mn the habit of teaching
all the arts and sciences they knew to their disciples, and of writing
them in their books, but of alchemy they mention never a word
The Stone 1s supposed to harden lead and tin mto gold, and to
soften stlver, 1ron, and copper mto gold; but 1t 1s impossible that
one and the same thing should produce opposite effects It 15 not
correct to call metals other than gold and silver imperfect, since
n their own way they are complete Ctitics also say that alchemusts
can merely alter and not transmute, and that alchemical gold and
silver are not the same as those precious metals naturally derived
This would seem a powerful case, but Bonus thinks 1t may be
easily refuted He does not consider 1t necessary to go back to
_ ultimate constituents, for the proximate constituents of all metals
are known to be sulphur and mercury , the base metals are imperfect
and diseased but were ordammed by Nature to become gold even-
tually and are already well on the way It therefore only remains
for the alchemust to cure the diseased metals by ridding them of
superfluty of sulphur. Astrological mfluences need not be taken
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into account, since the celestial power 15 a constant factor n the
growth or transmutation of metals; there 1s no virtue in worhing
under a particular constellation or sign As to the length of time
required, Bonus 15 of the opinion that, to have reached cven the
base-metal stage, the process of metallic generation must have been
gomg on so long that the final stage may be accomplished very
quickly -1 fact instantaneously on the addition of the Stone
Transmutation 1s merely the work of Nature arded by the Art and
directed by the divine will The inconsistencies that critics find 1n
the Stone cannot be explained on natural grounds but must be
accepted by faith, which has no difficulty n accepting the Christian
muracles In alchemy, work without faith 1s foredoomed to faslure,
the Art 1s a divine secret, and this explams also why 1t was not
revealed by the ancient plulosophers

Descending to detail, Bonus says that the principles of alchemy
are twofold, natural and artifficial The natural principles are the
causes of the four elements, of the metals, and of all that belongs
to them The artificial principles are sublimation, separation, distil-
lation, calcination, coagulation, fixation, and ceration, besides all
the tests, signs, and colours by which the art:ificer can tell whether
these operations have been properly performed or not. Thus the
tests to be withstood by gold are incmeration, ignition, fusion,
and exposure to corrostve vapours and in this connexton Bonus
remarks that to 1dentify a substance we must observe 1ts properties
Every metal that exlubats all the qualittes of gold — orange colour,
fusibility, malleability, indestructibility, homogeneous nature, and
great density — must be regarded as gold, and 1t would be mere
sophistry to argue that 1t was not. The opponents of alchemy must
therefore discover some property mn which alchemical gold differs
from natural gold 1f they are to maintan their position

Unfortunately, Bonus 1s not always as rational as the foregomng
passage might indicate When he turns to vindicating alchemy by

analogy he makes the most reckless statements 1n a completely
uncritical spirit

Something closely analogous to the generation of alchemy [he says]
15 observed in the animal, vegetable, mineral, and elementary world
Nature generates frogs in the clouds, or by means of putrefaction 1n
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dust moistened with rain, by the ultimate disposition of kindred sub-
stances Avicenna tells us that a calf was generated in the clouds, amid
thunder, and reached the earth 1n a stupefied condition The decompo-
sition of a basilisk generates scorpions In the dead body of a calf are
generated bees, wasps in the carcase of an ass, beetles 1n the flesh of a
horse, and locusts 1n that of a mule . The same law holds good m
the mineral world, though not to quite so great an extent

The pomnt of this analogy 1s that by the fortuitous meeting of the
constituents of an object, the object itself may result, though
formed in a way different from the normal one. Hence although the
normal development of the metallic substance 1nto gold 1s very
slow as a natural process, 1t does not follow that that process 1s the
only’ one But the best analogy to the philosophers’ stone 1s
furnished by a consideration of smoke. This may become fixed or
condensed as soot, and

here 4 spirit, as 1t were, has evaporated from the fire and has assumed a
corporeal form. Simlarly, out of dry vapours are generated dry things,
and from humid vapours come morst substances, the digestion and
proportionate commuxture of both these kinds produce the diversity of
all generated species, according to the exigency of their nature And as
these vapours, whether dry or mosst, are actively fugitive and ascend-
ing, so they are potentally permanent and resting. If the alchemist by
the preparation of this proper matter 1n a proper vessel, with the surt-
able degree of fire, paying due attention to the sigmificance of the
sequence of colours, can obtan that which constitutes the essence of
gold 1n a concentrated volatile or spiritual form, he can pervade with
1t every particle of a base metal, and thus transmute it mto gold This
action of foreign bodies anyone can observe on the surface of metals;
tutia [zinc oxide] imparts to copper the colour of gold, orpiment and
arsenic colour 1t white like silver, the fumes of Saturn congeal quick-
silver, the rind of the pomegranate converts 1ron into steel, and the
fumes of burnt hair give to silver an orange tinge Let us suppose the
metals to be penetrated by some more powerful and all-pervading
agent 1n thewr very mmost parts, and we have something closely
resembling the action of the philosophers’ stone The spirits of metals
potentially contan their bodies, and this potentrality may at any
moment become actual, 1f the arnst understands, and knows how 1o
imutate, Nature’s methf)d of working.
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In the composttion of metals, Bonus emphasizes the supreme
importance of mercury, which contains within 1tself a subtle
intrinssc sulphur Al metals except gold contatn an extrinsic sulphur
as well, which 1s the cause of their imperfection Thus (following
Waite’s tianslation, slightly modified)

Tt should be observed that there are 1n all varieties of metal, except
gold, two kinds of sulphur, one external and burning, the other mnward
and non-combustive, being of the substantial composition of quick-
stlver The outward sulphur 1s separable from these, the inward sulphur
1s not The outward sulphur, then, 1s not actually united to the quick-
stlver, hence the quicksilver cannot be really burnt by 1t Therefore
when the quicksilver 1s purified by the removal of the outward sulphur,
1t 15 restored to 1ts original condition, and can be transmuted 1nto gold
or silver, whether 1t be found 1n tin and lead, or 1n 1ron and copper, and
we may justly conclude from these considerations that when the philo-
sophers’ stone 1s projected upon 1ron or copper 1 a liquefied state, 1t
mingles 1n a moment of ttme with all the particles of quichsilver
existing 1n them, and with these only, and perfects them 1nto the purest
gold, while all the particles of external sulphur are purged off, because
they are not of a nature homogeneous wath that of the Stone For quick-
silver always most readily combines with any substance that 1s of the
same nature as 1tself, and rejects and casts out everything heterogeneous
It does not matter what are the other constituent parts of a metal, 1f 1t
be a metal 1t must contain quicksilver, and that quicksilver can be
changed into gold by means of the philosophers’ stone So we see that,

m the case of mulk, the coagulant clots only those parts of the milk that
are of a nature homogeneous with 1ts own

To prove that mercury 1s not essentially affected by extrinsic
sulphur, Bonus reminds his readers that though when mercury and
sulphur are heated together cinnabar 1s formed, yet on further
heating the mercury 1s regained pure and clean The formation of

the cinnabar was thus merely a partial combustion of the sulphur;
the mercury had undergone no real change

‘When alchemical authors have given thetr views on the method
of obtaining the philosophers’ stone, they are usually content to
say that at this stage projection may be effected and to leave the
matter there Bonus, however, refers at some length to the ‘ferment’
—aword which, as he says, they seem to use mn two senses, meaning
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etther the Stone itself, or that which perfects and completes the
Stone The 1dea of a ferment 1n connexion with transmutation 1s
very frequently encountered, and since Bonus writes more clearly
than most alchemtsts 1t 1s worth whle listening to his explanation

In the first sense our Stone 1s the leaven of all other metals, and
changes them 1nto 1ts own nature — a small piece of leaven leavening a
whole lump. As leaven, though of the same nature with dough, cannot
raise 1t until, from being dough, 1t has received a new quality which 1t
did ot possess before, so our Stone cannot change metals until 1t 15
changed 1tself, and has added to 1t a certan virtue which 1t did not
possess before It cannot change, or colour, unless 1t has first itself been
changed and coloured Ordinary leaven recerves its fermenting power
through the digestive virtue of gentle and idden heat, and so our
Stone 1s rendered capable of fermenting, converting, and altering metals
by means of a certain digestive heat, which brings out 1ts potentsal and
latent properties, seeing that without heat nerther digestion nor opera-
tion 15 possible The difference between ordmary leaven and our
ferment 1s that common leaven loses nothing of 1ts substance 1 the
digestive process, while digestion removes from our ferment all that 1s
superfluous, 1mpure, and corruptive, as 1s done by Nature in the
preparation of gold It 1s because our ferment assimilates all metals
to 1tself, just as common leaven assimlates to 1tself the whole mass of
dough, that 1t has recerved this name from the sages - The action of
our ferment 1s not quite analogous, however, to that of leaven For
leaven changes the whole of the dough mto a kind of leaven, but our
Stone, mnstead of converting metals mnto the Tincture, transmutes them
only 1nto gold

Thus 1s because, 1n spite of 1ts great power, the Stone loses some
of 1ts virtue 1n effecting transmutation, S0 cannot change metals to
as high a stat€ as 1ts own : ‘the virtue of our Stone 1s great, yet, 01
being mixed with common metals, 1ts action 15 shghtly affected by
thetr impurity, and does not change them quite 11to 1ts OWA like-
ness, but only into gold’

In the other sense of the word, the ferment 1s mvistble to the eye,
but cai)able of being apprehended by the mind.

It 1s the body which retans the soul, and the soul can shew 11s power

only when 1t 1s united to the body Therefore when the artist sees the
whate soul arise, he should jomn 1t to 1ts body 1n the same mstant, for no
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soul can be retamned without 1ts body. Tlis union takes place through
the mediation of the spirt, for the soul cannot abide 1n the body except
through the spirit, which gives permanence to their union, and this con-
junction 1s the end of the work Now, the body 1s nothing new or
foreign, but that which was before hidden becomes manifest and that
which was manifest becomes hidden The body 1s stronger than soul
and spirtt, and 1f they are to be retamned 1t must be by means of the
body The body 1s the form, and the ferment, and the Tincture of
which the sages are 1n search It 1s white actually and red potentially,

while 1t 1s whate 1t 1s still imperfect, but 1t 1s perfected when 1t becomes
red

This passage 1s not by any means pellucid, but perhaps 1t means
that, 1n the second sense of the word ferment, the reference 1s to a
critical operation to be conducted at a precise moment immediately
before the preparation of the Stone 1s completed The alchemists
seem, or at least Bonus 1n the ‘New Pear]’ seems, to have envisaged
the Stone as a very unstable substance until perfected, so that
negligence 1n the closing stages might ruin everything Whether
this 1s the intended meaning or not would be difficult to decide,
but clearly there were rapid changes to be expected at this pornt,
particularly changes of colour

Dealbation must come first, for it 1s the beginming of the whole
work, and then the rubefaction must follow, which 1s the perfection of
the work Since the entire substance — the soul united to the body by
the spirit—1s of the pure nature of gold, 1t follows that whatever 1t
converts 1t must convert mnto gold At first, indeed, the whole mass 1s
white because quicksilver predomunates, but the gold 1s dominant,
though hidden, 1n 1t, when 1t 1s ferment, the mass 1n the second stage
of the magstery becomes red 1n the fullness of the potential sense, while
mn the third stage, or the second and last decoction, the ferment 1s
actively dominant, and the red colour becomes manifest, and possesses
the whole substance Again, we say that this ferment 1s that strong sub-
stance which then turns everything into 1ts own nature Our ferment 1s

of the same substance as gold, gold 1s of quicksilver, and our design 1s
to produce gold

Bonus relied for his authorittes on classical and Mushm sources
and no medieval Latin alchemsts are mentioned by name 1n the
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‘New Pearl’. He particularly wished to bring alchemical theory
mto line with Arstotle’s views, and suggested that the Stagirite’s
arguments agamst alchemy mn the Mereorologica were youthful
opinions corrected 1n later hfe In the Middle Ages Arnstotle’s in-
fallibility was almost entirely unquestioned , he had been accepted
as semt-official philosopher by both Islam and the Church, and on
disputed questions like those of alchemy great efforts were always
made by each side of the dispute to show that Arstotle had sup-
ported its contentions. But Bonus was not content with Aristotle,
he also claimed that Ovid’s Metamorphoses dealt esoterically with
the philosophers’ stone, and that many other ancient poems and
myths had hidden alchemical meanings

Jokn Dastin

4

John Dastin—the name 15 also found as Dastyn, Dausten, Daustein,
and other variants — was the foremost alchemist of his time, but we
know little of him except that he was a member of a religious order
and lrved with extreme frugality His period can, however, be fixed
more or less closely, for he wrote alchemical letters to John XXII,
who was Pope from 1316 to 1334, and to Cardinal Orsini, who
wore the red hat from 1288 to 1342 Dastin therefore lived m the
first half of the fourteenth century. At that time the seat of the
Papacy was at Avignon, and 1t seems that so much alchemical or
counterfert gold was being comed or otherwise circulated 1n France
that John XXII felt compelled to 1ssue a decretal agamst such
practices This decretal ran as follows, 1 a translation made by
J R. Pamngtbn-

Poor themselves, the alchemists promuse riches which are not forth-
coming, wise also 1n their own concert, they fall into the ditch which
they themselves have digged. For there 1s no doubt that the professor;
of this art of alchemy make fun of each other because, consctous Of
therr own ignorance, they are surprised at those who say anything o
this kind about themselves, when the truth sought does not come to
them they fix on a day for their experiment and exhaust all therr arts,
then they dissimulate therr failure so that finally, though there 1; no
such thing 1n nature, they pretend to make genune gold and silver by a
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sophistic transmutation,, to such an extent does their damned and damn-
able temerity go that they stamp upon the base metal the characters of
public money for believing eyes, and 1t 1s only 1 this way that they
decerve the 1gnorant populace as to the alchemic fire of therr furnace

Wishing to banish such practices for all ime, we have determined by
this formal edict that whoever shall make gold or silver of this kind or
shall order 1t to be made, provided the attempt actually ensues, or who-
ever shall knowingly assist those actually engaged 1n such a process, or
whoever shall knowingly make use of such gold or silver either by
selling 1t or giving 1t 1n payment for debt, shall be compelled as a
penalty to pay mto the public treasury, to be used for the poor, as
much by weight of genuine gold or silver as there may be of alchemical
metal, provided 1t be proved lawfully that they have been guilty n any
of the aforesaid ways, as for those who persist in making alchemical
gold, or, as has been satd, mn using 1t knowingly, let them be branded
with the mark of perpetual infamy But if the means of the delinquents
are msufficient for the payment of the amount stated then the good
judgement of the justice may commute this penalty for some other (as
for example imprisonment or another punishment, according to the
nature of the case, the difference of individuals and other circum-
stances) Those, however, who 1n their regrettable folly go so far as not
only to pass monies thus made but even despise the precepts of the
natural law, overstep the limits of their art and violate the laws by
deliberately coining or casting or causing others to coin or cast counter-
feit money from alchemical gold or silver, we proclaim as coming under
this animadversion, and their goods shall be confiscate, and they shall
be considered as criminals And if the delinquents are clerics, besides
the aforesaid penalties they shall be deprived of any benefices they shall
hold and shall be declared incapable of holding any further benefices

John Dastin took up the cudgels on the side of the alchenusts,
and wrote to the Pope explaining the truth about ¢the most noble
matter, which, according to the tradition of all philosophers, trans-
forms any metallic body into very pure gold and silver® and which
‘makes an old man young and drives out all sickness of the body’.
Manuscripts of the letter are still preserved, and the Latin text has
been translated mto English by C H Josten Itis rather difficult to
understand the details of Dastin’s theories, but he seems to imply
that the “ferment’ or *sulphur’ intended to convert mercury mto
gold 1s n fact nothing but hughly punified gold stself, but that before
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" the action can take place the mercury must be fixed or rendered
non-volatile:

Gold 1s more valuable than all other metals, because 1t contans n
+ atself the essence of any metal It tinges them and vivifies them, because
1t1s the ferment of the elixir, without which the plulosophers’ medicine
can by no means be perfected, like as dough cannot be fermented with-
out a ferment. It1s indeed as leaven to dough, as curd to milk for cheese,
and as the musk i good perfumes For those two bodies duly
* prepared are mercury and very pure sulphur, because if mercury 1s
properly coagulated 1t transmutes into genuine gold and silver If the
mercury has been pure, the force of white, non-burning sulphur will
congeal it And that sulphur 1s the best one that those who practise
alchemy can find or recetve so as to convert 1t mnto silver. If however
the pure and very good sulphut be of a clear red colour, and 1f there be
i that sulphur the force of a simple non-burning fieriness, 1t will be
the best thing that alchemists can find so as to make gold And agan.
The ferment of gold 1s gold, and the ferment of silver 1s silver, and there
are no other [smtable] ferments on earth.

This theory 15 elaborated 1n the letters to Orsin, where Dastin
indicates that the red sulphur he postulates 1 gold 1s sufficient to
convert swtably prepared mercury mnto the Red Elxir In this
operation, the product 1s first whte, and then, after further heating,
it assumes a clear red colour The process, Dastin assures us, 1
~ quite simple, and may be carried out over a gentle fire 1n a hermett-
cally sealed glass vessel, through the wall of which the changes of
colour may be watched The fire should be so regulated that the
vapours continually ascend and do not sohdify at the top of the
vessel The whole operation takes about roo days

In another work ascribed to Dastin the same 1deas are found,
but more emphasss 1s laid upon the function of the mercury, which
1s the sperm and material of metals and the philosophers’ stone, and
from whch the eluir can mdeed be prepared without the addition
of any other material substance Dastin seems to endow the elixir
with a spiritual nature, so that although 1t must be confined 1 some
kind of matter, for otherwise 1t could not be manipulated, 1t never-
theless occupies no space an 1dea to which we find an interesting
parallel n the views of Paracelsus (p 167) Sulphur, we may
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deduce, had so puzzled Dastin by 1ts corrostve action on metals
and by 1ts inflammability that he tried to diminsh 1ts importance
and finally banished 1t altogether. But 1n his suggestion that the
elixirs could be made from just gold and mercury, or silver and
mercury, he was paving the way for the popular belief m the
‘multiplication’ of metals, which some of his successors vehemently
opposed.
As to the powers of the elixurs,

one part converts a mullion parts of any body you may choose 1nto the
most genuine gold and silver, according to which of the two elxirs
was prepared The red elixir has effective virtue over all other medicines
of the philosophers to cure all infirmity, because, 1f 1t were an 1llness of
one month, it cures 1t within one day, if 1t were an 1llness of a year, 1t
cures 1t 1n twelve days But if 1t were an 1nveterate illness, 1t cures 1t 1n
a month And therefore this medicine ought to be sought for by all,
and before all other medicines of this world This magistery 1s for kings
and the great of this world, because he who possesses 1t has a never-
failing treasure

History does not record whether Dastin’s exposition was
successful 1n causing John XXII to revise his opinion of alchemy,

but when the Pope died he left an enormous fortune, said to be of
alchemical onigin
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M ODERN sciences have their own systems of signs and symbols,
and use technical terms unintelligible except to the mtiated In this
respect they resemble alchemy, but there 15 one fundamental
difference For the most part, alchemical symbolism was allegorical,
and though a particular symbolic story or drawing might convey
more or less the same idea to different adepts, 1t generally had httle
relation to definitely ascertained facts. There was, 1t 1s true, some
use of notation, such as m the adoption of planetary signs to
ndicate metals, but for the most part alchemical symbolism was an
attempt to convey the philosophy of the subject 1n an esoteric way
Its purpose was thus quite dissimilar to that of modern scientific
symbolism From the chemical formula of a substance, the chemust
can at once gather a large number of definite and experrmentally
vertfiable facts about 1t, but 1t would be 1dle to try to apply
alchemical symbols in the same way

The systems of notation were merely a kind of shorthand, de-
signed perhaps to save time more than to puzzle the vulgar, but
unfortunately, except for the signs for the seven metals, there was
little uniformity 1n the schemes adopted by different alchemists,
even one and the same practitioner might use seveial distinct signs
for a single substance or operation Some of the signs frequently
encountered are as follows

O or O gold [Sun] 4 sulphur % sal ammoniac
D silver [Moon] ® salt -~ sublimation
Q copper [Venus] YV water 8~ sublimate of mercury
d 1ron [Mars] A fire ‘T realgar
8 mercury & agua fortes @ wvitriol
% lead [Saturn] SZ earth O retort
Y% tin [Jupater] £5 air [] common salt

There would 'be no advantage m extending ths list, but 1t n};u O}f
nterest to inquire mto the origins of the signs for the metals, whic
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are also the signs of the planets with which the metals were sup-
posed to be in astrological connexion The signs for the Sun and ‘
Moon, and thus for gold and silver, are obviously just representa-
tional, but those for the other planets and metals have been variously
explained. Thus the sign for Venus (copper) was said to represent
the goddess’s looking-glass, that for Mars (iron) his sheld and
spear, and so on, but 1t seems equally likely, 1f not more so, that
the signs are modifications of the initsal letters of the Greek (or
Greco-Egyptian, Greco-Babylonian) names of the planets 'I:hus
the symbol of Venus might have come from the,@ of @auagbopO(s1
(phosphoros), that of Saturn from the Kp of Kpdvos (kronos), an
that of Mercury from the 27 of XZriABwv (stilbon).

The symbols for fire, air, water, and earth indicate the property
of the first two to ascend and that of the second two to descend,
while those for sublimation and retort are crudely pictorial. The
symbol for sublimate of mercury (mercuric chloride) illustrates
how signs could be coupled, and 1 conveymng mformation con-
cisely foreshadows much later practice. Coupling of signs goes
back even to the times of the Alexandrian alchemsts, who jomed
the sign for gold to that of silver m order to represent the gold-
silver alloy known as electrum

Not only the matertals but also the operations or stages 1n the
preparation of the philosophers’ stone were sometimes represented
by signs Thus Pernety, i hs Dictionnaire Mytho-Hermétgue,
gives the following correspondence between twelve steps i the
Great Work and the signs of the zodiac

1 Calcinauon v  Ares, the Ram
2 Congelation g  Taurus, the Bull
3 Fixation o Gemini, the Twins
4 Solution g5 Cancer, the Crab
5 Digestion St Leo, the Lion
6 Disullation Y Virgo, the Virgin
7 Sublimation == Libra, the Scales
8 Separation M Scorpio, the Scorpion -
9 Ceration 1  Sagittanus, the Archer
1o Fermentation ¥ Capricornus, the Goat ;

{

11 Multplication

Aquarius, the Water-carrier
12 Projection

Pisces, the Fishes
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Hieroglyphics of this kind are often useful in guding us through
the tortuous ways of alchemical literature, and would be more so 1f
there were less inconsistency i their usage. It 15 when we come to
the more cryptic symbolism that doubts and difficulties multiply.
This symbolism 15 of two kinds, hiterary and graphic, and we may
consider them in turn Literary symbolism m 1ts simplest form 1s
seen in the inveterate habit of the adepts of applying fanciful names
to the substances and apparatus used 1n alchemy, principally by
metaphor or real or supposed analogy Thus an oval or spherical
glass vessel which could be hermetically sealed was commonly
referred 1o as the ‘philosophers’ egg’, and that not merely because
of 1ts shape but with a vague reference to the egg out of which the
universe was hatched ; so that in a particular context it may be hard
to decide whether the author 1s describing a piece of apparatus or
trying to convey a fragment of doctrime.

Sol or Sun for gold 1s intelligible enough, but when a passage
relates that Sof was devoured by the green dragon 1t 15 only an
* acquamntance with alchemical symbolism that enables us to appreci-
ate 1ts significance: which 1s that agua regra was used to dissolve
gold and that 1n this case the gold probably contamed copper which
would colour the acid bhush-green. ‘The black crow’ sometimes
means lead; ‘the white eagle’, sal ammontac; ‘the flower of the
Sun’, the red elmur, a king and his son and five servants ‘wc:uld
represent gold, mercury, and the other five metals of alchemy, the
grey wolf’ meant antimony , and ‘ celestial dew’ signified mercury,
or the mercurial principle, or even the spurit of nature Base metals
were compared to lepers (p. 158) and were not seldom regarded as
being 1n this diseased state on account of their smful nature Ayoth,
as a name for mercury (especrally the hypothetical ‘mercury of the
philosophers®), 1s a corruption of an Arabic name of the metal,
al-7aiig, but was considered to have great occult power This was
becanse 1t contams the first and last letters of each of the Greek,
Roman, Arabic, and Hebrew alphabets. |

The vocabulary of alchemy contamns hundreds and possibly
thousands of such Decknamen or ‘cover-names’, as the Germans
call them, and 1n the majority of-cases 1t 1S impossible to give
preciston to their significance When a recognizable operation 15
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being described the substances employed can occastonally be de-
duced, but they were rarely pure and their varying properties when
contaminated hinder identification, at the same time accounting 1n
part for the many different names often applied by the alchemusts
to one and the same solid or liquid There were, however, a good
many alchemical writers of a practical turn of mind, captured by the
fascination of chemical experimentation for its own sake, and
although we have little information concerning the standards of
purity they attamed or attempted, 1t 15 certan that they were
familiar with a very wide range of mineral, vegetable, and animal
products The complexity of nomenclature 1s thus explicable on the
ground of complexity of material as well as by the adepts’ weakness
for allegory and their desire to keep their knowledge from the
profane. i
The use of cover-names was, however, the least part of the
symbolism employed The Great Work of alchemy was mtimately
bound up with the whole religious and philosophical background,
and for many who practised 1t the transmutation of metals was
symbolical of the transmutation of imperfect man into a state of
perfection Conversely, metallic transmutation could be brought
about only by divine aid and by men of pure life These two tenets
reacted upon one another and are complexly nterwoven in al-
chemical thought The unity of the world and all things 1n 1t was
an unshakable belief, there was thus nothing 1llogical 1n the com-
bination of mystical theology with practical chemustry, however
incongruous 1t may seem to us to-day. It 1s this combination that
accounts for the extraordinary character of the bulk of serious
alchemucal literature: sertous as opposed to the clearly fraudulent
writings of charlatans and to those of men who derided what was
, 1n fact a plilosophy of life It 1s also this combination that often
makes 1t very difficult to decide whether a particular work of
symbolism 1s intended to convey any real chemical information, or
whether 1t 15 to be taken as speculative throughout. ’
With this 1n mind, we may turn to some of the works m which
the symbolism 1s of a literary lund-remembenng that where
processes are described they may bear no relation to actual ones,
and that many theories are quite without foundation m fact
152



SIGNS, SYMBOLS, AND SECRET TERMS

But first let us hear what qualifications aie necessary for the
worker.

The Byzanune Greek alchemist Archelaos (p 29), in a poem
‘Upon the Sacred Art’, wnitten early in the eighth century A D,
says (in C A Browne’s translation):

Wath inspiration from above take heart

And strive with certain aim to reach the mark
The work which thou expectest to perform
Will bring thee easily great joy and gain
When soul and body thou dost beautfy
With chasteness, fasts and purnity of mind,
Avoiding Iife’s distractions and, alone

In prayerful service, giving prasse to God,
Entreatng him with supplicating hands

To grant thee grace and knowledge from above
That thou, O mystic, may’st more quickly know
How from one species to complete this work
Thy body mortify by serving God.

Thy soul let wing to look on godliness.

So shalt thou never have at all the wish

To do or think a thing that 1s not night

For strength of soul 1s manliness of mind,
Sagacious reasoning and prudent thought

All passions purify and wash away

The stam of carnal joys with streams of tears
Which flood thy weeping eyes, revealing thus
The pan and anguish of a contrite heart
Mind well Gehenna’s fire and Judgement Day
So live that thou deservedly may’st see

The shadowless and everlasting light

And from thy lips let tuneful prase ascend
With chorrs of angels unto God most high,
Who rules above with wisdom, kg of all,
The Father with the Word and Holy Ghost,
For all eternity and endless time

Forever and forever more Amen

The same msistence on the good life 15 found 1 a fifteenth-
ceritury dialogue between an alchemist and his son who wishes to
be taught the art ’
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Son upon condicion I shall thee leare [teach]
So that thou wylt on the Sacrament sweare
That thou shalt never write 1t 1n scripture
Nor teach yt to no man except thou be sure
That he 15 a perfett man to God and also full of chariti
Doing alle wates good deede and that he be full of humilitie
And that you know him not 1n lowde words but alwaies soft and still
And alle so preve whether his life be good or yll
And alle this shal thou sweare and alle so make a vow
If thou wylt have thys Cunning [knowledge] of me now
And the same QOath on booke they make to thee
Ere thou them let any parte of thys scyence know or see

Another alchemust of about the same period says that the adept
should fully trust 1n God, lead a rightful life, subdue falsehood, be
patient and not ambitious, and take part i no sinful strife. Even
such a matter-of-fact alchemust as the Latin Geber (p. 131), after
mentioning several secular qualities requisite m the aspirant,
further admonishes lum

Our Azt 1s reserved in the Divine Will of God, and 1s given to, or
withheld from, whom he will, who 1s glorious, sublime, and full of all
Justice and Goodness And perhaps, for the punishment of your
sophistical work [work directed solely to material transformation], he
dentes you the Art, and lamentably thrusts you into the by-path of
error, and from your error into perpetual infelicity and misery because
he 1s most miserable and unhappy, to whom (after the end of his work
and labour) God dentes the sight of Truth For such a man 1s consti-
tuted 1n perpetual labour, beset with all misfortune and infelicity, loseth

the consolation, joy, and delight of his whole time, and consumeth his
Iife 1n grief without profit

The worker should 1n short look upon the mere transmutation
of base metals into gold as a secondary object, subsidrary to the
transmutation of the soul This emphasis 1s repeated by countless
alchemical authors, and 1t 1s perhaps sigmificant that, as Sherwood
Taylor was the first to point out, alchemy was remarkably free
from the tamnt of black magic, mvocations of demons, necromancy,
and other evil practices contemporaneous wath 1t for practically the
whole period during which 1t floursshed Exceptions to the rule
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can be found, but the moral tone of mystical alchemy 1s very high,
mn Greek, Muslim, and Christian writings alike

The alchemists could find examples of transmutation 1 the
Bible, such as the conversion of water into wine, and biblical
imagery 1s frequently to be met with in symbolic alchemscal works,
but that and similar practices are used 1n both directions That 1s to
say, on the one hand the fact that apparently miraculous changes
have scriptural or other authoritative support 1s taken to confirm
the possibility of material transmutation, wiile on the other hand
the operations of practical alchemy are interpreted as having a theo-
logical or mystical application. Classical and other mythology
served alchemical purposes, often suffering considerable sea-
changes, and the whole language of symbolic alchemy presents as
colourful an mmagery as would be difficult to match elsewhere.
Without always attempting to elucidate any genuine chemucal facts
that may possibly lie beneath them, we may sample some of the
vast literature of this genre that accumulated through the centurzes.
In some cases the mystical significance and even the physical basts
may be fairly clear; i others, one man’s guess s as good as his
neighbour’s. This 1s a passage, translated by C A Browne, from
a late Greek alchemical poem.

