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PREFACE

THE collection of data for the writing of our general his-
tories is a preliminary task, generally not difficult—for
often the facts have been provided in large part by pre-
vious work. In such a case the real task of the historian is
that of a correct interpretation, a sifting and weighing the
significance of this material to the history as a whole.

But it is unfortunately true that historians of the begin-
ning of chemistry—which is alchemy—have had to begin
with the fundamental work of fact-finding and confirma-
tion; and this preliminary labor has been so difficult and
time-consuming that no real history of alchemy has yet
appeared.

A synthetic history is formed only after some connect-
ing thread has been discovered—a theory binding together
events with events, periods with periods; and interpreting
also the gradual but necessary changes of attitude on the
part of those leading spirits which appear from time to
time as the history develops.

Sarton has well said concerning his encyclopedic In-
troduction to the History of Science, that he has merely
collected “materials” for a history of science. Likewise,
our historians of alchemy may be said to have given us
that with which we have had to be content, an enumera-
tion in chronological order of certain important events
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in this subject. We have acquired from them materials
for a history of alchemy.

In the carly nineties of the last century, many young
men, of whom the author was one, were reading Ernst
von Meyer’s popular History of Chemistry and growing
more and more fascinated by the author’s many-sided de-
velopment of the subject. Still the impression remained of
one thing missing—the few pages and inadequate treat-
ment of alchemy left the reader with a questioning and
unsatisfied wonder. I distinctly remember, after reading
and re-reading this book, my thrill of anticipation when a
delayed copy of Berthelot’s Les Origines de lalchimie
(1885) was secured; which was followed, with dramatic
intervals, by the Collection des alchimistes grecs (1888)
and La chimie au moyen age (1893). It is impossible to
estimate the influence which the last six folio volumes
exerted, as they laid bare the actual writings of the real
alchemists of ancient and medieval days. Here was indeed
a rich fund of material for the history of alchemy.

But still the questions would not down! They crowded
upon one, more and more. The writings were at hand but
who was to be the interpreter? Why did the earliest al-
chemists have to write so obscurely that they are quite
incomprehensible to the modern reader? And why, a
thousand years later, was their strange collection of terms
preserved and continued as if it were an indispensable



Preface vii

sign-manual of the initiated? In fact what was it the an-
cient alchemists were writing about? What also was the
cause of their enthusiasm and their staccato language?
What was the central penctrating thought and whence
did it come?

A more particular question, but still important, has to
do with that period which is even now referred to as the
“beginning of alchemy in the 14th and 1s5th centuries.”
Knowing now that this is quite wrong, knowing that
alchemy at that time was about a thousand years old, how
shall we explain this sudden recrudescence of alchemy in
a hysterical form—like the tantric rites in India—"“The
strangest myth that ever troubled the mind of man”?

In 1902 I published in The Chemical News a short
article which called attention to a parallelism between
the ancient recipes for coloring metals and the methods
of modern bronzing. This parallelism, I thought, provided
a key by which to discover, from known results, what the
ancient Egyptian artizans were striving to attain.

This was the basis of that interpretation which the care-
ful reader will discover interlaced with the narrative part
of the history here presented, a theory of alchemistic
thought which has gradually become sufficiently ex-
panded to provide plausible answers to many of the ques-
tions which have troubled us heretofore—one which some
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contemporary writers have referred to as the “color
theory.”

During the past thirty years, I have withheld from pub-
lication any complete statement of this conception of al-
chemy, waiting to see what effect the rapidly accumulat-
ing facts would have upon it, whether favorable or un-
favorable. Perhaps now somewhat of the test of time will
have absolved me from the charge of putting forth an un-
finished thought, for I begin to feel with Lavoisier

“A physicist who would wait before
publishing his work until he is
entirely satisfied, would run the
risk of arriving at the end of his
carcer without having fulfilled his
self-imposed task and without having
done anything for science or society.”

It scems proper therefore at this time to submit to the
judgment of the patient reader the question as to whether
or not this theory makes clearer the long struggle of the
alchemist to explain the secrets of matter—a struggle
which began at nearly the opening of the Christian era
and ended only with the coming of Lavoisier in the last
quarter of the cighteenth century.

ArTHUR JoHN HoPKiINs
AMHERST COLLEGE
AMHERST, MASSACHUSETTS
November, 1933
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Chapter 1
ALCHEMY

To conserve only the facts which are the data of na-
ture and which can not deceive us, to seek the truth
only in the natural sequence of experience . . . by
reducing reasoning to judgments so common that [the
readers) never lose sight of the evidence which guides
them. Lavoisier, Traité élémentaire de chimse.

It is a trite saying that he cannot succeed, in discussing
the progress of a country, who does not take into consid-
eration the most highly developed interests of the people.
Greece, without its philosophy, would be shorn of its
major interest; so Israel, without its religion; and Egypt,
without its artisanship and industry.

