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TheMeaning
of Alchemy

It is late a night. In a room hidden away
from prying eyes, an old man bends over a
flask of bubbling colored liquid. All around
Is a clutter of jars, bottles, and apparatus
that looks somewnhat like the equipment in a
modern school chemistry laboratory. The
walls are hung with animal skulls and astrol -
ogers charts. A duffed owl dts amid a
jumble of thick leatherbound books with
iron clasps. From time to time he gtirs the
liquid, muttering strange words to himself.
His fur-collared cloak is in tatters, and he
shivers dightly from the chill draft leaking
through a broken window. His supper, en-
tirely forgotten and long cold, lies untouched

6

Absorbed in the long labor of a
dual search—for the secret that
will enable him to transmute base
metal into gold and to achieve
spiritual perfection—the alchemist
pursued his involved experiments,
laying the foundations for the
science, then still unborn, that
we now know as chemistry. Often
his experiments had unexpected
results: sometimes a new element
would be isolated, sometimes a
mixture went up with a bang.

Right: Explosion in the Alchemist's
Laboratory, a painting that shows
the dangerous result of a sudden

and violent chemical reaction.






" Thewhole
of hisadult

lifehasbeen
devoted toa
single task"

on a nearby bench. Nothing disturbs his concentration as he
patiently watches the liquid evaporate. Then disappointment
clouds his face. Something has gone wrong. He pores over an
old manuscript, puzzling at the strange language and symbols.
With a 9gh, he sats up some more apparatus. Perhaps a grain
more of this and a grain less of that? His excitement returns.
The years have dipped by unnoticed. His whole life has been
dedicated to one task. He is determined to discover the secret
of turning ordinary metals into gold.

Although there is some truth in this popular description of
an adchemigt, it is by no means the whole story. There is far
more to dchemy than a desre to make gold, and serious
alchemists were not crazy old men. They were often among the
leading scientific and religious thinkers of their time.

The word alchemy is an Arabic one, but no oneiswholly sure
where it came from. The most popular explanation is that it
originaly meant "the art of the land of Khem." Khem was the
name the Arabs gave to Egypt, and it was from Egypt that they
acquired their knowledge of this strange science, which they
later transmitted to the West. Another possihility is that the
word derives from the Greek chymia, which means the art of
melting and aloying metals.

Alchemy is extremely complicated. It is based on the practical
skills of early metaworkers and craftsmen, on Greek philo-
sophy, and on Eastern mystic cults that sprang up in the first
centuries after Christ and influenced so much of magic and
occult thought. It must be remembered that when achemy
flourished there was no dividing line between science and magic.
Ideas such as the influence of the planets and the effect of certain
numbers or |etters on people's lives might today be regarded as
superstitions. At that time they were perfectly acceptable to
those who were making the kind of accurate observations about
the material world that paved the way for modern science.

Long before the beginning of adchemy gold was regarded as
the most valuable metal. Its possession indicated wedth and
power, and it was prized for its beauty. Known as the most
perfect metal, it soon acquired symbolic meaning. It came to
stand for excdlence, wisdom, light, and perfection. For serious
alchemists gold had both a real and a symbolic sgnificance,
which at first ssems confusing. The reason is that alchemists em-
barked on two different and difficult quests at the same time,
and success in one meant success in the other. The first am is
the one that most people know about. The alchemist was
attempting to find away of transmuting, or changing, ordinary
metals into the most perfect metal, gold. The second am isless
well-known but was far more important. The achemist was
trying to make the soul progress from its ordinary state to one of
spiritua perfection.

For many centuries Western alchemists ceasdesdy searched
for the Philosopher's Stone. What was this eusve object? It
was not some giant boulder on which ancient sages sat and
meditated. Nor was it a closgly guarded tablet inscribed with
words of wisdom. It was a substance that achemists were con-
vinced they could make, with divine assstance, by subjecting
certain raw materiads to complex and lengthy chemica pro-
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Above: the obvious goal of alchemy
and the best-remembered one was
the production of gold from base
metal. Here in a 19th-century
engraving, executed long after
alchemy had lost its preeminent
position as a respectable science,

an alchemist displays a small
nugget of gold to his patron.

Left: the Spanish mystic Raimon
Lull, traditionally believed to
have been an alchemist. Whereas
the making of gold has been well
remembered by posterity, the
second, hidden part of the quest
is mainly forgotten. The alchemist
was also searching for a way to
reach spiritual perfection, and
believed that purifying base
metals into the " perfect” metal,
gold, was the outward symbol of
transmutation of his soul from an
ordinary state to a condition of
union with God. In this illustra-
tion, Lull holds a newborn baby—
the personification of the soul.







Left:Tfte Alchemists by Pietro
Longhi, painted about 1757. The
achemig on the right points to
the Philosopher's Stone, the
gold-colored magicd liquid that
could be produced only by a series
of mysterious, intricate processes.
Bedow: a detail from the painting
showing the retort that was caled
the Philosopher's Egg, in which

it was bdieved the Universal
Spirit could be given a materia
form as the strange gold-making
esence sought after by so many.

cesses. The problem was to find the right raw materials and the
correct chemical processes. It was a widely held belief that the
Universe was permeated by a spirit that linked everything to-
gether. Alchemists thought that this spirit could somehow be
reproduced and compressed into a magical substance which they
named the Philosopher's Stone. Once discovered, a small
quantity of this magical substance added to ordinary metal
would change it into gold. Taken as a medicine, the Stone would
act as a miraculous cure. It was even believed by some to confer
immortality, and was often called the Elixir of Life.

All the patient experiments that alchemists carried out in their
laboratories over the centuries were motivated by one over-
whelming desire—to produce the Philosopher's Stone. In the
course of their painstaking and dedicated work they established
many important chemical facts which, even if they did not lead
to the Philosopher's Stone, helped to form the basis of chemistry
as we know it today.

The greatest alchemists were skilled in many fields. The scope
of knowledge in those days was small enough that a person
might hope to master all there was to know about subjects as
diverse as medicine and religion, philosophy and alchemy, logic
and magic. The seeker of knowledge would see nothing incom-
patible in the different fields of study. Magic would not conflict
with medicine, or philosophy with religion. Knowledge was
thought of as a unity, and al the different branches were dif-
ferent aspects of this unity. They al led toward a greater under-
standing of the Universe.

Above: The Elixir of Life by the
19th-century caricaturist Phiz.
Medieval achemists believed that
the transmuting agent—the Philo-
sopher's Stone—would also act as
a universal cure if taken as a
medicine, ending disease and old
age by conferring immortality upon
the fortunate beings who drank the
magical and elusive substance.
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Roger Bacon,
the Scholar Alchemist
Roger Bacon was a medieva
scholar of wide learning. Al-
though some of his supposed
inventions have been shown to
be purely legendary—he did
not, for example, invent gun-
powder—he was certainly well
ahead of histimein many ways.
Two of his suggestions that
show his many-sided brilliance
were that imperfect Sght could
be aded by using suitably
shaped lenses, and that the
globe could be circumnavi-
gated. It was perhaps this gift
of thinking beyond others of
his time which led to the idea
that Bacon was aided by the
Devil, and because of his will-
ingness to oppose many of the
notions current at the time, he
uffered persecution.