A dragon springs therefrom which, when exposed

In horse’s excrement for twenty days,

Devours his tail ull naught thereof remamns

This dragon, whom they Ouroboros {* Tail-biter’] call,
~  Is white in looks and spotted in his skin,

And has a form and shape most strange to see

When he was born he sprang from out the warm

And humid substance of united things

The close embrace of male and female kind

~ A union which occurred within the sea—

Brought forth ths dragon, as already said,

A monster scorching all the earth wth fire,

Wath all is might and panoply displayed,

He swims and comes unto a place within

The currents of the Nile, lus gleaming skin

And all the bands which girdle him around

Are bright as gold and shine with ponts of hight
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This dragon serze and slay with shalful art
Within the sea, and wield with speed thy kmfe
With double edges hot and moist, and then
His carcass having cleft 1n twain, lift out
The gall and bear away 1ts blackened form,
All heavy with the weight of carthy bile,
Great clouds of steamung must ascend therefrom
And these become on rising dense enough
To bear away the dragon from the sea
And lift hum upward to a station warm,

The mosture of the air his lightened shape
And form sustaining, be most careful then

All burning of his substance to avoid

And change 1ts nature to a stream divine

With quenching draughts, then pour the mercury
Into a gaping urn, and when its stream

Of sacred fluid stops to flow, then wash

Away with care the blackened dross of earth.
Thus having brightened what the darkness hid
Within the dragon’s entrails thou wilt bring

A mystery unspeakable to hght,

For 1t will shine exceeding bright and clear,
And, being tinged a perfect white throughout,
Will be revealed with wondrous brilliancy,

Its blackness having all been changed to white,
For when the cloud-sent water flows thereon
It cleanses every dark and earthy stain

Thus he doth easily release himself
By drinking nectar, though completely dead,
He poureth out to mortals all lus wealth
And by his help the Earth-born are sustained
Abundantly in life, when they have found
The wondrous mystery, which, being fixed
Will turn to silver, dazzling bright 1n Lind,

A metal having naught of earthy taint,
So brilliant, clear, and wonderfully white.

This 1s not by any means one of the most recondite of symbolic
mnstructions and can mdeed be mterpreted fauly easily The dragon
was an alloy of copper and silver made by warming the two metals
with mercury (‘the sea’) m a vessel of fermenting horse-dung —a
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favourste alchemical source of gentle heat. At the end of the twenty
days no traces of the silver and copper 1emaned visible, so that the
dragon had bitten 1ts tail till nothing was left. The speckled white
copper-silver amalgam was then heated m an Egyptan retort
(‘comes mto a place within the currents of the Nile’) until all the
mercury had distilled away and was condensed ‘imnto a stream
divine’. The liquud mercury was then poured into a recewver or
‘gaping urn’, and the hot hqud alloy was left in the retort, covered
with a black dross of oxide This ‘earthy bile” was then removed
and the bright flash of the melted metal underneath could be seen
Finally the cooled and solidified alloy was washed m runmng water,
leaving what the alchemist thought was silver, ‘dazzling bright 1n
kind and having naught of earthy taint” The weight of the silver-
copper alloy, 1f the work were done carefully, need not have been
much short of the combined weights of the silver and copper used,
and the alchemist obviously thought that the copper had been trans-
muted into silver, 1t should, however, be noted that the alloy
would not have decerved a silversmith or metallurgist of the time
While such symbolic rectpes as this are often comprehensible up

to a point — though usually valueless when deciphered — there are
others where the symbolism 1s so vague that 1t cannot have any
precise meaning and must be regarded as a poetic alchemical
effusion. The following extract 1s typical of this class

The third daye again to life he shall uprise,

And devour byrds and beastes of the wildernesse,

Crowes, popingayes, pyes, pecocks, and mevies [seagulls],

The phenix, the eagle whyte, the gryffon of fearfulnesse,

The greene lyon and the red dragon he shall distresse,

The whyte dragon also, the antelope, unicorne, panthere,

With other byrds, and beastes, both more and lesse,
The bastliske also, which almost each one doth feare

It 15 possible to see mn this fifteenth-century passage some traces
of Christian imagery, but lttle if any link with the laboratory of a
working alchemust In later centurtes a brfurcation gradually became
perceptible and grew more marked ; while those whose primary aim
was material transmutatson still spoke much m allegory, there were
alchemusts or thinkers with alchemacal leanings who rarely if ever
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lit an athanor or wielded a pestle Thomas Vaughan (1626-66) may
be included among the latter, for though mn early years he had
dabbled about 1n the laboratory he felt an aversion from what he
described as ‘the torture of metals’, yet that did not prevent hum
from employing alchemical ideas and symbolic expressions m his
poems

In pictoral allegory and symbolism the literature of alchemy 1s
very rich, there are, 1n fact, treatises on the subject that consist of
little else but pictures The book of the Rabbi Abraham used by
Nicolas Flamel (p 234) was essentrally graphic, as was also 4talanta
Fugrens or ‘ Atalanta Fleeing’ of the alchemist Michael Maier (1568—
1622), an early Rosicrucian Perhaps the most celebrated of such
books 1s that entitled Splendor Solts, or *Splendour of the Sun’, of
which there 1s a beautiful manuscript on vellum m the British
Museum. This work 1s ascribed to one Salomon Trismosin, who
lived 1n the sixteenth century and had adventures comparable with
those of Denis Zachaire (p 243) Some of the illustrations of the
Splendor Solis are reproduced 1n plates 30, 31, 32, where much of
the usual alchemical symbolism will be seen  the philosophers’ egg
with cocks and dragons, the appearance of the peacock’s-tail
colours, and the stage of the white elixir. Another work often well
illustrated 1s entitled  The Book of the Holy Trinity’, written by an
anonymous German alchemust at the time of the Council of Con-
stance (1414-18), D T Duveen has described an early seventeenth-
century manuscript of this treatise m an article mn ‘ Ambix’. Plates
33, 34, 35 are reproduced from another manuscript of the work
in the State Library, Munich Plate 33 consists of five separate
miniatures representing alchemucal operations First, there 1s de-
picted a leper hanged on a golden gibbet. this 1s the operation of
calcination. Next, a leper with his hands tied behund his back 1s
about to be decapitated by an executioner, also leprous this 1s
distillation. The leper attached to a gilded wheel represents coagu-
lation, and the silver chalice and three dice, solution The fifth
muntature, of a half-woman half-serpent having a leprous bust and
transfisung a leper with a golden lance, while a leprous woman
stands beneath the lance, represents the extraction of philosophers’
mercury from the prime matter by means of the philosophic fire
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The whole plate, says Duveen, represents the exaltation of the
common base metals, which are throughout considered allegorically
as 1n a state of sin. Plate 34 repiesents the Grand Hermetic Andio-
gyne tramphing underfoot the four elements of the prime matter.
The androgync indicates that two opposite natures have been m-
dissolubly united The right-hand, masculine side of the figure 1s
clad in blue armour heightened with silver (Jupiter — Moon), the
left-hand, feminine side wears a brown robe heightened with gold
(Saturn — Sun). The night-hand wing 1s green, heightened with
gold (Venus — Sun), and the left-hand one blue, heightened with
stiver (Jupiter — Moon). The figuie thus mdicates complete mter-
minghng and exchange of characters and properties of the two
opposing principles The figure stands 1n a triumphant attitude,
holding 1n 1ts night hand a sword (fire) and a red (Mars) crown, the
left hrand holds the golden crown of the Great Work

Plate 35 shows the vessels to be used in the Great Work and the
symbols of the four evangelists. The first vessel symbolizes the
philosophic egg 1 which the materral 1s to be placed The second
1s a stmple pelican used for cohobation (p 50), and the third a
double pelican for circulation; the fourth 1s a sull with recerver
The symbols of the four evangelists represent at once the four
elements, the four stages in the Work, and the four cardmal vu fues

Delightful as these and many other allegorical alchemical pic-
tures undoubtedly are, their interpretation 1s often dubtous The
langinage of symbolism affords much scope for the exercise of
imagination and holds many ptfalls Appealing rather to emotions
and aspirations than to the mtelligence, graphic alchemy 15 almost
entirely esoteric.

Alchemical symbolism has recently been the subject of a pro-
found psychological study by C G Jung, mn us book Psychology
and Alchemy Tung's views are difficult to summarrze, but he says
that alchemy was essentially ‘chemical research work mto which
there entered, by way of projection, an admixture of unconscious
psychic materral’ Qur modern consciousness has had a long and
gradual development, the principal factors concerned being the
Church on the one hand and science on the other Much early
science, comprising remnants of the classical spirit and the classtcal
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feeling for nature, could not be accepted by the Church but found
asylum 1 medieval natural philosophy Religious dogma and
ritual tended to draw consciousness away from its true roots n the
unconscious, and alchemy, like astrology, was an attempt to main-
tain a bridge between the two. The symbolism of alchemy expresses
the problem of the evolution of personality, and the alchemists ran
counter to the Church in preferring to seek through knowledge
rather than to find through faith. The Church, at least 1n 1ts dogma,
made the conflict between good and evil an absolute one, but there
1s no such sharp distinction 1n the psychic archetype Hence there
was an urge to effect a union of the opposites, as typified 1n the
frequently encountered ‘chemical marriage’, where opposing
principles are fused mnto a purified and mncorruptible whole. The
symbolic equation of Christ with the philosophers’ stone may be
explammed as a projection of the redeemer-image, but with the
reservation that the Christran earns the fruts of grace from a work
already performed, while the alchemust labours ‘in the cause of the
divine world-soul slumbering and awaiting redemption 1n matter’.

It must be left to psychologists to pronounce judgement on
these suggestions, but some modifications would seem to be neces-
sary 1if Muslim alchemical symbolism 1s to be interpreted on similar
lines In any case, the practical alchemusts, whether Christian or
Mushim, were anming at practical ends; and though some of them
were inspired by mercenary motives, others were imbued with the

true scientific spinit of mquiry feltx qui potusr rerum cognoscere
causas
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25 Ivory Alchemical Statuettes of the Sun and Moon
(By courtesy of the Science Museum and the executors

of the late Dr Sherwood Taylor)
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3 (From M Mazser, Symbola

Aureae Mensae Duodectn Nationum, Frankfort, 1617)

26 The Sulphur-Mercury Theory See pp 72,7
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34 The Grand Hermeuc Androgyne trampling underfoot the four
elements of the prima materia (From the Codex Germanicus 598,
by courtesy of the Bayerische Staatsbibliothek, Murnich)
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36 The Alchemst, by J Stradanus (From the Palazzo Vecchio,
Florence, photo Alinary)
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PARACELSUS

O st of the most preturesque figures in the history of Renasssance
alchemy 15 Paracelsus, whose true name was Theophrastus Bom-
bastuc von Hohunheim The ‘Paracelsus” (together with Phlippus
Aurcolud) was self-bustov ed, to mdicate that in lus own opinton
he was greater than Celsus  the celebroted Roman writer on
medicine who lised in the fiest half of the first century A ., and
whoee reputition as an authony on the subject ranks wath those of
Hippnerates and Galen The grandiloquence 1s typieal : Paracelsus
had virtues but modesry was not one of them, and he would have
lad no need for a publicity agent.

He was bom on 17 December 1493 at Mana-Ensiedeln near
Zitrich, at that ume in Germany, lus father Wilhelm von Hohen-
hum being a heenuate of medicine and the local physician He
seems to have been an only child, lus mother dying at lus birth or
soon aftererards Nine years later hus father moved to Villach, near
Klagenfurs, and pracused there unul hus death in 1534 We know
hittle of Parecelsus’s carly life, though he says that he was taught
medicne and alchemy by lus father, but there 1s hittle doubt that
in 1514 he went to the munes and metallurgical workshops of
Sigismund Fugger, in the Tyrol Here he worked for a year and
was able to assimilate much technical informaton concerning the
precious metals and also to broaden lus knowledge of alchemy, for
Fugger was an enthusiasuc alchemist. There 1s a tradition, quite
Iilkely to be well founded, that before he went to the Tyrol he had
studied at the umversity of Basel, but another story, that he also
studied at Wurzburg under Hans von Tnttenheim, generally
known as Trithemius, 1s probably untrue In the preface to one of
his books, Paracelsus says that his father never ceased to help him,
and that afterwards he learnt from many others, including abbots,
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bishops, doctors, and others, ‘and I have also had great experience
for a long time with many alchemsts who have investigated these
arts’.

Of a restless disposition, Paracelsus was constitutionally 1n-
capable of remamning long 1 one place. After learning all that
Fugger could teach him, he set off on a rambling journey through
Germany, France, Belgum, England, Scandinavia, and Italy, and
may even, according to some, have visited Russia and the East. It
15 possible that during much of this time he was acting as an army
surgeon 1n various campaigns, mcluding the Venetian wars of
1521—5. He remaned 1 Italy long enough to gamn the degree of
MD at the University of Ferrara.

While on his travels, Paracelsus associtated with people of all
classes and callings — physicians, alchemusts, astrologers, apothe-
caries, miners, gypstes, and adepts of various occult arts — returning
to Germany with a stock of curtous miscellaneous knowledge such
as few men can ever have possessed. In 1526 he took out nights of
citizenship at Strasbourg and settled down n that city to practise
medicine, but he had not been there long when chance presented
him with a brlliant opportunity of advancement It so happened that
at that ime Johann Froben or Frobenus, a prosperous printer and
publisher of Basel, fell 11l with a malady that baffled the local prac-
titoners Having heard of the new physician at Strasbourg, Froben
sent for um, and Paracelsus effected a rapid and complete cure His
stock therefore stood high, and from physician he was promoted to
friend. Now Erasmus, the Dutch scholar regarded as the leader of
Renaissance learning 1n northern Europe, was at that time staying
in Froben’s house, which was vistted also by many other scholars,
mcluding Johann Heussgen or Oecolampadius, professor of theo-
logy mn Basel University. These men were much mmpressed by the
personality and medical skill of the new physician, and recom-
mended him to the Basel city authorities for the then vacant post-

tion of City Physician and Professor of Medicine, an offer that was
at once accepted Not long afterwards, Erasmus himself fell 11l and
wrote to Paracelsus as follows: ‘I cannot offer thee a reward equal
to thy art and knowledge — I surely offer thee a grateful soul. Thou
hast recalled from the shades Frobenius who 1s my other half: if
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thou restorest me also thou restorest each through the other "May
fortune favour that thou remamn in Basel ’ )

In point of fact Paracelsus held the appointment for only two
vears, His origmaliy led im to deery the virtues of the old-
fashioned hierbal remedics then unns ersally employed, and to eatol
the powers of medianes made from munerals, moreover he
offended conservative opinion by lecturing 1 German mnstead of
in Latin, Matters were exacerbated by the abuse that Paracelsus, and
the followers that he soon attracted, hurled at those who thought
differendy.

Paracelsus {says Robert Burton (1577-1640) 1 his Anatomy of
Melancholy), and Tus Chemustical followers, as so many Prometheuses,
wil fetch fire from Heaven, will cure all manner of diseases with
mnerals, accounting them the only Physick . ., Paracelsus calls Galen,
Hhppocrates, and all therr adherents, infants, 1diots, Soplusters, &c.
Away (he says) wath those who jeer at Vulcanian metamorphoses,
ignorant sprouts, backward and stubborn nurshings, &c, not worthy
the name of Physicians, for want of these remedies, and brags that by
them he can male a min hve 160 years, or to the world’s end, with
their Alexipharmacums, Panaceas, Mummias, Weapon Salve, and such
Magnetical cures, Lamps of Life and Death, Balsams, Baths of Diana,
Magico-Physical Electrum, Martian Amulets, &c What will not he
and his followers cfiect® He brags moreover that he was the First of
Physicians, and did more famous cures than all the Physicians 1n
Europe besides; a drop of his preparations should go further than a
dram or ounce of theirs, those loathsome and fulsome filthy potions,
heteroclitical pifls (so he calls them), horse medicines, at the sight of
which the Cyclops Polyphemus would shudder.

A man more unsutted to hold public office than ‘marvellous
Paracelsus, always drunk and always lucid, like the heroes of
Rabelats’, can hardly be imagined. He signalized his appointment
as City Physician by publicly burning the works of Avicenna and
Galen 1 a brass pan with sulphur and nitre, to show his contempt
of orthodox medicine and to emphasize the fact that his doctrines

were his own and wholly origmal

If your phystcians [he said] only knew that thewr prince Galen ~ they
call none like him ~ was sticking 1n Hell, from whence he has sent
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letters to me, they would make the sign of the cross upon themselves
with a fox’s tail. In the same way your Avicenna sits 1n the vestibule
of the nfernal portal, and I have disputed with lum about his aurum
potabile, lus Tincture of the Philosophers, his Quintessence, and Philo-
sopher’s stone, lus Mithridatic, his Thersac, and all the rest. O you
hypocrites, who despise the truths taught you by a great physician,
who 15 himself nstructed by Nature, and 15 a son of God himself!
Come then, and listen, impostors who prevail only by the authonty of
your high posttions! After my death, my disciples will burst forth and
drag you to the light, and shall expose your dirty drugs, wherewith up
to this time you have compassed the death of princes, and the most
mnvincible magnates of the Christian world Woe for your necks in the
day of judgement ! I know that the monarchy will be mme Mine, too,
will be the honour and glory. Not that I praise myself: Nature praises
me Of her I am born, her I follow. She knows me, and I know her.
The light which 1s 1n her I have beheld 1n her; outside, too, I have

proved the same 1n the figure of the microcosm, and found 1t 1n that
universe

As may easily be imagined, such conduct did not increase the
popularity of this theatrical medical officer of health But hus vitu-
peration did not confine 1tself to general attacks on the whole body
of physicians- mndividual members as well felt the venom of his

tongue To one who had ventured to disagree with him he replied
in the following terms

So then, you wormy and lousy Sophist, since you deem the Monarch
of Arcana a mere 1gnorant, fatuous, and prodigal quack, now, 1n this
mud age, I determne 1 my present treatise to disclose the honourable
course of procedure 1n these matters for the use and honour of all

who love the truth, and 1n order that all who despise the true arts may
be reduced to poverty

Before long Paracelsus became an object of hatred to all the
druggsts and apothecaries m the city, as well as to his brother
phystcians Attempts were made to get r1d of him and his lectures
were ruined by noisy interruptions, but to their credit the city
authorties supported lim and would not yield to the clamour.
However, matters were at length brought to a crisis A prominent
citizen of Basel, Canon Lichtenfels, fell 11l and offered a fee of 100
gulden to any physician who could cure luim Paracelsus accepted
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the offer and cured hus patient, who then refused to pay the agreed
fee. Paracelsus was not the man to submit tamely to such treatment
and took the matter to court For some reason or other — possibly
a legal quibble, since he seems to have had right on hss side ~ judge-
ment was given agamnst him, an outcome at which he was so
infurrated as to surpass his own virtuosity mn execration of the
startled magstrates Warned that this flow of scurrilous and slander-
ous epithets had rendered hum liable to severe punishment for con-
tempt of court, he left Basel secretly and hurriedly, setting out once
more’upon a life of wandering through Germany and Austria We
hear of him at Colmar, Esslingen, Nuremberg, and St Gallen, an
inhabitant of the last-named town described him as “ceaselessly,
ceaselessly wrniting” During this time lus fortunes had sunk very
low, so much so that his unkempt and tramp-like appearance led
to his being refused admission to the town of Innsbruck As he
humself said, ‘The burgomaster of Innsbruck has probably seen
doctors 1n silks at the courts of princes but not sweltering 1n rags
mn the sun.” At last he was mnvited to Salzburg by the Prince
Palatine, Archbishop Duke Ernst of Bavaria, himself a student of
the occult arts Here he seems to have found a peaceful and con-
gemial atmosphere, but he was not long to enjoy 1t Arriving at
Salzburg i April 1541, he died there on 24 September of the same
year at the age of forty-eight, a comparatively young man, he was
physically worn out by his restless and strenuous hfe He was
burted 1n the churchyard of St Sebastian, and his epitaph read -

Here lies buried Philippus Theophrastus, distinguished Doctor of
Medicine, who with wonderful art cured dire wounds, leprosy, gout,
dropsy and other contagious diseases of the body, and who gave to the
poor the goods which he obtained and accumulated In the year of our
Lord 1541, the 24th September, he exchanged hfe for death

Paracelsus’s enemies circulated the story that his death had been
due to a drunken orgy, a story that recerved some apparent con-
firmation when on exhumation of his body at the beginning of the
nineteenth century his skull was found to show a fracture that might
have been caused by a blow or a fall. Further exammation 1 the
1880s, however, revealed that the fissure was a result of rickets,
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and the fact that Paracelsus made Iis will (sull preserved) only
three days before he died indcates that he knew lus end to be
approaching.

The first collected ediion of Paracelsus’s works appcared 1n ten
volumes 1n 1589-91, carcfully compiled and edited by Johannes
Huser , 1t was published at Basel. Second and third editions of this
collection were published at Strasbourg in 1603 and 1616,and 1t was
translated 1nto modern German by Aschner m 1926—30. For the
purpose of his collection Huser travelled extensively in Germany
and Austria n search of early editions and manuscripts, and was
methodical enough to prefix a note to cach work 1 his edition say-
ing when 1t is printed from a manuscript 1 Paracelsus’s own hand
and when from an authentic copy He also includes some works
which he thinks are probably not genuine, and in tlis class he
places all those that deal exclusively wath alchemy. Huser’s opinion
that Paracelsus did not write any books specifically upon alchemy
1s shared by most later scholars; hence his views on the subject
have to be extracted from his voluminous medical and philoso-
phical works, which do indeed contain a great deal of alchemy.
The difficulty 1s enhanced by Paracelsus’s habit of writing in a
mixture of German, dog Latn, and words of his own mvention
(p 168),but 1t 1s now possible to form an i1dea of his main lines of
thought

In the first place, Paracelsus, though not denying the possibility
of transmutation, regarded this aspect of alchemy as of secondary
mmportance ‘Many have said of alchemy,’ he writes, ‘that 1t 1s for
making gold and silver For me such 1s not the aim, but to consider
only what virtue and power may lie 1n medicines * His pracucal
object was to use alchemical processes for the preparation of thera-
peutic substances, principally from 1norganic sources, and he thus
mnaugurated the art or science of ratrochemistry (medical chemustry)
or, as we should now say, chemotherapy

The theoretical or philosophical background to this object has
as 1ts fundamental principle the unity of all things, explaned by a
recent student of Paracelsan literature, T. P. Sherlock, as follows:

There 15 a unity of heaven and earth, which 1s thought of partly in
terms of the real or supposed 1nfluence which the sun, the stars, and the
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planets exert upon the life of plants, animals, and men and on medicines
derived from these, and partly 1n terms of the repetition of pattern
which gives rise to the notions of macrocosm and microcosm The
same influence makes him view Nature, m her operations that bring
about hife, death, sichness, and health, as a kind of “world-alchemust’,
man 1n his function of preparer of remedies becomes the alchemust of
nature, while within man dwells a further “archeus’ or alchemist who
works in the stomach, which 15, as 1t were, his laboratory.

Paracelsus beheved that sickness and health are controlled by
astral influences, and that sickness can be driven out and health
restored by ‘arcana’ or secret remedies. The function of the arcana
is to restore a celestial harmony between an inner ‘astrum’ or star
in man and a heavenly astrum, they must therefore ‘reach out to
heaven’, that 1s, be volatile and mcorporeal. The actual medicine
must of course be material, but the arcanum it contains s spiritual
Physicians must know about the stars 1n order to know the causes
of sickness, and about alchemy in order to know how to prepare
the arcana.

These 1deas are expressed in Paracelsus’s Panagranum, from
which the following passage is taken, in Sherlock’s translation.

It 1s not the physician that controls and directs, but heaven, by the
stars; and therefore the medicine must be brought into an airy form n
such a manner that 1t may be directed by the stars For what stone 1s
Iifted up by the stars? None save the volatile Hence many have looked
for the gutntum esse in alchemy which 1s nothing else but that thus the
four elements are taken away from the arcanum, and what remains
afterwards 1s the arcanum This arcanum furthermore 1s a chaos [gas),
and it 1s posstble to carry 1t to the stars like a feather before the wind
Now the preparation of the medicine should be done 1n this way. The
four elements are taken away from the arcanum, and then 1t should be
known what astrum s 1n this particular arcanum, and what 1s the
astrum of this particular disease, and what astrum 1s 1n the medicine
agamnst the disease. This 1s where the directing comes 1 If you give a
medicine, the stomach has to prepare 1t, and 1t 1s the alchermst If 1t 15
possible for the stomach so to manage 1t that the astra accept each
other, the medicine 1s directed, 1f not 1t remamns 1 the stomach and
goes out through the stool For what 1s more noble 1n a doctor than a
knowledge of the concordance of both astra? - for there lies the basts
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of all diseases Now alchemy 1s the outer stomach which prepares for
the stars 1ts own The purpose of alchemy 1s not, as 1t 15 said, to make
gold and silver, but n this instance to make arcana and direct them
agamst diseases, as this 15 the outcome, so 1t 1s also the basis For all
these things conform to the instruction and test of nature Hence
nature and man, m health and sickness, need to be jomed together, and
to be brought into mutual agreement This 1s the way to heal and
restore to health All this shall be achieved by alchemy, without which
these things cannot be done

Paracelsus attached much importance to the method of prepa-
ration of remedies He believed that a particular substance may
contain many different potential powers, and that nature orders
alchemy to prepare 1t 1n one way for one disease and 1n another
way for a different disease.

The doctor then sheds hight on the matter, for he knows the cause,
and with 1t the manner of cooking and preparing But what hight do
you shed, you doctors of Montpellier, Vienna, and Leipzig® About as
much light as a Spanish fly 1n a dysentery stool!

In general terms, Paracelsus understands by alchemy any process
that transforms raw material into a fimished product. God has made
all things, and these have a natural end to which they will come
by the power of nature within them, but God has also assigned to
man the power of transforming things from this natural or raw
state to a condition fit for man’s use Thus God has given 1ron ore,
but 1t must be worked up by the smelter and the smith, who are
therefore alchemists The processes of mulling and baking are
examples of ‘outer’ alchemy; the conversion of flour in the ali-
mentary canal 1s an ‘mnner’ alchemy. Paracelsus thus uses the word
alchemy m a different sense from that understood by lus prede-
cessors and contemporaries — a typical habit of his, and one that he
supplements by inventing new words when the whim takes hum.
Thus he quite arbitranily transferred the name alcohol from black
eye-pant (al-kokl) to spirit of wine, and there 1t has remaimed ever
since He also invented the word zinc, another innovation that
persisted, and the name alkahest for a supposed universal solvent
For lus own style of alchemy, medical or 1atric, he comned the name
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spagyric, which was afterwards sometimes used for alchemy m
general

Though Paracelsus went to extreme lengths m abuse of his
opponents, we should remember that the apothecartes of that time
usually had no knowledge of chemistry, preparing their medicines
from roots, leaves, fruits, syrups, and the like after the fashion of a
village housewife The physicians were 1n no better case. ‘They
think 1t suffices’, says Paracelsus, ‘1f, like apothecartes, they jumble
a lot of things together and say “Fiat unguentum” Yet 1f
medicine were handled by artists [chemusts], a far more healthy
system would be set on foot’ For the few apothecaies and
physicians who were enlightened enough to study chemistry and
brave enough to apply chemical remedies, he had the warmest

praise:
They do not consort with loafers or go about gorgeous n satins,
silks, and velvets, gold rings on their fingers, silver daggers hanging
at thetr sides, and white gloves on their hands, but they tend therr
work at the fire patiently day and mght. They do not go promenading,
but seel their recrearion 1n the laboratory, wear plain leathern dress and
aprons of hide upon which to wipe their hands, thrust their fingers
amongst the coals, into dirt and rubbish and not into golden rings
They are sooty and dirty like the smiths and charcoal-burners, and
hence make Iittle show, make not many words nor gossip with their
patients, and do not highly praise their own remedies, for they well
know that the work must praise the master, not the master his work
They well know that words and chatter do not help the sick nor cure
them . ., Therefore they let such things alone and busy themselves
with working with their fires and learning the steps of alchemy These
are distillabon, solution, putrefactton, extraction, calcinaton, rever-
beration, sublimaton, fixation, separation, reduction, coagulation,

tinction, and the like

Such plamn speaking, with its accompanying good sense, gradu-
ally had the effect of making chemustry, for the future, an indispen-
“sable part of a medical traning. Physicians began to break free from
tradition, and chemustry found a place m the curricula of colleges
and medical schools Paracelsus had re-ortentated the old alchemy,
and his call to the alchemusts to prepare new remedies soon had

results
169



ALCHEMY

On what we may call orthodox alchemy, Paracelsus has com-
paratvely little to say Believing that the universe as a whole and
all the objects m 1t were endowed with life, he peopled the wnter-
mediate state between the matersal and the immaterial with bemgs
consisting of a body and spirit but no soul; such were the sylphs
(another word of Paracelsan nvention) of the a, the nymphs
of water, and the salamanders of fire As to matersal substances,
he considered them to be ultimately composed of the four Aristo-
telian elements, but immedsately of three primary bodies, tria prima,
namely salt (body), sulphur (soul), and mercury (spirit) He was
thus taking over a previously esting modification of the old
sulphur-mercury theory of metals, extended so as to apply to
all substances, metallic and non-metallic, amimal, and vegetable.
Salt was the principle of incombustibility and non-volatlity , mer-
cury was the principle of fusibihty and volatility ; and sulphur was
the principle 1n virtue of which substances are inflammable. The
theory was not intended to be taken hiterally ; the ‘sulphur’ in wood,
for example, 1s not the same as the ‘sulphur’ 1n lead, and nesther of
them 1s to be conceived as very closely resembling ordinary sul-
phur The tria prima, or, as they are often known, ‘hypostatical
principles’, are indeed nothing more than abstractions of qualities,

and therefore differ essentially m character from the elements of
modern chemustry Paracelsus himself says-

You should know that all seven metals originate from three
matertals, namely from mercury, sulphur, and salt, though with
different colours Therefore Hermes has said not incorrectly that all
seven metals are born and composed from three substances, similarly
also the tinctures and philosopher’s stone He calls these three sub-
stances spirit, soul, and body. But he has not indicated how this 1s to be
understood nor what he means by 1t. Although he may perhaps have
known, yet he has not thought to say 1t I therefore do not say that he
has erred, but only kept silent But that 1t be rightly understood what
the three different substances are that he calls spirit, soul, and body, you
should know that they mean not other than the three principra, that 1s,
mercury, sulphur, and salt, out of which all seven metals orignate
Mercury 1s the spirit, sulphur 1s the soul, salt the body

But as there are many kinds of fruit, so there are many kinds of
sulphur, salt, and mercury. A different sulphur 1s 1 gold, another n
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silver, another in lead, another 1n iron, tin, S&c Also a"different one 1n
sapphire, another in the emerald, another 1n the ruby, chrysolite,
amethyst, magnets, S Also another 1 stones, flint, salts, spring-
warers, 8¢, And not only so many kinds of sulphur but also so many
kinds of salt, different ones 1n metals, different ones 1n gems, stones,
others 1n salts, mn vitriols, 1n alum Symularly with mercurses, a different
one 1 the metals, another i gems, and as often as there 1s a species there
is a different mercury. Of one nature 15 sulphur, of one nature salt, of
orne narure mercury  And further they are stull more divided, as there 1s
not merely ore lund of gold but many kinds of gold, just as there 1s
not merely one hind of pear or apple but many kinds Therefore there
are just as many different Linds of sulphurs of gold, salts of gold, and
mercuries of gold

In the human body, the three hypostatical principles produced
disease 1f they were not properly balanced; thus excess of sulphur
caused fever and plague while too little gave nise to gout. Excess
of mercury was the cause of paralysis and depression, and ex-
cess of salt produced diarrhoea and dropsy. Even when the total
balance n the body was correct, illness might result from excess or
deficiency wn particular organs; thus an nternal transference of
sulphur might give rise to delirum.