We have to give attention, therefore, to that pronounced
leaning of the Egyptian people toward a refined technique
in the mechanical arts. But it sometimes happens, as in
this case, that the art develops almost too rapidly and in
consequence products unexpected and perhaps undesired
are brought out. These products, coming as a surprise,
need to be explained, but centuries of development may
be required before scientific knowledge in its slow ad-
vance can formulate the explanation looked for. This was
illustrated in regard to metal work in Egypt. The world
actually waited until the ecighteenth century, until the



2 Alchemy

time of Lavoisier and the rise of modern chemistry, be-
fore the simple trade-secrets of the Egyptian artisan could
be scientifically understood. Generally, such phenomena
are termed mysteries until the time of such understanding
arrives.

In Egypt, however, in the Alexandrian age, an attempt
was made to clear up this mystery and to this end Greek
philosophy and popular theories were available and were
invoked. The application thus made was alchemy—a
form of philosophy applied to technique.

The theories of alchemy consisted of scattered notions
inherited from a diluted, syncretic form of the philosophy
enunciated in the fourth century ».c. by Plato and Aris-
totle. These ideas were woven into a working hypothesis
which, for a time, really seemed to explain the marvels
achieved by the artisans.

Restingupon a material foundation, from which it never
deviated, alchemy became firmly established; and by cloth-
ing its answer to the practical problems of the artisan in a
mystic and idealistic philosophy dear to the oriental mind,
it first captured the imagination of the Egyptian people
and with it the acquiescence of the great Roman civiliza-
tion.

Moreover, by bringing its theories to bear upon the
world of matter, alchemy broached a subject for investi-

gation never before attempted in a practical way and
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thus initiated an entirely new research. In that it applied
these theories to new observations, the proper scientific
sequence was followed. Although its observations were
incorrect or incorrectly stated, and were checked by the
light of a theory unacceptable to us, it is still true that we
have here the balanced scientific method illustrated, fol-
lowed by the triumph of an established materialistic phi-
losophy, to guide and trouble the world of thought—and
this in Egypt, in the early centuries of our era.

In attempting now to tell the story of alchemy, I am
hindered by the fact that the whole subject has been so
beclouded by a mass of mysticism and misunderstanding
that it has been difficult to make clear the simple tale. We
are, therefore, greatly indebted to that illustrious member
of the French Academy, Berthelot, who, from 1885 to
1906, aroused a new interest in the history of alchemy by
giving to the world a translation and study of numerous
alchemistic manuscripts which had lain buried for cen-
turies in the great libraries of Europe. Many of his discov-
eries are embodied in the pages which follow. Those
which are so taken have to do largely with the literature
and technique of alchemy. As regards theory, the whole
subject, as presented by Berthelot, was so new that it is
not surprising that a comprehensive explanation of al-
chemy was still lacking—such a theory as would codrdi-
nate the whole and make clear to the modern mind what
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was the purpose and underlying conception of the alche-
mist.

Our historians of the past have been wont to teach us
that the final quite complicated structure which we know
as alchemy was an error suddenly appearing. Let us rather
think of it as a gradual inheritance—the outgrowth of the
best and soberest thought of the ancient mind. Although
it depended upon false premises and definitions, yet it was
a consistent whole; and, given those definitions, the result
was far from being absurd. So plausible did this philos-
ophy scem that the theory of alchemy and its hopes took
a firm hold on the ancient mind and influenced the best-
educated scholars for more than a thousand years. Among
the common people of Western Europe that hope was still
vital up to a hundred and fifty years ago and still survives
as an amazingly potent factor among the people of Tur-
key, Syria and Egypt, where alchemists are even now at-
tempting to carry out a transmutation which constantly
cludes their grasp. |

Transmutation under these Egyptian conditions must
be considered as having been successful; gold, as defined
by the alchemist, was produced; and the hope of the al-
chemist was reasonable, though never realized, that the
philosophers’ stone, which should be capable of transmut-
ing any metal into gold, would eventually be found.
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GENERAL SURVEY OF
ALCHEMISTIC HISTORY

The new commentators of Plato and Aristotle. Bib.
Nat. de Paris, MS 2327, Fol. 195.

WE know that the story of earliest alchemy must be placed
locally in Egypt—in that country where for forty centuries
or more a civilization had grown up on the banks of the
Nile—for this location is attested by all the later authors.
It is deduced also from internal evidence, in the copies
which we have of the ancient writings. In these, we find
the ancient Egyptian gods are mentioned and the cities of
the Nile delta—many of these no longer existing. The
flora and fauna, the calendar terms, the names of those
who practiced alchemy, all are Egyptian. The word al-
chemy, even, is thought to be derived from chem or cham,
the Egyptian for black.!

On the other hand, as regards date we are not at all so
certain. The generally accepted but rather vague statement
for the time of the birth of alchemy is “somewhat after
the beginning of the Christian era.”