In hisa chemica work Bacon
distinguished between theoreti-
cd dchemy and practica
achemy. He bdieved practical
dchemy superior to other
sciences, and more likdy to
produce material advantages.
Like the other medieva think-
ers, hethought experimentsdid
not provide a basis for inferring
genera laws, but only gave
confirmation of conclusons
that are reached by deduction
from aready accepted generd
principles.

In this respect, Bacon was a
man of histime. That reasoning
lies behind much of the tradi-
tiona achemica work.

12

The greatest Arab achemist, Jabir, who lived from about A.D.
722 to 815, was awiddy read scholar who wrote treatises on an
enormous variety of subjects including geometry, poetry, magic
sguares, and logic. Although his main concern as an achemist
was discovering how to convert ordinary metals to gold, he also
recorded many important chemica observations, and his design
of apparatus led to the development of the modern ill.

Al-Razi, the celebrated Persian achemist and physician who
lived from about A.D. 866 to 925, wrote books on medicine,
natural science, mathematics, astronomy, logic, philosophy, and
theology, as wel as many works on achemy. For the first time
in the history of chemistry, facts about chemical substances,
reactions, and apparatus are carefully observed and verified in
his books.

When we come to 13th-century Europe we find Albertus
Magnus among a distinguished sdection of alchemists. He was
one of the greatest scholars and teachers of the Middle Ages, and
as recently as 1932 was canonized as a Catholic saint. Among his
many works were treatises on alchemy, and he was the first to
describe the chemica composition of such substances as cin-
nabar, white lead, and minium.

Below: even Cleopatra was considered by tradition to have been
an alchemidgt, as shown in thisillustration of her gold-

making process, from a Coptic manuscript of the 3rd century A.D.
Part of the inscription reads, " One is All, and through it is All,
and by it isAll" and "if you have not All, All is nothing."
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Far right: Albertus Magnus, 13th-
century scholar and churchman.
His alchemical writings show his
interes in a field of gudy that
during his lifetime was consdered
fully worthy of investigation by
due best and most pious thinkers.
Below: Saint Thomas Aquinas,
*ho died in 1274, was a pupil of
Albertus Magnus, and like his
caster believed in the possibility
of making gold alchemically. But
be hdd that the occult operations
of a celestial virtue were needed.
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Above: a symboalic synthesis of the
Great Work, from a 17th-century
French alchemical manuscript. The
central figure is probably Nature,
or Flora, uniting the powers of
darkness and light (indicated by
the dresses). The alchemigt is
sitting to the left under the tree
with his scale beside him. The
faces in the hollow tree behind

him are probably past alchemists,
whose accumulated wisdom helps
him in his quest. The difficulty
that the reader encountersin
trying to unravel the symbolism

of alchemy is largely intentional:
it was meant to be obscure, to be
deciphered only by those who had
"eyesto see" and were capable of
under sanding the mystic message.

14
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Paracel sus was one of the most notable scientific figures of the
15th century. From his knowledge of achemy he was able to
introduce awhole new range of medicines for medica treatment.
Until that time remedies had been amost exclusively herbal.

One of the greatest difficulties encountered in exploring the
development of achemy is that the books and manuscripts
describing the substances to be used and the chemical processes
to be followed were written in such obscure, symboalic language.
They were often open to many different interpretations, and
were puzzling even to an experienced achemist. An ordinary
reader would be floundering after the first sentence. Because the
books that the achemists consulted are incomprehensible to al
but an initiated few, most of our knowledge of alchemy is based
on legends of transmutations. Many of these have been handed
down and greatly embroidered in the course of time. At this
distance it is impossible to gauge how much truth there might
have been in these stories, and how much trickery. However,
there are some accounts that appear convincing. These are ones



in which the narrator has an established professiona reputation
and little to gain from deceiving others. One such man was the
well-known Dutch physician Johann Friedrich Schweitzer, who
lived in the 17th century.

Schweitzer, who was born in 1625, was a distinguished doctor.
He numbered Prince William of Orange, the future King of
England, among his patients. In the fashion of his day, he was
generdly known by the Latin version of his name, Helvetius. In - { -
1666 when he was 41 years of age, Helvetius received a strange %,
Christmas present: the ability to turn lead into gold. He later %; 3
wrote down an account of what happened. On December 27, in
the late afternoon, a stranger came to his house. He described
him as being "of a mean stature, a little long face, with a few

Above: the need—as alchemists
saw it—to conceal their arts from
all but each other led to a werd
literature in which fantastic
creatures were used as symbols
only inteligible to the initia-

ted. In this manuscript of 1572

a dragon resuscitated after death
stands for one specific process.

Left: the alchemist Leonhard
Thurneysser being visited in his
laboratory by his patron, the
Elector Johann Georg. Fraud was
hardly an unknown in alchemical
circles, and Thurneysser had an
interesting line of trickery. He
would take an iron nail and offer
to transmute half of it to gold.

He dipped the nail into an oily
liquid, and presto! as he withdrew
it, half of it was golden. The
secret was amply to start with

a nail that was already half iron
and half gold, paint it black,

and then dip it into a solvent.

The paint dissolved, and the rapt
audience saw the " transmutation."

15



Below: Johann Schweitzer, known
as Helvetius. He was a well-
respected doctor of medicine, the

physician to the Prince of Orange.

His account of a transmutation is
till one of the most circumstan-
tial and puzzling alchemical
reports, with apparently little op-
portunity and no motive for fraud.

16

smal pock holes, and most black hair, not at al curled, a
beardless chin, about three or four and forty years of age (as |
guesed) and born in North Holland." The stranger told
Helvetius that he had read severd of his pamphlets, and in par-
ticular one that was highly critica of an English experimenter
who had clamed to have invented a universal medicine. Did
Helvetius think, asked the stranger, that it was impossible?

The two argued in a friendly fashion for some time. Then the
stranger took out of his inner pocket a carved ivory box and
showed Helvetiusits contents—three heavy pieces of stone "each
about the bigness of a amdl walnut, transparent, of a pale brim-
stone color.” This, sad he, was enough to turn some 20 tons of
lead into gold. Helvetius handled a piece greedily, and begged
the stranger to give him just alittle. When the stranger told him
that this was impossible, he contrived to scrape a speck under
his fingernail surreptitiously.

After telling Helvetius how he himsdf had learned the art,
the stranger demonstrated "some curious arts in the fire," and
promised to return in three weeks time. As soon as he was gone,
Helvetius excitedly got out a crucible and melted some lead in
it. When he added the tiny crumb of stone, however, "almost
the whole mass of lead flew away," leaving only a dull residue.