There are many passages throughout Paracelsus’s books that
indicate his practical famiharity with chemical operations, but they
indicate equally clearly that he had only the vaguest ideas as to
what went on m the operations. He often seems to think that a
particular virtue or property could be mduced in whatever sub-
stance if the appropriate procedure were followed ; thus a sequence
of caleination, solution, distullation, coagulation, and so forth might
produce a very different end-product, if the original material were
copper, from that obtamed using 1ron as the origimal matersal - but
no matter- the two end-products, however unlike they appeared,
would be endowed with the same virtue because they were pre-
pared 1n the same way. Yet, at other times Paracelsus attempts to
classify substances as well as operations, and though 1t 1s 1mprob-
able that the idea of chemical purity ever occurred to him, his views
on the ‘arcana’ did unwittingly lead 1n that direction. He believed
that the freer an arcanum was from contaminates, the more power~
ful 1ts action would be, and his followers were thus led to 1nvent
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methods of purification and tests for purity Such tests were at first
qualitative, but numerous unfortunate mncidents consequent upon
the introduction mnto medicine of such poisons as arsenic, antimony,
meicury, and their compounds brought the realization that punty
must be measured quantitattvely for clinical purposes Thus Para-
celsus and his disciples not only provided alchemy with a new out-
look and a new purpose, but unintentionally paved the way to a
conception of a basic law of chemistry, namely that all specimens
of a given chemical individual have 1dentical compositions

Paracelsus’s alchemical views and speculations led him mto the
fields of psychology and psychiatry, where he showed much
ongmality, but to follow hum here would mean a lengthy digres-
sion According to Jung, Paracelsan alchemy n 1ts psychological
aspect 1s a path of salvation for the soul — the process of becoming
the perfect man — and Paracelsus believed that when the conscious
will and mtellect were flooded with the super-personal Jumen-
naturae, or light of Nature, life’s destiny was fulfilled
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Chaucer and Alchemy

H ow widespread the practice of alchemy had become mn England
by the second half of the fourteenth century may be gauged by the
account Chaucer (1340 °~1400) gives of 1t 1n his Canterbury Tales
“The Canon’s Yeoman’s Tale’ 1s the story of an apparently honest
but deluded alchemcal canon, and 1s related by his yeoman-acting-
laboratory-assistant From the descriptions given of alchemical
matertals and processes 1t 1s evident that Chaucer had studied the
art with close attention, and certain rather bitter remarks suggest
that he had himself lost time and money 1 unsuccessful attempts at
transmutation.

The Canon and his yeoman overtake the pilgrims as they are
niding along the road to Canterbury, and the yeoman explains that
he had seen them leave thetr hostelry that morning and had told his
master. The Canon said he would like to join the company, so he
and the yeoman set out as soon as they were ready and rode at a
good pace to overtake 1t When they arrived, the pilgrims were
curigus to have some mformation about the newcomers, and the
host inquired of the yeoman about his master, ‘Is he a clerk or
noon ? tel what he 1s”’

! ‘Nay, he 15 gretter than a clerk, y-wis,’

Seyde this yeman, ‘and 1n wordes fewe,

Host, of his craft som-what I wol yow shewe
I seye, my lord can switch subtilitee .

That al this ground on which we been ryding,
Til that we come to Caunterbury toun,

He coude al clene turne 1t up-so-doun,

And pave 1t al of silver and of gold’

Such an opening remark made the host eager for more, but he
first expressed surprise that the Canon, possessing such a marvel-

173



ALCHEMY

Jous power, should be dressed so shabbily ~ his “oversloppe’ was
not worth a mite and was ‘al baudy and to-tore’:

Why 1s thy lord so sluttish, I thee preye,
And 15 of power better cloth to beye,
If that lus dede accorde with thy speche?
Telle me that, and that I thee biseche

The yeoman explamed that the Canon was not only learned but
too learned, and, as often happened, misused his learning. The host
became ‘curiouser and curtouser’, especially when the yeoman
added that they lived secretively 1n an unsavoury part of the
suburbs of a town, and was moved to ask the yeoman why his face
was so discoloured *

‘Peter?’ quod he, ‘god yeve 1t harde grace,
I am so used 1n the fyr to blowe,
That 1t hath chaunged my colour, I trowe
I am nat wont 1n no mirour to prye,
But swinke [toil] sore and lerne multiplye [p 148]
We blondren ever and pouren 1n the fyr,
And for al that we fayle of our desyr,
For ever we lakken our conclusion’

At this moment the Canon observed that they were talking about
him, and ordered his servant to desist.

‘Hold thou thy pees, and spek no wordes mo, -
For if thou do, thou shalt 1t dere abye,
Thou sclaundrest me heer 1n this companye,
And eek discoverest that thout sholdest hyde.’

But the host urged him to continue and reck not a mite for the
Canon’s threats, and, as the yeoman did not require much per-
suasion, the Canon ‘fledde awey for verray sorwe and shame’.
With that, the yeoman settled down to his story:

With this chanoun I dwelt have seven yeer,
And of his science am I never the neer
Al that T hadde, I have y-lost ther-by,
And god wot, so hath many mo than I
174
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Ther I was wont to be night fresh and gay

Of clothing and of other good array,

Now may I were an hose upon myn heed,
And wher my colour was bothe fresh and reed
Now 15 1t wan and of a leden hewe;

Who-so 1t useth, sore shal he rewe

And of my swink yet blered 15 myn y&,

Lo! which avantage 1s to multiplye!

That slyding science hath me maad so bare,
That T have no good, wher that ever I fare,
And yet I am endetted so ther-by

Of gold that I have borwed, trewely,

That whyl I live, I shal 1t quyte never

Let every man be war by me for ever!

What maner man that casteth him ther-to,

If he contnue, 1 holde his thnft y-do

So helpe me god, ther-by shal he nat winne,
But empte his purs, and make his wittes thinne

>

The yeoman spoke feelingly, having at first had sufficient farth
in his master to risk his own capital, and to work for seven years
n the [aboratory 1n the hope of future success but to the detriment
of tus health. His hearers were now thoroughly absorbed m s
story, so he went on to describe some of the secrets of the smoky
operations carried out 1n the dingy and unttdy back room. First he
recites a catalogue of apparatus and materials:

As bole armoniak, verdegree, boras,

And sondry vessels maad of erthe and glas,
Qur urinales and our descensories,

Violes, croslets [crucibles], and sublymatories,
Cucurbites, and alembykes eek,
Watres rubifying and boles galle,

Arsemik, sal armomniak, and brimstoon,

And herbes coude I telle eek many oon,

As egremoine, valerian, and lunarze,

And othere swiche, 1f that me liste tarie

Our lampes brenning bothe night and day,
To bringe aboute our craft, if that we may
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Our fourneys [furnaces] eck of calcinacioun,

And of watres albificacioun

And divers fyres maad of wode and cole [charcoal],
Saltartre, alkaly, and sal preparat,

And combust materes and coagulat,

Cley maad with hors or mannes heer, and oile

Of tartre, alum, glas, berm, wort, and argoule,
Resalgar, and our materes enbibing

No doubt the pilgrims were somewhat bewildered by these
‘clergral’ and ‘queynte’ terms, but the yeoman was enjoying him-

self as the centre of attention and procceded to give further
enlightenment:

I wol yow telle, as was me taught also,
The foure spirites and the bodies sevene,
By ordre, as ofte I herde my lord hem nevene [name]
The firste spirit quik-silver called 1s,

The second orpiment, the thndde, y-wis,
Sal armoniak, and the ferthe brimstoon
The bodies sevene eek, lo! hem heer anoon
Sol gold 1s, and Luna silver we thrape,
Mars yren, Mercurie quik-silver we clepe,
Saturnus leed, and Jupiter 1s tin,

And Venus coper, by my fader kin}

The yeoman then expatiates on the foolishness of alchemists 1n
general, sayng that although the search 1s hopeless they will not
destst 1n their efforts to discover the philosophers’ stone. They
spend their last penny 1n buying drugs and mnerals, and care not
about threadbare clothes or the insalubrious atmosphere of their

lair, and

Evermore, wher that ever they goon,

Men may hem knowe by smel of brimstoon,
For al the world, they stinken as a goot,
Her savour 1s so rammuish and so hoot,
That, though a man from hem a myle be,
The savour wol infecte him, trusteth me,
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But let us pass that, he says, and get on with the tale-

Er than the pot be on the fyr y~do,

Of metals with a certen quantitee,

My lord hem tempreth, and no man but he -
Now he 1s goon, I dar seyn boldely -

Tor, as men seyn, he can don crafuly [cleverly],
Algate [at Teast] T woor wel he hath swich a name,
And yet ful ofte he renneth 1n a blame,

And wite ye hov? ful ofte 1t happeth so,

The pot to~brcketh, and farewel ! al 15 go!

After one such acadent, fellow alchemists were ready to offer
evplanations of why the pot broke One said 1t had been left on the
fire too long; another, that the bellows had not been properly
worked (‘than was I fered’, says the yeoman, ‘for that was myn
office”); a third, that the muinture had not been tempered anght,
and a fourth, that the fire was not made of beech-charcoal, as 1t
should have been. The Canon grew impatient with these useless
arguments, and sard :

.. . ther is na-more to done,

Of thise perils I wol be war eft-sone,

I am night siker [certain] that the pot was crased {cracked]
Be as be may, be ye no-thing amased;

As usage 15, lat swepe the floor as swythe [at once],
Plukke up your hertes, and beth gladde and blythe

The sweepings were sifted on to a piece of canvas, and

‘Pardee,” quod oon, ‘somwhat of our metal
Vet 1s ther hecr, though that we han nat al
Al-though thus thing mishapped have as now,
Another tyme 1t may be wel y-now’

The yeoman gloomly ends the first part of his story by saymg
that ‘we concluden evermore amus’, and that although when the
alchemists are 1n debate every man thinks he 1s as wise as Solomon,
when 1t comes to the proof they are all either fools or rogues His
master the Canon 1s 1n the first of these categories, but the yeoman
now tells of another canon, whose mfinite deceits no man could
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write, even 1f he lived to be as old as Methuselah. One day this

canon called on a good-natured priest and begged the loan of a
small sum of money

‘Lene me a mark,” quod he, ‘but dayes three,
And at my day I wol 1t quyten thee

And 1f so be that thou me finde fals,

Another day do hange me by the hals [neck] !’

The priest readily handed over the mark, and, true to his word,
the canon returned 1t on the day agreed The perennial confidence
trick had been successfully launched The priest was gratified at the
canon’s promptness 1n repaying the loan, and said to him:

no-thing anoyeth me
To lene a man a noble, or two or three,
Or what thing 1s 1n my possessioun,
Whan he so trewe 1s of condicioun
That 1n no wyse he breke wol his day;
To swich a man I can never seye nay,

The canon protested that he was the soul of honour, mnvariably
truthful and always punctilious 1n settling his debts. But as the
priest had been so kind to him, he would like to show his apprecia-
tion by demonstrating a ‘maistrie’ or transmutation

‘Ye,” quod the preest, ‘ye, sir, and wol ye so?
Marie! ther-of I pray yow hertely !’

The yeoman puts 1n an aside:

Noght wiste this preest with whom that he delte,
Ne of his harm comnge he no-thing felte
O sely preest! O sely innocent!

For the canon was an out-and-out swindler, a hundred times more

subtle than the yeoman’s master; the yeoman can scarcely bring
himself to speak of such deceits

Of his falshede 1t dulleth me to ryme
Ever whan that I speke of his falshede,

, For shame of him my chekes wexen rede,
Algates, they biginnen for to glowe,
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The alehesier then <oprested tha the servant should be dis-
migrad and e daor {odd ed. 2o that the worl could be put in hand.
The pries et the cruable on the fire, and the alchemist added to
it 2 Int'e powdur - what it was, the yeoman soys he did not know,
kntat~,as “not worh 2 five’. Next the charcoal had to be properly
arrangred above the crucible, and wiule the priest was attending to
this matrer, the conon slyly produced a piece of beech-charcoal,

T wlach ful subtilly wos maad an hole,

And ther-in put was of silver lymaille [filings]
An ounce, and stopped was, with-outen fayle,
‘The hole wath v er, 10 Lepe the lymaid in.
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And understondeth, that this false gin
Was not maad ther, but 1t was maad bifore
But taketh heed now, strs, for goddes love!
He took his cole of which I spak above,

And 1n his hond he baar st prively.

And whyls the preest couchede busily

The coles, as I tolde yow er this,

This chanoun seyde, ‘freend, ye doon amus,
This 1s nat couched as 1t oghte be,

But sone I shal amenden 1t,” quod he
‘Now lat me medle therwith but a whyle,

For of yow have I pitee, by seint Gyle!

Ye been right hoot, I see wel how ye swete,
Have heer a cloth, and wype awey the wete ’
And whyles that the preest wyped his face,
This chanoun took his cole with harde grace,
And leyde 1t above, up-on the middeward

Of the croslet, and blew wel afterward,

Til that the coles gonne faste brenne

The priest had missed this trickery, and anxiously awaited the
result of the experiment When the alchemist saw his time, he with-
drew the crucible from the fire and plunged 1t into a vessel of water,
then he told the priest to put his hand mto the water and take out
what was there It was silver and, as the yeoman exclaims,

, What, devel of helle! sholde 1t elles be?
Shaving of silver silver 1s, pardee!

Such marvellous success excited the priest beyond measure, and
he implored the canon to teach hum “this disciplyne and this crafty
science’, but the canon sard he would first make a second test, m
order that the priest should thoroughly understand the procedure
and if necessary be able to carry 1t out unassisted. On this
occaston, the silver filings were concealed 1n a hollow stick closed
with wax, with which the canon stirred the red-hot charcoal above
the crucible at an appropriate moment

Whan that this preest thus was bigyled ageyn,
Supposing noght but trouthe, soth to seyn,
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He was so glad, that I can nat expresse
In no manere his murthe and his gladnesse

The canon, however, had a third card to play. He asked for some
copper, and subjected 1t to the same treatment 1n the crucible The
molten metal was poured into a mould which was then set 1n the pan
of water, but the canon had previously prepared an ingot of silver
of the same size and shape as that produced by the mould, and had
hidden 1t in his sleeve. He put his hand 1n the water to str 1t round,
and while doing so removed the copper ingot and substituted the
stlver one for 1t Then he told the priest to fish out the ingot — and
j0y was unconfined

To place matters beyond doubt, the canon, an artist mn crime
though ‘feendly bothe 1n herte and thoght’, suggested that they
should now take the spectmens of alchemical silver to a goldsmith
for assay. They did so, and the ingots ‘weren as hem oghte be’,
whereupon -

This sotted preest, who was gladder than he?
Was never brid gladder agayn the day,
Ne nightingale, 1n the sesoun of May

‘For love of God,’ he said to the canon, ‘what shall this receipt
cost?’ The reply was that 1t was dear, for the canon and a certain
friar were the only two people 1n England that knew 1t ‘No matter,’
satd the priest. ‘For God’s sake tell me what I must pay * Thus
. pressed, the canon repeated that the cost was high, but that, because
of the priest’s earlier kindness to him, he should have the rectpe for
a mere forty pounds. The priest was only too happy to pay this
sum, and handed 1t over tmmediately, after which the knave and
hus dupe parted with expresstons of mutual good will But

... whan that this preest sholde

Maken assay, at swich tyme as he wolde
Of this recert, far-well 1t wolde nat be!
Lo, thus byjaped and bigyled was he'!

Chaucer ends luis story with a clever little pastiche of an
alchemst ‘revealing the secret” to an aspirant
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. . ther was a disciple of Plato,

That on a tyme seyde lus maister to,

As his book Senior [p 99] wol bere witnesse,
And this was his demande 1n soothfastnesse *
‘Tel me the name of the privy stoon?’

And Plato answerde unto lum anoon,
“Tak the stoon that Titanos men name’
“Which 1s that?’ quod he ‘Magnesia 1s the same,’
Seyde Plato ‘Ye, sir, and 1s 1t thus?

Thus 1s tgnotium per 1gnotuus.

What 1s Magnesia, good sir, I yow preye?’
‘It 1s a water that 1s maad, I seye,

Of elementes foure’, quod Plato
‘Tel me the rote, good sir,” quod he tho,
*Of that water, 1f that 1t be your wille?’
‘Nay, nay,” quod Plato, ‘certein, that I nille [Wén’t] ’

Apart from Plato and Senior, the only authorities mentioned by
Chaucer are Hermes and Arnold of Villanova (whose ‘Rosary’ 1s
quoted). \

As for the disillusioned yeoman, his parting advice 1s to let
alchemy alone:

Thanne conclude I thus, sith god of hevene
Ne wol nat that the philosophres nevene
How that a man shal come un-to this stoon,
I rede, as for the beste, lete 1t goon’

George Ripley

One of the most celebrated of Englsh alchemists was George
Ripley, who was born at the village of Ripley, near Harrogate,
early 1n the fifteenth century and died about 1490 He studied
alchemy and other subjects 1n Rome, at Louvain, and on the 1sland
of Rhodes, where he was the guest of the Kmights of St John of
Jerusalem. The Knights had captured Rhodes 1n 1310, With the
assistance of the Genoese, and held 1t as an outpost agamst the
Turks No doubt to demonstrate Ripley’s proficiency 1n alchemy,
a story was reported to the effect that he gave the Knights no less
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a sum than £ 100,000 yearly to support their warlike efforts against
" the infidel. By 1471 he was back m England, a canon m the
Augustintan priory at Bridlington, where the fumes and unpleasant
odours emanating from his alchemical laboratory proved a nuisance
to the rest of the communuty.

Like the French adept Christopher of Parss, of whom he was
a contemporary, Ripley was one of the first to populanze the
alchemical teachings ascribed to Ramon Lully (p. 123), but he
also wrote many ongnal works on the subject. His ‘Compound
of Alchemie’ (1470-1), written 1n English, was dedicated to
Edward IV and was first printed in 1591, 1t became very popular
and numerous manuscripts of 1t exist In 1476 he dedicated s
Medulla alchimiae (‘Marrow of Alchemy’) to George Newill, arch-
bishop of York (p 189),and he also wrote a song or Cantilena, a
sixteenth-century translation of which from the onginal Latin mto
Enghsh has been published by Sherwood Taylor, 1t purports to
explamn the alchemical mystery m an allegorical form but is even
more obscure than the generality of such writings

Ripley agrees with the majority of alchemusts that the progress
of the Work can be followed by observing the successton of colours
occurring in 1t Thus, he says, should be as follows:

Pale, and Black, wyth falce Citryne, unparfayt Whyte & Red,

Pekoks fethers i color gay, the Raynbow whych shall overgoe

The Spottyd Panther wyth the Lyon greene, the Crowys byll

bloe as lede,

These shall ‘appere before the parfyt Whyte, & many other moe
Colours, and after the parfayt Whyt, Grey, and falce Citrine also

And after all thys shall appere the blod Red nvaryable,

Then hast thou a Medeyn of the thyrd order of hys owne kynde
~ Multyplycable

Colours are also mentioned in the ‘Vision” that Ripley once saw,
m which again alchemical secrets were made clear to him, if not to
us -

When buste at my booke I was upon a certeine night,

This Vision here exprest appear’d unto my dimmed sight,

A Toade full rudde I saw did drinke the juice of grapes s fast,

Till over charged with the broth, his bowells all to brast;
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And after that from poysoned bulke he cast lis venome fell,

For greif and paine whereof his Members all began to swell,

With drops of poysoned sweate approaching thus his secret Den,

His cave with blasts of fumous ayre he all be-whyted then,

And from the which 1n space a golden humour did ensue,

Whose falling drops from high did stane the soile with ruddy hew -

And when this Corps the force of vitall breath began to lacke,

This dying Zoade became forthwith like Coale for colour blacke:

Thus drowned 1n his proper veynes of poysoned flood,

For tearme of eightie dayes and fowre he rotting stood *

By tryall then this venome to expell I did desire,

For which I did commutt his carkase to a gentle fire

Which done, a wonder to the sight, but more to be rehear’st,

The Toade with Colours rare through every side was pear’st,

And White appeared when all the sundry hewes were past,

Which after being tincted Rudde, for evermore did last

Then of the venome handled thus a medicine I did make,

Which venome kills and saveth such as venome chance to take

Glory be to him the graunter of such secret wayes,

Dominion, and Honour, both with Worship, and with Prayse
AMEN

[ 3

The permanence of the colours imparted to transmuted metals
by the elxurs, white for silver and red for gold, 1s a sign that the
transmutation has been completely successful As Ripley reiterates
1n another place:

Which Tinctures when they by craft are made parfite,

So dieth [dyeth] Mettalls with Colours evermore permanent,
After the qualitte of the Medycine Red or Whate,

That never away by eny Fire, will be brente

Ripley’s reputation as an accomplished alchemist was very high,
not only 1n his hfeume but for generations later Even as late as
1678 there appeared a book entitled ‘Ripley Reviv’d or an exposi-
tion upon Sir George Ripley’s Hermetico-Poetical Works’; this
was published m London but 1ts authorship 1s unknown Rupley 1s
also said to have been the 1nstructor of Thomas Norton, author of
‘The Ordmall of Alchimy’, a work next to be described ; and at
least mdirectly of Willlam Holway (otherwise known as Gibbs),
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Prior of Bath Abbey at the time of the dissolution. Holway (p 195)
spent much money on the reconstruction of the Abbey, which had
bren destroyed in 1090 and was not completely restored until the
catly ceventeenth century, so no doubt he was attracted to the
ttudy of alchemy by the hope of obtaming further funds for the
rebwlding.

by

Thie Ordmnall of Alchiny

There are m the Briush Museum several manuscripts of an
alchemical poem called ‘The Ordmall of Alchimy’ This poem
was first published n Laun translanon, 1n a collection of three
alehemical tracts edrted by Michael Maser and printed at Frankfurt-
am-Main in 1618, The orgmal English version was not published
unul 1652, vhen Ehas Ashmole (1617-92), founder of the Ash-
molean Muscum at Oxford, ncluded 1t in lus Theatrum Chemicurm
Britannicem This work, now seldom offered for sale, comprises
‘Severall Poeticall Picces of our Famous English Philosophers, who
have written the Hermenque Mysteries m their owne Ancient
Language’, and 1s a mine of information on early English alchemy
and alchemists, The “Ordinal’ occupies the first 106 pages of the
book, Ashmole thus giving 1t pride of place. It 1s anonymous, but
1ts authorship 1s revealed by a cipher so easy to decode that no one
has been tempted to elevate 1t nto another Bacon~Shakespeare
controversy.

As is pomted out by Ashmole, ‘From the first word of this
Proeme [to the poem], and the Imtall letters of the six following
Chapters ... we may collect the Authors Name and place of
Residence: For those letters, (together with the first line of the
seventh Chapter) speak thus,

Tomas Norton of Briseto, ’
A parfet Master ye matc nm trowe

Ashmole was not quite accurate 1n his transcription, for, from the
text, Tomas should read Tomars and ‘call’ should have been 1n-
serted between ‘lum’ and ‘trowe’; but that the author intended the
perspicactous reader to 1dentfy him as Thomas Norton, a perfect

185



ALCHEMY

master of the Art and a Bristohian, 1s indubitable ‘Our author’,
says Ashmole, ‘thus modestly and ingenuously unvailes lnmselfe;;
although to the generality of the world he meant to passe un-
knowne, as appeaies by his owne words -

For that I desire not worldly fame,
But your good prayers unknowne shall be my name.’

The cipher had been observed earlier by Mater, who ‘came out
of Germante, to live 1n England; purposely that he might under-
stand our English Tongue, as to Translate Norton’s Ordinall into
Latin verse, which most judiciously and learnedly he did’. “Yet (to
our shame be 1t spoken)’, continues Ashmole, ‘his Entertainment
was to0 course for so deserving a Scholler’, and he returned to
Germany 1n the autumn of 1616

The Thomas Norton of the ‘Ordinall’ 1s usually — though, as
Nierenstemn and Chapman observed 1n 1932, not reliably —1denti-
fied with Edward IV’s privy councillor of that name, who was a
nattve of Bristol and was probably born 1n the family mansion that
stood on the site later occupied by the simteenth-century St Peter’s
Hospatal, itself destroyed by enemy action 1n the 1939~45 war. The
Nortons were people of importance 1 Brmstol, Thomas’s father
being sheriff 1n 1401 and mayor 1n 1413, he was also a member of
Parliament for Bristol for many years. Thomas himself may have
been returned for the borough mn 1436, he was well off, owing
to commercial activittes 1n which he engaged, and 1s said to have
accompanied the king when he fled to the Continent 1n 1470 Eight
years later a Thomas Norton accused the mayor of Bristol of
high treason, and challenged him to a duel 1n the council-chamber;
whether this was the alchemist or not 1s uncertain, but, 1f 1t was,
the challenge must have been one of the last acts of lus life, for we
hear no more of him.

Norton began to study alchemy at an early age, and was soon
seeking information about 1t from adepts One of ls correspon-
dents was George Rupley (p 184), who, 1n response to Norton’s
entreaties, at length wrote a letter inviting him to a personal meet-
ing Ripley explaned that 1t was necessary that “Wee speake
together, and see face to face’, because 1f he wrote the secrets of
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alchemy he would be breaking faith with the fraternity of the Art.
He ends on a friendly note-

Noe more to you at this present tyde,
But hastily to see me, dispose you to ride

Norton continues:

This Letter recetving, I hasted full sore,

To ride to my Master an hundred nules and more,
And there Forty dayes continually,

I Jearned all the seacrets of Alkimy

This happened when Norton was twenty-eight years old Having
returned to Bristol he put his newly acquired knowledge to the
test of expertment and succeeded 1n preparing the Great Red Elxr,
only to have 1t stolen from him by a dishonest servant. This so dis-
couraged him that:

. .« remembring the cost, the tyme, and the paine,
‘Which I shulde have to begin againe,

With heavie hearte farewell adieu said I,

I will noe more of Alkimy.

The fit of depresston wore off, however, and he set to work agamn,
this time to prepare the Elixir of Life, but here also he was dogged
by misfortune, for though his efforts were crowned with success
he was once more robbed of the elixir, this time by a woman who
1s said on wholly mnadequate evidence to have been the wife of
Willham Canynges, a master mason —1n those days equivalent to
an architect — who rebuilt the beautful church of St Mary Red-
cliffe with the profits accruing from the elur.

Norton took comfort 1n the thought that he was not the only
one to suffer for his devotion to alchemy, and relates the story of
an adept named Thomas Daulton, who was a good man, serving
God both day and might, and who had such a store of the Red
Medicine or elixir that ‘never English man had more’. Daulton
was leading a peaceful life at an abbey 1n Gloucestershire when one
of Edward IV’s courtiers, Thomas Herbert, took him away agamst
hss wall and bronght him before the king Another of Edward’s
squires, Sir John Delves, whose chaplain or secretary Daulton had
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been, knew of these happenings, and although he had been sworn
to secrecy revealed to the king that Daulton had once made a
thousand pounds’ worth of gold mn less than half a day ~ “as good
Goulde as the Royall was’. Daulton reproached Delves for his
breach of oath, but Delves excused himself by saying it was for the
good of the king and the realm Daulton then confessed to the king
that the possession of the elmar had caused lim a great deal of
anxiety, and that 1n the end he had thrown it into a muddy lake
communicating with the Severn, so that 1t was rrevocably lost. His
modesty could not restiain him from adding that the gold procur-
able by means of the elrxir would have been sufficient to equip and
maintan twenty thousand men on a crusade to the Holy Land.

More 1n sorrow than 1n anger, the king said “Alas Daulton, 1t
was fowly don to spill such a thinge’, and ordered the alchemist to
make a further supply. Daulton replied that there was no certainty
of success, and that he had 1n fact not made the elixir himself but
had obtained 1t from a canon of Lichfield now dead. The king
percetved that nothing was to be gamned by taking the matter any
further, and dismissed Daulton with a money present of four marks
or about £2 13s 4d, which 1n the circumstances of his disappoint-
ment must be considered a generous action. Thomas Herbert was
not so easily satisfied He lay in wait for Daulton, who was lured
to Stepney by a false message, and carried him off to Gloucester
Castle, thinking by threats to force the alchemust to prepare more
of the elixar. Failing to do so, he cast Daulton into prison for nearly
four years and at length gave hum the choice of revealing the
secret or suffering execution The alchemist was steadfast in his
resolve to mantain stlence, so the scaffold was prepared and he was
led to the block; but when Herbert saw that he was cheerfully
ready to die rather than disclose the hermetic mystery he wept mn
admuration of such courage and resolution and set hus prisoner free
Daulton did not long survive his release, and Norton tells us that
Herbert died shortly afterwards; Sir John Delves was beheaded
after the battle of Tewkesbury 1 1471, although he had taken
sanctuary 1n a church and had been given safe conduct

It was six years after this event; namely in 1477, that Thomas
Norton sat down to write  Of Allumy the Ordinall, the Crede Miks,
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the Standard Perpetuall’. Ashmole tells us that, to prepare the text

‘'of 1t that he published 1n the Theatrum Chemicum Britannicum, he

compared fourteen manuscript copes, of which one was written on
vellum in a very precise and neat hand and was embellished with
figures most exqusitely drawn — better than those in Henry VIIs
copy of the work. This fine manuscript bore the arms of George
Newill, Archbishop of York, and Ashmole believed 1t might be the
onignal presented by the author, or intended for presentation, to
the Archbishop, who died mn the same year. This was the same
Archbishop to whom Ripley dedicated his ‘Marrow of Alchemy’;
he had much correspondence with contemporary alchemists

The *Ordinall’ consists of a ‘proheme’ and seven chapters, and
1s written 1n a lively verse comparable, according to Ascham, to

"that of the somewhat later poets Wyatt and Surrey. It contains

much about alchemists and a good deal about furnaces, but 15
typically vague about the procedure to be followed 1 effecting
transmutations Norton indeed professes to speak more clearly than
his predecessors, among whom he names Hermes, Rhazes, Geber,
Avicenna, Democritus, Morienus, and Roger Bacon, but at the
same time emphasizes the esoteric nature of alchemical learning,
which he calls a wonderful science and secret philosophy. It can,
and should properly, be communicated only by personal teaching,
but he says that in the ‘Ordmall’ he will venture to express it
such a way that the acute and educated may comprehend while lay-
men will be led astray. Like other alchemsts, Norton maintains
that alchemy 1s holy knowledge, revealed from God, and that
properly used

It voydeth vaine Glory, Hope, and also dreade.