Sometimes it is suggested that, by inheritance, the date
of carliest alchemy may be pushed back much further. Its

1 See Chap. VI for this and other derivations.
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philosophy came from the fourth century B.c. in Greece
and this was soon joined to astrology from Chaldea and
magic from the East. But none of these was alchemy.

Also, on the technical side, alchemistic practice came
from the ancient arts of the physician, the painter, the
dyer, arts flourishing on the shores of the Mediterranean
or indigenous to Egypt. But neither were these arts al-
chemy.*

Certain writers, evidently wishing to give to alchemy
the prestige of a very great age, have ascribed to it even a
semidivine origin.® Others refer to the mystical Ostanes,
the Mede, as the first teacher of alchemy.*

It is thus seen that we have no surety from the alche-
mists for any date. We are further handicapped, in judg-
ing the date of the birth of alchemy, by our lack of the
Egyptian writings in the original. None of these has sur-
vived cither in papyrus or manuscript.” Now a copy is

2 The suspicion that the art of alchemy might have been introduced in very
ancient times from India is now dispelled. See P. C. Ray, Hindu Chemistry,
1902,

8 These refer to (1) the story told in the Book of Genesis, VI; (2) the Noah
fragment in the Book of Enoch, VI, VII, VIII; (3) The Isis Myth. These are
abstracted in Appendix I.

¢ Ostanes is mentioned by Pliny and by Zosimus. Synesius has this statement:
“Democritus . . . was initiated into the mysteries of the great Ostanes in the
temple of Memphis—by him and by his disciples, priests of Egypt. Learning
his principles from him, Democritus composed four books—on Bronzing, on
Gold and Silver, on Stones and on Purple.”

5 Note that the Papyrus of Leyden (the one marked with the letter X) and
the Papyrus Holmiensis are no longer considered to have been, in their origin,
alchemistic. Although they contain recipes for the imitation of gold and silver,
for the imitation of purple and of precious stones, and although the first of
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quite inferior to an original in matter of trustworthiness.
The original will often supply evidence of its date which
is wholly lacking in a copy. Also, one is never sure what
interpolations have crept into a copy, indistinguishable
from the original text.

The writings upon which our knowledge of alchemy
rests are such copies, in manuscript, of the alchemistic
literature of the early centuries, being presumably a collec-
tion of excerpts from the works of the carliest Egyptian
writers—men who lived in Egypt and wrote in Greek, on
papyrus, from possibly the first to the seventh centuries.
But unfortunately the first of these manuscripts dates -
from no carlier than the tenth century. These rather mod-
ern manuscripts (from the tenth to the seventeenth cen-
turies) are those which have recently been discovered and
translated by Berthelot. It is from these, aided by a few
Arabic and still more modern authors, that we must build
up a history of alchemy.

If, as we maintain, real alchemy did not exist until
philosophy had been applied to explain the artistic crea-
tions of the worker in metals—until there was a theory of

these was of special interest to the alchemists—and some of these recipes are
found copied into the alchemistic text—yet these industries have been shown
to have been common, as a whole, to all the coast cities of the Mediterranean
from Gaul to Pheenicia and in point of time probably preceded alchemy in
Egypt. See Hammer-Jensen: “Deux papyrus i contenue d’ordre chimique,”
Bulletin de I’Academie Royale des sciences et des lettres de Danemark, 1916,

pp- 279-302.
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alchemy—we can give a date for this only by using the
vague expression, “some time after the beginning of the
Christian era.” Probably, as in all such developments,
the transition from the primitive art to the formal science
may have been gradual and derived from many sources,
until finally the scattered ideas were collected, brought
into a system, and exploited as alchemy by some promi-
nent writer.

In the manuscripts which we have, the authors who are
considered the first authorities on alchemy, with their pos-
sible dates, are the following:

The Pseudo-Democritus . First or second century

Synesius ............... Second or third century
Zosimus ............... Third to fourth century
Olympiodorus ......... Fifth or sixth century
Stephanus ............. Seventh century

They are all to be counted Eygptian. Stephanus, al-
though he was a professor in Constantinople, belonged to
the Graeco-Egyptian school.

The actual life of alchemy in Egypt must have been
very short, if, as is recorded, by Roman decree the practi-
tioners of this art were expelled from Egypt and their
books burned in 292. In this short time there must
have arisen and flourished an art which so impressed and
frightened the government at Rome that the decree of
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the Emperor Diocletian secemed a necessary precaution.
(See Appendix II.) °

What happened after this expulsion, what was the fate
of the alchemist, we have no means of knowing. Probably
the practitioners fled before the terror of the Roman de-
cree—some cast to the medical center in Jundi-Shapur in
Persia, or to join the Syrian academies; or to be present
a little later at the founding of Constantinople in 330;
some west to Cyrene where their successors later joined
the Islamic invasion of Spain (711).