The physician impatiently awaited the return of the stranger,
more than half convinced that he would not come again; but in
three weeks exactly the man of mystery once more came to his
house. "But," said Helvetius, "he was very sparing in speaking
of the great dixir, gravely asserting, that was only to magnify
the sweet fame of the most glorious God." Again the physician
begged him for some of the stone, and at last the stranger
relented. According to Helvetius: "He gave me a crumb as big
as arape or turnip seed, saying, receive this smal parce of the
greatest treasure in the world, which truly few kings or princes
have ever known or seen." Ungratefully Helvetius protested that
this was hardly enough to transmute four grains of lead, where-
upon the stranger took it back, divided it in hdf, and flung half
in the fire saying, "It is yet sufficient for thee."

Helvetius confessed his former theft, and recounted his lack of
success. The stranger laughed and said: "Thou art more dext-
rous to commit theft, than to apply thy Tincture; for if thou
hadst only wrapped up thy stolen prey in yelow wax, to preserve
it from the arising fumes of lead, it would have penetrated to the
bottom of the lead, and transmuted it to gold.” He promised to
come agan the next morning at nine to show Helvetius the
proper procedure.

"But the next day he came not, nor ever since; only he sent an
excuse a haf an hour past nine that morning, by reason of his
great business, and promised to come at three in the afternoon,
but never came, nor have | heard of him since; whereupon |
began to doubt of the whole matter. Nevertheless late that night
my wife . . . came soliciting and vexing me to make experiment
of that little spark of his bounty in that art, whereby to be more
assured of the truth; saying to me, unless this be done, | shall
have no rest nor deep dl this night . . . She being so earnest, |
commanded a fire to be made (thinking aas) now is this man
(though so divine in discourse) found guilty of falsehood .. . My



wife wrapped the said matter in wax, and | cut half an ounce or
sx drams of old lead, and put it into a crucible in the fire,
which being melted, my wife put in the said Medicine made up
into a small pill or button, which presently made such a hissing
and bubbling in its perfect operation, that within a quarter of
an hour all the mass of lead was totally transmuted into the
best and finest gold . . ."

The philosopher Spinoza, who lived nearby, came to examine
the gold, and was convinced of the truth of Helvetius' story.
The Assay Master of the province, a certain Mr. Porelius,
tested the metal and pronounced it genuine.

What Helvetius implied in his story was that the strange
visitor was an alchemist who had given him some of the
Philosopher's Stone. Although we may find the idea incredible,
and wonder whether Helvetius was the perpetrator of a giant
hoax, none of his contemporaries saw it in that light. To them,
alchemy was perfectly acceptable, and they saw no reason to
doubt Helvetius' integrity.

What would an alchemist's laboratory have looked like at the
time of Helvetius? We can gain a good idea from the many 16th-
and 17th-century engravings and paintings of the subject. The

Left: illustration from Ordinall
of Alchimy, a 15th-century text
by Thomas Norton. (Bodleian Li-
brary, Oxford, MS Ashmole 971,
f.14v). It shows a pupil learning
the mysteries of dchemy from a
master, which was the usual way
of becoming an achemist onedf.
The experience of Helvetius was
gartlingly different: he achieved
success in dchemy without going
through a long apprenticeship,
having gained specid powers and
knowledge from a strange visitor.

17






Left: a 16th-century alchemist at
work as depicted by the Flemish
artist Jan van der Straet. The
scene shows a laboratory of the
kind that Helvetius would have
recognized, with the furnaces
blazing and the assistants hard

at work with a variety of elaborate
and specialized bits of equipment.

walls of the room would probably be covered with strange
symbols and achemical inscriptionsin Latin, Greek, Hebrew, or
Arabic. Anima skeletons and bunches of medicina herbs might
hang from the celling. The tableswould be piled high with books
and parchments, jostling for space with retorts and crucibles and
the odd human skull. There would be severd different furnaces
to provide different heats, and a bellows to fan theflames. There
might be a glass mask for protecting the face, and there would
be shelvesfilled with numerousjars, ills, and tripods. Of course,
for the true achemigt, an altar for prayer and meditation was an
essentid feature. The room would probably be tucked away
somewhere in the cellar or attic, where a gleam of light showing
late at night would not attract too much attention. Alchemists
were dways anxious to preserve secrecy about their work. If too
many people knew about their activities they might be persecuted
by the Church for their strange beliefs, or hounded by greedy
people hoping to amass a fortune.

Alchemigts used a bewildering variety of ingredients in their
search for the Philosopher's Stone. Copper and lead, sulfur and
arsenic, urine and bile were but a few of them. Substances were
combined and separated, heated and cooled, vaporized and
solidified, and sometimes even just left to rot. The processes
carried out in the laboratory were often fairly complex. Calcina
tion, sublimation, and distillation are three of the better known
ones. In calcination metals and mineras were reduced to a fine
powder. In sublimation asubstance was heated until it vaporized,
and then returned to its solid state by rapidly cooling the vapor.
In distillation aliquid was converted into avapor by boiling, and
then condensed back into a liquid by cooling. These and many
of the other processes required heat, so furnaces were the most
important equipment in the alchemist's laboratory.

Because the alchemist needed many different intensities of heat
for his various operations, he had to have many furnaces of
different Szes. Regulating heat was dways a great problem.
Thomas Norton, an English adchemist of the 15th century, is
sad to have invented dampers to regul ate the heat of the furnace.

The fire of the furnace, which might be fuded with anything
from charcoa and peat to rushes and anima dung, needed
constant attention. Many alchemists believed that transmutation
would be easier if very high temperatures could be obtained.
They used the bdlows to such an extent that they earned the
nickname of "puffer." Now this term is used more appropriately
to describe those who were searching only for gold, and not the
true alchemist who also aimed at spiritual perfection.

Many chemica treatises give instructions on the use of dif-
ferent kinds of furnaces. Besides the calcinatory furnaces for
reducing metals and minerds to a fine powder, there was the
athanor. This contained a deep pan of sfted ashes. The material
to be heated was placed in afirmly seded container and covered
with the ashes. This method is rather like a modern chemist's
sand bath. Then there was the descensory furnace, which had a
funnel with alid. Liquid could flow down the stem of the funne
into a receptacle. Another sort of furnace was known as the
dissolving furnace. It conssted of a smdl furnace supporting a
pan full of water. In the pan wereringsto hold glass containers. It

19
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Above: an alchemist's oven or
athanor, from a fresco executed
about 1400. The alchemist's fur-
nace was the most important piece
of equipment, for exact degrees

of heat were considered crucial

for the stages of transmutation.

resembles amodern water bath, and is thought to have been in-
vented by a woman achemist who lived some time in the early
centuries after Christ. She is a shadowy figure who appears in
much of the mystical alchemical literature, and isknown as Mary
the Prophetess. Sheis also sometimes wrongly referred to as the
gger of Moses. The French water bath or bain-marie is named
after her.

Distillation was an important process in achemy, and re-
quired a large number of different gtills. The earliest dtills were
farly smple. They conssted of aflask containing the substance
to be distilled, alid or still head, and a ddivery spout leading to
another flask that would receive the distilled liquid. The Arabs
greatly improved methods of distillation. The word alembic,
which we use today for part of a till, derives from the Arabic.
The Arabs perfected the art of distilling the essence of flowers,
fruit, and leaves. The invention of more complex dills in the
12th and 13th centuries, which included cooling mechanisms, led
to the didtillation of comparatively pure alcohol, and the
discovery of many new substances.