It voydeth Ambitiousnesse, Extorcion, and Excesse :
It fenceth Adversity that shee doe not oppresse

He that thereof hath his full intent,

Forsaketh Extremities, with Measure 1s content

In other words, alchemy, though certamly enabling the adept to
make gold at will, and thus ease his earthly life, will also presene
him from a wrongful use of money and will ennoble his maral
character, The scerecy i which it 1s wrapped 1s to prevent abuses,
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and to discourage those who undertake its study merely from
‘appetite of Lucre and Riches’. There are many such, says Norton:

As Popes with Cardmalls of Dignity,

Archbyshopes with Byshopes of lugh degree,

With Abbots and Priors of Religion,

With Friars, Heremites, and Preests manie one,
And Kings with Princes and Lords great of blood,
For every estate desireth after good,

And Merchaunts also which dwell 1n the fiere

Of brenning Covetise, have thereto desire,

And Common workemen will not be out-laste,

For as well as Lords they love this noble Crafte;

As Gouldsmiths whome we shulde repreve

For sights 1 their Craft meveth them to beleeve-
But wonder 1t 1s that Wevers deale with such warks,
Free Masons and Tanners with poore Parish Clerks,
Tailors and Glasiers woll not thereof cease,

And eke sely Tinkers will put them 1n the prease
With greate presumption ...

Norton discountenances books of recipes for making the elrur,
he says that such receipts should rather be called ‘decepts’, and

stresses the point that the alchemist should understand the reasons
for the operations he carries out

Nothing 1s wrought but by his proper Cause
Wherefore that Practise falléth farr behinde
Wher Knowledge of the cause 1s not 1n minde.
Therefore remember ever more wisely,

That you woorke nothing but you knowe howe and whie.

The alchemical aspirant must also learn to distingmish honest
workers from charlatans and swindlers

The trew men search and seeke all alone

In hope to finde our delectable stone,

And for that ther would that no Man shulde have losse,
They prove and seeke all at therr owne Coste,

Soe their owne Purses they will not spare,

They make their Coffers thereby full bare,

With greate Patience ther doe proceede,

Trusting only 1n God to be their speede
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On the other hand, the fraudulent man

- .« walketh from Towne to Towne,

For the most parte in a threed bare Gowne,
Ever searching with diligent awaite

To winn lus praye with some fals deceit

Of sweaning and leasing {lying], such will not cease,
To say how they can Silver plate increase
And ever they rayle with perjury,

Saying how they can Multiplie

Gold and Silver, and 1n such wise

With promuse thet please the Covetise,

And causeth his minde to be on him sett,
The Falsehood and Covetise be well mett

The ‘multipliers’ were alchemusts — true or false —~ who mam-
tained that 1t was possible to make metals grow and increase, but
Norton will have none of this. He says 1t 1s true that, 1n Nature, the
subterranean ‘vertue Mmerall’ 1s gradually converted mnto metals
under the influence of the Sun’s rays, but that this happens only
in ‘certamne places of eligible ground’ and that ‘few grownds be
apt to such generation’. The process cannot be effected by human
agency, and the amm of alchemy 1s the more modest one of trans-
muting already existing metals, which 1s possible owing to their
‘propinquuty of matter’. In support of his view, Norton describes
seven 1mages set up by ‘Ramon Lull’ (p. 123) in a aity of Cataloma,
“the trewth to disclose’:

Three were good Silver, in shape like Ladies bright,
Everte each of Foure were Gold and did a Knight
In borders of their Clothing Letters like appeare,
Signifying 1n Sentence as 1t sheweth here

1. Of old Horshoes (said one) I was yre,

Now I am good Silver as good as ye desire

2 T was (sad another) Iron set from the Mine,

But now I am Gould pure perfect and fine

3. Whilome was I Copper of an old red pann,

Now I am good Silver, said the third woman

4 The fourth saide, I was Copper growne in the filthy place,
Now am I perfect Gould made by Gods grace
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s The fift said, I was Silver perfect through fine,

Now am I perfect Goulde, excellent, better then the prime.
6 I was a Pipe of Leade well mgh two hundred yeare,

And now to all men good Silver T appearc

7 The seventh said, I Leade am Gould made for a Maistrie,
But trewle my fellowes are nerer thereto then T

When Norton comes to deal with the nature of the ‘Stone’, he
puts 1t 1n the form of replies to questions asked by an unsuccessful
‘labourer 1n the fire’, who for threescore ycars had experimented
with herbs, gums, roots, grass, antimony, arsemc, honey, wax,
wine, quicklime, vitriol, and a wide muscellany of other bodies
Having invarmably failed to elicit an eliir from these sources, the
disappointed man besought Norton to reveal the sccret Norton
required much persuasion, but 1n the end says that for the White
wotk, that 1s, for preparing silver by transmutation, two consti-
tuents go to form the appropriate Stone The first 1s a mineral that
cannot be bought but has to be prepared by the alchemist himself,
it is a subtle earth, dull and reddish-brown, and 1s known as
litharge Later, presumably after suitable treatment, 1t turns whate,
and 1s then called marcasite. The other constituent 1s a stone
‘gloriouse fater and bright  ghttering with perspecuitie, being of
wonderfull Diaphanitie’, 1t costs twenty shillings an ounce and 1s
known as magnetia [szc] When mined with sal ammontac and
sulphur and heated, these two minerals will yield the White Elmar.

"The actual work of transmutation on a ‘quantity reasonable’ of
matter requires the help of eight servants, though for a small
quantity four men will suffice They must be sober, diligent, atten-
tive, obedient, and cleanly, and since the operations must go on
day and mght contmuously they must work in shufts, half being on
duty while the other half sleep or go to church. The necessary
apparatus 1s also described; 1t includes vessels made of clay, stone,
glass, and lead. Most important of all 1s the furnace Many different

degrees of heat are required for different stages of the operation,
and Norton truly says that

Olde Men imagined for this Arte
A speciall Furnace for everie parte
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To obviate this cumbrous equipment, he mvented a new all-

purposes furnace, in which

‘Threescore degrees divers ye mae gett,
For threescore warkes, and everie-ech of divers Heate,
Within that Furnace, to serve your destre,
‘ And all ther served with one htle Fier,
Which of a Foote square onlie shalbe

It seems likely that the principle of this multiple furnace was an
arrangement of dampers or ‘stopples’, devices apparently unknown
before Norton’s introduction of them He says:

Consider your Stoples, and lerne well this,
The more 1s the Stople the lesse 1s the Heate,
By mamfould Stoples Degrees ye mae gett.

For carrying out the work, says Norton, a suitable place must
be found,

For manie things woll wonderous doe
In some Places and elsewhere not soe.

For some stages the surroundngs should be dry, for others mosst
and cold, for some, a dim light 15 needed, for others the light cannot
be too bright In all cases, however, wind 1s harmful Similarly, the
operations should be carried out with due regard to astrological
considerations; figures given m the ‘Ordmall’ as printed mn the
Theatrum Chemicum Britannicum wmdicate that 1 four successive
stages the Sun should be 1n Sagusrarius and the Moon m Arees, the
Sunn Likre and the Moon in Virgo, the Sun1n Prrgoand the Moon
1 Libra, and finally the Sun and Moon both m Leo to effect perfect
union (plate o).

Another alchemical poem ascribed to Thomas Norton 1s as
follows:

Take Earth of Earth, Earthes brother
and water of Earth that 1s an other

and fyer of Earth that beareth the pryce
and of that Earth looke thow be wyse
"Thus 1s the true Eluar for to make,
Earth owt of Earth looke thow take;
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And when she hath drunk all the fyer

she will wax strong and of great yre

Then take Meate and Mylk theretoo _
and fede that Childe as thow shouldst doo

tyll hee be growen of his full age

then shall hee be strong and of great courage

and turn all bodies that lawfull be

to his power and dignitie
And this 1s the making of our Stone
the truth I have tolde you everichone

Thomas Charnock

Thomas Charnock was born 1 1526, or, according to his own
statement, 1n 1524, at Faversham 1n Kent, that 15, about fifty years
after Norton had written the ‘ Ordinall’. A good deal 1s now known
of his life, thanks to the researches of Sherwood Taylor, on which
the following account is largely based Charnock describes himself
as an “unlettered Scholar’, but that probably means merely that he
was not proficient in Latin and Greek, he could certainly read and
write, and was a fluent versifier In his early twenties he travelled
all over England 1n search of alchemical knowledge, settling for a
time in Oxford Here he became friendly with ‘James S , a spiritual
man’, who lived at Salisbury and was an accomplished alchemust;
his name may have been Sauler. ‘J. S > made Charnock lis labora-
tory assistant, and dying in 1554 bequeathed to lum the secret of
the philosophers’ stone Unluckily his apparatus was destroyed by
fire on the following New Year’s Day, and he seems to have been
.careless enough not to commut the secret erther to memory or to
paper, for he was forced to learn 1t agamn from the last Prior of
Bath, William Holway (p 184). When Bath Abbey was surrendered
to the Crown, 1n 1525, Holway received a penston of £8o a year,
but that did not compensate him for a grievous mischance, he had,
so he told Charnock several years later, possessed the Red Elxur but
had hidden 1t at the time of the dissolution of the Abbey When,
sometime afterwards, he went to look for 1t 1n the wall where he
had secreted 1t, he could not find 1t, and was so overcome by grief

that he temporarily lost hus reason.
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However, according to Ashmole the elixir had not been stolen,
for when workmen subsequently pulled down some stone-work of

the Abbey,

there was a Glasse found in a Wall full of Red Tinctute, which being
flung away to a dunghill, forthwith coloured 1t, exceeding red This
dunghill (or Rubish) was afterwards fetched away by Boate by Bath-
wicke men, and layd in Bathwicke field, and 1n the places where 1t was
spread, for a long tyme after, the Corne grew wonderfully ranke, thick,
and high msomuch as 1t was there look’d upon as a wonder This
Belcher and Foster (2 Shoomakers of Bath, who dyed about 20 yeares

since) can very well remember, as also one called Old Anthony, a
Butcher who dyed about 12 yeares since

This Relacon I recd from Mr Rich Wakeman Towne Clearke of

Bath, (who hath often heerd the said Old Anthony tell this story) in
Michaelmas Tearme 1651

It was when Holway was a blind old man that Charnock met
him, probably shortly after the catastrophe that had destroyed his
first “Work’, and when Holway had sworn both of them to secrecy
he supphied Charnock with the essential knowledge Charnock
thereupon set experiments In train again, first with a servant to help
hum and then by himself, and after several months he behieved that
he was near success But he was doomed to disappointment, for
the Duke of Guise was attacking Calas, the last Enghish possession
n France, and m 1557 Charnock was called up for the army at the
critical moment. This so infuriated him that 1n a rage he seized a

hatchet and smashed his apparatus to bits He describes the event
as follows.

‘Then a gentleman that ought me great mallice,
Caused me to be pressed to goe to serve at Callys.
When I saw there was none other boote

But that I must goe spight of my heart roote;

In my fury I tooke a Hatchet 1n my hand,

And brake all my work whereas 1t did stand

Ashmole comments that Charnock must have been a poor man, for

otherwise he could have bought humself off from mulitary service;

but the pursuit of practical alchemy was expensive, and 1f Charnock
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had thought himself so far along the road to the Stone he might
well have been lavish n expenditure.

Calais fell in 1558, 50 presumably Charnock was 1n England very
quickly and able to resume lus search In 1562 he married Agnes
- Norden, of Stockland Bristol, Somerset, and 1 the following year
had a son who died in infancy, a daughter also 1s mentioned. From
Stockland he moved to Combwich, near Bridgwater, where he set
up a laboratory and pursued his experiments until his death
April 1581; he was burted 1 the neighbouring willage of Otter-
hampton

About a hundred years later a parchment roll about six feet long
and mmne inches wide was discovered n the wall of a room
Charnock’s house at Combwich. It dealt with alchemy, and a
clergyman named Andrew Pascal, having heard of the discovery,
went there to make mnquiries. In a letter to John Aubrey, F.r s, the
antiquary and a friend of Ashmole, Pascal writes: .

I was also since my last at Mr Charnocks house in Comage [Comb-
wich], where the Roll was found, and saw the place where 1t was hid
I saw a little roome, and the contrivance he had for keeping his worke,
and found 1t ingeniously ordered, so as to prevent a like acaident to
that which befel him New Years day 1555, and this pretty place joyning
as a closet to his Chamber was to make a Servant needles[s], and the
work of giving attendance more easy to himself I have also alittle Iron
Instrument found there which he made use of about his Fire. I saw on
the dore of lus little Athanor-room (f I may so call 1t) drawne by lus
owne hand, with course colours and worke, but ingeniously, an
Embleme of the Worke, at which I gave some guesses, and soe about
the walls 1n hus Chamber, I think there was n all 5 panes of hus worke,
all somewhat differing from each other, some very obscure and almost
worne out. They told me that people had been unwilling to dwell 1n
that house, because reputed troublesome, I presume from some tradi-
tionall stortes of this person, who was looked on by lus Neighbours as
no better than a Conjuror. As I was taking Horse to come home from
this pleasant entertainment, I see a pretty ancient man come forth of
the next door I asked him how long he had hived there, finding that
1t was the place of his birth, I enquired of him, if he had ever heard any-
thing of that Mr Charnock He told me that he had heard his Mother
(who died about 12 or 14 years since and was 8o years of age at her
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decease) often speake of him That he kept a fire 1n, divers years, that
hus daughter lived with lum, that once he was gon forth, and by her
neglect (whome he trusted 1t with 1n his absence) the fire went out, and
so all his work was lost.

This undependable daughter was named Bridget, she married
one Thatcher of Stockland 1n 1587

Charnock says that not until 1579 did he succeed 1n preparing
the Stone, after twenty-four years of labour, but 1t 1s difficult to tell
whether he honestly believed that he had achieved what so many
had failed to accomplish At least 1n lus younger days he was more
than a little sceptical about the pretensions of the adepts, as may
be gathered from his ‘Breviary of Naturall Phulosophy’ written
while he was at Calas in 1557. Addressing Holway, he says:

I met with two Philosophers 1n Calais towne
The cause you know why that thither I far’d,
Now there I found a kinsman of Queene Maries guard,
Whom I was glad to see, and hee me againe,

But what Joy was made betwixt us twamne

At our meeting, I leave out for this time;

And to the best Inne wee went to drink wine,
And there for to lodge, and to make good cheare,
For wee had not seene each other in many a yeare
Wee had our chamber appointed anone,

There for to supp most quietly alone

But so 1t chanced ere the cloth were laid

In came our host, and to my kinsman said,

Mr Charnock, pleaseth you to understand,

That here be two yeomen come from Ingland
‘Who would be glad to have your company:

My kinsman said with countenance merrily,

I pray you mune host let them come nuer,

Good fellows fellowshipp 1s greatly my desire

Tt turned out that the two ‘yeomen from England’ were students
of alchemy, and had with them a satchel contamning

. Sulphur and Mercury the tincture to all metall,
With all the 7 salts which to our Science must goe,
‘With oiles and corrosives, which the ignorant doe not know.

198



SOME ENGLISH ALCHEMISTS

Charnock did not reveal that he himself was an adept, but with his
kinsman histened to the yeomen’s talk after they had gone to bed.
They were full of hope, and discussed what they would do with the
alchemical gold when they had made 1t:

They would live as Princes all therr lives after-

And home they would to Winchester Cine

Where they were borne, and do workes of pitty,

And also re-edify the Walls and Castle, they sates,

And make it beaunful as 1n King Arthurs dates

And bning again the old River from Southampton,

That highters and boates may goe and come

With any kinde of merchandise, fewell, or ware,

And of all these charges for gold they had no care

And then a Market crosse 1n that Citte they would up set,
The patterne whereof in Cheapside should be fett [fetched],
Wherein their Images should stand both together,

Well gulded with gold, a memoriall for ever.

The next day Charnock warned them that alchemy would soon
empty their coffer, and that they would not get the elixir from their
sulphur and mercury ~ unless they had also brought the Man in the
Moon 1n their satchel! The yeomen realized that Charnock knew
much more about the Art than they did themselves, and offered to
entertain him and give him a gold Portegue (=£4) if he would
teach them the substance of the matter As he declined, they con-
tinued along therr own lines, spending much money but at length
summoning Charnock to see a fair crystal stone which they sard
they had made and beleved to be the White Eloar But, says
Charnock,

1 promuse you truely 1t was worth right nought,

As 1 proved to therr faces ere that I went,

And then they began themselves to repent,

And said they had spent a hundred mark and more,

Yea I said then, I told you this before,

So cursed they the Science and said 1t was not true,

But what became of them after, I knew not, for I bid them adien
But of anything that I could heare, by word or by letter,
Winchester Citie for therr Philosophy was ne’re the better
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In 1566 he wrote a book entitled ‘A Booke of Philosophse’,
which he dedicated to Queen Elizabeth and of which he delivered
a copy to her chief secretary, William Cecil, first Baron Burghley.
Charnock says that the book was placed 1n the Queen’s library,
he had rather rashly written 1 1t that on pam of losing his head he
would do the thing “that all this realm should not do agayne’, that
1s, make gold by alchemical means. It was perhaps fortunate for him
that the book was laid aside for a time ; Ehizabeth’s cupidity might
otherwise have commanded him to justify lus boast. The book
vanshed later, and one wonders whether 1t came into the hands of
the “Wizard Earl’ (p. 56), who, early in the succeeding reign,
practised alchemy 1n the Tower of London.

Edward Kelly and John Dee

In The Alclz\emzst, Ben Jonson refers to an-alchemist named Kelly,
an egregious scoundrel whose association with the learned astro-
loger and mathematician John Dee fills one of the less reputable
pages of alchemical hustory. Dee, who was of Welsh descent, was
born 1n London on 13 July 1527 and entered St John’s College,
Cambndge, 1n the Michaelmas Term of 1542. He took huis B A in
1545, and 1n the following year was elected to a fellowship at his -
college. However, 1546 saw the foundation of Trinity College by
Henry VIII, and Dee transferred thuther as one of the origmal
fellows. Here he taught Greek, and enlivened his teaching by
producing the comedy of ‘Peace’ by Arnistophanes In one of the
scenes of this play, a man carrymng a basket of provisions 1s trans-
ported to heaven on the back of a huge beetle, and Dee managed
the stage-effects so cunmingly that ‘many vamn reports spread
abroad of the means how that was effected’, the consensus of
opinion was that Dee had mnvoked the aid of magic, and he thus
earned a reputation that many of hss later doings served to confirm
The years 1547 to 1551 he mostly spent abroad n the Low
Countries and Parss, though he returned for a time to England 1
1548 to take huis M A. — the highest degree ever conferred upon
hum, 1n spite of hus usual description as ‘Doctor’

In 1951 Edward VI granted hum an annual pension of a hundred
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crowns, and two years later he became rector of Upton-on-Severn
in Worcestershire. Here he continued his mathematical studies, but
. he declined an offer of a mathematical lectureship at Oxford His
troubles began after the accession of Queen Mary I, for some cor-
respondence he had with Princess Elizabeth’s entourage brought
him under suspicion of having attempted to take the Queen’s life
by magic. He was arrested, his London apartments were searched
and sealed, and he was brought before the Star Chamber. After
trial, he was found not guilty of treason, but his rehgious views
were suspected of being heretical and until 1555 he was confined
in the Bishop of London’s prison He was then released on promise
of good conduct.
On the accession of Elizabeth I 1n 1558 he was taken into the
service of the court, the Queen saymg, ‘Where my brother hath
given hum a crown, I will give him a noble.” He was called upon to
calculate astrologically a suitable day for the coronation, and
Elizabeth was so well satisfied with the result that she promised to
- make lum master of the hospital of St Katharine-by-the-Tower.
The promise was not fulfilled, however, and after waiting some
time 1 vam, Dee set off on travels through Germany and Italy,
and also voyaged to St Helena. Secretary Cecil expressed the view
that Dee’s time abroad had been well spent 1n the pursuit of know-
ledge, and when he returned to England m 1564 he found himself
still 1n Ehzabeth’s favour — though, like many others, he soon
found that royal promuses of reward were not always to be relied
upon. His benefices brought enough mncome for hum to buy a river-
side house at Mortlake, and there he lived for several years 1n study
and 1n amassing an extenstve library of curious books and manu-
scripts  His nterests were tending more and more to the occult,
and he acquired a fine scrying-glass for crystal-gazing, this glass,
a globe of polished smoky quartz, 1s still preserved 1n the Briush

+ Museum, as are various waxen tablets, covered with arcane figures,
used by Dee 1n his magjcal ntes.

News of this crystal reached the Queen, who, accompanied by a
number of courtiers, made a spectal journey to Mortlake to see 1t;
but hearing that Dee’s wife had just been buried she would not go
into the house and the glass was brought out for her inspecuon.
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Shortly afterwards a comet appeared 1n the heavens and Dee was
summoned to Windsor to explam 1ts significance, which took him
three days; and on another occasion his presence was urgently
commanded 1 order to prevent any 1ll befalling the Queen from
a waxen 1mage of her Majesty found, 1n Lincoln’s Inn Fields, with
a pin thrust through 1ts breast. His efforts must have been success-
ful, for the Queen survived the cvent by a quarter of a century.
By 1580 Dee had become fully engrossed 1n magc and alchemy,
and believed himself to be in communication with angels and spirits
He dressed the part, and must have made a striking figure, John
Aubrey says that he was tall and slender, with a very farr, clear, and
sanguine complexion and a long beard as white as milk He wore
a gown like an artist’s, with hanging slecves and a sht. He was a
great peacemaker; 1f any of his friends quarrelled he would never
be content until he had reconciled them He kept a great many sulls
going, and cluldren dreaded him because they thought he was a
wizard
Besides the globe, Dee had a disk for scrying ; this was made of
polished cannel coal Both had to be suitably manipulated, and
spirits would then appear esther 1n the globe or disk or disembodied
in the room Only one person at a time could see the spirits, so Dee
engaged a scryer and himself took pen and paper to write down the
spirit messages The first scryer seems to have been honest enough,
but unfortunately Dee now became acquainted with Kelly Prob-
‘ably Kelly had heard of Dee and thought lum a likely dupe;
another opinion 1s that Kelly was sent as a spy to discover the
nature of Dee’s magical practices
Edward Kelly or Kelley, altas Talbot, was born at Worcester m
1555 and was apprenticed to an apothecary, but he went to Oxford
for a time, leaving the university abruptly without taking a degree.
He next appears in London, where he had gamed a reputation as
a fraudulent lawyer, and then at Lancaster, where about 1580 he
had hus ears cropped 1n the pillory for forging or comning, he had,
moreover, got into trouble by digging up a corpse at Walton-
le-Dale for purposes of necromancy. On 1o March 1582 this
thorough-paced rogue called upon Dee at Mortlake, wearing a
black skull cap to conceal hus lack of ears. Assuming a solemn
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manner, he announced that he was a serious student of the occult
. and had come to Mortlake in the hope that so emiment a practitsoner
as Dr John Dee would favour him with some mnstruction Dee at
first would not admut to the possession of any knowledge of magic,
but Kelly’s suave tongue had its effect and Dee at length produced
hus crystal. Kelly must clearly have thought out his plan of action
well 1n advance, and had learned enough of the jargon to mpress
the gentle and unsuspicious doctor. The crystal was set m place,
prayers were offered, and Kelly assumed the office of scryer.

It 15 perhaps not surprising that great success was achieved. A
spirit appeared, announced its name as Urniel, gave directions for the
mvocation of other spirits, and ordered that an evil spirit named
Lundrumguffa, who was mimical to Dee, should be dismissed
Uriel was particularly emphatic that Dee should engage Kelly as
regular scryer and that the pair should always work together. Dee
had by this time marned agam, but his wife apparently made no
objection to Kelly as a member of the household, and he was
engaged at an annual salary of £50 When he wanted a rise, he
had only to threaten to leave, for Dee placed perfect confidence 1
him and believed all the revelanons he received from the spirits
Alchemical research went on at the same tme as the crystal-
gazing, and no doubt much of Dee’s gold was transmuted 1nto a
lining for Kelly’s pockets.

In July 1583 Dee and Kelly were visited by the Earl of Leicester
and a Bohemian friend of his, a nobleman named Albert Lask1
Laski had fallen on evil umes and hoped to restore his fortunes by
discovering the philosopher’s stone. After some discussion at
dinner — for which Elizabeth had provided the cash — 1t was agreed
that Lask: should stay on at Mortlake and collaborate with Dee and
Kelly; but the experiments proved costly, money was runmng
short, and Lask: therefore suggested that the three of them should
move to his castle near Cracow, where they arrived in February
* 1584. Some months passed mn fruitless research, and the dis-
illustoned Laski then decanted his alchemical friends on to the
Emperor Rudolf II at Prague. One mterview was enough for
Rudolf, so Dee and Kelly obtamed an mtroduction to King

Stephen of Poland, with whom, however, they fared no better
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Stephen attended one of the séances, detected imposture, and re-
turned the pair to Prague. Here the papal nuncio obtained a decree
ordering them to leave the city within six days, and they set off
hurriedly for Erfurt, only to be turned back by the munictpal
authorities when they arnved They were able to stay for a nme
at Hesse-Cassel, and then to their relief were mvited by Count
Rosenberg to hus castle at Tribau m Bohemia, where they resumed
therr study of the occult.

Some time before they left England, Dee and Kelly had
journeyed to Somerset, where, 1n the rumns of Glastonbury Abbey,
Kelly had the exceeding good fortune to unearth a supply of the
philosophers’ stone prepared by no less a person than St Dunstan
himself, and therefore of unquestionable authenticity. By even
greater good fortune, Kelly still had some of this powder when he
and Dee arrved at Tribau, and was thus able to demonstrate a
transmutation before the Count, one small grain converting an
ounce and a quarter of mercury 1nto nearly an ounce of gold Ash-
mole relates that Kelly also transmuted 1nto gold a piece of metal
cut out of 2 warming-pan, and sent both the gold and the warming-
pan to Queen Ehzabeth as ocular proof.

But that was not the hmit of Kelly’s effrontery. In Apnl 1587,
while still at Tribau, he saw 1n the crystal a naked woman who
directed that 1n future the scryer and his master should have their
wives 1n common Even Dee demurred at this, but Kelly empha-
sized the impiety of refusing to obey the command of the spirit, and
in the end Dee agreed He himself has left a record of the trans-
action* ‘On Sunday, the third of May, Anno 1587, I, John Des,,
Edward Kelley, and our two wives [Jane Dee and Joan Kelley],[
covenanted with God, and subscribed the same, for indissoluble
and inviolable unities, charity, and friendship keeping between us
four; and all things between us to be common, as God by sundry
means willed us to do’ The outcome was as might be expected,
butter quarrels broke out and early 1n 1588 Kelly left Tribau for
Prague, where the Emperor Rudolf soon cast him into prison.
He was released after four years, but Rudolf imprisoned him
again about a year later, and he was killed while trying to escape
" Dee returned to England 1n 1589 and was received by the Queen
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at Richmond; she made hum a present of 100 marks and awarded
him a pension of £200 a year. Later he was given the wardenship
of Manchester College, but he was not happy 1n this post and hus
health was begmnning to fail He returned to Mortlake m 1604, and
died there 1n 1608 He was buried m Mortlake church. His son
Arthur (p. 210), also an alchemust, was physician to the Tsar of
Russia and later to Charles I.

Sir Kenelm Dighy

A part-time alchemist who cut a dashing figure m the seventeenth
century was Sir Kenelm Dighy, of whom John Aubrey says-

[He] was held to be the most accomplished cavalier of his time He
was such a goodly handsome person, gigantique and great voice, and
had so graceful elocution and noble addresse, etc, that had he been
drop’t out of the clowdes n any part of the world, he would have made
himselfe respected He was a person of very extraordinary strength I
remember one at Sherborne protested to us, that as he, bemng a mdling
man, being sett 1n a charre, Sir Kenelme tooke up him, chaire and all,
with one arme He was of undaunted courage, yet not apt 1n the least
to give offence’ He was a great traveller, and understood 10 or 12
fanguages He was not only master of a good and graceful judicious
stile, but he also wrote a delicate hand, both fast-hand and Roman He
was well versed 1n all kinds of learning Since the restauration of
Charles I, he lived 1n the last faire house westward 1n the north portice
of Convent garden, where my lord Denzill Hollis lived since He had

a laboratory there. I think he dyed 1n this house.