The technique of alchemy continued in spite of the Ro-
man decree, as Berthelot has clearly shown, and there is
evidence that the theory of alchemy continued even in
Egypt, but in an emasculated form. The writings, too,
cannot have been utterly destroyed, for certain copies, sec-
tions or abstracts, held in great reverence by the academi-
cians of Persia, Syria and Constantinople, were translated,
along with all the great literature of ancient times, some
of these alchemistic productions having come down, in
copy, even to us.

Beginning with the ninth century, the Mohammedans
‘were especially active in the preservation of this literature.
Up to the cleventh or twelfth century—especially in Per-

8 Concerning the reliability of this story, see von Lippmann, Entstehung und
Ausbreitung der Alchemie, 1919, pp. 289-293; Berthelot, Les Origines de
Talchimie, 1885, pp. 72-73; Ingcborg Hammer-Jensen, Die dlteste Alchymie,
1931, p. 78.
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sia and in Spain—they fostered the ancient writings and
introduced the subject of alchemy (mostly through Spain)
to their Christian conquerors. During these Dark Ages—
dark, because Christian intelligence was at a low ebb—
there was little literary contact between the two peoples
striving for the possession of the Spanish peninsula. Dur-
ing many centuries, therefore, alchemy remained the pos-
session of the learned academicians, physicians, and philos-
ophers of Islam.

In the twelfth century, Latin translations of Arabic and
Spanish works first began to appear in Spain, disclosing a
previously unsuspected wealth of literature in the hands
of their distinguished Moslem enemy—Arabic forms of
Aristotle’s works, some books on medicine and on mathe-
matics.

Among others, there came to an astonished Christen-
dom certain books by Arabic authors on the preparation
of gold. The fascinating subject of alchemy was discussed
as to its existence or possibility by many a well-known
author. The knowledge of alchemy became then wide-
spread and popular. Certain adepts appeared who claimed
to have made gold. Every large city had its alchemist.

But because the true theory of alchemy, the original
Egyptian theory, was no longer understood, the writers of
Western Europe were never able to carry out in practice

the promises expressed in their books. The actual gold
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which was looked for was never produced. This whole
period was one of false alchemy, or pscudo-alchemy, grad-
ually falling into disfavor and finally superseded by mod-
ern chemistry.

In concluding this rapid survey, it is convenient to point
out, in order to guide our steps during a more detailed
study, that the history of alchemy falls naturally into three
periods, each period followed by a mid-period of transi-
tion: (1) Egyptian or true alchemy, transition to Islam;
(2) Islamic alchemy, transition to Western Europe; (3)
pscudo-alchemy, final transition to modern chemistry.
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INFLUENCES

“We must make the attempt to get back to a condi-
tion in which we can look at the ‘appearances’ as they
present themselves to an observer not yet biased un-
consciously in favour of a ‘materialistic’ philosophy.”
A. E. Taylor, Commentary on Plato’s Timaecus.

IN order to understand the setting of alchemy, let us re-
turn to Egypt—to Alexandria, where the art began at the
acme of glory in that famous city and at a time when the
ruling class was Greek. Alexander had founded his colony
in 311 B.C. and almost immediately the little community
had established a Ptolemaic school of philosophy in which
the fundamental ideas, modified by later influences, were
essentially those of Plato and Aristotle.

To gain an idea of the everyday thoughts of the people
and thus of the mental attitude underlying alchemy, we
need first to examine the teachings of these two great
Greek philosophers, since alchemy must have reflected the
common thoughts of the people—the philosophy of its
period, else it could never have been born, or having been
born could not have lived in a country hostile to its ideals.

It is conceded that there were other influences which
controlled and determined the mentality of the alchemist
and these will be discussed in the following sections of
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this chapter; but Greek influences are most important and
will be indicated first.

I. GREEK INFLUENCE

We therefore turn first to the well-known Timaceus of
Plato® the only work of the author known to Western
Europe before the twelfth century. Its influence (extended
by the works of Aristotle and transmitted by the Neo-
platonists) * is acknowledged by writers on nature in all
the carly centuries of our era. In the writings of the early
alchemists, Plato and Aristotle are referred to as their
predecessors and guides and the doctrines of the Timacus
—such as the nonexistence of matter—are acccptcd as true.

Jowett, in his introduction to this book, makes the fol-

lowing terse comment:

Of all the writings of Plato, the Timaeus is the most obscure
and repulsive to the modern reader, and has nevertheless had

the greatest influence over the ancient and mediaeval world.
And Archer-Hind:

Not one of Plato’s writings exercised so powerful an influ-
ence on subsequent Greek thought. . . . In it the great master

1 In doing so, we are passing over the Ionian school and Empedocles, with
the conception of the four “clements”; Socrates also with his insistence upon
exact definition—since these philosophers are preliminary to and are included
in the work of the two here mentioned.

2 Especially by the translation of the Stoic, Posidonius, in the first century.
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has given us some of his profoundest thoughts and sublimest
utterances—the focus to which the rays of Plato’s thoughts
converge, a complete and coherent scheme of monistic ideal-
ism.