Alchemists subscribed to one strange beief that made their
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Left: the alchemist's water bath
or bain-marie, a woodcut of 1519.
The substances in the glass
vessels sugpended in the water
were warmed only gradually

by the furnace below the bath.

Left: Mary the Prophetess, also
known as Mary the Jewess, an
early female alchemist who was
credited with the invention of

the water bath that still carries
her name. Traditionally she was
believed to be Miriam, the sister
of Moses. This stylized portrait
was published in the 17th century.
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Right: frontispiece of a treatise
by Johann Rudolf Glauber, an
alchemist who is now recognized
as the greatest practitioner of
practical chemigry of the 17th
century. It shows a furnace with
its parts, used for distillation.
A. the furnace itsdf, with an
iron digtilling vessdl inside,
fastened to a globular vessel
that received the distillate.
B. the alchemist taking off the
lid of the digtilling vessal in
order to spoon in some material.
C. the digtilling vessdl itself.
D. a cutaway view of the digtilling
vessl.
E. a second distilling vessel, not
incorporated within a furnace.

tasks even more time consuming. Even when they thought that
they had found the right substance and the right method of
treating it for any stage in their experiment, they were convinced
that they must submit the same substance to the same process
over and over again. A specia till, known as a pelican, was
especidly useful in this respect because it enabled a substance
that had been digtilled to be returned to its residue, and then
to be redistilled as often as the alchemist desired. In some cases
this was hundreds of times.

One of the oddest named pieces of equipment was the Philo-
sopher's Egg. It was aretort—that is, a vessd into which sub-
dances are distilled—but an especidly important one. The
alchemist hoped that it would eventualy contain the substance
that congtituted the Philosopher's Stone. It could then be said,
in the strange alegorica language of dchemy that so often
mixed the symbolic and the mundane, that the Stone had hatched
from the Egg.

Anachemist'slaboratory wasafascinating place, and achemy
exercised a hold over a wide range of people from learned
religious and scientific thinkers to humble smiths and tinkers.
Even reigning monarchs could be included among its prac-
titioners. Charles Il of England, who might be thought to have
been fully occupied with foreign and domestic affairs, had a
laboratory constructed under the roya bedchamber. Access was
by a private staircase, Herakleios I, the 7th-century emperor of
Byzantium, neglected his duties in later years to pursue his
studies of alchemy. And Rudolf I, who was Holy Roman
Emperor from 1576 to 1611, was financidly ruined by his
expenditures on astrology and achemy.

Why was dchemy such a compelling subject? At first sght it
seems to be an odd blend of the bizarre and the practical. The
stories of transmutations are incredible, bordering on fairy
tales, but the equipment that the alchemist used in hislaboratory
was technically advanced for its time. Why were such sophistic-
ated scientific methods used in the pursuit of such mystical
ideas? What were the beiefs that lay behind this occult science?
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Right: The Alchemist's Experiment
Takes Fire, by the 17th-century
Dutch artist Hendrick Heerschop,
shows a scene that was probably

far from uncommon since alchemists
worked with processes and mater-
ials whose explosive potential

was only partially understood.

Below: the Neapolitan alchemist
Giambattiste deta Porta, writing
in the late 16th century, came up
with the interesting theory that
the artificer of alchemical equip-
ment should consider nature, "who
hath given angry and furious
creatures as the lion and bear
thick bodies and short necks."
Thus vessels to contain materials
" of a flatulent nature and vapor-
ous' should be large and low.
Delicate spirits, however, should
be drawn through long dender
necks, like the ostrich—" gentle
creatures and of thin spirits.”




Above: a gurdy alembic, part of Above: the pelican, with two Above: theretort, another long-
distilling equipment, was likened necks for continuous distillation, necked piece of equipment, was
to an aggressively prancing bear.  took its name from the bird. likened to a kind of wild goose.
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ThePrinciples

of Alchemy

Prince Khalid ibn Yazid lived in Damascus
in the 7th century A.D. Although he was the
rightful caliph, he had been so sickened by
political intrigue that he had retired from
court and devoted his life to a study of
achemy. One day a manuscript that was
supposed to contain the secrets of the Phil-
osopher's Stone fell into his hands. Khalid
studied it long and carefully, but was unable
to understand it. He offered a magnificent
reward to anyone who could solve the riddle
of the manuscript and perform a successful
transmutation.

Charlatans and rogues flocked to the
Prince's house in Damascus. They ate his

24

The Arabs, who preserved so much
of the classical Western tradition
while Europe was mired in the
economic and social disasters of
the Dark Ages, induded alchemy
among sciences that they studied.
Above: Jabir ibn Hayyan, most
famous of the Arab alchemists.
Right: page from an 18th-century
Arab alchemical manuscript. The
two large figures represent the
aun and the moon, and the small
figures between them praobably
represent metals. The inscription
below explains that substances in
balance are stable; only those not
in balance will undergo change.
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"Khalid...
orderedthe
Immediate
execution of all
thefalse
alchemists'

Above Morienus who hed been a
Chrigian schalar in Alexandria
before he became a hermit. He
indructed the Arab prince, Khdlid.
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food and spent his money and not one of them made the least
progress in interpreting the manuscript. At that time Morienus,
a true achemist, was living a ample life as a hermit in Jeru-
sdlem. When he heard how the Prince was being deceived he was
determined to visit him. He hoped not only to enlighten Khalid
about achemy, but aso to convert him to Christianity. The
Prince received him warmly and gave him a house and equip-
ment for his work. In afairly short time Morienus succeeded in
producing the magic substance. He presented it to the Princein
a vase inscribed with the words "He who possesses this has no
need of others." Khalid was overjoyed and ordered the im-
mediate execution of al the fase alchemists. In the ensuing
commotion Morienus disappeared, and Khalid found that
although he had the Philosopher's Stone, he had no idea how
to use it. His servants searched far and wide, and eventualy
traced Morienus to his hermitage in Jerusalem. He returned to
the palace of the Prince and initiated him into the secrets of
achemy. Khalid preserved what he had learned in a series of
achemical poems known as The Book of Amulets, The Great
and Small Books of the Scroll, and The Paradise of Wisdom.

The gtory of Morienus is told in the firg achemy text that
appeared in medieva Europe. This was the Book of the Com-
position of Alchemy, which was trandated from Arabic into
Latin in 1144 by an Englishman known as Robert of Chester.

It had been because of the Arab interest in learning that many
Greek writings, including those on achemy, were preserved.
Within a century of the death of Muhammad, founder of Islam,
the Arab empire reached from the Pyrenees to the Indus and
incorporated hundreds of different tribes and races. Arabic had
been made the offidd language, and al learned books were
either trandated into Arabic or written in Arabic. The city of
Alexandria, an ancient Greek center of learning, had been con-
quered by the Arabs in A.D. 641. Its enormous library had
already been partly destroyed. The Arabs eagerly saized what
was left and later sent many of the books to Baghdad. In this
way Arabic translations of Greek philosophers found their way
al over the Arabic world, while for over 500 years the writings
of the Greeks were amost unknown in Western Europe.