This preusx chevalier was the elder son of Sir Everard Digby, and
was born 1 1603, three years before his father was executed for
complicity in the Gunpowder Plot. An astrological natxwty‘ scheme,
drawn up by Dighy himself, says that his birth took place, ‘accord-
g to the English account, the 11 of July betweene five and six
of the clocke 1n the morning’. Though the Crown had confiscated
most of his father’s estate, Dighy was left fairly well off, and 1n
1618 entered Worcester College (then Gloucester Hall), Oxford,
where his tutor was Thomas Allen, 2 mathematician and occultist,
He came down 1 1620, however, without taking a degree; he had
fallen 1n love with a very beautiful and accomphshed girl, Venetia
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Stanley, who had been his playmate in infancy, but lus mother did
not approve of the match so recalled him from O~ ford and sent him
abroad He went first to Panss, but an outbreak of plaguc vccurred
not long after lus arrival and he moved 10 Angers. Here, we arc
told, he met Marie de M(dicss, the queen mothet, at a mast ¢d ball.
Alarmed at the immodest suggestions she made to him, hie spread a
report of lis death and fled to Italy, where he spent two years a
Florence He was then invited to Madrid by the English ambassador
there, who was a kinsman, and while i that city he met Prince
Charles (afterwards Charles I) and the Duke of Buclingham.
Charles took a fancy to the young man and admitted Inm to his
household, and Digby voyaged back to England with the prince
in 1623. He was knighted a few days after arnival, and relate, that
James I was so nervous at the sight of the nahed sword that, but
for Buckingham’s quick 1tervenuon, the point would have been
thrust into his eye

Digby then sought Veneta, but unluchily, though the story of
his death had reached her, the letters he wrote e» plaming what had
really happened had gone astray ; in the meantime she had become
the mustress of Sir Edward Sachwille However, vhen Digby
arnved they found that their mutual affection was as strong as ever,
and they were marrned early 1n 1625, the marriage proving a very
happy one

Two years later Digby resolved upon a privateering expedition
in the Mediterranean, to improve the family fortunes. Though the
king’s favourite, Buckingham, was friendly enough to Dighy him-
self, he was at bitter enmuty with Digby’s hinsman the Earl of
Bristol, and Dighy saw that there was little chance of preferment at
home The king shilly-shallied when asked for a royal commussion
for the expedition, so Digby took out letters of marque and set off
from Deal just before Christmas, 1627. His ships were the *Eagle’,
of 400 tons, and the *George and Elizabeth’, of 250 tons. Arnving
mn the nerghbourhood of Gibraltar in the muddle of January, he
took several Flemish and Spanish prizes and then sailed on into the
Mediterranean Here he had to anchor off Algiers for five or six
weeks, owing to 1llness among the crews, but on 30 March he
captured a rich Dutch ship near Majorca. Sull sailing east, he
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arrived at Scanderoon (Alexandretta), on the coast of Syra, on 10
June, and the next day gave battle to the French and Venetian ships
lymg mn the harbour. Here 1s lus own account of what happened:

In the forenoone my boate came back to me, who brought me
certaine news that 1n the roade were 4 French vessels, whereof one was
come 1n but a day before, and had sull one hundred thousand reals of
eight [£20,000] aboard her, that withall there were 2 English shippes,
2 Venice galliegrosses, and 2 of their galliones I stood 1n with the roade
as fast as I could, but before, T sent my sattia boat [p1nnace] with letters
to the Venetian generall and the English captaines, to acquaint them
who I was, contriving 1t so that my letters should be delivered even as
I came within shott. The Venetian generall treated my menll, and sent
me word he would sinke my shippes if I went not out of the roade He
did his best, and shott att my flagge, but after I had endured 8 shott from
him patiently, and saluted him with gonnes, I then fell upon his vessels
with all my might. It continued a cruell fight for about 3 houres It
was most part calme, else I had offended him much more Towards
mght the wind freshed, then I prepared to bord the galliones, and so
meant to stemme the galeazzes, for I could easily gett the wind of them,
having much maimed their oares, and they being so frighted (as 1t
appeared hy their working and the 1ssue) that they lost all therr advan-
tages. Then the generall sent to me beseeching peace, and acknow-
ledging his error 1 a very abject manner, having hossted his yards to
be gone out of the roade 1n case I refused 1t I had taken then all but one
(French), who was runne aground

News of Dighy’s capture of the ‘huge galeazzoes of St Mark’
was recerved with enthusiasm 1n England, whither he return'ed n
February 1628 and met with commendation from the king -
though the government prudently disavowed his piracy The
expedition must have put him 1 funds, for he does not appear to
have had any financial difficulties afterwards, but he suffered a
heavy blow 1n 1633, when to his profound grief his wife died
Aubrey tells us that he then retired to Gresham College, London,
where he diverted himselfe with his chymustry, and the professors’ good
conversation He wore there a long mourning cloake, a high crowned
hatt, his beard unshorne, look’t like a hermute, as signes of sorrow for
his beloved wife, to whose memory he erected a sumptuouse monu-
ment [in Christ Church, Newgate] now quite destroyed by the great
conflagration [1666] He stayed at the colledge two or 3 years
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Digby’s royalist leanings and Roman Catholic sympathies
brought him under the suspicion of the Long Parliament, and he
was summoned to the bar 1n 1640, the Commons afterwards peti-
tioning the king to remove him from the privy council as a Popish
recusant. He went to France, and while he was there a Frenchman,
Mount le Ros, was rash enough to offer an msult to Charles I 1n
his presence. Digby at once challenged le Ros to a duel, and ‘in
foure bouts hee runne his rapier into the French Lords brest till it
came out of his throate again, which so soone as he had done, away
hee fled to the court of France and made all knowne to the hing
thereof, who said the proudest Lord 1n France should not dare to
revile his brother king’. Nevertheless Digby thought 1t wise to
return to England, but on his arrival he was arrested by order
of the House of Commons and confined in an mn called ‘The
Three Tobacco Pipes’, near Chaning Cross, here, according to a
fellow-prisoner, Sir Roger Twysden, his charming conversation
made the prison ‘a place of delight’ He was later transferred to
Winchester House, where he whiled away the time 1n wnting and
in practising chemistry, making artificial gems. It was also while 1n
prison that he recerved from the Earl of Dorset an advance copy of
Sir Thomas Browne’s ‘Religio Medict’, which nterested him so
much that he stayed up all night to read 1t, then writing a review
of 1t from the Roman Catholic point of view. Sir Thomas was not
pleased about 1t and protested, but the review was already 1n print.

Digby was released 1n 1643, through the intervention of Anne
of Austria and on condition that he left immediately for France
and gave an undertaking not to return without the leave of Parlia-
ment This he obtained 1n 1653 and took advantage of 1t to spend
a year or so 1 England from 1654 to 1655, when he went back to
the Continent and remained there till the Restoration 1n 1660 He
died on 11 June 1665 ; his library was still 1n Pans, and the Earl
of Bristol repurchased 1t for 10,000 crowns.

While at Gresham College, Digby had as assistant one Georg
Hartmann, anglicized to George Hartman, who after his master’s
death published ‘A Choice Collection of rare chymical secrets and
experiments 1n philosophy As also rare and unheard-of medicines,
menstruums, and alkahests with the true secret of volaulizing the
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fist salt of rarter. Collected and experimented by the honorable and
truly learned Sir Kenelm Dighby, Kt, Chancellour to Her Majesty
the Queen-Mother. Hitherto Lept secret since his decease, but now
published for the good and benefit of the publick.

. The ‘secrets’ are partly medical and partly alchemical, and are
not of any parncular interest. Digby beheved that by heating silver
amalgam with red precipitate (mercuric owde) for three weeks a
yellow powder could be obtamed which, on fusion with borax,
would yield the onginal silver together with a mass of pure gold
equal in weight to the mercury taken ; and the other recipes are on
the same level of veracity Digby was n fact incapable of telling
the truth about his experiments — though, as Lady Fanshawe re-
marked, he was otherwise “a person of excellent parts and a very
fine-bred gentleman’ In hus diary, John Evelyn says that he visited
Digby 1 Pans 1651 and had much discourse with him on
chemical matters

I showed him a particular way of extracting o1l of sulphur, and he
gave me a certain powder with which he affirmed that he had fixed
mercury before the late king, He advised me to try and digest a little
better, and he gave me water which he said was only rain-water of the

auturmnal equinox, exceedingly rectified, very volatle, 1t had a taste of
strong vitriolic and smelt like aqua-~fortis, He intended 1t for a dissofve-

ment of calx of gold, but the truth 1s, Sir Kenelm was an arrant mounte-
bank.

He had a cure for toothache, which consisted 1n scratching the
gums near the aching tooth with an 1ron nail and then hammering
the blood-covered nail tnto a wooden beam , but hus most sublime
remedy was a ‘ Powder of Sympathy” or weapon-salve, of which he
sud that he had learnt the secret from a Carmehte who had
travelled in the East and whom he met at Florence in 1622

This remarkable powder acted at a distance, 1t was not to be
applied to a wound but to a bandage stamned with blood from thﬁ
wound. Digby says that he fiist employed 1t to cure James Hov:le
(15942-1666), a Welshman and a prolific author, of a cut mn the
hand while they were both 1n Madrid; and adds that James I and
Dr Mayerne were greatly impressed by 1ts efficacy. The powderi
which had a great vogue for a time, was nothing but green vitrio |
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(ferrous sulphate), but Digby claimed that a current of parucles
of the powder and blood somehow found its way to the wound and
performed 1ts cure A recent commentator aptly says that ‘any
success the sympathy cure had was due to the mnate ability of
wounds to heal themselves when kept clean and uninfected; and
wounds left alone had a better chance of healing 1n many cases than
if they had been treated 1n the unsanitary manner of those times’.

Yet 1n spite of his credulity and untruthfulness Digby swas
esteemed highly by such famous scientists of the day as Gilbert,
Harvey (who discovered the circulation of the blood), and Des-
cartes, and was one of the onginal Fellows of the Royal Society.

Besides Georg Hartmann, Digby had another operator to help
him 1n hus experiments at Giesham ; this was a Hungarian whom he
calls Hans Hunneades and who 1s to be identified with Johannes
Banfi Hunyades, an alchemist born at Baia Mare about 1576. He
came to London 1n 1632 or 1633 and was professor at Gresham
College, where his studies were mathematics and alchemy ; but he
was also interested 1n technical chemistry and seems to have worked
on a fairly large scale, probably preparing substances for use in
medicine. When he began to grow old, he felt a desire to return to
lus native country, and told a friend, regretfully, that only his years
would prevent him from acquiring a fortune there by working up
the refuse of the old Roman gold-mines. But he died before he
could get there, as we learn from a letter written by Sir Thomas
Browne to Ashmole concerning Dr Arthur Dee (p 205):

Dr Arthur Dee was a young man when he saw this Projection made
in Bohema but he was soe inflamed therewath, that he fell really upon
that Study, & read not much 1n all his lyfe but Bookes of that subject,
and two yeares before his Death, contracted with one Huniades or
Hans Hungar 1n London, to be his operator. This Hans Hungar having
lived long 1 London, & growing n yeares, resolved to retourne into
Hungary, he went first to Amsterdam, where he was to remame ten
weekes, till Dr Arthur Dee came unto him The Dr to my knowledge,

was sertous 1n his busnies, & had provided all 1n readines to goe, but
suddainely he heard that Hans Hungar was dead

As Dee died m 1651, 1t may be presumed that Hunyades died
in 1650 A portrait shows him holding alchemucal apparatus.

210



~ I0

SCOTTISH ALCHEMISTS

SCOTLAND had a very early connexion with alchemy 1n the
person of Michael Scot, who lived from about 1175 to about 1235
and was one of the court astrologers to the Emperor Fredenck II
of Sicily (1194~1250). Fredenick was a great patron of learning and
himself a scholar; his book on falconry contamns numerous facts
about the anatomy of birds that had not previously been recorded
His interest in animals led him to collect a menagerie, which he took
with him when he made his long journey over the Alps to Aachen
for his coronation in 1215 ; it included not only falcons but owls,
monkeys, lions, panthers, leopards, camels, dromedaries, elephants,
and the first giraffe to be seen in Europe He founded the university
of Naples, and at his court surrounded himself with Chnstian,
Muslim, and Jewish scholars

Into this favourable atmosphere for learning, Michael Scot came
about 1227. Of hs earlier life very hittle 1s definitely known It 1s
possible that he belonged to the Scot family of Balwearte, near
Kirkealdy 1n Fife, though more probably he came from the border
country, where his name is still familiar as Auld Michael the
magician He seems to have studied at Oxford and in Pars, after-
wards gomng on to Bologna and, some say, to Palermo, where for a
short time he was 1n the service of Don Philip, one of Frederick’s
officials We next hear of him at Toledo, where, on the testimony
of Roger Bacon, he gained a knowledge of Arabic He took holy
orders, and Pope Honorius IIT (1216-27) 1n 1224 nonunated him
archbishop of Cashel 1n Ireland — to the annoyance of the canons,
who wanted the office to be given to the bishop of Cork However,
Michael solved the difficulty by declining the archbishopric on the
grounds that he did not understand the Irish language, and was
given a benefice n Italy In 1227, as we have seen, he returned to
the court of Fredenick II, this ume as official astrologer to the
Emperor himself.
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*While m Sicily he made many translations and also wrote his
prnctpal work —a general mtroduction to astrology mn four parts—
together with at least two works on alchemy, the ‘Magstery of the
Art of Alchemy’ and the ‘Lesser Magistery’. In these two books
there 1s evidence that he carried out alchemical experiments, some-
times with Jewssh and Muslim collaborators, evidence supported
by his own statement 1n another place, where he says, ‘I, Michael
Scot, have expertenced this many times.” His alchemy consists of
descriptions of alums, salts, vitriols, spirits, and many recipes for
transmutation He used a wide variety of substances, including
minerals and herbs from Calabria, India, and Alexandria, and such
odd ingredients as the dust of moles, the blood of an owl, and
optum. According to one recipe quoted by Lynn Thorndike, ‘five
toads are shut up 1n a vessel and made to drink the juices of various
herbs with vinegar as the first step 1 the preparation of a marvellous
powder for the purposes of transmutation’

It 15 little wonder that Michael Scot soon acquired great fame as
a wizard or magictan, so much so as to be placed by Dante in the
Inferno
Quell’ altro, che ne’ fianche é cosi poco
Miuchele Scotto fu, che veramente
delle magiche frode seppe 1l groco
That other there, whose ribs fill scanty space,

Was Michael Scot, who truly full well knew
Of magical decerts the illusive grace.

Scot also figures 1n Boccaccio’s Decameron (eighth day, ninth
novel). I quote from Richard Aldington’s translation

You must know then, sweet Master, that not long ago there dwelt
in this city [Florence] a great master of black magic named Michael
Scott (because he came from Scotland), who was greatly honoured by
many gentlemen, of whom few are now alive When he was about to
depart he yielded to their earnest entreaties and left behind two com-
petent disciples, ordering them always to be ready to carry out the
desires of the gentlemen who had entertained him '

These two served the gentlemen aforesaid 1n certan love affairs and
other shght matters Finding that they liked the city and the manner of
Iife 1n 1t, they determined to remain here permanently and formed close
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friendships with certan men, not considering whether they were gentle
or common, poor or rich, but only whether they were men of their own
sort. To please therr fiends they 1nsututed a club of about twenty-five
men who were to meet twice a month 1 some place determined by
them. When they met, cach one declared what he needed, and the two
magcians quichly provided 1t that mght—~

i

even were it a thousand or two thousand gold florms

Scot was said to have foretold that the death of the Emperor
would occur at Florence, and Frederick therefore refused for the
future to enter that town, or even Faenza; but he met his fate at
Firenzuola or ‘ Little Florence’. The magician also flew through the
air on 2 demon horse and sailed the sea 1n a demon ship. When he
was sent as an envoy from Scotland to the king of France, the first
stamp of his jet-black steed 1n Paris rang the bells of Notre-Dame,
the second threw down the palace towers, and, to avert the thud,
the king granted all he ashed Finally Scot predicted the manner of
his own death, which he foresaw would happen by the fall of a
small stone on to his head He took the precaution to wear a
cerebrerium or steel helmet, but at church one day had to remove
it at the elevanon of the Host At that very moment a stone about
two ounces 1 weight fell from the roof of the church and killed
lim. Scotush tradition has 1t that his body was brought back to
Scotland and nterred with his books of magic in Melrose Abbey,
a tradiion adopted by Sir Walter Scott mn.Jus ‘Lay of the Last
Minstrel’.

Alchemy 1 Scotland some three hundred years later has been
described by John Read. James IV (1473~1513) whose marriage to
Margaret, daughter of Henry VII, ulumately led to the succession
of the Stuarts to the Enghsh throne, was an mtelligent prince
interested 1n medicine, surgery, physiology, alchemy, and many
other subjects He made the historic experiment of sending two
babies 10 live with a dumb woman on Inchkeith ssland in the Firth
of Forth in order to discover what language they would speak when
they grew up The chronicler says that he had no first-hand -
formation on the result, but that 1t was reported that the children
spoke good Hebrew. James practised medicine and surgery,
generously paying his patents for allowing hum the opportunity
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to do so; thus one man was pard 14s ‘because the King pulled forth
his tooth’, and another 18s for giving the King leave to bleed him.
. Tt was no doubt James’s imnterest in medicine that led hum to
mnvestigate alchemy, 1n the study of which he was assisted by an
Italian or Frenchman named John Damian. At Damian’s sugges-
tion, the king established and equipped an alchemical laboratory 1
Surling Castle, and the accounts of the Lord High Treasurer of
Scotland show that the venture cost a good deal of money. Though
not inclined to be parsimonious, James quickly found that Damian
and lis alchemical experiments were a financial hability to be
reckoned with, so, as Read puts 1t, he ‘transmuted his alchemist
mto an abbot, 1n order to endow him with an emolument and
provide him with the necessary leisure for his alchemical projects’.
However, Damian seems to have found lus salary inadequate, for
he borrowed money from the king from time to time, and also
recerved £210 for his expenses 1n connexion with a visit to the
Continent on alchemical business What may be even more signi-
ficant were the very large amount of whisky the alchemist found 1t
necessary to employ 1n his search for the philosophers’ stone, and
the occasional puncheon of wine for making the quintessence

From the Treasurer’s accounts for the years 1501 and 1508,
Read has extracted the following figures, which show the cost of
materials and apparatus used 1n Damian’s researches.

L s d

Alchemist’s attire

damask gown 1§ 16 o

velvet short hose 4 o o

scarlet hose 110 o
Alembic, silver 619 o
Alum 7 per1b
Aqua vitae

small 6 o per quart

ordmnary 8 o per quatt

thrice-drawn 12 o per quart
Bellows, small 1 o0
Cauldrons, 18-gallon I I o
Cinnabar 16 operlb
Flasks, large 4 oand 6s 8d
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L s d
Flasks, small 2 o
Glass, cakes of 5 o
Gold G 10 ©O per oz
. Litharge 5 operlb
Mortar, metal, 53 Ib 3 9 o0
Mortar, brass, with pestle I 1 0
Orpiment 6 operlb,
Pitchers, earthenware I3
Pot, large earthenware I o
Qucksilver 4 operlb
Sal ammomac 1 15 operlb
Saltpetre 3 per oz
. Silver 14 © per oz
Sugar 1 Gperlb
- Sulphur 8 o per stone
Tin 1 2perlb
Verdlgns 6 operlb
Vinegar 4 o per gallon
White lead 2 operlb

These figures are 1n contemporary Scots money and would have
to be multiplied, by perhaps six, to give their modern equivalents.

Expenses for fuel and labour were also mvolved, for the furnaces
were kept alight day and night on charcoal, wood, peat, and coal.
The furnaceman recerved one shilling a day.

Though we do not read that Damian was ever successful 1n hus
Operations, he remained on good terms with the king, and the two
often used to dice and play cards together Perhaps James liked the
spirit of a man who could not only undertake laboratory exper:-
ments but embark upon an attempt at flymg One day Damuian had
a pair of wings made with feathers, strapped them upon himself,
and ‘took off from the lofty battlements of Stirhng Castle for a
fught to Pans’. His optimism was unjustified, for he fell to the
ground and broke a leg, but he afterwards explained that some of
the feathers used m the wings were those of barndoor fowls little
accustomed to flight Had eagle feathers been used exclustvely he
would no doubt have touched down at Le Bourget.

James IV was killed at Flodden n 1513, but the alchemical
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tradition was carried on by an adventurous Scot named Alexander
Seton, whose story 1s related below (p. 218) i connexion with
that of Michael Sendivogius (p. 226).

In an account of his researches nto Scottish alchemy, Read has
also published some curious facts about the interest taken in
alchemy by John Napier of Merchiston (1550~1617), the mnventor
of logarithms. No doubt this interest arose from the fact that John’s
father, Sir Arclubald Napter, had been master of the mint of James
V1, but, however that may be, John himself conferred at Edinburgh
with a German adept named Dantel Muller in 1607-8 Napier wrote
an account of the conversations, from which 1t appears that he had
already been a student of alchemy for some time, though he was not
convinced that alchemical claims could be justified. Of the first

interview he wrote:

Upon Saterday the .7. of Nouember .1607 years, I Jhon Napeir Fier
of Markeston, came to confer with Mr Daniel Muller, Doctor of
Medecine, and student in Alchymie aneint our phylosophicall matters,
not knowinge that he was sicke, and finding that he was diseased of the
goute .Iremoued my compagnie, and sate done before his beddside,
then he burst foorth in thuse wordes Sr you ar occupied i alchymie,
I haue been this manie years ane verie earnest student therinto, and
haue attained to the knowledge therof I haue pressed to haue diuerted
you from your wronge opinione, so farr as I durst be plaine, but now
Sir I will be plane, knowinge that you ar a man who fears God and
will be secret, and that you will be good to my wyfe and bearins 1n
case thus diseases shall take me away.

Muller went on to relate that he had sent a friend, not yet re-
turned, to Istria to bring a supply of Istrian cinnabar, because on
one occaston when he broke a small piece of such ore

the crude Mercurie flowed foorth without fyre, with this I perfited the
phylosophicall worke as you may doe with the lyke, for this mercury
beinge taken with fine silver which neuer did finde fyre and enclosed
in ane matrix will become blacke within the space of 40 dayes, and
therafter will become white . . then you must joyne 1t with his ferment,
to wite with fyne gould that neuer did finde the fyre . . . and mstantly
that what stoofe of mercury and luna will deuore up the gould, and at
this conunctione or fermentatione endeth the first worke called opus
Lunae, and begimneth immediately the second called opus Sofis In this
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opere Solis your worke becomes blacker than 1n opere Lunae, and then
white, and at last reede Both this workes ar performed i ane year ..,
Now when I hard this thinges and had sayd unto him, My Lord, that
matter is maruailous, 1f you be sure of the treuthe thereof by practice.
He answered with earnestness, mn treuthe I have practised 1t to the ende
and made prosectione, and found 1t true Agame when I demanded him
how it fortuned that he did not muluplie hus stuffe and keeped the
same, he answeared, I laked [lacked] crud mercury without which 1t
can not be multiphed againe.

Thus story has a famihar ring, so that 1t comes as a surprise that
the trusty friend, whom we should expect never to have been heard
of agan, returned to England 1n the spring of 1608, bringing a
great store of the Istrtan cinnabar. Muller hastened to acquamt
Napier with the joyful news, and when the friend arrived m Edin-
burgh a few days later presented lum with a little of the ore, ‘also
ane uerie smal parte of Luna minerall vnfyned, but I purchased
mor bothe of Scotes and German Luna As for Sol munerall we
have enough i Scotland * There, unfortunately, the story comes to
an abrupt end. Napier notes that he hopes to get time and oppor-
tumty to undertake the work, with the blessing of God, and to per-
form the same to His gloryand to the comfortof His servants — but
the rest is silence.

Read has, however, unearthed an alchemucal letter written by
the same Daniel Muller to the Earl of Argyll, in the form of a copy
made by Patrick Ruthven (1584~1652), whose alchemical common-
place book 1s still preserved in the hibrary of the umversity of
Edinburgh. The first part of the letter gives directions for making
a certain white powder, and Muller then says.

"If you pleas heer to breake of your worke, then may you by verteu
of this whitnes make daily new Moones [supplies of silver] at your
pleasure, but better 1t wer to byde a letle longer, and then you shall see
“this whitnes turne 1nto read and so by letle and letle, 1t will wear to a
deep sanguine reed, 1n such grame as you cannot imagine a deeper, agd
this 15 called crocus solss, wherwith you may dye eure Imperfect bo 'y
mnto the Naturall colour of the Sonne and then 1s your wisshed worke
at ane ende, and now thou mayest giue Vulcan leaue to sport lum forha
tyme, till thy farder occasions If ye will trye whither thou hast wrought
wysly, take one parte of thy reed powder and first proect it upon 10
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partes of thy reserued Sonn rates, and 1t will all become Meadsone
[medicine] of Metals, and then proiect one parte of that vpon .10.
partes of Mercurie, and tho shalt see thy Meadson will turnee this letle
starr mnto a bright and shininge Sonne

The ‘Meadson’ could also be relied upon to heal all manner of
diseases, restore the sick to health, preserve the whole from sick-
ness, and continue them both 1n an assured state of health until the
hour appointed by God to call them hence. Perhaps 1t 1s unkind
to recall that the Herr Doktor was a martyr to gout, but the
alchemists were never noted for consistency. Of 1magination they
had plenty, of logic very little — as may be illustrated by their search
for the alkahest This name was introduced by Paracelsus for
a spirit “which acts very efficiently upon the liver’, but a later
alchemist, Van Helmont (1577-1644) described 1t as a universal
solvent dissolving all bodies ‘as warm water dissolves 1ce’ It 1s
hardly credible that the alchemsists continued to search for this
marvellous substance even after Kunckel (d. about 1702) had
pointed out that 1f the alkahest dissolved all bodies, 1t would dis-
solve the vessel into which 1t was put.

The great dissolvent of nature has been discussed often [he says]
Some say 1ts name means a/kalt est, 1t 1s alkali, others say 1t 1s dertved
from the German A/-Gest, universal spinit, or from A/ ist, 1t 1s all
But I believe that such a dissolvent does not exist, and I call 1t by 1ts
true name Alles Lugen 1st, all that 15 a lie )

Alexander Seton and Michael Sendivoguus

Not long after Edward Kelly met hus end, there rapidly crosses the
alchemucal scene an actor 1n the drama who, 1n his brief appearance,
attracted most of the limelight by his spectacular adventures. He
was a Scot named Alexander Seton, and may have come of a noble
Scottish family. The ctrcumstances of the two or three years of his
life of which we have knowledge make him one of the most roman-
tic characters of alchemy, 1 which there was never any lack of
romance. The story starts appropriately enough on a stormy coast
near Edinburgh, where 1 1601 a Dutch ship was wrecked off the
village of Seton The pilot, Jacob Haussen, and the crew were
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. rescued by the villagers, headed by Alexander Seton, of Seton
House Seton put Haussen up for a few days and showed him every
kindness, finally arranging for his return to Holland and expressing
the hope that they, would meet again, a hope warmly reciprocated
by the Dutchman

In the following year, 1602, Alexander Seton made preparations
for a continental tour and set off for Holland 1n the early spring,
making first for the hittle town of Enkhuizen, twenty-eight miles
from Amsterdam, where his Dutch friend was then living Haussen
recerved hum with pleasure, and persuaded him to stay for several
weeks, during which tume the friendship became very cordial So
much so, that when at length Seton decided that he must continue
his tour, he would not leave without presenting Haussen with a
souvenir. This took the form of a piece of gold, which Seton
prepared from a piece of lead of the same weight before the Dutch-
man’s astonished eyes

Such an excting event could not be kept secret Haussen told a
local doctor, one Van der Linden, about the transmutation he had
witnessed, and even gave him a small portion of the alchemical
gold, which was inherited by the doctor’s grandson, a historian of
medicine, who relates tlus first part of the story. From Enkhuizen,
Seton went to Amsterdam and Rotterdam, performing transmuta-~
tions i each of those cities, then he took ship for Italy. His move-
ments 1n Italy cannot now be traced, but late m the same year he
travelled through Switzerland to Germany, in the company of
Professor Wolfgang Dienheim of Fribourg Dienhemm describes
his companion as a singularly witty man, not very tall and rather
plump, possessed of a sanguine temperament, a high colour, and a
brown beard cut in the French fashion He brought with him only
one servant, William Hamilton, who could be recognized any-
where by his red hair and beard At Zunch, Dienheim and Seton
hired a boat to take them to Basel, occupying the voyage by discuss-~
g the claims of the alchemists, m which Dienherm had no beltef
whatever. Seton promused to reply to the professor’s arguments not
by further arguments but by an ocular demonstration of transmuta-
tion assoon as an opportunity occurred, saying that he hoped some-
one else would attend — someone whom he expected and who, like
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Dienherm, was a sceptic This other person turned out to be Jacob
Zwinger, member of a Swiss family noted for learning, 2nd in his
company they went to the house of a gold-miner, carrying a few
plates of lead, a crucible borrowed from a jeweller, and some
ordinary sulphur which they bought on the way.

Seton ordered a fire to be lIit, the lead to be placed in the crucible
together wath the sulphur, and the crucible to be covered with xts
lid. The lid was raised from time to tme so that the mass withun
could be stirred. Seton himself touched none of the materials or
apparatus, but chatted with the others while the heaung was in
progress. At the end of fifteen minutes he said, ‘ Throw this scrap
of paper into the melted lead, well in the middle, and do not let
any of 1t fall into the fire * In the paper was a fairly heavy powder
of a lemon-yellow colour, but so little of 1t that it could scarcely
be distinguished Dienheim says that though he and Zwinger were
as incredulous as doubting Thomas they did what they were told
After further heating for a quarter of an hour, Scton ordered the
muner to quench the crucible with water, which when he had done
there was left a mass of gold equal 1n weight to the original lead.
The jeweller attested 1ts punity, which excelled that of Hungarian
and Arabian gold, and Seton said mockingly, ‘Now w here are you
with your pedantries? You can see the truth by the fact, which
is more cogent than anything else, even your sophistries.” He
then cut off bits of the gold and gave them to Dienhesm and
Zwnnger.

Zwinger confirmed Dienheim’s story in every detail, in a letter
he wrote 1 1606 to Emanuel Koemg, professor at Basel, who
printed 1t 1n lus Ephemerides. Thus letter also informs us that Seton
made a second transmutation before leaving the town, this time
for the goldsmith Bletz

From Switzerland Setonwent to Strasbourg, where 1t 1s probable
that he was the anonymous alchemist who unintentionally brought
grave musfortune to a blameless goldsmith named Gustenhover. In
the summer of 1603, a stranger arrived at Gustenhover’s house,
gave his name as Hirschborgen, and asked permussion to carry out
some work there. The goldsmith agreed, and when the stranger
left some time later he made hus host a present of a red powder and
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showed him how to use 1t to make gold. Vanity proved Gusten-
hover’s undoing. He could not resist the temptation to boast of
his good fortune and to demonstrate transmutation before several
of his friends and neighbours, with the result that throughout
Strasbourg a rumour ran, ‘Gustenhover has discovered the secret
of the alchemusts | He has made gold!” The city council decided to
investigate the matter and appointed three of 1ts members to visit
the goldsmuth and make inquirtes Gustenhover was not in the
least perturbed , he not only made transmutations under their eyes
but 1nvited them to carry out the experiment themselves, which
they did, one after the other, with equal success

By this ime the news had reached the Emperor Rudolf II at
Prague — the Emperor whose 1nterest 1 alchemy had earned him
the sobriquet of ‘the German Hermes’ —and Gustenhover was
peremptorily summoned to the court. By this time his supply of
the powder was exhausted, but his protestations that 1t had heen
given hum by an unknown stranger and that he himself was ignorant
of the method of preparing 1t were swept away by the avaricious
monarch, who demanded that he should make gold at once
Gustenhover took the only course open to hum, and fled, but he
was pursued and captured, and spent the rest of his unhappy hife
immured 1n the White Tower of Rudolf’s fortress.

Meanwhile Seton had moved on to Frankfurt-am-Main, where
he lodged under an assumed name with a merchant called Koch, n
the suburb of Offenbach In a letter to a friend, Koch says that

. before leaving Offenbach, Seton expressed a wish to teach hum the

art of alchemy. The usual apparatus and matertals were prepared,
but Seton would take no hand 1n the matter himself, Koch was to
do everything. An ounce of mercury was placed 1n crucible, and
Koch added to 1t about three grains of a greyish-red powder given
him by Seton. The crucible was then filled with potash to about
half 1ts depth and gently heated More charcoal was placed 1n the
furnace and the crucible was subjected to great heat for about half
an hour. When 1t had become red-hot, Seton told Koch to add a
small pellet of yellow wax, after which the crucible was quenched
and broken The residue proved to be a mass of gold weighing six
ounces three grams Koch had the gold assayed 1n his presence, and
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cupellation showed that 1t was of over twenty-three carats, the
remainder being silver

As usual, Seton seems to have disappeared immedsately after the
experiment, and 1t has been suggested that he regarded himself as
a kind of mussionary, dedicated to the task of converting those
sceptical of alchemy to a state of belief by carrying out transmuta-
tions 1n thetr presence, or, better stll, by getting the unbelievers to
perform the work themselves under his instructions In any case,
his habit of passing on from city to city, never staying long 1n one
place, attracted enough attention for him to be styled the Cosmo-
polite, under which name he became generally known.