The obscurity of which Jowett speaks is explained by
the last clause. We are not monistic idealists, dealing with
pure reason divorced from all recognition of matter as
an entity, and it is very difficult for us, therefore, to put
ourselves in the attitude of the ancient searcher for the
truth. Yet an effort must be made, however foreign to
our manner of thought, in order that we may gain a posi-
tion sympathetic with the alchemist whose well-founded
claim to a position as “expositor of Greek philosophy” has
remained unrecognized up to the present time.’

Plato

Two pupils followed Socrates—Plato and Antisthenes
(Chart, page 23). The latter founded the school of Cyn-
ics whose individualistic concepts aroused Plato’s strong
opposition. Against individualism, Plato sought general
laws, universal truths, and, above all these, an ideal unity
in the world. His opposition to the Cynics led him to in-
vent the term ideas, carrying the meaning that above the
knowledge which the individual gains by sense (by see-

8 See Chap. X1, note 1.
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ing, hearing, etc.), there are realities in knowledge gained
by mind alone. These ideas, or ideals of knowledge, be-
long to the world of thought only, far apart from the
world of sensation and far above it.*

The highest knowledge must have, for its object, “true
being,” that is, generalities, as distinct from that lower
knowledge brought to us by sense which is not real.

In the world of nature, of many objects differing each
from each, these ideas may be likened to mathematical
laws or generalizations—only Plato thought of ideas as
more personal, as more living and controlling than these;
and ideas which never change are truly real. They are, in
fact, our only realities—eternally and divinely true.

Material objects in nature which we think we see or
hear Plato conceived as merely copies—imperfect copies
of which the originals are real or ideal. These objects have
no existence except as the pure light of the ideas is feebly
reflected upon matter. The imperfection of our sense-
knowledge is due to us,’ to the varying degree in which
our senses are capable of apprechending the eternal type—
the highest idea, which Plato calls the “idea of the Good.”

We see through a glass darkly, assigning properties as ap-

4 See W. G. de Burgh, TAe Legacy of the Ancient World, 1924, p. 141,—
especially this clear sentence: “No sensible lines or circles are perfectly equal;
and to call an action good or a picture beautiful implies a single standard of
goodness or of beauty to which the particular instances are imperfect approxi-
mations.”

8 Archer-Hind, The Timaeus of Plato, 1888, Introduction, pp. 22, 31-34.
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pearances—which vary with us—to objects which are
themselves changing. Therefore of nature and natural
phenomena we can have no true knowledge.

After having established his system of philosophy, in
which the discussion of ideas or forms, as established
world formulas, occupies so much room and in which the
changing phenomena of nature can have little part, Plato
surprises us by definitely directing his inquiry upon the
nature of matter which he calls “a new field, an unknown
territory . . . not previously explored or even defined.”
Thus he tells us in the Tsmacus °® that he intends to enter
lightly upon the realm of nature, but only, as it were, as a
recreation, a sensible amusement—for by apprehending
the facts which are necessities of nature “we may grasp
the truths which are the objects of our serious study.” * It is
thus evident that Plato looked upon this study of nature
as steps by which to mount to the higher realms of a real
idealistic philosophy. But the experience in finding gen-
eral ideas in knowledge and cthics served him again in
this excursion into the material world. Here also a general
substratum is discovered from which are derived all the
apparent objects of nature. This substratum is matter—
which is undefined and unknowable, just as ideal good-
ness is undefined and unknowable. Goodness and matter
are alike in being known only indirectly. Matter is recog-

8 Timaeus, 59, D. T Timaeus, 69, A.
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nized in individual objects, as it were, by reflected light.
The reaction of ideal matter to the light of our mental
concepts, which are ideas also, becomes evident in the
appearances which we call objects of sense perception. To
Plato, who had entered upon this study as an amusement,
this discovery, this possibility of applying his main thesis
to the new faith, must have come as a delightful surprise.

Here our author pauses to recall that Empedocles had
attempted to explain the composition of all natural ob-
jects as made up of four units—earth, water, air, and fire.
But Plato shows that these can have no unitary character,
that they cannot be considered “clements,” for they easily
pass into one another, all being different appearances of
the substratum matter. “Suppose a man having moulded
all kinds of figures out of gold should unceasingly re-
mould them, interchanging them all with one another, it
were much the safest thing in view of truth to say that it
is gold; but as to the triangles or any other shapes that
were impressed on it, never to speak of them as existing,
seeing that they change even as we are in the act of defin-
ing them.”® And so, “what we now have named water,
by condensation as we suppose, we see turning to stones
and carth, and, by rarefying and expanding, this same
‘clement’ becomes wind and air.” ° It is safer to speak of
these clements as qualities—not as zAis fire but having

8 Timaesus, 50, B. ® Timaeus, 49, C.
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a nature such as fire’>—and so with the other three.