One of the most influentia writers whose work was redis-
covered inthe library in Alexandriawas Aristotle. Hisideas had
a particular influence on the development of achemy. Accord-
ing to Aristotle, the basis of the entire material world was some-
thing that he called prime or first matter. Thiswas not, as it may
sound, some gray dudge from which the world gradualy
evolved. In fact, it was not a substance one could see or touch.
It had no physical existence on its own account. However, it
was the one unchangeable redity behind the ever-changing
material world. To give this matter a physical identity and in-
dividua characteristics, various stages of form were needed.

The firg stage of form, Aristotle believed, was found in the
four dements of Earth, Air, Fire, and Water. The eements,
while distinguished from each other, are aso related by four
qualities. These qualities are dry, moist, hot, and cold. Each
element possesses two qualities, of which one predominates, and
each eement is linked to two other eements by the quality



Above: soldiers of the Roman em-
peror Diocletian burning Egyptian

alchemical books about A.D. 290.
Apparently some alchemists who
had mastered the art of preparing
alloys that resembled gold and
silver were passing off their good
imitations as genuine metals. To
end the nuisance, Diocletian
ordered all the ancient books
"which treated of the admirable
art of making gold and silver" to
be burned. As a result, we now
have only a very few Egyptian
technical manuscripts—those
saved from the flames by chance.
Two show clearly that the Egyp-
tians were expert in metallurgy,
which was a secret craft controlled
by their powerful priesthood.

Left: alearned discusson in an
Arab library. It wasin libraries
like this that the knowledge of

the Greek philosophers was pre-
served during the long years when
learning in Europe languished.
This manuscript illustration dates
from 1237, when Western learning
lived only in a few monasteries.
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FIRE

Hot Dry
AIR EARTH

Wet Cold

WATER

Above: the four elements and
their qualities according to the
theory of Aristotle, which formed
the basis of the idea of trans-
mutation—the changing of one
element or material into another.
The four elements were linked by
the four qualities, each element
possessing two qualities, both

of which linked it to another
element. This made it possible
for it to change into ether of
them by the action of the quality
that they shared between them.

Right: German medieval paintings
of the four elements. These four
elements also played a part in
astrology, which was closely
linked with alchemy at that time.
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they possess in common. Here is how this system applies:

Fireis hot and dry with heat predominating.

Air is hot and moist with moistness predominating.

Water is moist and cold with cold predominating.

Earth is cold and dry with dryness predominating.

The diagram opposite shows the complex interrelationship
of these qualities more clearly.

The main interest of Aristotle's theory of the elements from
the point of view of alchemy is the idea of change. According to
his theory each element can be transformed into another element
through the quality they possess in common. In this way Fire
can become Air through the action of heat; Air can become
Water through the action of moistness, Water can become
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Earth through the action of coldness; and Earth can become
Fire through the action of dryness. It is possble under this
theory for an eement gradually to complete the circle of
change and go from Fire to Air, from Air to Water, from Water
to Earth, and from Earth back to Fire, for example. It must be
remembered that in al these changes the prime matter behind
the form aways remains the same.

The next stage of form in Aristotle's theory was that all
physicd manifestations in the world are composed of all four
elements in different proportions. The varying amount of each
element in the composition accounts for the infinite variety of
things in the world. Because it was believed that elements could
be transformed into other elements, it was only a smal step to
the assumption that al substances could be changed by altering
the proportions of elements that constitute them. It is easy to
e how achemists took up this idea. If, as they believed, lead
and gold both conssted of different proportions of the same
four elements, what was there to prevent the one being trans-
formed into the other?

Aristotle had another theory that influenced the ideas of
alchemists. This was on the formation of metals and minerals.
He believed that when the Sun's rays fdl on water, they pro-
duced a vaporous exhaation that was moist and cold. This

Left: the four elements symbolized
as an eagle (Earth), angel (Water),
lion (Air), and bull (Fire), in

a 17th-century German manuscript
illugtrating an alchemical poem.
(Bodleian Library, Oxford, MS
Add.A.287 £.23). In the multi-
layered fashion which was typical
of alchemical writing and thought,
these four symbols were also used
to gand for the four evangelists.
This connected the Aristotelian
concepts into the fabric of the
medieval Christian theology, and
provided yet another set of
symbols for alchemists to use in
their half-veiled explanations of
the processes and materials they
experimented with hi their quest.
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exha ation became imprisoned in the dry earth, was compressed,
and finally was converted to metal. All metals that are fusble or
malleable, such as iron, copper, or gold, were, according to
Aristotle, formed in this way. The formation of mineras, on
the other hand, occurred when the Sun's rays fdl on dry land.
They produced a smoky exhalation that was hot and dry, and
the action of the heat produced the minerds. In this category
Aristotle included substances that cannot be melted, as well as
substances such as sulfur.

The achemists not only inherited Aristotle's attempts to
explain the nature of the Universe, but were aso greatly in-
fluenced by the elaborate astrologica beliefs of the Ancient
World. In fact, astrology and achemy were so closdy linked
that many practicing alchemists were also astrologers.

From earliest times men have looked to the skies for explana
tions of thelr own lives, and the idea of the influence of the
planets was widespread. Gradually, over centuries, in places
such as Mesopotamia and Greece, a complex astrological system
was built up. Its ideas permeated al aspects of daily life.

The basis of astrology can be summed up in the phrase so
often quoted in occult literature, and in particular in achemy:
"as above, so below." This meant that everything in the Uni-
verse, or Macrocosm, had its parald in the earthly world, or
Microcosm. Everything worked in an ordered harmonious
sysem, and everything was permeated by a Universa Spirit.
It was this Spirit, which held the secret of the Universe, that the
alchemists were trying to capture and compress into the
Philosopher's Stone.

The system of correspondences, or connections, between the
sven planets known to the Ancient World and al aspects of
life was also extremey important. Tangible objects such as
metals, animals, and plants, concepts such as colors, and ab-
stract ideas such as love and wisdom were accorded to different
planets, among which the ancients included the Sun and Moon.
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Left: an alchemical process being
carried out with the moon in Aries,
from a woodcut illugtrating a
German text of 1519. Alchemists
believed that the planets had the
power of maturing metalsin the
earth, and so had an influence

on alchemical operations that
aimed at transmutation. Since
the seven planets were

believed to be associated with
the seven metals, " favorable”
times for experiments came to
be when the right planet would
be in exactly the right position.

Right: the mountain of the Adepts,
an illugtration of an alchemical
book published in Germany in 1654.
The complex symbolism of the
picture relates the four elements
shown by their Latin names, with
the union of the King and Queen
—under the signs of the sun and
moon and the crowned eagle, which
symbolizes Mercury—achieved in
the heart of the mountain after

the seven alchemical steps, or
processes. Up the sides of the
mountain stand the per sonifications
of the seven planets (which also
symbolize the seven metals) under
the sun signs, which are given

with their alchemical symbols.