From Frankfurt, Seton went to Cologne, where he commanded
his servant Hamulton to try to get into touch with local alchemusts.
The adepts did not seek publicity, however, and the search was not
at once successful Then the resourceful Hamilton thought that
distllers, who were 1n a sense practical chemists, might provide the
desired information, and from one of them he got the name of an
amateur alchemist named Anton Bordemann Seton at once called
on Bordemann, and arranged to lodge at his house But Cologne
was overrun with alchemical dabblers or ‘puffers’, who had made
themselves a laughing-stock and were now keeping very quet, and
this state of affairs led Seton to be less prudent than usual On 3
August 1603 he went mto an apothecary’s shop to buy some lapis
lazuls, but the specimens 1n stock were not of good quality and the
assistant advised him to call the next day, when a fresh supply was
expected There were several other customers 1n the shop, two of
whom guessed that Seton wanted the lapts lazuli for alchemical
purposes and told him that the citizens of Cologne had seen too
many failures to retamn any faith in alchemy. Seton rose to the bat,
and hotly maintained that there did exist adepts competent to prove
that, disbelieve as they may, the worthy citizens were wrong. At
this there was a burst of laughter, and Seton strode from the shop
furtous with anger. )

He was still fuming when he arrved at Bordemann’s house, and
made his up mind that those who had laughed at him should be
made to hold ther tongues The following morning he returned to
the apothecary’s shop, purchased some of the better preces of lapss
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lazuli that had now arrived, and then asked for some ‘glass of
anumony’ (antimony oxide). Expressing doubt about the quahty
of the sample shown him, he said he would like to test 1t, so the
apothecary told lus son to conduct Seton to the woikshop of the
goldsmith Johann Lohndorf near the church of St Laurence.
Lohndorf placed the glass of antimony 1n a red-hot crucible, and
the meantime Seton had drawn from lus pocket a piece of paper
contamning a powder; this powder he separated into two portions
with the up of a knife, and gave one portion to the goldsmith with
mtructions to throw 1t on to the melted glass of animony Aftera
few moments the crucible was withdrawn from the fire, and 1n the
bottom of 1t was found a button of gold. The incident was wit-
nessed not only by the goldsmith who had carried out the work,
but by the apothecary’s son, two craftsmen working 1n the room,
and a neighbour.

Herr Lohndorf was taken aback, but declared that he was not
convinced He suggested that the expertment should be repeated
with the substitution of lead for the glass of antimony, at the same
time furtively shpping into the crucible a morsel of zinc, which has
the power of rendering gold brittle Having, as he thought, thus
rumned the experiment beforehand, Lohndorf sat back to watch
the adept’s discomfiture. His malice was, however, frustrated,

 for the button of gold was agan perfectly pure, ductile, and

malleable

No one 1n the aty of Cologne was more delighted at the result
than Seton’s host Bordemann. He had had his share of the raillery
and nidicule atmed at the local alchemssts, and, even though he had
not been successful limself, he now had the honour of lodging the
man who had sent the barbed witticisms winging 1n the opposite
direction The art had been rehabilitated, and he with 1t. It was no
doubt at his nstigation that Seton determined to try to convert a
more doughty adversary of alchemy, one Messter Georg Meister
Georg was a surgeon and a learned man whose opinions and judge-
ments were much respected, but his mcredulity where alchemy was
concerned amounted to prejudice. Seton therefore realized that 1t
would be hopeless to secure an interview with Georg 1f he admutted
his real 1ntention, so mvited the surgeon to meet him to discuss
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medicine and anatomy. Georg accepted the invitation, and, when
they met, various medical topics engaged their conversation until
Seton remarked that he knew how to cut away proud flesh, even
down to the bone, without disturbing the nerves. The surgeon’s
professtonal interest was at once awakened, and he told Seton that
he would very much like to see such an operation. This was Seton’s
chance, for which he had contrived, and he replied that nothing
could be simpler. He sent Georg’s assistant to procure some lead,
some sulphur, and a crucible, but as bellows and a furnace were also
necessary and were not available in the house where they were
meeting, Seton proposed that they should go to the workshop of a
neighbouring goldsmith While waiting there for Georg’s assistant,
Seton got mnto conversatton with men working i the room and
asked them if they would like to learn how to convert 1ron into
stebl. They said they would be pleased 1f he would show them, so
some old broken pliers were found and heated 1n a crucible By this
time the assistant had arrtved with the other crucible, into which he
had already put the lead and the sulphur; this crucible also was
placed on the fire The bellows were set going, and at the proper
moment Scton produced his screw of paper containing a red
powder, half of which he put 1nto each crucible, at the same time
ordering that charcoal should be placed above the crucibles and the
heat of the fire increased After a few moments, the lids of the
crucibles were lifted, when the surgeon’s assistant exclaimed with
astonushment that Ins crucible contained gold. A similar cry of
amazement came from the workmen, who found that instead of
turning to steel their pliers had become gold

The goldsmith’s wife was called. She was an expert on the
prectous metals and their alloys, and had no doubt about the quality
of this alchemical gold ; in fact she offered to buy 1t for eight thalers
after she had submutted it to a vartety of tests. But the news had
already leaked out and a crowd was gathering, so Seton and Georg
slipped away

Once they had got clear, Messter Georg said, “So that was what-
you wanted to show me?’ “Certainly,” replied Seton ‘I learned
from my host that you were a declared enemy of alchemy, and I
wanted to convince you by unanswerable proof. I have done the
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same at Rotterdam, Amsterdam, Frankfurt, Strasbourg, and Basel ’
‘But, my dear Sir,’ said Georg, ‘you are surely very imprudent to
act so openly. Should your operations come to princely know-
ledge, your freedom will be 1n peril, and you will be held prisoner
until you reveal your secret ’ ‘I am well aware of that,” admutted
Seton, *but Cologne 1s a free city. In any case, 1f a ruler were to
setze my person, I would die a thousand deaths rather than reveal
the secret to him’

From a convinced sceptic, Mester Georg had now become a
convinced believer. He was told by his friends that he had merely
been the dupe of a clever charlatan, but all he would say was,  What
I have seen, I have seen’ Others less charitable accused him of
having been bribed by the alchemust to bear false tesimony. To
this charge he did not deign to reply, and indeed the known probity
of his Iife was sufficient refutation

This striking conversion made, the Cosmopolite travelled to
Hamburg, where he made a number of transmutations, and then
on to Munich. If he left this city, too, secretly and swiftly, 1t was
this time for a different reason; he had fallen in love with the
beaunful daughter of a Mumich worthy and eloped with her to
Krossen towards the end of 1603 At that time, Krossen was the
seat of the court of Christian II, Elector of Saxony, and hearing
that Seton had arrived in the town, Christian sent for him But
Seton was on his honeymoon and made excuses, sending Willlam
Hamilton, equipped with some of the powder, as lus deputy
Hamilton made a projection before the assembled court, with
entirely satsfactory results, the gold withstood all tests Perhaps
Hamulton was frightened by his own success and foresaw what was
likely to come from so cruel and avaricious a prince as Christtan ; or
perhaps he felt that, now Seton was married, 1t would be a good
moment to leave his service, but for whatever reason the two
parted company. Hamilton returned to Scotland and 15 never
heard of agam.

If Hamilton had forebodings, they were well founded. Christian
again invited Seton to the court and this ttme there could be no

refusal. At first, the Elector appeared to be friendly, but 1t soon
became clear that he would not be satisfied with demonstrations of
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transmutation . he demanded the secret of the powder. The Cosmo-
polite was stcadfast 1n his refusal to part with 1t; so when sweet
reasonableness failed, Chnistian had recourse to stcrner measures
Seton was put on the rack, scourged, pierced with pomnted 1rons.
and burnt with molten lead, but all 1n vain. He would reveal
nothing Christian would doubtless have conunued the torture still
further, but Seton was now at death’s door, and were he to die the
last chance of wresting the secret from him would be lost He was
therefore put in solitary confinement i a gloomy dungeon con-
stantly guarded by relays of soldiers

Tt 15 at this point 1n the story that a new character comes on the
scene, namely Michael Sendivogius or Sensophay, a gentleman of
Moravia. A student of the Hermetic science, he was concerned at
the news of Seton’s imprisonment, and having influential friends at
Christian’s court was given permission to vistt the prisoncer; thus
he did on several occasions but always under the watchful ey es of
the guards They talked on alchemy, but Seton would say little.
After some time, when the soldiers had grown accustomed to
Sendivogus’s visits, he and Seton were left to themselves, and
Sendivogius immediately communicated to Seton a plan he had
devised for the latter’s escape It seemed feasible, and Seton agrced
that 1t should be tried Sendivogius thereupon hurried to Cracow
to raise funds by selling a house he possessed in that aty, and
quickly returned with a large sum of money. Agamn using his
influence at court, he was given leave to live 1n the prison in which
Seton was held, and set to work to gain the confidence of the
soldiers Judiciously bestowed tips had their effect, and on the day
chosen for the attempt at escape he regaled the guards so lavishly
that by the time might fell they were all dead drunk. Seton’s
tortures had rendered him too weak to walk, so Sendivogius picked
him up and cauttously made his way out of the tower with his
feeble burden They were not challenged, but speed was vaital, so
after a hurried call at Seton’s house to secure the remans of the
precious powder, they entered a waiting post-chase that Seton’s
wife had procured, and the trio drove off at full gallop to security
across the Polish frontier

They did not stop until they reached Cracow, where Sendivoguus
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nvited the Cosmopolite to redeem a promise made 1n the prison
Seton had said that if the rescue were successful, he would give his
rescuer enough to provide for himself and his family for the whole
of therr lives Sendivogius took this to mean that Seton would
reveal the method of making the powder, but Seton refused to go
so far, the promise had referred only to a gift of sufficient of the
powder to fulfil the literal sense of the promise With this, Sendi-
vogius had to be content, and when Seton was approaching his end,
only a short time after his rescue, he kept his word by handing
over the whole remamning stock of the powder that had wrought
not only transmutations but his own destruction.

- The death of Seton occurred either late 1n December 1603 or on
New Year’s Day 1604, so that the events narrated were crowded
1nto little more than two years. It 1s difficult to know what to make
of those events. Rejecting as we must the hypothesis that Seton
effected genumne transmutations, there would seem no alternative
but that he was an extremely adroit and plausible 1mpostor who
chose this singular but very successful method of winning popular
admuration. That, at least, 1s the opinion of Figuier, the nineteenth-
century French historian of alchemy, who adds that lustory pro-
vides other examples of men ready to sacrifice their wealth, therr
talents, and even their lives 1n propagating errors, merely to obtain
celebrity.

Seton’s rescuer, Michael Sendivogius, was born in Moravia 1n
1566, but the fact that, as we have seen, he possessed a house 1n
Cracow has sometimes caused him to be described as a Pole” This
house he mnhernted from one Jacob Sandimir, whose natural son he
1s said to have been As a youth he showed considerable industry

~and quickly became an expert on mimng and the manufacture of
¢ pigments, but he does not appear to have claimed any personal

. alchemucal skall before his acquantance with Seton This was in the
thirty-seventh year of his age, and for some time previously he had
beenliving in styleat Dresden. Itseems likely that luslavishexpend-
ture there was too great for his resources, and that his mnterest in
Setonwas based on the hope that, by rescuing the captive, he might
succeed 1n winning from him the secret that Christian had failed to
extract. The money he recetved from the sale of the Cracow house
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had now been spent, and Sendivogius was beginning to feel very
anxious about the future. In the renewed hope of gaining the secret
of the powder, he married Seton’s widow, but he found that she
knew no more than he; she did, however, give him an alchemical
manuscript that Seton had written On reading this work, Sendi-
voguus thought hé had found a means, not of preparing the powder
outnight, but of multiplying the stock he already possessed; un~
fortunately for him the attempt was not successful and he wasted
much of the powder 1n the experiment.

He nevertheless would not abandon his ostentatious mode of life
and performed several transmutations mn public to establish his
reputation as an adept. When travelling, he carried the powderin a
small golden box, always being careful to hand the box personally
to his major-domo, who wore 1t under his clothes from a gold chain
round his neck In pomnt of fact, this was mere display, the bulk of
the powder being hidden 1n a secret recess in the running-board
of his carriage

By thus time, the story of Sendivogius’s alchemucal successes had
become widely known, and he was invated to court by the ever
optimustic Rudolf I On arrival he took the precaution of saying
at once that he had no knowledge of the method of preparation of
the powder, and for once the Emperor was satisfied with such a
disclaimer. Sendivogius demonstrated the method of working with
some of the powder he had obtammed from Seton, and then
suggested that Rudolf should perform the experiment himself.
It was fully successful, and Sendivogius was given the title of
counsellor to his Majesty.

With commendable restraint, Sendivogius sought no greater
favours at Prague, but set off for Poland 1n response to an invitation
from King Sigismond  On lus passage through Moravia, however,
he was ambushed by a local magnate and imprisoned, being told
that the price of lus release was the secret of the philosophers’ stone
Having not the least desire to suffer the same fate as Seton, he
resolved to escape, and from some source or other managed to
procure a file with which he filed through the bars of his cell ; but
the height was too considerable for him to jump to the ground, so
he tore hus clothes into strips and made a rope by which he lowered
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himself sufficiently to drop the remamder of the way i safety
Running through the countryside, he at last found a good Samari-
tan who gave hum shelter, and he then lost no time 1n sending a
message to the Emperor denouncing the villamm who had waylaid
hum. The Emperor was mdignant that one of his counsellors should
have been so maltreated, and the offender was made to pay Send:-
vogus alarge sum in damages, and also to give hum a country estate
After this disturbing occurrence, from which as a matter of fact
Sendivogius dertved very timely assistance in his affairs, he con-
tmued his journey to Poland and arrived safely at Warsaw. Here
he made a number of transmutations before Sigismond, but his
supply of powder was now getung very low and he welcomed an
invitation to the court of Duke Frederick of Wurttemberg
Frederick received him with great friendliness, and was so aston-
1shed by two transmutations that he created Sendivogius Count of
Nedlingen Appropriating the name Cosmopolite from Seton, the
new count returned to his extravagant way of life, and lus reputa-
tion as a successful alchemist grew greater every day. Everything
seemed set fair, but, unknown to himself, Sendivogius had made a
bitter enemy This was a barber-turned-alchemist named Mullen-
fels, who, not being without ingenuty, had been engaged by
Frederick as court representative of the art He now found himself
completely outshone by the new arrival, and plotted to overthrow
the usurper and at the same time to relieve him of the powder
Repressing all signs of jealousy, he missed no opportunity of
expressing his admiration of the virtuosity shown by Sendivogius,
and by fulsome praise, readily lapped up by vanity, he was not long
i winning the confidence of the rival whom he hated When he
judged the ground well prepared, Mullenfels took Sendivogms
" aside, and 1n grave and confidential manner told him that Frederick
was about to force him to reveal hus secret, moved by avarice, the
tyrant would reframn from no severity, no torture, until he had won
the precious mnformation that he coveted Sendivogius was highly
alarmed he knew only too well the kind of treatment with which
Mullenfels said he was threatened After a moment’s thought he
decided to make for the frontier immediately, a decision warmly
approved by Mullenfels, who gave him directions on the best
229
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route to follow. Hardly had he departed, in the small hours of the
morning, when Mullenfels gave chase, accompanied by a dozen
armed men on horseback. They soon overtook the fugitive,
ordered hum to stop, and robbed him of the powder and of a
dramond necklace and other valuables, after which they allowed
him to proceed. He was apparently too frightened to return to
Frederick to complain, and went mto uding for over a year; but
Mullenfels ganed little from his treachery News of the attack
spread, and 1t was generally believed that the whole affair had been
staged by the Duke of Wurttemberg humself Nothing happened,
however, until at length Sendivogius thought it safe to appear
once more, he then went to Rudolf and demanded justice,
explaimng the plot that had been put into action agamst him.

Rudolf acted with wvigour, and sent an express envoy to
Frederick demanding that Mullenfels, whom Frederick had now
restored to his former eminence, should be commaitted to him for
punishment Frederick felt or ssmulated great anger at the implied
charge against himself, returned to Rudolf the valuables stolen
from Sendivogius — except the powder, which he said he knew
nothing about —and told the Emperor that he would deal with
Mullenfels. He had a double grievance . Mullenfels had lost Send-
vogus for him, and had also embroiled him with the Emperor. The
alchemst therefore had short shrift and was hanged as soon as a
gallows could be erected

Thus series of events happened m 1607, and nothing further 1s
heard of Sendivogius until 1625, when he reappeared n Warsaw.
Mullenfels’s theft of practically all his powder had put an end to his
successful alchemical career, and he was now reduced to the tricks
of the vulgar charlatan, selling marvellous nostrums, counterfeiting
siiver, and borrowing money from the credulous on the strength of
false promises to make the philosophers’ stone A pinable figure,
he Iingered on till 1646, when he died at Cracow aged eighty

The fact that Sendivogtus adopted Seton’s nickname of Cosmo-
polite has caused some confusion of the two, a confuston mcreased
by the further circumstance that Sendivogius published the manu-
script work given lim by Seton’s widow under the pseudonym
Duye leschr genus amo, which cryptographers soon percerved to be
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an anagram of Michael Sendivogius A little later he also published
a ‘Treatise on Sulphur’, of which he 1s believed to have been the
true author, under another anagrammatic pseudonym, namely
Angelus doce mihi jus. After the latter book had been published,
Sendiyogius noticed that there were rather glaring discrepancies
between 1t and the former one, he therefore altered the text of the
‘Treatse on Sulphur’ for a second edition, to bring the two works
into line

The part played by Rudolf I in the careers of Seton and Send-
voguus, no less than in the lives of other alchemists of the time
(pp- 203, 232), may make us curious to know something of this
gullible monarch, who was born 1n 1552 and was Holy Roman
Emperor from 1576 until his death 1n 1612 We are told that he was
of a mild and reserved disposttion, not fond of bodily exercise but
showing a genuine interest in all branches of art and science, and
a keen collector of pictures, statuary, jewellery, and curtosities of
all kinds

But he was no mere collector, there was hardly an art or a science
of which some distinguished representative was not to be found at his
Court, he was a great reader of Latin verse, and a friend of historical
composition, and he entered with special interest into mathematical,
physical, and medical studies Chemustry and astronomy —with thewr
then 1inseparable perversions, alchemy and astrology — irresistibly
attracted his speculanve mund, and Tycho Brahe and Kepler
enjoyed his patronage.

At first fulfiling his duties as head of the state, he gradually
allowed lus private tastes to distract him from the busimess of
government, and by about 1597 or 1598 he was showing unmistak-
able signs of melancholia and madness; he would now not even
trouble to sign important papers. Things rapidly grew worse, until
instead of exerting any rule, the Emperor was himself being ruled
by his valets , even ambassadors could not obtain audience, and the
closing years of the reign were marked by acts of cruelty that could
have been mspired only by the suspicions and craftiness of msanity

When Rudolf had given up effective government he shut him-
self 1n his castle at Prague and devoted more and more of his time
to alchemy. The servants became laboratory assistants, and the
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court poet was charged with the composion of laudatory odes on
successful adepts and with the versificavion of dalchemical treatises
All alchemusts, of whatever race or station, were sure of o welcome
They were first interrogated by Thaddeus von Heyee, the
Emperor’s physicran and himself an adept, and if they were found
to have sufficient knowledge of thur subject they were grven
audience. Those who were able to show the Emperor some strihang
experiment were mvarably well rewarded. But Rudolf did not
depend solely on these chance visitors; as we have seen, he would
invite or summon to lis court any practioner of the art whose
fame reached him The mvitations w ere not always accepted. One
alchemust, of Franche-Comté, refused to budge, saying with simple
but unanswerable logic, ‘If T know the secret of alchemy, I have no
need of the Emperor, 1f T do not know 1t, he has no need of me”’
Rudolf took this refusal 1n good part, and entered into a cor-
respondence with the reluctant adept.

Rudolf imevitably became credited with possession of the
philosophers’ stone, an opinion that was felt to be justfied after his
death by the discovery 1n lus laboratory of 84 cwt of gold and 6o
cwt of silver, all neatly cast 1n the form of small bricks. Adjoining
this treasure was a quantity of a grey powder, which nobody
doubted to be the Stone. Taking advantage of a favourable
moment, the valet Rutzke made off with this powder, wlich he
bequeathed to lis famuly; but when tral was made of it only
fatlure resulted

Other royal patrons of alchemy of about the same nme included
Anne of Denmark, wife of the Elector of Saxony. In her chstle she
had her own private laboratory, which the German alchemist
Kunckel — one of the earliest workers on phosphorus ~ described
as the largest and finest he had ever seen. Mane de Médicis, queen
consort of Henry IV of France, was sufficiently a believer in al-
chemy to give a prisoner 1n the Basnlle, one Guy de Crusembourg,
20,000 crowns to prepare the philosophers’ stone. No doubt she
thought the money could not there be spent except in the way
specified, but Guy thought otherwise. He escaped from the Basulle,
taking the money with hum, and the Queen was never able to
discover either.
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TWO FRENCH ALCHEMISTS-
FLAMEL AND ZACHAIRE

Nicolas Flamel

S INCE the Chiese, in spite of therr diligent search, were
apparently unsuccessful i preparing the pill of immortality, they
mught have done well to take lessons from a fourteenth-century
Parisian alchemust, Nicolas Flamel; for he and lus wife were
reported to be alive and well 1 Indiain the seventeenth century,
while 1n 1761 they attended the opera 1n Paris! Flamel was indeed
the alchemist par excellence of France, and the story of his life does
not need, though 1t explains, such later embellishments

It 1s very probable, but not quite certain, that Flamel was born
at Pontoise, eighteen miles north of Paris, about the year 1330 His
parents were 1n only a modest station of life, but they were able to
give lum a sufficiently good education to enable him while stll
young to set up in business in Paris as a public scribe or notary
At first, he was to be found at the Charnier (ossuary) des Innocents
among others of his profession, and when the guild of scribes
moved as a body to the neighbourhood of the church of Sant-
Jacques-la~-Boucherie, Flamel went with the rest His wooden
booth, where he worked, was only two feet by two and a half, but
he also had a house close by, called ‘At the Sign of the Fleur de
Lys’, where pupils took lessons and where his calligraphers, assts-
tants, and apprentices produced iflumimated and other psalters,
books of hours, and manuscripts of all kinds Printing had not yet
been 1nvented, and Flamel thus combined the business of scribe
with that of bookseller and publisher His reputation stood high,
he was even patronized by ladies and gentlemen of the court who
wished to be taught how to sign their names Illiteracy was perhaps
more general 1 those days than now.
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Soon after he had moved to the rue de Somi-Jacques-la-
Boucherie, or rue des Ecrivains as 1t was now called. Flamel was
engaged by a Madame Lethas to copy a deed. She had been twice
widowed, led a lonely life, and allowed Flamel to see that she v ould
like to marry again. As the attractton proved to be mutual the
wedding was not long delayed, and so Flamel won his faithful vsfe
and companion Pernelle, of whom he always speaks v 1th affection.
She was over forty when he marned her, but sull good-lootung,
and was comfortably off The couple led a hfe of great simphany,
dressing quictly, eating from carthenware vessels, and diligently
performing their religious duties They had a cook and housema.d,
for some of the writers and apprentices fed 1n the house and there
was a good deal of cooking to be done; but the domestics appear
to have been well treated since they were still in Flamel’s service
at the time of his death, when he left them adequately provided for.
Such details are necessary to the narrative, inasmuch as they help
to show that the Flamels were thnfty and industrious people
owning a prosperous business: 1t 1s thus not surprising that they
grew rich, but their wealth was partly responsible for Flamel’s later
fame as an alchemist

Though Flamel must often have had alchemical manuscripts to
copy, he took no particular mnterest in the subjeet until one night,
when he was in a profound sleep, an angel appeared to him 1n a
dream, holding out before him a magnificent book of venerable
antiquuty. ‘Flamel,’ said the angel, ‘look at tlus book You will not
n the least understand 1t, nesther will anyone else; but a-day wall
come when you will see 1n 1t something that no-one else will sec’
Flamel stretched out lus hand to take the book, but both book and
angel disappeared 1nto a golden cloud.

Flamel took little notice of the dream and would probably have
forgotten 1t altogether but for a remarkable event that occurred
some time later. On a certan day mn 1357 he bought from an un-

known vendor an old book which he at once recognized as bemng
the very book he had seen 1n lus dream:

There fell into my hands, for the sum of two florns, a gilded book,
very old and large, 1t was not of paper or parchment, as other books
are, but made only of thin bark (as 1t seemed to me) of tender shrubs
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Its cover was of copper, very delicate, and engraved all over with
strange letters or figures I could not read them but'T thought that they
mught be 1 Greek or some other ancient language “The leaves of bark
mnsidewere covered with beautiful and very clear Latin letters, which had
been inscribed withasteel pointand coloured The book contamed three
times seven leaves, for so they were numbered at the top of the leaves,
the seventh leaf always without writing on 1t, but instead, on the first
seventh leaf, had been painted a rod, with two serpents swallowing one
another, on the second seventh, a cross on which a serpent was cruci-
fied, and on the last seventh were painted deserts, in the midst of which
ran beautiful fountans, from whence there 1ssued many serpents which
ran hither and thither. Upon the first of the leaves there was written, 1n
large capital letters of gold ABRAHAM THE JEW, PRINCE, PRIEST, LEVITE,
ASTROLOGER, AND PHILOSOPHER, TO THE NATION OF THE JEWS, BY THEL
WRATH OF GOD DISPERSED AMONG THE GAULS, SENDETH SALUTATION
After thus 1t was filled with great execrations and curses (with this word
MARANATHA, which was often repeated there) against every person that
should cast lus eyes upon 1t, unless he were Sacrificer or Scribe

Flamel then describes how, feeling exempted from the curses by
his profession of scribe, he examined the book further, but could
gather nothing beyond the fact that mn 1t the author was revealing
to the Jews the art of transmuting metals mto gold, so that they
mught pay the tribute due to the Roman emperors. The difficulty
lay 1n the fourth and fifth leaves, which were filled with beautiful
fluminated figures unaccompanied by any wrtten explanation
Flamel guessed that they contamned the secret of malung the philo-
sophers’ stone, but that they could not be understood without a
deep knowledge of Hermetic books and of the Jewish Cabbala.

The first figure of the fourth leaf represented a young man with
wings at hus ankles, holding 1n his hand a caduceus round which
writhed two serpents, and with which he struck a helmet that
covered his head, this young man resembled the pagan Mercury
Agamst him there came running and flying with outspread wings
a great old man with an hour-glass on his head, and 1n his hands a
scythe, like Death terrible and furious, he would have cut off the
Mercury’s feet A second figure on the same leaf showed a mountaim
on the summit of which was a fair flowering bush shaken by the
north wind; its base was blue, 1ts flowers white and red, and 1ts
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leaves shing like gold Around 1t, the dragons and the griffons
of the north made their nests and dwellings

On the fifth leaf was depicted a fair garden, 1n the middle of
which a rose-tree 1n bloom climbed up a hollow oal. At the foot
of the oak there boiled a fountan of most white watcr, which rushed
down over the edge of an abyss* but before thus diseppeanng its
waves had passed through the hands of many people, who dug the
earth to seek 1t but who, being blind, did not recognize 1t, ¢xcept
those among them who considered its weight. On the other sde
of the fifth leaf was a king armed with a falchion, who caused to be
killed 1n his presence, by soldiers, a multtude of httle cluldren,
whosc mothers wept at the fcet of the prtiless slayers, The blood
of these infants was gathered up by other soldiers and putin 2
great vessel, wherein the Sun and Moon came to bathe them-
selves

Most of this symbolism is of the usual alchemical type the figure
of Mercury represents philosophers’ mercury , and the old man with
the scythe attempting to cut off Mercury’s feet 1s Saturn or lead,
which, when added to mercury, renders 1t ‘fixed’ or sohd. The
white and red flowers are symbolic of the White and Red Elisurs,
and the fountain of most white water 1s again philosophers’ mer-
cury. The blood of the mnocents represents the mineral spirit of
metals, and so on

Flamel spent days and nights in the study of this precious book,
hiding 1t from all eyes even though he could not comprehend 1t.
Pernelle, however, soon percetved that her husband had some-
thing on his mind, for he was sad and she often heard him sigh.
She was gently persistent 1 questioning him, and at last he con-
fided 1n her. Pernelle faithfully kept the secret, though she could do
nothing to help to decipher the mysterious mnstructions The
exasperating fact was that, though the first few pages were mntelli-
gible, Flamel could not begin to work because the nature of the
starting-material was not given there, but was presumably hidden
in thdose parts of the book that neither he nor Pernelle could under-
stand.

At length, Flamel came to the conclusion that he would never
succeed unaided, and resolved to seek the advice of those better
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versed in the language of alchemy. He proceeded very discreetly,
not exhibiting the book itself but making careful copses of some of
the figures n it and putting them on view m hus shop Here they
attracted much attention, but no one could mterpret them, and
when Flamel said he thought they contamed the secret of the
philosophers’ stone he had to suffer a good deal of banter. How-
ever, among visitors to the shop was one Anselm, a licentiate 1n
medicine who much fancied himself as an alchemist. He was familiar
with Flamel’s style, and guessed that the drawings had been made
by the notary from originals not on view, but when taxed with this,
Flamel would give only evasive replies Anselm therefore had to be
content with explamning the coptes, and as he had alchemical patter
on the tup of s tongue his explanations were glib and convincing,
Acting upon them, Flamel began a sertes of unsuccessful expert-
ments that occupied lus spare time for twenty-one years. He was
getting very discouraged when suddenly a happy inspiration came
the book was written by Abraham the Jew for men of the Jewish
race. Probably, therefore, no one but a Jew would be able to
understand 1t

Flamel at once decided to make a pigrimage to Samnt James of
Compostella, near Corunna 1 Spain, hoping by this prous act to
receive the favour of discovermg 1n a Spamsh synagogue some
learned Jew who could give lum the true imterpretation of the
symbolic figures. Pernelle willingly agreed to the suggestion, and
1n 1378 he donned a palmer’s gown, took staff and cockle-shell, and
set off on lis long journey. This was accomplished withont
ncident, and, lus vow fulfilled, Flamel began to frequent the syna-
gogues as he had planned For a long time — nearly a year — he had
no success, and at length dectded that he must return to France. He
had reached Le6n on his way home, when 1n that city he made the
acquamtance of a fellow-countryman, a merchant of Boulogne
Flamel told the merchant the object of his journey, and that he had
not been able to find a Jew who could help him, whereupon the
merchant offered to introduce him to a friend of hus, a converted
Jew named Maitre Canches, who was a learned cabbalist Flamel
felt that this was an answer to prayer, and a meeting was arranged;
the merchant had to act as interpreter, for Flamel could not speak
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Spanish and Maitre Canches could not speak French But as the
story unfolded, Maitre Canches grew more and more mterested,
until his impatience at the delay caused by interpreting made him
suggest to Flamel that they should continue the conversation m
Latin, which they did. At the sight of Flamel’s drawings his excite-
ment knew no bounds, for he 1dentified them as comng from the
Asch Mezareph of the Rabbi Abraham, a book that the cabbalists
had thought lost for ever. He at once began deciphering them, 1n a
way quite different from Anselm’s, and Flamel realized that, after
so many years of disappointment, he was now on the right track
He and Maitre Canches were firm friends from that moment, and
when Flamel revealed that he possessed the original book from
which the drawings had been copied, Maitre Canches was all agog
to return with him to Paris as quickly as possible

To this end, they made for Oviedo and then for Sanson, where
they embarked on a ship to save much of the long journey overland.
The voyage was pleasant enough for Flamel, but Maitre Canches
proved to be a bad sailor and was very seasick. They went up the
Lorre as far as Orleans and landed there, but unhappily Maitre
Canches’s seasickness had aroused some more serious form of 1ll-
ness, the vomiting grew more violent, and at the end of a week he
died Flamel says that he was fort afffigé at the death of his friend,
whom he buried 1n Holy Cross Church at Orleans, and then took
the road for Paris.