On the other hand, matter, having no qualities, serves
most suitably as a passive recipient of those general con-
cepts which he calls ideas or forms, without itself contam-
inating them. “Just as in the making of sweet unguents,
men purposely contrive, as the beginning of the work, to
make the fluids which are to receive the perfumes per-
fectly scentless; and those who set about moulding figures
in any soft substance do not suffer any shape to show itself
therein at the beginning but they first knead it smooth
and make it as uniform as they can.” **

The properties - which distinguish individual objects,
and the characters we assign them, cannot in a corporeal
sense be caused by matter for matter is universal and
without properties and even nonexistent. Again we sce
that these natural objects have no real existence but are
products of our unreliable perceptions. Such existence as
may be assigned to them is due to the images thrown out
by the universal ideas and localized by the substratum,

matter.

10 Timacus, 49, E. Throughout the whole history of alchemy, this thought of
qualities imposed upon general matter is accepted as the sufficient definition of
the individual metal. That the metals did not owe their distinctive properties
to a material cause (a permanent substance), but to varying attributes, was
expressed in the thirteenth century by Jean de Meung, as quoted on p. 24,
note 21. Compare also this alchemistic expression: ““To transmute, in these
authors, means to give a body to the incorporeal” (Berthelot, Collection des
anciens alchimistes grecs, I, XXVIII, 7).

11 Timaeus, 5o, E. For the alchemistic application, see Chapter VI, p. 93.
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It is casy to see that Plato in his philosophy did not
study nature as an object in itself; and that, since his chief
interest was in the universals, he passed lightly over the
individual objects of sense.'* But he provided the founda-
tions for a philosophy of nature which was to follow him
in the work of his pupil Aristotle—who, we shall see, laid
less stress upon the ideal and more upon the objects of
everyday life. As de Burgh has already noted:'* “In
Raphacl’s cartoon of The School of Athens, Plato is por-
trayed as pointing upwards to the heavens, Aristotle as
pointing downwards to the earth.”

Aristotle

In attempting to compare Aristotle’s scheme of philos-
ophy with Plato’s, we find a growth in thought founded
upon agreement rather than opposition. Aristotle accepts
Plato’s theory of forms or ideas but at the same time indi-
cates his disapproval of its all-inclusiveness. He thinks
Plato’s enthusiasm has carried him too far. The master’s
conception of ideas as the only realities made no appeal
to his brilliant pupil. As a biologist and systematist, Aris-
totle’s interest was in those natural objects of everyday life
which are changing in time and place. He was interested

12 Archer-Hind: TAe Timaeus of Plato, Introduction, p. 32.
18 de Burgh, The Legacy of the Anciens World, 1924, p. 169, note 2.
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in growth and development and the generation of plants
and animals—also in the change by which brass becomes
a statue, and how bricks and stones, by preparation, form
a house. Such questions entered into his experience as a
naturalist—especially the whole subject of change.** Plato
had looked with suspicion upon susceptibility to change.
Aristotle empbhatically denied that this introduced un-
reality.

Aristotle asks first where we may place these interesting
natural objects—where are they in the scheme of nature?
Certainly not in Plato’s everlasting generalizations, for
these never change; and therefore we can get nowhere by
studying them. Plato was wrong. But also the Cynics were
wrong. Natural objects are not the inconstant results of
mere sense-perception. Reality lies between. As Plato said,
real objects result from the reaction of mind upon matter.
Again he asks, “Where then?” And the answer will be
found by classification, by which means as a biologist he
had trained himself to limit and thereby to define. First,
then, he posits the most general class, the genus,'® too gen-
eral to give us an idea of objects or objectivity. To illus-
trate we may have the genus animal. Second, there come
the subdivisions of the genus into species, such as man,
horse, cow, and so on, and the differences between species

14 de Burgh, Legacy of the Ancient World, 1924, pp. 169-171.
18 1 alo, Aristote, p. 103.
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(of the same genus) are called specific differences or
sometimes qualities.”® The determination of specific dif-
ferences or species is the object of all science. But we have
not yet objectivity. A single man, besides his characteristic
common to man, has added properties which belong to no
other man and the single individual is thus defined. It is
not necessary, to go further to accidental properties, such
as may or may not be properties, which the Cynics made
essential and Plato condemned. Reality in nature lies be-
tween. The individual is the first subdivision of the species.
It is this individual with definite “qualities” and distinc-
tive differences which is of value for study and a reality in
the field of knowledge. It is not true that the forms
(ideas) are real; or that that undefinable something which
we call matter is real;'” but when matter has been “in-
formed by the ideas,” we have the realities of nature—the
natural objects. Aristotle illustrates thus: “As forms are to
matter, so also is Soul to Body.” The soul brings the poten-
tial body to active realization of a happy life. It is as if the
author had said: “Our bodies, like matter, are negligible
until the soul comes to inform and inspire them.” There-
fore the complete man (of the species, man) has a particu-
lar union of ideal and matter which gives him specific