The two adepts at the bottom

seem to symbolize the two paths

of enlightenment in alchemy. One,
blindfolded, is seeking divine
inspiration, and the other, who

is apparently observing two rab-
bits, has chosen the path of na-
ture, presumably experimentation.






Above: Jabir ibn Hayyan in his chamber, being visited by a group in-
cluding Muhammad (with his head in flames). Jabir was an important
scholar and doctor as well as a practicing alchemist. It is reported
that a large chunk of gold was found in his laboratory, rediscovered
after his death. Could Jabir have made a successful transmutation?

Right: in a 14th-century work on alchemy an Arab is shown unlocking
the gate to a town, probably symbolizing knowledge. The Arab con-
tribution to alchemy was fully recognized by European alchemists.




GEBERI PHILOSOPH]| For example, some of the correspondences of Venus were
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Above: thetitle page of aLatin
work on achemy attributed to
Jabir, whose name is shown here
in the Western form of Geber. He
was recognized as the Father of
Alchemy, and his reputation was
S0 high that probably many books
by other authors were attributed
to him to give added authority.
How many of them were actualy
written by Jabir is still vigor-
oudy debated by many scholars.

copper, the color green, the dove and the sparrow, and the
power of love. Alchemists made great use of this system of
correspondences. Knowledge of the mysterious links between
different things under the protection of the same planet was
considered invaluable in many experiments. It also provided a
ready-made symbolism or code in which one name could be
substituted for another. Alchemists delighted in shrouding their
writings with mystery and obscurity because they were always
afraid the information would fall into the hands of the wrong
people. Perhaps they also enjoyed the secrecy for its own sake.

Since astrology was an integral part of everyday life in much
of the Ancient World, craftsmen incorporated many of its
beliefs into their work. Horoscopes were frequently used to
determine favorable conditions for preparing certain drugs or
metal alloys. Calculations often involved the use of strange
mystic numbers and magic squares. When alchemists took over
the chemical skills and metalworking techniques of the ancient
craftsmen, they also adopted their astrological practices and
belief in the power of numbers.

When the Arabs conquered Egypt in the 7th century A.D. they
came into contact with many practicing alchemists, and were
able to learn their skills and ideas at first hand. One of the
earliest Arab philosophers to benefit from the contact was
Jabir ibn Hayyan, who lived in the 8th century A.D. He made
his own significant contribution to the theory of alchemy—one
which survived in one form or another until well into the 18th
century. He observed that metals and minerals appeared to be
comprised of an "earthy smoke" and a "watery vapor." The
first consisted of "atoms" of earth on the way to becoming fire,
the second of water on the way to becoming air. He thought that
these two components were not immediately turned into metals
and minerals when imprisoned in the bowels of the earth; one
was converted into sulfur, and the other into mercury, both of
which were then thought to be kinds of elemental building
blocks. Different proportions gave birth to different metals, and
only if the sulfur and mercury were completely pure did they
produce gold. Since other metals were the result of the inclusion
of impurities, the removal of these impurities must finally result
in the production of gold.

Many thousands of miles away on the other side of the world,
the Chinese were also experimenting in alchemy. From this
distance in time it is impossible to decide whether alchemy
originated in the West and spread to China, or sprang up in
China and spread to the West. It may be, of course, that it
developed in both places independently. There were certainly
some similarities between Western and Eastern alchemy. The
Chinese also wanted to discover the secret of immortality, even
though they were not on the whole as concerned with trans-
muting base metals into gold.

One of the main differences was that, in place of the four
elements defined by Aristotle, the Chinese designated five:
water, fire, wood, metal, and earth. In addition, they recognized
the principles of yang and yin instead of Jabir's theory of
sulfur and mercury. According to the Book of Tao, written by
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Right: the jade funeral suit of
a Chinese queen, the wife of a
monarch who ruled in the late
2nd century B.C. It was believed
that gold and jade, being almost

purely yang, preserved the body.
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the sage Lao-tzu about 550 B.C, dl the energy of the Universe
can be divided into the two forms of yang—which is active,
masculine, fiery—and yin—which is passve, feminine, and
watery. Immortality is a masculine quality, and gold and jade,
which are dmost pure yang, preserve bodies from corruption.
"If there is gold and jade in the nine apertures of the corpse, it
will preserve the body from putrefaction,” wrote the alchemist
Ko Hung in the 4th century A.D. Princes and lords were buried
with boxes of jade for this reason.

The Chinese also related the Macrocosm of the Universe to
the human body in the Microcosm of the world. For example,
they identified the heart with the essence of fire, the liver with
the essence of wood, the lungs with the essence of metal, the
stomach with the essence of earth, and the kidneys with the
essence of water.

Like Western dchemy, Chinese dchemy isfilled with symbols.
The following details from the Tsan-tung-chi, written in about
the 2nd or 3rd century A.D., read like a description of the em-
broidered pattern on a mandarin's robe: "Cooking and dis-
tillation takes place in the cauldron; below blazes the roaring
flame. Before goes the White Tiger leading the way; following
comes the Gray Dragon. The fluttering Scarlet Bird fliesthe five
colors. Encountering ensnaring nets, it is heplessy and im-
movably pressed down, and cries with pathos like a child after




Right: Chinese alchemistsin a
mountain retreat. Although the
Chinese wqre apparently originally
interested in producing gold, the
main—and continuing—aim of
Chinese alchemy was to discover
the secret of immortality. It

was believed that a magic gold
medicine might achieve this.




itsmother. Willy-nilly it is put into the cauldron of hot fluid to the
detriment of its feathers. Before haf the time has passed,
Dragons appear with rapidity and in great number. The five
dazzling colors change incessantly. Turbulently boils the fluid
in the furnace. One dafter another they appear to form an
array as irregular as dogs teeth. Stalagmites which are like
midwinter icicles are spat out horizontally and vertically. Rocky
heights of no apparent regularity make their appearance, sup-
porting one another. When yin and yang are properly matched,
tranquility prevails.”

In plain words, as the English writer E. J. Holmyard has
pointed out, the solution is evaporated until it crystallizes.

Of course achemy did not just consst of theories and
symbols. Jabir, for example, was capable of providing explicit
descriptions of achemica processes and apparatus. He gave the
earliest known formula for the manufacture of nitric acid, and
noticed that copper compounds will color a flame blue-green.
He knew the use of manganese dioxide in glassmaking, he
described the making of stedl, dyes, and varnishes, and he
reported how to make acetic acid by distilling vinegar.

Al-Razi, another great figure who lived a little later than
Jabir, goes into even greater detail about the contents of the
alchemist's laboratory. Al-Razi was born in about A.D. 826.
The apparatus he described hardly changed within the next
thousand years. In fact, athough modern chemicd research
apparatus is highly sophisticated, most teaching laboratories
are dill stocked with equipment that would not have been
unfamiliar to Al-Razi.

The most important part of any laboratory were the furnaces.
Until the invention of the thermometer in the 18th century, it
was impossible to measure heat exactly. Alchemists usualy
recognized four "degrees" of heat. The first degree was that of a
brooding hen, or a dungheap, or the Egyptian summer; the
second that of a water bath just below boiling; the third that
obtained by a bath of sand or ashes placed in the furnace; and
the fourth degree that of "naked heat," when the furnace was
hot enough to melt metals. The sand bath and water bath are
known to this day. Both are effective methods of maintaining a
steady temperature.