In spite of his grief, Flamel could not help feeling at the same
time a great satisfaction, for before his fatal 1llness Maitre Canches
had explained enough of the secrets of the book to enable Flamel
to start on his experiments agam with every prospect of success.
Sunburnt from his journey, he was welcomed with joy by the farth-
ful Pernelle, whose joy was heightened when she heard that his
pilgrimage had not been 1 vain “He that would see the state of my
arnval’, wrote Flamel, ‘and the joy of Pernelle, let hum look upon
us two on thedoor of the chapel of Samnt-Jacques-la-Boucherze, close
by the side of my house, where we are pamnted, myself giving thanks
at the feet of Saint James of Compostella, and Pernelle at those of
Saint John, whom she had so often mvoked * In this passage Flamel
refers to a sculptured and pamted portal erected at his expense mn
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1389 ; it was an expression of gratitude both for his safe return and
for the happy outcome of the journey.

Although Flamel now had most of the necessary information, 1t
took hum three years of unremitting labour to achieve final success
The penultimate stage was reached - all that was left to be done was
to heat the product in a glass flask or ‘philosophical egg’ set in an
athanor. With beating heart, Flamel watched for the revealing
colours, They came, and 1n the correct sequence from grey to
black, ‘the crow’s head’, then from black to whte, the white first
appearing like a halo round the edge of the black, and the halo then
shooting out white filaments towards the centre, until the whole
mass was of a perfect white. This was the whate elixir, and Flamel
could wait no longer ; he opened the flask, took out the elmr, called
Pernelle, and prepared to make the trial. This was on Monday, 17
January 1382. Taking about half a pound of lead, he melted it ;n a
crucible, and to 1t added a little of the white elixir, whereupon the
lead was at once converted into silver, purer than the silver of mines

Sure at last that he had achieved mastery of the Art, he replaced
the rest of the elmur in the flask and continued the heating Now the
rest of the colours appeared one after the other the white turned to
the 1ridescence of the peacock’s tail, this to yellow, the yellow to
orange, the orange to purple, and finally the purple to red — the red
of the Great Elxir.

And then [he says], following my book word for word, I made
projection of the Red Stone upon half a pound of mercury, 1n the
presence of Pernelle only, mn the same house, the five-and-twentieth
day of April following, the same year, about five o’clock 1n the evening,
which I transmuted truly into about the same quantity of pure gold,
most certamnly better than ordmary gold, being more soft and more
pliable. . Pernelle understood 1t as well as I, because she helped me
in my operations, and without doubt if she had undertaken to do 1t
herself she would have attamed to the end and perfection thereof I had
indeed enough when I had once done 1t, but I found exceeding great
pleasure and delight 1n seeing and contemplating the admuirable works
“of Nature

Bestdes these two, Flamel made only three more projections, as
a result of which he was believed to have made enough gold to
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account for the numerous acts of chanty he performed. These
included, in Pans, the foundation and endowment of fourteen
hospitals, the building of three chapels, rich gifts to seven churches,
and the reparr of church buildings, while he made sumilar bene-
factions at Boulogne, probably the town where Pernelle was born
In hus will, Flamel also left a legacy to the church of Notre-Dame at
Pontosse. The extent of these gifts, though large, was not in fact
beyond the limit of the fortune that a prosperous notary, publisher,
and bookseller might have acquired, especially one of a frugal and
industrious life, but popular opinion was unanimous in regarding
Flamel as a triumphant alchemist who, an exception to the rule,
used his mastery of the Art not for his own advancement, but for
the benefit of the poor and to the greater glory of God

Flamel 1s satd to have been strongly built and a little above the
average 1n height. He had slender hands and his head was rather
small, with a high forehead and large eyes deeply sunk. He had a
straight nose, and an attractive mouth more ready to smile than to
laugh, with lines at the side indicative of some asperity The general
impression was one of kindness and refinement Pernelle was slim,
and less tall than her husband ; she had an oval countenance with
fine and regular features. She died on 11 September 1397, having
made her will a few days previously and leaving precise instructions
about her funeral - the candles were to weigh altogether thirty-two
pounds, the refreshments to cost £4 16s, and the sum of £8 17s to
be expended on an anmversary mass A further clause ordered that
a pilgrm should proceed on foot to Boulogne-sur-Mer, there to
have sung and said two masses i the church of Notre-Dame,
making an offering 1n each case of a candle weighing twelve pounds
For carrying out ths task he was to be paid £4

The death of Pernelle deeply affected Flamel, and for a time he
was inconsolable,, but owing to family disputes over her will he had
little time to brood, and by the time they were settled his grief had
changed to a grateful and vivid memory of the long and happy
years they had had together. He lived for another twenty-one
years, not marrying agamn but devoting his days to good works and
to writing on alchemy. Now old and growing feeble, he made hss
will on 22 November 1416, and engaged a mason to prepare a
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tombstone with an inscription composed by the alchemist humself
He died on 22 March 1417 and was butied 1n the church of Saint-
Jacques-la-Boucherie towards the extremity of the nave. The
church was secularized 1n 1790, during the Revolution, and was at
first let by the revolutionary government to an mdustrialist; seven
years later 1t was sold to a builder for 411,200 francs, part of the
agreement being that he should demolish 1t Fortunately, however,
by an aversight nothing was said n the agreement about demolsh-
ing the tower, which the builder therefore left alone For some time
1twas used as a shot-tower, but 1n 1836 1t was purchased by the City
of Paris, which 1ts fine Gothic architecture sull adorns (plate 23)

Demolition of the church led to the disappearance of Flamel’s
tombstone, along with many other relics, but by a quirk of fate 1t
came to light many years later, when 1t was discovered 1 the shop
of a frnterer and herbalist 1n the rue des Arcis; the shopkeeper
found 1ts polished surface most conventent for chopping up his
dried herbs, M Guérard, who kept a pet shop, rescued 1t from this
base office, hoping to sell 1t at a good price, but he could find no
customer so handed 1t over to an antique dealer, M Signol. It re-
mained unsold for six years, and 1n the end M Signol was p]fased
to part with 1t, for the tnfling sum of r2o francs, to the Musée de
Cluny, where 1t 15 still preserved (plate 24).

The stone 1s of marble, 58 centimetres long by 45 broad, and 4
centimetres thick The upper portion shows carved representations
of Christ, making the gesture of benediction with lis night hand
and holding 1n hss left a globe surmounted by a cross; and of St
Peter and St Paul, one on each side Between the central figure
and St Peter 1s the symbol of gold or the Sun, and the symbol of
silver or the Moon occupies a corresponding position on the other
side The mscription 1n the middle of the stone reads~

Feu Nicolas Flamel jadis escrivatn a laisste par son testament ¢ leuvre
de ceste eglise certames rentes et masons quil avoit acquestees et achetees
a son vivant pour faire certatn service duvin et distribucions dargent chascun
an par aumosne touchans les quinge vins lostel dieu et autres eglises et
hosprtauzx de paris Sort prie po les trespasses
Immediately above the wasted corpse are the words Domune deus in
tua musericordia speravr, while the mscription below reads .?e terre
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Denis Zachare

An amusing autobiography has been left to us by an alchemist
passing under the name of Denis Zachaire, though whether he was
really so called or wrote under a pseundonym 1s not certain In any
case hus identity is ummportant, for the autobiography contams no
new alchemucal facts ; 1ts value lies in the picture 1t draws of the way
in which alchemical research was carried out m the second quarter
of the sixteenth century. It was several times printed between 1583
and 1740, n Latin, French, and German, but not 1n English How-
ever, an Enghsh translation of a French edition of 1612 was made
and published by Tenncy L Davis 1n 1926 and 1s the basis of the
following abridgement.

Zachaire describes himself as a gentleman of Guyenne (Guienne,
south~west France), and says that when he was about twenty years
old he was sent by hss parents to Bordeaux to attend the lectures on
arts at the college there He made such good progress that, although
his father and mother had died in the meantime, his friends and
relatives arranged for hum to proceed to Toulouse to read law But
while at Bordeaux he had become interested in alchemy and had
compiled from various sources a thick book of rectpes or nstruc-
tions for effecting transmutation He 1tched to make experiments,

and says:

Immediately that I was arrived at Toulouse, I set myself to building
small furnaces, being confirmed 1 all things by my master [a private
tutor whom he had had at Bordeaux and who went with him to
Toulouse] Then from small I went to large, and soon I had a room
entirely equipped with them, some for distilling, others for subliming,
others for calcining, others for dissolving 1n the water-bath, others
for melting, 1n such sort that for a begmmning I spent 1n one year the
two hundred crowns which had been supplied to us for our support
during two years of study This was spent in setting up the furnaces
and 1n buying charcoal, divers and infinite drugs, divers vessels of glass
which T bought for six crowns a time, without counting two ounces of
gold which were lost 1n practising one of the recipes, and two or three
marks of silver for another, 1n which, if any of 1t was recovered, which
was very little, 1t was so crude and so blackened by the force of the
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muxtures which the recipes had ordered to be added that 1t was almost
entirely useless

So, at the end of the year my two hundred crowns were gone up in
smoke And my master died of a continued fever which seized him
during the summer by reason of the soot that he breathed and
swallowed, for he was so desirous of accomplishing something worth
while that he hardly ever left the room, where he made scarcely less
soot than there 1s 1n the Arsenal of Venice where cannon are cast His
death was a great grief to me

Having exhausted his money, he went to the paternal home,
which was now hus property and which was being looked after by
caretakers, sacked them, and let the house for three years for 400
crowns He then returned to Toulouse, 1n order to try out a recipe
supplied to him by an Itahan, who assured him that he had seen 1t
tested.

I kept this man with me to see the outcome of his recipe, to practise
which I was obliged to purchase two ounces of gold and a mark of
silver When these were melted together, we dissolved them 1n aqua
Jortzs, then we calcined them by evaporation We tried to dissolve them
with divers other waters by divers distilations so many times that two
months passed before our powder was ready to make the reprojection
of 1t We used as much of 1t as the recipe required, butit wasmvamn .
From all the gold and silver which I had used I recovered only half a
mark, without counting the other costs, which were not small So my
400 crowns were reduced to 230, and of this I supplied my Italian with
twenty to go to find the author of the recipe, who he said was at Milan,
1n order that he mught write back to us After this I was at Toulouse all
the winter awaiting his return, and I should be there yet if I had
decided to wait for him — for I have not seen him since

Zachatre had to leave Toulouse for the following summer, on
account of an outbreak of plague, but at Cahors, where he stayed
for s1x months, he obtained advice as to which of his recipes seemed
the most likely to succeed. On his return to Toulouse he tested
them, but recerved only the same sort of profit as before, namely
that his 400 crowns became ‘augmented’, as he wryly puts 1t to 170

But not for that did I cease always to pursue my enterprise And the
better to be able to continue it, I joined with an Abbé near Toulouse
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who sard he had the duplicate of a recipe for mahing our great work
which a friend of his who followed the Cardinal of Armagnac had sent
to hum from Rome and which he took to be perfectly assured For this
1 furnished 100 crowns and he the like, and we began to set up new
furnaces 1n a wholly different fashion to work on 1t

They bought enough charcoal at once to keep the furnaces going
for a whole year, but the powder they obtaned at the end of that
tme proved enurely without effect when projected upon mercury.

1 leave you to judge « hether we were angry about 1t espectally
Monsteur ’Abbé, who had already published to all his monhs like a
very good public secretary that 1t remamed only to have a beauttful
fead fountain melted which they had 1n their closter to convert 1t into
gold immediately that our result should be achieved But he had 1t
melted at another time to provide matertal 1n vain for a certain German
who stopped at hus abbey while T was 1n Paris

In spite of all tlus he did not cease 10 wish to continue his under-
taking, and he advised me to set about to get together three of four
hundred crowns, and he would furmsh the same amount, 11 order that
I mught go and hve 1n Parts, a city which 1s today more frequented by
divers operators 1n this science than any other 1n all Europe, and
become acquamnted with all sorts of-people, to work with those in whom
I recognized something worth while, and to divide 1t between us like
two brothers

Thereupon Zacharre found tenants for hus whole estate, much to
the anger of his relatives, and returned to Paris with 8oo crowns 1n
his pocket The city was swarmng with alchemists, and he soon
made the acquaintance of more than a hundred of them Hardly 2
day passed on which they did not assemble at one of their number’s
lodging, or i Notre-Dame, 0 discuss results obtamed the day

before

-

Some would say, ‘If we had the means to start agait, we should dz
something worth while’, and others, ‘If our vessels had held we shoul
be there’, and others, ‘If we had had our copper vessel perfecrl’y round
and well closed, we should have fixed Mercury with the Moon’, and SZ
on, for there was not one among +hem who had had any success, an
not one who was not ready with an excuse.
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However, Zachaire was impressed by one man who promised to
show him how to extract silver from cinnabar

Since he needed filings of fine silver we bought three marks of 1t and
made them nto filings He mixed these with the pulverized cinnabar and
made little pegs out of the mixture with an artificial paste, and heated
them 1n a well covered earthen vessel for a certain ume When they
were thoroughly dry, he melted them and submitted the matenal to
cupellation, and we found three marks and a hittle more of fine silver
Thus he said had come from the cinnabar, the fine silver that we had put
in having flown away n smohe If this was profit, God knows 1t And
I also knew 1t, who had spent more than thirty crowns

Several months later, Zachaire recetved a letter from the Abbé,
asking him to return immediately, which he did. When he arrived
at the abbey, he found that the King of Navarre had written to ask
the Abbé to send him to the court at Pau to reveal the sccret that
the King understood him to possess He was promised a reward of
four thousand crowns

The words, four thousand crowns, so tickled the ears of the Abbé
that making himself believe that he had them already 1n lus purse, Le.
would not rest until I had started on my way to Pau. I arrived 1n the
month of May and worked there for about six weeks . and when I
had fimshed I received the recompense I expected.

The four thousand crowns wete 1n fact not forthcoming, but
when the King dismissed him 1t was with a promise to reward lum
later.

This response annoyed me so much that without waiting for lus
lovely promises (having heretofore been nourished on them at my own
expense) I started to return to the Abbé

But having heard of a certamn man learned 1n natural philosophy,
he turned astde to ask his advice, which was that he should reframn
from any further attempts at transmutation until he had gathered
together and read as many of the books of the ancient philosophers
as were obtamnable He then went on to meet the Abbé, to render
an account of how the money had been spent — ‘and to communt-
cate to him half of the recompense that I had had from the King of
Navarre’!
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Afterwards he went on to his house, collected advance rent from
his tenants, and returned to Paris, where he arrived the day follow-
ing All Saints’ 1n the year 1546.

There for ten crowns I bought books on philosophy, ancent as well
as modern, part of wlich were printed while others were written by
hand, the Crowd of the Philosophers, the good Trevisan, the Complaint
of Naturc, and other treatises which have never been printed And
having hired for myself a small room 1n the Faubourg Samnt-Marceau, I
ived there for a year, wath a small boy who served me, without
frequenting anyone, studying day and mght on those authors, with the
result that at the end of 2 month I made one conclusion, then another,
then I changed 1t almost entirely. So, while warting for a conclusion 1n
which there was not varsety nor contradiction between the sentences of
the books of the philosophers, I spent an entire year and part of another
without being able to gain over my study to the extent of bemg able
to mahe any entire and perfect conclusion

In lus discouragement he began agam to frequent the haunts of
Parisian alchemusts, but their operations seemed so chaotic and
contradictory that he turned back to his books

I began to re-read with very great diligence the works of Raymond

Lully, principally hus Testament and Codicrl, which I reconciled so well
_with a letter which he had written m his ime to King Robert [and with

a recipe from another source] that I made a concluston from them
wholly contrary to all the operations which T had seen formerly but
such that I read nothing 1n all the books which did not harmonize very
well with my opinion, even the conclustons which Arnold of Vlllanovag
who was master of Raymond Luily 1n this science, has made at the en
of hus Great Rosary Thus I lived about one year longer without do11ng
anything except read and think about my conclusion day and mg 1it,
waiting untl the term for which I had let my house should be passed to
return to work at my own home . .

Determined to practise the above-mentioned conclusion, z;;nvih
there at the beginming of Lent, during which I provided myse t}x;nt "
everything that I needed and set up a furnace for working, soh a
commenced 1t the day after Easter But this was not vvrchc;utf ?lvmgf
divers impediments [from relatives and friends, who urged the 1 olly So
throwing money away and of buying charcoal on such a scale as
arouse suspicion that counterferting was going on]
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I leave 1t to you to imagne whether this talk was a bore to me, since
at this ume I was seeing my work go from better to better, and T was
always attentive to the conduct of 1t in spite of these and comparable
other delays which came upon me incessantly, and especially the danger
of the plague, which was so great during the summer that was no foot-
travel or traffic which was not interrupted, 1n such manner that a day
did not pass that I was not looking with very great diligence for the
appearance of the three colours which the philosophers have wrnitten
ought to appear before the perfection of our divine work. These,
thanks to the Loid God, I saw, one after another, for on the very next
Easter Day I saw the true and perfect experience of them on quichsitver
heated 1n a crucible which I converted 1nto fine gold under my own
eyes mn less than an hour by means of a little of tlus divine powder.

God knows 1if I was delighted about 1t. But I did not boast for all
that But after having rendered thanks to our good God who had shown
me such grace and favour, I went away on the next day to find the Abbé
at his monastery to fulfil the covenant and promuse which we had made
together. But I found that he had died six months previously, at which
I was greatly grieved

I therefore went away to a certain place to wait there for a friend of
mune and near relative, who had hived with me at my residence and
whom I had left there with authonty and express instructions to sell
all and each of the paternal goods which I had, to pay my creditors with
the proceeds, and to distribute the rest secretly to those who were 1n
need of 1t, 1n order that my relatives and others might feel some benefit
from the great good that God had given me, without anyone being the
wiser. But they thought on the contrary that, despairing and ashamed
of my foolish expenditures, I had sold my goods 1n order to retire 1o
another place, as this friend of mine informed me when he came to
find me on the first day of July. And we went to Lausanne, I having
decided to travel and to pass the rest of my days 1n a certain very re-
nowned city of Germany, with a very small household, 1n order that I
mught not be known even by those who see and read this little book of
mune during my lifetime, 1n our country of France

Tenney L Davis adds that ‘the romantic ending which the
eventful life of Dents Zachaire seems to require has been supplied,
apparently out of the imagnation, by Mardochée de Delle, court
poet of Rudolf II, who has told how our hero was married 1n
Switzerland and started to travel. While stopping at Cologne, he

248



TWO FRENCH ALCHEMISTS

was murdered 1n his sleep by a servant, who escaped with hus wife
and his store of transmuting powder. Figuier says that the event
made considerable noise 1n Germany, but no traces of the assassin
could be found.” Davss also says that the second part of the book,
of which the autobiography forms the first, makes 1t clear that its
author was well informed on the writings of the alchemists and on
the methods of reasoning that they employed. It appears that he
knew them so well that he was capable of saurizing them, for he
presents faulty reasoning so plausibly that 1t appears preposterous
Indced, he seems to have done for alchemy what Cervantes and
Don Quirote did for knight-errantry.

Davis did not notice, or at least did not mention, the fact thata
very simular story to Zachare’s 1s given 1n a work ascribed to
Bernard of Treves (Trier), an alchemistabout whom much confuston
exsted unul Lynn Thorndike cleared up a good deal of 1t in 1934
We learn from Thorndike that i the second half of the fourteenth
century an Itahan physicran, Thomas of Bologna, acted as astro-
loger and surgeon to Charles V of France, at a salary of one
hundred francs a month. After Charles’s death 1 1380 he continued
in the royal service under Charles VI, who m 1384 made him a
grant of two hundred gold francs and spoke of him as ‘Our beloved
surgeon’. His daughter, Christine de Pisan, a poetess, historsan,
and feminist, says that her father was a doctor of medicmne of
Bologna University, where another authonty relates that he taught
astrology from 1345 to 1356

Oneggf hus astigogica?lsexploxts in France was directed against
the bands of English mercenaries who were harassing the country
He obtamned sonl from the centre and four quarters of France and
with 1t filled five leaden 1mages of nude men, on which were written
astrological characters and the name of the King of England or one
of his captans. This procedure was carried out under selected con-
stellations, and, again atthe proper astrological moment, the 1mages
were buried face downwards mn the places whence the soil had been
taken. The bumal was accompanied by an incantation declaning
that, as long as the images should last, the king and captams should
suffer total destruction and annihilaton, and that their mercenaries
should Iikewise suffer perpetual expulsion and exclusion from
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was a fourteenth-century German alchemst

The autobiography attributed to him resembles that of Zachre
so closely that we may wonder whether 1t was not a popular fiction
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fathered, with switable variations, on more than one alchemist
Thus Bernard says that he spent four years and 400 crowns on
testing a book by Razi, and then over 2000 crowns on books of
Geber. Archelaus, Rupescissa, and John of Sacrobosco were other
authorities whom he tested 1n vam, so that at the age of thirty-eight
he had worn lumself out with frustless experimenting and was 6ooo
crowns the poorer. He then collaborated with an adept who had
broken away from tradition and had the original 1dea of preparing
the philosophers’ stone from common salt dissolved by exposure
to moist air and then crystallized m sunlight; this lost another
erghteen months, The two of them next became friendly with some
ather alchemists who were dissolving silver, copper, mercury, and
other metals 1n acids. Each of the solutions had to stand for twelve
months separately ; then they were mived and evaporated over hot
ashes to two-thirds of the omgmnal bulk, the remainmg solution
being exposed to the sun’s rays to crystallize. Twenty-two half-
filled flasks were thus prepared, of which three were given to
Bernard and his associate. Bernard waited for five years, that 1s
untl he was forty-six, but the liquids refused to crystallize, so he
left his companion and jomed forces with a monkish physician
named Godfrey Lepors.

This partnership spent nearly ten years in manifold unsuccessful
efforts, including one 1 which 2000 hen’s eggs were used, and
then, on the advice of a theologian, experimented with vitriol The
unfortunate result was that the fumes of the vitriol knocked Bernard
out for fourteen months His famuly now earnestly besought hum
1o leave alchemy alone, and for a ume he did so, but within a year
he was agam wandermg far and wide 1n search of reliable informa-
tion. He had been reduced to poverty and had had to sell lus estate
for 8000 German florins; altogether his researches had cost him
over 10,000 crowns. At the age of sixty-two, and mn a very
poor state of health, he arrtved 1n Rhodes, where he prevailed upon
a man of rehigion to lend hum 8ooo florns. these went 1n the same
way as earlier ones. However, the man of religion had an extensive
alchemical library, and for eight years, abstamning from expenm;m;
Bernard read, studied, and pondered, and at last saw where he ha
gone wrong He set to work again and was fully successful
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HELVETIUS, PRICE, AND SEMLER

O NE of the most circumstantial of all accounts of alleged trans-
mutation comes from Johann Friedrich Schweitzer, generally
known as Hel¥vets, who was born at Kothen, 1n the Duchy of
Anhalt, m 1625, and died at The Hague mn 1709 He was distin-
guished for his medical knowledge, and became physician to the
Prnce of Orange. While not going so far as to deny the pretensions
of the alchemists, he was by no means convinced that they were
justified, and he had no faith whatever 1n such absurdities as Digby’s
sympathetic powder (p 209). A man of culture, education, and
discernment, he can scarcely be suspected of having led, or of
wilfully misreporting the remarkable events he describes m the
following narrative. In most accounts of ‘transmutations’ 1t is not
difficult to percetve where trickery could have entered, but in the
case of Helvetius no one has yet discovered the loophole Even
the nineteenth-century German chemust and historian of chemistry,
Hermann Kopp, preferred to reserve judgement Here 1s what
Helvetus says:

The twenty seventh of December, 1666, n the afternoon, came a
Stranger to my house at The Hague, 1n a pleberan habtt, honest gravity,
and sertous authority, of a mean stature, a little long face, with a few
small pock holes, and most black harr, not at all curled, 2 beardless chin,
about three or four and forty years of age (as I guessed) and born 1n
North Holland Aftersalutation he beseeched me with a great reverence
to pardon his rude accesses, being a great lover of the Pyrotechnian
Art, adding, he formerly endeavoured to visit me with a friend of his,
and told me that he had read some of my small treatises, and particu-
larly, that against the Sympathetick Powder of Sir Kenelm Digby, and
observed my doubtfulness of the philosophical mystery, which caused
him to take this opportunity, and asked me 1f T could not believe such
a grand mystery was 1n nature, which could cure all diseases, unless the
principal parts (as lungs, liver, &c ) were perished, or the predestinated
tume of death were come
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To which I replied, such a medicine would be a most desirable
acquisition for any physician, but I never met with an Adept, or saw
such a medicine, though I read much of 1t, and have wished for 1t. Then
I asked if he were a physician, as he spoke so learnedly about the
universal medicine, but he preventing my question, said he was a
founder of brass, yet from his youth learnt many rare things in
chymustry, of a friend, particularly the manner to eatract out of
metals many medicinal arcanas by force of fire, and was sull a lover
of 1t

After other large discourse of expertments 1n metals this Elias ashed
me 1f I could know the philosopher’sstone when I saw 1t, I answered not
at all, though I had read much of 1t 1n Paracelsus, Helmont, Basilius, and
others, yet I dare not say I could know the philosopher’s matter In the
intertm he took out of his bosom pouch or pocket, a cunningly-worked
ivory box, and out of 1t took three ponderous pieces or small lumps of
the stone, each about the bigness of a small walnut, transparent, of a
pale brimstone colour, whereunto did stick the internal scales of the
crucible, wherein 1t appeared this most noble substance was melted,
they might be judged able to produce about twenty tons of gold, which
when I had greedily seen and handled almost a quarter of a hour, and
drawn from the owner many rare secrets of its admurable effects 1n
human and metallic bodies, and other magical properties, I returned
him thus treasure of treasures, truly with a most sorrowful mind, after
the custom of those who conquer themselves, yet (as was but just) very
thankfully and humbly, I further desired to know why the colour was
yellow, and not red, ruby colour, or purple, as philosophers write, he
answered, that was nothing, for the matter was mature and ripe enough

Then T humbly requested him to bestow a little piece of the medicine
on me, 1 perpetual memory of him, though but the quantity of a
coriander or hemp seed He presently answered, O no, no, thus 1s not
lawful though thou wouldst give me as many ducats 1n gold as would
fill this room, not for the value of the matter, but for some particular
consequences not lawful to divulge, nay, if 1t were possible (said he)
that fire could be burnt of fire, I would rather at this mstant cast all this
substance 1nto the fiercest flames

But after he demanding, 1f T had another private chamber, whose
prospect was from the public street, I presently conducted him into the
best furnished room backwards, where he enter’d without wiping his
shoes (full of snow and dirt) according to the custom i Holland, then
not doubting but he would bestow part thereof, or some great secret
treasure on me, but 1n vain, for he asked for a little prece of gold and
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pullime o7

tue ciat or pastoel Fabiy, opened tis doublet, under w hich
P e )

; ¢ five piever of gold Lansing 1o green sill nbbons, as large as
s e roomd of o smell pewter trencher and this gold so far
oner’led mne, e there was no companson, for fleability and colour;
sk there figuses ffieure 10] vath he inscnipnions ingraven, were the
rerzrabbn o0 ek b reonted me to s mite out

P loipe Poevird affested wouth great adnuranon, desired to hnow
wlereond bow beom b them He anev ered, An outlandish friend
shoords v enae dyson my bowe (giving out he v 2s a lover of this
7oant oone 1o o] ths ot o me) tought me various arts+ First,
fowe eyt o svdanory st o8 and chirstalls, to mate rubies, chrysolites,
mdt ey plare, Eelmuch fater thn the ordinary . And how in a quarter
of o Leur ta rd 0 cvaors merne, of which onc dose v ould infallibly
sare the poatdent d dy-eptery {or bloody flus), and how to make a
reardlie Lpgore neo 1 aertanb 1o cure sl Finds of dropsies in four days,
== Wdepp feeecd dlear woater saecter than honey, by which in two hours
{ 10, i hot end, f v ould evimict the uncture of granats, corals,
Poregs, rrad ook bl e more, vhieh T Hdvetius did not observe, my
wrd Leor drien be ond those bounds, to understand how such
«niable peire need 1 be drav o out of thie metals, to transmute memls, but
the ~hde an the st r deceaed the dog of the morsel of flesh i hus
moutl,

Morcover e told me lus sud mistes caused him to bring a glass
full nf v=rm rom noater, and fetch same rdfined silver laminated into
thin pl e, winch thetan after he had added a litde wlite powder was
dieenlied withun a quarter of an hour, hike 1ce when heated. And
precenty bo drnk 1o me the half, and I pledged lum the other half,
which ¥+ d not «a much tacte as sweet milk; whereby methought I
beeame very hoht bhearted T thereupon asked of tlus were a philo-
sophicl dnnk, und wherefore w e dranh this potson ? He rephed T ought
601 1o be <o cunous And after he told me that by the said master’s
directions, he tool. 2 prece of a leaden pipe, gutter or cistern, and being
melted put a litle such sulphurcous powder out of hus Pocket and once
agan put a livde more on the point of a knufe, and after a great blast of
bellow s 1 short tume pourcd 1t on the red brichs of the hitchen chimney,
which proved most excellent pure gold, which he said brought him
into such a wrembhng amazement, that he could hardly speak. But lus
master thereupon sgmn encouraged lum, saying, cut for thyself the
aixteenth part of this for a } eepsake, and the rest give away amongst the
poor, which hie did And he distributed so great an alms as he affirmed
(f my memory fail not) to the church of Sparrendam. but whether he

255

A ek %

%

b

b4



Holy Holy Holy
15 the Lord our God

The Unnverse 1s full
of Hu glory

N

——

make nothing

in vain

Holy, Sacred Spint{
Hallclwz Halleluia Hallela

Avaunt Satan

Speak not of God without
Light

Amen

Figure 10 Alchemical Medals exhibited to

©gd

God, Nature, and
the Spagync Ant

Jehiovah's
wonderful and mrraculous
Veisdom
m the Catholic Bool
of Nature

I w2 m:'.di the
26 August 1666

To the Eternal,
Invisible, Triune, Thrice

Holv, and only wise God,

the Governor and

Preserver,

be praise now and ever

Helvetius (From J. F Helvets,

Vuulus Aureus, Frankfort, 1767)

256



HELVETIUS, PRICE, AND SEMLER

gave it at several times or once, or 1n the golden masse, or 1n silver coin,
I did not ask

At last said he (going on wath the story of his master) he taught me
thoroughly this Divine Art As soon as his history was fimshed, I most
humbly begged he would show me the effect of transmutation to con-
firm my faith theremn, but he dismissed me for that time 1n such a
discreet manner, that I had a dental But withall promising to come
again at three weeks end, and shew me some curious arts 1n the fire,
and the manner of projection, provided 1t were then lawful without
prohibition

And at the three weeks end he came, and mvited me abroad for an
hour or two, and 1n our walks having discourses of divers of Nature’s
secrets 1n the fire, but he was very sparing in speaking of the great
elinr, gravely asserting, that was only to magmfy the sweet fame, and
name of the most glorious God, and that few men endeavoured to
sacrifice to him 1n good works, and this he expressed as a pastor or
mumster of a church; but now and then I kept his ears open, intreating
to shew me the metallic transmutanion, destring also he would think
me so worthy to eat and drink at my house, which I did prosecute so
eagerly, that scarce any suitor could plead more to obtain his mistress
from his cornival, but he was of so fixt and steadfast a spirit, that all my
endeavours were frustrate yet I could not forbear to tell him further I
had a fit laboratory, and things ready and fit for an experiment, and that
a promised favour was a kind of debt, yea, true said he, but I promrsed
to teach thee at my return with this proviso, if 1t were not forbidden

When I percetved all this 1n vain, I earnestly craved but a most small
crumb or parcel of his powder or stone, to transmute four grams of
lead to gold, and at last out of his philosophical commuseration, he gave
me a crumb as big as a rape or turnip seed, saying, recerve this small
parcei of the greatest treasure of the world, which truly few kings or
princes have ever known or seen But I sard, This perhaps will not
transmute four grams of lead, whereupon he bid me deliver 1t him back,
which m hopes of a greater parcel T did, but he cutting halfe off with
his nail, flung 1t 1nto the fire, and gave me the rest neatly wrapped 1n
blue paper; saying, It 1s yet sufficient for thee I answered him (indeed
with a most dejected countenance) Sir, what means this® the other being
too little, you give me now less

He told me, If thou canst not manage this, yet for its great propor-
tion for so small a quantity of lead, then put into the crucible two drams,
or half an ounce, or a lttle more of the lead; for there ought to be no
more lead put m the crucible than the medicine can work upon, and
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transmute So I gave lum great thanks for my diminished Treasure,
concentiated truly 1n the superlative degree, and put the same charily
up nto my little box, saying I meant to try 1t the next day; nor would
I reveal 1t to any.