16 Metaphysics, 1020 b,
17 “I mean by matter what is not yet actually an individual object, but is
such potentially.” (Metaphysics, VII, 1, 1020 b and 1029 a.)
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and distinguishing qualities. The latter, however, may
change and such changes are constantly taking place, as
in generation, or when a man becomes good or bad.™

The general trend of nature, Aristotle held, was toward
improvement, thus differing from Plato, who stated that
all things partook of the universal essence of the good:
“Nothing exists which is not good.” But to Aristotle, qual-
ities whether good or bad are ever becoming more and
more perfect.'® “Nature does nothing in vain but aims at
final causes.” “Nature and God are working towards an
end, striving for what is perfect.” *

Aristotle has also some interesting observations on the
four “clements” of Empedocles. He agrees with Plato in
denying that these are clements but goes further, explain-
ing why they may change into one another, for the four
have common properties: fire being hot and dry, while
air is hot and moist; water is moist and cold and earth
is cold and dry. Their interchangeability may be shown
graphically by the chart on p. 24.

18 The alchemists, who came later, scized upon this idea, stating that in
metals there is 2 common body, matter, alike and unchangeable, but the dif-
ferences between metals may change. There is nothing strange in supposing
that brass may lose some of its elementary earth and partake more of the
higher elements such as fire. By changing to higher qualities, brass may be
changed into gold, for *“the quality of gold is independent of the metallic
substance which is its support.” See Hopkins, Isis, VII (1925), 59-60.

19 To the alchemists, also, nature (of which one genus is the minerals; and
one species in this genus, the metals) is striving toward metallic perfection
which is gold.

20 De caclo, 1, 4, 271 a, 3; 11, 5, 288 a, 2.



Reality in Knowledge

Plato’s “Reality” : Generalizations

Unreal: Sense Perceptions

Aristotle’s classification of knowledge gives:

1. The most general class:
Subdivisions of each genus

2. By specific qualities:
Subdivisions of each species

3. By distinctive differences which isREALITY 4

4. Under Class 3 may be accidental differences empha-

sized by the cynics.
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FIRE

AlIR EARTH

MOIST coLb

WATER

But these properties, hot, cold, wet, and dry, are really
only two, hot and moist (and their opposites). Now, heat
is due to “fire” and moisture to “water.” “Fire” and
“water” become, therefore, the most important elements
—clements which are opposed to each other.™

In Aristotle’s Physics we find matter conceived as a means
toward an end, which is form. Thus a house is made of

31 It is perhaps unnecessary to recall that the later alchemists took these two
opposed elements, fire and water, as exactly expressed in the metallic world
by sulphur and mercury. These two stood early in alchemistic history as the
alchemistic elements and continued thus, even to the birth of chemistry
in the cighteenth century. Thus in the Roman de la Rose (thirteenth century)
of Jean de Meung (line 17,055): “They all come from one matter, however
nature may bring them forth. For combined in different proportions within
the mines, they are formed from sulphur and quicksilver, as the books say.”
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bricks but it is the particular architecture of the house
which is in the builder’s mind. In these the bricks are
the material upon which the form is built and the form
is the important thing, the end, and the guide, the so-
called formal cause, while matter is negligible. It was
upon this conception, above all, that the alchemists con-
ceived the possibility of transmutation.

And finally Aristotle discusses the process of all change
in art and in nature—the change of real substance in place
or time. Of all the contributions of this remarkable mind
the “Theory of Forms” was perhaps the most famous.
Here he analyzes the growth and generation of living na-
ture, yet makes his theory applicable to nature in all its
transformations.

Aristotle: Change within the Species

We have: 1. Matter
2. The individualizing tendency
3. The plan
4. Entelechy

Matter — Plan

N v
Tendency

\
Entelechy
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The four essentials in growth are (1) a material, (2) an
individualizing tendency, (3) a generalization or formula,
and (4) an end of the process. In the life cycle of the oak,
we find the parent oak producing acorns, containing par-
ticular germs which can grow into oaks and only oaks,
and finally we have the full-grown oak produced, en-
dowed with power to germinate again, repeating the
cycle. In this process, the corporeal matter (1) is quite
negligible except in so far as the form, or quality of being
an oak (3), has endowed the matter (1) with activity (2);
but the most important elements to note are the process
or tendency (2) and the final product of the cycle (4),
the “entelechy,” with its power of reproduction.” These
two, he points out, are important as illustrative of all regu-
lar changes in nature.

It is impossible here to go further into this great theory,
but its mention is necessary in order to explain how later
the alchemists applied these ideas to the metals which
were to them as living as the oak, since “@/ nature is liv-
ing.” The metals were striving to finish their peculiar
cycle, tending toward perfection as fire seeks its source,™
toward the entelechy which is gold. And the gold is then

22 “De anima,” 11, 4, 15: “Since the end of the function of the soul is to
produce another like itself, the first and rudimentary form of soul would be
generative—generative, that is, of another like itself” (translation, Edwin
Wallace, Anistoteles).