Alchemica processes depended on the maintenance of steady
temperatures, and much experience was needed in the design of
furnaces to provide them with all kinds of holes that could be
covered or uncovered to regulate the heat and the draft.

The Arabs were the perfectersif not the inventors of the art of
distillation, in which a liquid is converted into a vapor by boil-
ing, and then condensed back into aliquid by cooling. The am
of distillation is purification. The alchemists developed different
vesds for the distillation process. The lower part of a still, the

apparatus used for digtillation, is caled a cucurbit; the liquid is |

heated in this container. The upper part, where the heated
vapor condenses again, is the alembic. The receiver for the dis-
tilled liquid is the aludel.

Often the liquid was refluxed so that after condensation in the
top of the gtill, it ran back to be reheated without being collected
in an audel. Flasks in which this process was performed were
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Above: Arab symbolic figures and
diagrams of stills (on the right)
from a 12th-century Arab text on
alchemy. In general the Arab
alchemists were |ess secretive
about their discoveries, and the
Arab manuscripts are less shrouded
in complicated symbolism than the
later European alchemical works.
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Below: the title page of a work
written by Hieronymus Brunschwig
hi 1507 on the art of distillation.
Although European alchemists spent
much time and ingenuity on the
arrangement of their stills, the

art was developed, if not invented,
by the Arabs, and it became an
enormoudy important process.




known as pelicans because the tube down which the refluxed
liquid ran made them look something like pelicans with beaks
tucked into their breasts. A specid and important type of re-
fluxing—one that is widdy used in chemistry today—was em-
ployed to extract soluble material from a solid substance. The
apparatus used was known as a kerotakis. At the bottom of the
kerotakis is the furnace, which hesats a liquid to boiling. The
liquid vapor rises to the top of the till and condenses there,
running down over the solid matter which is held in a deve. If
the solid contains anything that is even dightly soluble in the
liquid, it will in the end be concentrated in the bottom of the
till. Today, an apparatus of thiskind is often used by analytical
chemigts. It is caled a Soxhlet extractor.

So much for the heating of liquids. Frequently, however, it
was necessary to heat substances to higher temperatures. For
instance, in the calcination of metals—that is, the "burning" of
them to form oxides—very strong heat is required. Similarly in
the reverse process—the smdting, or "reduction™ of ores to the
metal—high temperatures are required. For these temperatures,
acruciblewas necessary.

The name of this apparatus, which means "little cross,” de-
scribes its basic appearance. It was a small bowl, generally made
of clay, with four lips extending in a cross shape so that it
could be supported on the rim of a furnace. Smilar was the
cupel, a crucible made of bone ash. If gold or slver mixed with
lead were heated in a cupel, the lead oxidized rapidly, the lead

Above: an Arab pharmacy from a

manuscript of the 13th century.
In the lower floor of the shop a

pharmacist is preparing a medicine
from honey. On the next level jars

are sored and an assistant is

checking the contents of one. The

meditative figure at the upper
left is the physician, who is the
master of the entire pharmacy.
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oxide was absorbed by the material of the cupel, and the gold or
dlver was left purified.

Al-Razi described much other equipment that would be
familiar to any student of chemistry: beakers, flasks, crystaliz-
ing dishes, spatulas, funnds, filters made of cloth, and pestles
and mortars. His sheves contained not only al the known
metals, but aso many other substances such as pyrites, mala
chite, lapis lazuli, gypsum, hematite, galena, turquoise, stibnite,
alum, green vitriol, natron, borax, sdt, lime, potash, cinnabar,
white and red lead, iron oxide, copper oxide, vinegar, and prob-
ably caustic soda, glycerol, and sulfuric and nitric acids.

The Arabs had preserved the writings of Greek philosophers
such as Aristotle, and had carried on the beliefs and practices
of the early achemists. They had aso added a great deal of their
own to achemy, mainly in terms of chemica discoveries and
improvements in apparatus. It was not until the 12th century,
with the trandations made by Robert of Chester and his
followers, that medieval Europe learned of the mysterious
science of dchemy.
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Below left: two of the ovens used
by alchemists, from Hieronymus
Brunschwig's 1519 work on equip-
ment for distilling. The upper
illustration shows the ordinary
oven with the digtilling appara-
tusin the flue. Below is a type

of oven in which water is heated,
with four distilling vessels em-
bedded in sand in the top of it.

Below: a German reconstruction of
a 16th-century alchemical labora-
tory. The apparatus is neatly

stored around the walls of the

room, in which there are several
furnaces. Judging from contemporary
drawings and paintings, alchemists
wor kshops were seldom like this

as far as tidiness is concerned.



Left: apparatus that would have
been used in a laboratory in the
late 17th century. Although many
of the vessels illustrated have
since become obsolete, the follow-
ing are still usad in chemigtry
laboratories at the present time:
two forms of the matrass, now
called a flask, 4 and 6; the glass
funnd, 14; and the retort, 16.




Two
Mysterious
Frenchmen

At least as late as the year 1742, there stood
in the cemetery of the Holy Innocents in
Paris an old arch with remarkable paintings
on itswalls. It had been built and decorated
on the instructions of Nicholas Flamel, a
man whose profession it was to copy out
manuscripts and documents in the days
before printing. The paintings showed the
figure of Nicholas Flamel dressed as a pil-
grim, strange symbolic scenes, and the vari-
ous stages of a successful transmutation of
ordinary metals into gold. Flamel explained
the transmutation scenes as follows: "In the
year of our Lord 1382, April 25, at fivein
the afternoon, this mercury | truly trans-

40

Alchemists, like alchemical texts,
are often obscure and hard to
understand. Medieval and modern
alchemists alike seem to vanish
into a tantalizing mist of theory
and conjecture, with only their
writings left behind—and often
even the authenticity of the
writings is far from certain.
Above: the alchemist Nicholas
Flamel, who is thought to have
lived from 1330-1416, and who
endowed churches, chapels, and
hospitals with the alchemical

gold he and his wife transmuted.
Right: the seekers after material
gold in the garden, one of the
drawings made following Flamel's
description of die illustrations

in the Book of Abraham the Jew,
which gave ingructions for the
transmutation. The figure at the
bottom right of the picture is
believed to be Flamel himsdf.
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"Flamd wrotean
account of his

engthy alchem-
|ca quest...”

muted into amost as much gold, much better, indeed, than
common gold, more soft also, and more pliable. | may spesk it
with truth, | have made it three times, with the help of Perrenelle
[his wife] who understood it as well as |, because she helped me
In my operations ..."