Not so, not so, (said he) for we ought to divulge all things to the
children of art, which may tend to the singular honour of God, that so
they may live 1n theosophical truth, and not all die soplustically. After I
made my confession to him, that wlulst this mass of his medicine was in
my hands, T endeavoured to scrape a httle of it away with my nail, and
could not forbear, but scratcht off nothing, or so very little, that 1t was
but as an indivisible atom, which being purged from my nail, and wrapt
1n a paper . I projected on lead, but found no transmutation, but almost
the whole masse of lead flew away, and the remainder turned into a
meer glassy earth, at which unexpected passage, he smiling, said, thou
art more dexterous to commut theft, than to apply thy Tincture, for if
thou hadst only wrapped up thy stolen prey in yellow wax, to preserve
1t from the arising fumes of lead, 1t would have penetrated to the
bottom of the lead, and transmuted 1t to gold, but having cast it into
the fumes, partly by the violence of the vaporous fumes, and partly by
the sympathetic alliance, 1t carried thy medicine quite away : For gold,
silver, quick-silver, and the like metals, are corrupted and turn brnttle
like to glass, by the vapours of lead

Whereupon I brought him my crucible wherein 1t was done, and
instantly he percetved a most beautful saffron-like tincture stick on the
sides, and promised to come next morning, and then would shew me
my error, and the said medicine should transmute the lead into gold
Nevertheless I earnestly prayed him 1n the interim to be pleased to
declare only for my present imnstruction, if the philosophic work cost
much, or required long time

My friend, my friend (said he), thou art too curious to know all
things 1n an instant, yet will I discover so much, that nerther the great
charge, or length of time, can discourage any, for as for the matter, out
of which our magistery 1s made, I would have thee know there are only
two metals and minerals, out of which it 1s prepared, but in regard the
sulphur of philosophers 1s much more plentiful and abundant 1n the
minerals, therefore 1t 1s made out of the mimerals Then I asked agam,
What was the menstruum, and whether the operation or working were

done 1n glasses, or crucibles?

He answered, the menstruum was a heavenly salt, or of heavenly
virtue, by whose benefit only the wise men dissolve the earthly metallic
body, and by such a solution 1s easily and mstantly brought forth the
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most noble elpur of philosophers But 1n a crucible 1s all the operation
done and performed, from the beginning to the very end, 1n an open
fire, and all the whole work 1s no longer from the very first to last than
four days, and the whole work 1s no more charge than three florins;
and further, neither the mineral, out of which, nor the salt, by which 1t
was performed, was of any great price And when I replied, the philo-
sophers affirm 1n their writings, that seven or nine months at the least,
are required for this work, he answered

Therr writings are only to be understood by the true adeptists,
wherefore concerning time they would write nothung certain  Nay,
without the communication of a true adept philosopher, not one student
- can find the way to prepare this great magistery, for which cause I warn
and charge thee (as a friend) not to fling away thy money and goods to
hunt out this art, for thou shalt never find 1t To which I replied thy
master (though unknown) shewed 1t thee, So mayst thou perchance
discover something to me, that having overcome the rudiments, I may
find the rest wath httle difficulty, according to the old saying, It 1s
easter to add to a foundation, than begin a new

He answered, In this art *tis quite otherwise, for unless thou knowest
the thing from the head to the heel, from the eggs to the apples, that
1s, from the very beginning to the very end, thou knowest nothing,
and though I have told thee enough, yet thou knowest not how the
philosophers do make, and break open the glassy seal of Hermes, 1n
which the Sun sends forth a great splendour with his marvellous
coloured metallic rayes, and 1n which looking-glass the eyes of
Narcissus behold the transmutable metals, for out of those rays the
true adept philosophers gather their fire, by whose help the volatile
metals may be fixed into the most permanent metals, either gold or
silver -

But enough at present, for I intend (God willing) once more to-
morrow at the ninth hour (as I said) to meet, and discourse further on
this philosophical subject, and shall shew you the manner of projection.
And having taken his leave, he left me sorrowfully expecting lum, but
the next day he came not, nor ever since only he sent an excuse at half
an hour past nine that morning, by reason of his great business, and
promused to come at three in the afternoon, but never came, nor have I
heard of hum since; whereupon I began to doubt of the whole matter

Nevertheless late that night my wife (who was a most curious
student and enquirer after the art, whereof that worthy man had dis-
courst) came soliciting and vexing me to make experiment of that little
spark of lus bounty in that art, whereby to be the more assured of the
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truth, saying to me, unless this be done, I shall have no rest nor sleep
all this mght, but I wished her to have patience till next morning to
expect this Elias, saying, perhaps he will return again to shew us the
right manner

In the meantime (she being so earnest) I commanded a fire to be made
(thinking alas) now 1s this man (though so drvine 1n discourse) found
guilty of falsehood , and secondly attributing the error of my projecting
the grand theft of his powder i the dirt of my nail to his charge,
because 1t transmuted not the lead that time, and lastly, because he
gave me too small a proportion of his said medicine (as I thought) to
work upon so great a quantity of lead as he pretended and appointed
for 1t Saying further to myself, I fear, I fear indeed this man hath
deluded me; nevertheless my wife wrapped the said matter 1n wax, and
I cut half an ounce or six drams of old lead, and put 1t 1nto a crucible 1n
the fire, which being melted, my wife put in the said Medicine made up
mnto a small pil or button, which presently made such a hissing and
bubbling 1n 1ts perfect operation, that within a quarter of an hour all the
mass of lead was totally transmuted into the best and finest gold, which
made us amazed as planet-struck

And indeed (had I lived 1n Ovid’s age) there could not have been a
rarer metamorphosis than this, by the art of alchemy Yea, could I
have enjoyed Argus’s eyes, with a hundred more, I could not suffic-
tently gaze upon this so admirable and almost miraculous a work of
nature, for this melted lead (after projection) shewed us on the fire the
rarest and most beaunful colours imaginable, yea, and the greenest
colour, which as soon as poured forth into an 1ngot, 1t got the hvely
fresh colour of blood, and being cold shined as the purest and most
refined resplendent gold Truly I, and all standing about me, were
exceedingly startled, and did run with this aurified lead (being yet hot)
unto the goldsmth, who wondered at the fineness, and after a short
trial of touch, he judg’d 1t the most excellent gold 1n the whole world,
and offered to give most wallingly fifty florins for every ounce of 1t

The next day a rumour went about The Hague, and spread abroad,
so that many 1llustrious persons and students gave me therr friendly
visits for 1ts sake. Amongst the rest the general Assay-Master, or
Examiner of the Cons of this Province of Holland, Mr Porelius, who
with others earnestly heseeched me to pass some part of 1t through all
therr customary trials, which I did, the rather to granfie my own
cur1osity

Thereupon we went to Mr Brechtel a silversmith, who first tried per
quartam, viz he mxt three or four parts of silver with one part of the
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said gold, and lanunated, filed or granulated 1t, and put a sufficient
quantity of Aqua Fort thereto, which presently dissolved the silver,
and suffered the said gold to precipitate to the bottom, which being
decanted off, and the calx or powder of gold dulcified with water, and
then reduced and melted into a body, became excellent gold And
whereas we feared loss, we found that each dram of the said first gold
was yet increased, and had transmuted a scruple of the said silver into
gold, by reason of 1ts great and excellent abounding tincture

But now doubting further whether the silver was sufficiently
separated from the said gold, we instantly mingled 1t with seven parts
of antimony, which we melted and poured into a cone, and blowed off
the regulus on a test, where we missed eight grains of our gold, but
after we blowed away the rest of the antimony, or superfluous scoria,
we found nine grans of gold more for our eight grains missing, yet
this was somewhat pale and silver-like, which easily recovered 1ts full
colour afterwards So that in the best proof of fire we lost nothing at all
of this gold, but gamned as aforesaid The which proof I again repeated
thrice, and the said remaining silver out of the aqua fortis, was of the
very best flexible silver that could be, so that in the total, the said
medicine (or elixir) had transmuted six drams and two scruples of the
lead and silver, nto most pure gold

It 1s not surprising that a circumstantial narrative of this kind,
related by a man of high standing, brought conviction to the mimds

of many doubters

James Price

Another mteresting story, though with a less satisfactory con-
clusion, comes from England 1n the last quarter of the eighteenth
century The central figure 1n 1t 1s James Higgmbotham, who was
born in London 1n 1752 He matriculated at Magdalen Hall, Oxford,
in 1772, and took his M.A. degree 1n 1777 and MD 1n 1782. In
1781 he changed his name to Price, 1n order to comply with the
wishes of a relative who had bequeathed him a large sum of money,
and 1n the same year he was elected a Fellow of the Royal Society.
His certificate of recommendation to the Society described him as
‘well versed 1n various branches of Natural Science, and particularly
in Chymustry’, 1t seems also that his doctor’s degree was awarded
for his proficiency m chemistry rathet than medicine The ‘learned,
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ingenious, and pleasing’ Dr Wall, who once drank tea with Samuel
Johnson, thought hghly of Price’s chemical ability, and it was
largely due to Wall’s mfluence that Price so quickly- rose 10 a
position of some eminence m the scienufic world.

On the strength of hus legacy, Price went down from Oxford in
1782 and settled 1n a country house at Stoke, near Guildford in
Surrey, and there built and equipped a chemical laboratory. He
had not long been at Stoke when he announced thar he had
succeeded 1 transmuting mercury mto gold and nvited some
distinguished men, including Lords Onslow, Palmerston, and King,
to his laboratory to witness the experiment None of the witnesses
had had any tiamning 1n science and they were very much impressed
when Price added a white powder to fifty tumes its own weight of
mercury, muxed them with a flux of borax and nitre, and heated
them 1n a crucitble The mmture was stirred with an iron rod, and
fused and cooled When the cooled mass was turned out of the
crucible it was seen to be an 1ngot of silver equal 1n weight to the
mercury used A similar operatton was carried out with a red
powder and sty times 1ts weight of mercury, mn this case the
product was gold. Price would not divulge the composition of his
powders, nor the way in which he piepared them, but he agreed
that the specimens of silver and gold so obtained should be sub-
mutted to assay They proved to be gemune, and were exhibited to
George II1.

Needless to say these experiments, which Price described mn a
pamphlet published shortly afterwards, created a great sensation,
they were quoted at some length in the London Chronicle and on the
Continent, and the pamphlet tself was translated into German
Price brought out a second edition of the pamphlet 1 1783, saying
that while his expertments were incontestable he nevertheless did
not believe 1n the philosophers’ stone, which he regarded as a
chimera; he added 1 the preface that hus stock of the powders was
now exhausted, and that the cost of making a further supply,
especially 1 1ts demands on health and labour, would be too great
for him to undertake 1t

» Meanwhile a correspondent had written to the famous chemist
Joseph Black (1728-99) expressing the view that Price’s claims
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were nothing but a mass of errors throughout. Black knew that
Price’s advancement m science had been speeded by Wall’s recom-
mendation and in his reply sard that he had 1n fact been very much
surprised that Price should have ever been given the degree of
MD.; as for the pamphlet, he thought that 1t was necessary to take
some notice of it in lus mtroductory lecture to his umversity
students that season, ‘but my only ntention m this was earnestly
to dissuade my pupils fiom giving way 1n the least to the rumous
notions and pursuits of Alchemy, which Dr P’s publication, so far
as 1t may be credited, would have a tendency to encourage. I re-
minded my audience that numerous experiments to prove the
possibility of transformation had been formerly exhibited or de-
scribed w hich were afterwards discovered to have been founded on
nusiakes or frauds: and observed that the present age does not
require incentive to experimental inquiries, with a view to deterring
my young friends from entering Alchemical Notons or Projects.’

D T Duveen, who quotes this letter of Black’s, adds that Wall
later excused himself for having supported Price and said “What-
ever other defects we may have, an attachment to the hermetic
Philosophy makes no part of our character.’

However, Price’s pamphlets had aroused so much controversy
that the Royal Society felt 1t imperative to have the matter settled.
The President, Sir Joseph Banks, reminded him that the honour of
the Soctety as well as his own was at stake, and that the experiments
should be repeated before officially apponted Fellows as witnesses
For some time Price refused to obey, but hus friends put such
pressure on him that n the end he agreed to prepare further quanti-
nies of the powders and to have them ready m six weeks Rather
desperately, he tried to get alchemical information from Germany,
but the six weeks had nearly expired Early mn August the three
delegates of the Soctety arrived at Stoke and Price conducted them
1o his laboratory. Leaving them for a moment, he drank a con-
coction contaming hydrocyanic acid (prussic acid), returned to the
laboratory, and collapsed and died before therr eyes The question
whether Price was led to imposture by vanity or madness, or
whether the mercury of his original experiments had been deliber-
ately adulterated by dealers who knew of hus alchemical beliefs and
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wanted to encourage them to therr own profit, cannot now be
solved. At the nquest, Price was found to have been of unsound
mind, a verdict that may well represent the truth, since he was
certainly a competent chemust and would therefore probably not
have been duped by impure mercury.

Johann Semler

The case of Price was a tragic one, but Figuser relates another of
the same period which provides light rehef It concerns a learned
German scholar, Johann Semler, who was professor of theology
in the umversity of Halle. As a child, Semler had often heard an
alchemist friend of his father describe the wonderful properties
of the Stone, and though he became a theologian he practised
chemustry 1n hus hours of lessure. It 1s true that he could not prepare
anything even remotely resembling the marvellous substance that
had so fired his childish imagination, but he never disbelieved 1n the
possibility of 1ts existence His farth was confirmed by his profound
study of the alchemical classtcs

It so happened that i 1786 Baron Leopold von Hirschen
announced that he had discovered a substance with remarkable
curative powers, which he called the ‘salt of life’. Semler enthus:-
astically undertook the imnvestigation of ths salt and wrote three
memotrs on 1t. He not merely confirmed von Hirschen’s claims but
improved upon them : the salt was more than an ordinary medicine,
it was the panacea for all diseases and, still more astonishing, 1t
could cause metallic transmutation. For the latter purpose, none
of the usual paraphernahia were necessary — no fire, no crucible, no
sulphur or mercury: all that had to be done was to dissolve the
salt 1n water and leave the solution for some days 1n a flask main-
tamed at somewhat higher than room temperature. Under these
condrtions, gold would gradually be deposited at the bottom of the
vessel.

Semler’s position as holder of an important university chair
prevented hus assertions from being rejected out of hand, no one
could doubt his sincerity, and that he was convinced of the truth
of lus claims was not questioned He was, however, asked to
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provide evperimental proof, a request to which he readily agreed.
The chemist Friedrich Gren undertook to examme the salt, of
which Semler sent lum a sample; but as soon as Gren looked at it
carefully he saw that 1t was mied with bits of gold leaf. Semler
agreed that the gold was there, but maintained that 1t had arisen
spontancously. To decide the matter, 1t was agreed that the salt
should be submitted to Heinrich Klaproth, professor of chemistry
at Berlin and one of the leading chemusts of his day. Klaproth con-~
ducted an analysts of the salt, and found that 1t consssted of a mx-
ture of Glauber’s salt, Epsom salt, and bits of gold leaf, made nto
a paste with urme; but wishing to place the matter beyond doubt
he asked Semler to send him a further sample. The result of analysis
was exactly the same as before, and Klaproth was convinced of the
stupidity of the whole affair. Semler, however, persisted He wrote
agan to Klaproth, saying ‘My experiments are well advanced Two
of my flasks are bearmng gold, I take 1t out every five or six days,
and each ume I withdraw about twelve to fifteen grains. Two or
three other flasks are coming along well, leaves of gold can alieady
be seen at the bottom But all ths, so far, 1s costing me a great deal,
for to get a gramn of gold needs an outlay of two to four thalers;
perhaps that 1s because I am not yet sufficiently skilful in the manner
of operating.” So sure was he of his ground that he begged Klaproth
to conduct still another analysis, on this occasion before a public
audience

Klaproth doubtless felt that that might be the only way of re-
futing Semler’s claim, and the meeting was arranged with a good
deal of publicity. Emiment persons, including ministers of the
Crown, thronged the hall, and Berlin warted with impatence for
the result of the tests. It was a staggering one, for the very first re-
agent that Klaproth applied to the ‘gold’ proved that 1t was not
gold at all, but brass A huge roar of laughter went up from the
assembled company, and was echoed throughout Germany At last
the professor of Halle realized that someone had been decerving
him, and he started to mvestigate It then came to hght that his
manservant, who was very much attached to his master, and
desired nothing more than that the professor’s experiments should
succeed, had been 1n the habit of surrepuitiously adding fragments
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of gold leaf to the flasks coptaining the “salt of hife’, but he had
recently been called up for a period of military tramnmg and had
entrusted his wife with the task This she dutifully performed, but
her thnfty mind was shocked at what she considered to be a waste
of expenstve gold leaf. Brass foil had the same appearance and cost
much less, so why not use that instead ?

Thus the whole story came out Semler made a frank admission
that he had been duped, and after the general amusement had died

away he regamned public esteem, but 1n the realm of theology
rather than 1 that of chemistry.

266



EPILOGUE

AFTER the Royal Society’s investigation of James Price’s asser-
tions, no learned scientific body has been willing officrally to notice
alchemical claims. By the end of the seventeenth century a new
chemustry had begun to take shape, 1n which the basic conceptions
and theones of alchemy had no part. The founder of this rational
system, from which our sctence of chemustry has arisen, was the
Hon. Robert Boyle (1627-91), who 1n 1661 published his — literally
~ epoch-making book entitled T%e Sceptical Chymust In this book
he struck at the root of all alchemucal speculation by denymg that
the four Aristotelian ‘elements’ had any right whatever to that
description. Elements, he said, should be regarded as ‘primitive and
simple, or perfectly unmingled bodies; which not being made of
any other bodies, or of one another, are the mgredients of which
all those called perfectly mixt bodies are immedsately compounded,
and into which they are ultimately resolved .. I must not look
upon any body as a true principle or element, which 1s not perfectly
homogeneous, but 1s further resolvable into any number of distinct
substances’. In other words, chemists should regard as elementary
all those substances that they have not yet been able to split up into
two or more constituents, and should not limit themselves by any
preconceived notions of the number of these elements If a sub-
stance 1s undecomposable 1t 1s to be considered an element, and 1t
will retain that status for just so long as 1t withstands the efforts of
chemsts to decompose 1t

The publication of The Sceptical Chymust was the death-warrant
of alchemy, though, as we have seen, 1t survived 1n apparent vigour
for another century. Boyle’s demolition of the four elements was
followed about eighty years later by Joseph Black’s mtroduction
of quantitative methods mn chemucal research, and not long after-
wards by Priestley’s discovery of oxygen and Lavorster’s elucida-

267



ALCHEMY

tion of the composition of air and water A chemical revolution had
taken place, and was finally established by Dalton’s atomic theory
published 1 the opening decade of the nineteenth century.
Chemists now had mn view wider and more promusing fields than
those cultivated without success by the alchemists. Yet 1t must be
remembered that to the alchemists was due much of the practical
chemical knowledge upon which scientific chemistry was based;
and untl the reorientation mitiated by Boyle there was nothing
strange or nconsistent 1 the idea that one metal might be con-
verted 1nto another.

Perhaps we may leave the last words to Boerhaave (1668-1738),
a Dutch chemst and phystcian ‘who, by his renown m Europe and
by the extent of his knowledge, by himself alone was worth almost
a whole academy’. In his New Method of Chemustry he wrote that
if he were asked his opinion about the philosophers’ stone,

I should answer, that the wise Socrates, after reading a most abstruse
book of Heraclitus, being ask’d what he thought of it, repled, that
where he understood 1t, he found 1t excellent, and believ’d it to be so
in those other parts he could not comprehend, which required the
greatest penetration to come at. So wherever I understand the al-
chemusts, I find them describe the truth in the most simple and naked
terms, without decetving us, or being decerved themselves When
therefore I come to places, where I do not comprehend the meaning,
why should I charge them with falsehood, who have shown themselves
so much better skill’d 1n the art than myself, from whom I have learnt
many thungs, in those parts of their writings where they thought proper
to speak plam? . T therefore rather lay the blame on my own 1gnor-
ance than on their vanity Yet I have often doubted, upon reading thesr
secrets, whether these skilful persons, after they had discovered so
many extraordinary things by naked observations, might not by a too
great quickness of apprehension anticipate, and relate things for facts,
which they conclude might be done, or even must of necessity have
been done, 1f they had persisted 1n the pursut "Tis certain a very grave
alchemust, Alexander Suchthen [Seton], a disciple of Paracelsus, and-a
zealot in defending lus doctrine, had tried so many things to so hittle pur-
pose, that he concludes, at the end of his treanse of antimony, that all
the philosophers, the principal of whom he there recites, had died before
they brought therr speculations to an 1ssue If this be the case, which I
shall not pretend to determine, we are nevertheless exceedingly obhiged
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to them for the immense paimns they have been at, 10 discovering, and
handing to us, so many difficult physical truths Insomuch, that Lord
Bacon justly compares them to a father, who on his death-bed inform’d
his lazy sons, of a sum of money which he had hid underground n his
garden After lus death they went to digging, 1n hopes of finding the
treasure, and tho’ they mussed their aim, for in reality there was none
hid, yet they sufficiently enrich’d themselves, by the large crop which
the ground, 1n consequence of this ullage, produced. Thus much I
have long ago had a mind to say, concerning the knowledge of the true
alchemusts 1n physics, lest such skilful artists should be condemn’d by
incompetent judges .. Credulity 1s hurtful, so 1s incredulity the
business therefore of a wise man 1s to try all things, hold fast what 1s
approv’d, never limt the power of God, nor assign bounds to nature.
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Alembrc, still-head or complete still.

Aludel, condensing receiver used to collect sublimates

Agqua fortis, nitric acid.

Aqua regra, a mixture of nitric acid and hydrochloric acid, 1t will dis-
solve gold ’

Argentvive, mercury, quicksilver.

Athanor, furnace (Arabic al-tannur)

Ayoth, mercury, especially the hypothetical mercury supposed to be the
first principle of metals

Bain-marie, water-bath

Caduceus, wand of Hermes or other messenger

Calcination, conversion of a metal or other mineral to the state of a fine
powder, typically by means of heat

Calx, product of calcination.

Ceration, conversion of a substance to a waxy condition

Cinnabar, ore of mercury, mercuric sulphide, HgS

Circulation, reflux distillation

Coagulation, crystallization, conversion of a iquid to a sohd

Cohobation, return of a iquid distillate to its residue followed by further
distillation, and so on

Congelation, crystallization.

Cupel, crucible made of bone-ash or clay for testing or refining gold and
silver.

Croslet, crucible.

Cucurbit(e), flask or ‘gourd’ formng lower part of a still.

Descension, distllation or fusion 1n which liquud product flows down
into a recerver below.

Distillation, boilling a liquud and reconverting the vapour mnto a hiquid
by cooling; sometimes applied to the removal of liquid from one
vessel to another by capillary movement through a wick or strip of

_cloth -

Ferment, yeast, barm, sometimes applied to the philosophers” stone

Firxation, rendering a substance non-volatle -

Hypostatical principles, sulphur, mercury, and salt
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Imbibition, same as cohobation

Muluplcation, transmutation, alchemical preparation of gold, arti-
fictally induced growth of gold

Pelican, form of arculatory sull

Projection, addition of the phiosophers’ stone to the materal prepared
for transmutation

Puffers, alchemusts, from their excessive use of bellows

Putrefaction, conversion of a metal mnto an apparently inert mass or
powder

Red wark, converston of base metals into gold
Sophic hydrolith, philosophers’ stone
Soufflenrs, see Puffers

Tincture, philosophers’ stone or 1ts action upon base metals.
White water, mercury

Whte work, conversion of base metals into silves,
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A DICTIONARY OF SCIENCE

E. B. Uvarov and D R Chapman

RI

In its new edition the value of the Dictionary of Science to
students and laymen has been entended by the addition of
explanations of many new words which have come into use in
recent years. Lhis is particularly true in physics, where recent
advances have given nise to large numbers of new ideas and
terms such as atomic cnergy, radar, and radioactive 1sotopes

Many new terms relating to modern advances in chemistry have
also been added. Together with this new materal, the student
will find in this book reliable defimtions and clear explanations
of the simpler terms used 1n astronomy, chemustry, mathematics,
and physics, as well as short notes on all the chemical elements
and their most important compounds conveniently airanged 1n
alphabetical order, The intelligent layman will find this Diction-
ary helpful when faced with the numetous scientific and technical
terms which are increasingly becoming an important part of our
daily lrves




MEN OF MATHEMATICS

E.T.Bell

A276, A277

Although their work 1s mdispensable for an apprecration of
much of science and philosophy, the great mathematicians are
far less well known than the great scientists and philosophers.
Yet several of them have had interesting lives 1n military affars,
statecraft, and other practical pursuits. On the personal side,
mathematicians have been all sorts and conditions of men, poor
and rich, honest and dishonest, open-handed and close-fisted,
peaceable and quatrelsome, arrogant and humble—in fact,
almost anything except stupid. Like some of the famous poets
and musicians, most of the creative mathematicians have
matured early ; some accomplished lasting work before they
were twenty The following chapters present a fair sample of
the lives of these extraordmarily gifted men Volume I includes:
Zeno, Eudoxus, Archimedes, Descartes, Fermat, Pascal,
Newton, Leibmiz, the Bernoullis, Euler, Lagrange, Laplace,
Monge, Fourter, Poncelet, Gauss, and Cauchy. Volume II
continues the survey from Gauchy to Poincaré and Cantor,
who were famous figures i the early part of the twentieth
century
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 ARCHAEOLOGY FROM THE EARTH

Szr Mortimer Wheeler

A356

The prehistory of man 1s a hundred times as long as lustory
and our knowledge of man’s achievement thus depends to a
disproportionate extent upon the unwritten records of stone,
metal, clay, and other materals which ttme has buried The
author deals in critical fashion with some of the methods
whereby the modern archaeologist recovers these buried
_records, and at the same time emphasizes their human content
—1n the words of Antony 1n the Market-place, “You are not
wood, you are not stones, but men’ He has had long experience
of archaeological method both in Europe and the East, he has
been Director of the National Museum of Wales, Keeper of
the London Museum, Director of the Institute of Archaeology
i London, and Director-General of Archaeology i India.
His style 1s lively and vigorous, and he never forgets, to quote
his own words, that ‘dead archaeology 1s the driest dust that
blows’
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SILVER

AN ILLUSTRATLD INTRODUCTION
TO BRITISH PLATL FROM THE MIDDLE AGES
TO THE PRESENI DAY

Gerald Taylor

A306

Several recent exlubitions and the growing collections of plate
mn England and America have stimulated interest 1n the history
of the Briish goldsmiths’ and silversmiths’ craft in many
people who are not themselves collectors As well as illustrated
catalogues and descriptions of the plate 1n the major collections,
and of church plate, several books of a more general scope have
appeared But to understand them the reader requires consider-
able speciahzed~knowledge. Moreover, many of them are
expensive and difficult to obtain This book 1s intended to fill
the gap by providing an mtroductory esplanation of the
potentials of the two precious metals, silver and gold, and of
therr domestic use m England from the Middle Ages until the
present day It contains 64 pages of plates and many drawings,
and abbreviated tables of hall marks of the London and mam
provincial assay offices provide a convenient means of dating
plate from the sixteenth century onwards



CHEMISTRY

THE CONQUEST OF MATERIALS
Kenneth Hurton

" A353

Lots of Reofale wonder ‘what’s this new stufl*” when they handle
fibres, detergents, or other synthetics Their interest in chemustry
15 apt to be stifled of the reply 1s ‘sodum dichlorophenoxyace-
tate’, and not sufliciently satisfied 1f they are awrly told that 1t 1s
- made from coal, chalk, and salt The author hopes to make both
" these answers intelligible and satisfying, and to provide enhight-
enment on a subject about which many people feel intelligent
curiosity.
If anyone, previously ignorant of chemustry, feels mnclined,
after reading this book, to read more about 1t 1 the Penguin
~ pertodical, Scrence News, and succeeds 1n understanding such
arucles, the author will have accomplished both his chief ends,
the first 1s to show the fascination and mmportance of chemustry,
and the second 1s to make 1t intelligible
After an account of the most impoitant of the chemical ele-
ments, such as oxygen, hydrogen, and carbon, chemical formulae
and equations are explamed 1n enough detail for the rest of the
book to be understood. The way i which atoms are arranged 1n
the maolecules of a compound 1s shown to determine its pro-
perties, for example, fibres are all made of long molecules
The various compounds are classified according to the ways
in which they are useful to man fuels and foods, clothes, fibres
and plastics, anaesthetics, drugs, explosives, and the ‘heavy
chemtcals’, such as ammonia and sulphuiic actd, which are used

on a large scale 1n industry
Among the many substances whose nature 1s explamned are
. vitamins, sex hormones, pemcillin, cocaine, *Terylene’, nylon,
“silicones, PVC, TNT, BIIC, and DDT.