Flamel wrote an account of his lengthy achemica quest in
1413. His devoted wife and companion, Perrenelle, had died in
1399, and for a long time he had been inconsolable. They were
a thrifty, industrious, and charitable couple, and Flamel's nar-
rative, with its sober enthusiasm, has an authentic ring. His tale
begins in the year 1357 when he purchased a very old and very
large gilded book. "It was not of paper, nor parchment, as
other books be, but was only made of ddlicate rinds (as it
seemed unto me) of tender young trees; the cover of it was of
brass, well bound, all engraven with letters or strangefigures...
this | know that | could not read them nor were they either
Latin or French letters, of which | understand something. As to
the matter which was written within, it was engraved (as | sup-
pose) with an iron pencil or graver upon the sad bark leaves,
done admirably well and in neat Latin letters, and curioudy
colored.” The manuscript contained 21 leaves. The seventh,
fourteenth, and twenty-first leaves were blank, apart from some
strange illustrations. The seventh leaf showed "a Virgin and
serpents swalowing her up,” the fourteenth a cross with a
serpent crucified on it, and the twenty-first "a desert with many
springs out of which serpents writhed."

On the first page was written in capita letters in gold:
"Abraham the Jew, Priest, Prince, Levite, Astrologer, and
Philosopher, to the nation of the Jews dispersed by the wrath of
God in France, wisheth health.” Flamd afterward referred to
the manuscript as the Book of Abraham the Jew. The dedication
was followed by lengthy curses and execrations against anyone
who might read the book who was neither a priest nor scribe.
Flamel, who was a copyist or scribe, was exempt from these
curses and felt emboldened to read further. On the third leaf and
in dl the following writings, were instructions for the transmu-
tation of metals to gold. The author wished to help the dis-
persed Jews pay their taxes to the Roman Emperors. The
instructions were clear and easy to follow. The only problem was
that they referred to the later stages of the transmutation.
There were no written instructions given as to what the prima
materia, or first matter, conssted of, and so it seemed impossible
to carry out the essentia first stages of the transmutation.

The only clue the author gave to the identity of the first matter
was that he had depicted it in the illustrations on the fourth and
fifth leaves of the book. Flamel found to his disappointment
that, although these pictures were clear and singularly well
painted, "yet by that could no man ever have been able to under-
stand it without being wel skilled in their [the Hebrews]
Cabala, which is a series of old traditions, and also to have been
well studied in their books." Flamel had the pictures copied and
showed them to various people in the hope that someone would
be able to interpret them. On one Sde of the fourth page was a
painting of ayoung man with wings at his ankles. In his hand he
held the caduceus, the snake entwined rod of Mercury, mes-



Left: an 18th-century print of

the frescoes with the alchemic
figures of Abraham the Jew which
Flamel had erected in the cemetery
of the Holy Innocents in Paris.
The frescoe shows both Flamel

and his wife Perrenelle kneeling.

Below: The Last Coin, by Steen.
The Alchemist's wife sees their
last coin disappear as her husband
tries once again to produce gold.
Perrenelle Flamel was fortunate
—most alchemists' wives are
shown hi/ contemporary prints and
paintings as desperately poor,
surrounded by hungry children.




Beow: Hamd's indruments, ina
minigureillugrating Alchimie
de Flamel, a 16th-century French
manuscript. The drip a the top
dows the saven colors of the
process, in the proper order.

senger of the gods. Running and flying at him with open wings
came an old man with an hourglass on his head and a scythe
in his hands, as if he were about to cut off the young man's feet.
On the other sde of the page was a picture of a high mountain.
On its summit was a blue plant with gold leaves and white and
red flowers, shaking in the strong north wind, "and round about
it the dragons and griffins of the north made their nest and
abode."

On the first 9de of the fifth lesf was a rose tree in flower
against the sde of a hollow oak. A pure spring bubbled up at
the foot of the oak and ran down through a garden to disappear
into the depths. It ran through the hands of many blind people
who were digging for it, but who could not recognize it except
for afew who could fed its weight. On the other sde of this leaf
the painting showed a king with a broad sword ordering his
soldiers to daughter hundreds of babies, while their mothers
flung themsalves weeping at his fet. The soldiers collected the
infants blood into a bath, where the Sun and Moon came to
bathe themselves.

No one who saw the pictures could understand them. At
last, a man named Ansdm, who was deeply interested in
achemy, clamed to be able to interpret them. Unfortunately, he
started Flamel off on the wrong track. "This strange and foreign
discourse to the matter was the cause of my erring, and made
me wander for the space of one and twenty years in a perfect
meander from the verity; in which space of time | went through
a thousand labyrinths or processes, but al in vain."

Finaly, Flamel's wife Perrenelle suggested that, since the
manuscript came from a Jewish source, he should sesk the
advice of alearned Jaw in interpreting it. Many Jews had at that
time settled in Spain. Flamel decided to go on a pilgrimage to
Saint James of Compostella, and at the same time seek help in
the synagogues. Attired as a pilgrim, and carrying careful
copies of the mystifying illustrations, he set off for hisjourney to
Spain.

After he had made his devotions at the Shrine of Saint James
of Compostella, Flamel tried without success to find someone
who could enlighten him as to the true meaning of the pictures.
He traveled on to Leon, where quite by chance he was intro-
duced to a certain Master Canches, who was well-versed in the
secrets of the Cabala and other Jewish mysteries. When he saw
Flamel's copies of the illustrations he was "ravished with
great astonishment and joy." He recognized them as part of a
book which it was believed had been completely lost. Master
Canches immediately resolved to return with Flamel to France
to find out more about the manuscript. On the journey he
interpreted Flamel's illustrations with such accuracy, even to
the smdlest detail, that Flamel was able to find out what he
needed to know about the nature of the first matter. Unfor-
tunately, Master Canches fdl sck and died when they reached
Orleans. Flamel buried him as well as he could afford, and sadly
returned to Paris. But nothing could difle hisjoy when at last
he came in sight of his smal house and was reunited with his
wife Perrenelle. He put up a painting on the door of the chapel
next to his home. It showed him knedling with his wife and



giving thanks to God for granting him the desired knowledge.

However, Flamel's troubles were not yet over. "Well, | had
now the prima materia, the first principles, yet not their first
preparation, which is a thing most difficult, above all the things
in the world; but in the end | had that also, after long errors of
three years, or thereabouts . . . Finaly, | found that which |
desired, which | aso soon knew by the strong scent and odor
thereof. Having this, | easly accomplished the Mastery, for
knowing the preparation of the first Agents, and after following
my Book according to the letter, |1 could not have missed it
though | would. Then the first time that | made projection was
upon Mercury, whereof | turned haf a pound, or thereabouts,
into pure slver, better than that of the Mine, as | mysdf
assayed [tested], and made others assay many times. This was
upon a Monday, the 17 of January about noon, in my home,
Perrenelle only being present, in the year of the restoring of
mankind 1382."

Three months later, Flamel made his first transmutation into
gold. For along time he was worried that Perrenelle, who was
overjoyed at the final outcome of so many years of experiments,

Left: the planets around the
piller of life, from the 16th-
century French manuscript. Each
stage of the process had its own
prescribed planetary situation,

a typical linking of astrology
with the alchemical tradition.

Below: the mercurial serpent is
crucified, a version of one of

the illustrations Flamel described.
It was taken to symboalize the
transformation of mercury.