28 The great cosmic center of fire and air is in the sun and the upper at-
mosphere. Air and fire are therefore said to be light elements as distinguished
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able to produce a portion of lead or copper which again
tends to complete the cycle, ending with the final gold.

In reference to the influence of Greek nature philos-
ophy on alchemistic theory, Zeller, in his Greek Philos-
ophy, says:

[Aristotle] also assumes a qualitative change of matter, and
more especially of the elements into each other. By this change,
the qualities of one are changed under the influence of an-
other. This relation of activity and passivity is only possible
when two bodies are opposed to each other which are partly
similar and partly dissimilar, that is, when they are opposed
within the same genus.

And Lalo in his little book Aristoze, says:

But his analysis of the elements is much less happy. The
atoms, already profoundly defined by Leucippus and Democ-
ritus, he has replaced by unchangeable qualities. He has given
pretext to the badly understood transmutations of the alche-
mists and has retarded the development of classical physics
and chemistry.

Whether we agree or not with the sentiment of the last

sentence, there seems no doubt that Plato and Anistotle
furnished the philosophy upon which alchemy rose and

from water and earth. But this is explained (since like seeks like) by their
escape to their source:

“Rivers to the ocean run
Nor stay in all their course,
Fire ascending seeks the sun,
Both speed them to their source.”
(Church hymn, 1742.)
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which sustained the early alchemists in their hopes of
transmutation. Greek philosophy was the source of al-
chemy and to it the alchemists constantly appealed.

But there were other psychic influences besides philos-
ophy; and, before leaving this subject, we should note
that there were prevalent, at the time of Plato and Aris-
totle, certain beliefs (which arose from the love of anal-
ogy), beliefs held sacred by the common people which in-
fluenced, not the people only, but philosophy as well, and
have continued to influence philosophy, even to the pres-
ent time. Of these, the following four are the most im-
portant:

1. Hylozoism: all nature is like man, alive and sensi-
tive.

2. That the great universe of sun and stars, the “macro-
cosm” is guided by the same laws which obtain on the
carth, the “microcosm.”

3. Astrology: the stars influence and foretell the course
of events on this earth.

4. Animism: any event apparently spontancous is really
duc to some personality—fairy, wood spirit, hobgoblin,
ctc.

Between Aristotle and the alchemists from three to four

centuries intervened, and in this interim, wherever the
influence of Greece reached, the philosophy of Plato and
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Aristotle gradually filtered down from the upper philo-
sophic and exclusive circles even to the minds of the
common people. Unconsciously, all thinking people, as if
by inheritance, reasoned just as the great philosophers had
thought before them.

In Egypt, the alchemists, who were very much “of the
people,” believed with Plato in the universality of matter
and with Aristotle in the importance of individual quali-
ties, in the trend of these qualities toward perfection and
in the possibility of assisting nature in this struggle. More-
over, during the first centuries of our era, the four mystic
beliefs just mentioned were prevalent in the Greek colony
in Alexandria where alchemy first began; and to those
holding these ideas the possibility of assisting the metals

to become gold must have seemed not at all remote.
Résumé

To gather together such of the teachings of Greek phi-
losophy as were later applied by the alchemists to their
new philosophyj, it is necessary at the same time to review
and to anticipate. But the alchemistic ideas, stolen from
the pages following, must appear only nominally, to be
explained and illustrated, as the story proceeds.

The alchemist believed with Plato in the nonexistence
of matter and with Aristotle in the reality of individual
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objects. Following the latter’s classification, the alchemist
posited a genus mineral of which one species was the

GREEK PHILOSOPHY IN ITS
DEVELOPMENT OF NATURE PHILOSOPHY

(WITH EARLY MEDICINE)

A%
Socrates (Ethics) Hippocrates
Plato (Teleology) Antisthenes (Medicine)
v (Cynics)
Aristotle (Biology)
Theophrastus
III (Botany)
II
I
AD.
¢
Dioscorides
(Materia Medica)
2
Galen (Medicine)

metals, having the common element of “water” or fusi-
bility. Individual metals owe their individuality to the
“distinctive differences” included in grades of fusibility,
volatility and color. The latter tend (and may be aided)
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to change, but always toward perfection, i.c., to the en-
telechy gold (which unites the two Aristotelian elements
fire and water) and this is able to reproduce itself, thus
transmuting less perfect metals into gold.

2. INFLUENCE OF ALEXANDRIAN RELIGIONS**

Since the days of Plato and Aristotle, other influences
had arisen by the beginning of our Christian era to de-
termine the mentality of the alchemist. Greek nature phi-
losophy was becoming alchemistic philosophy.

Under the more southern climate, exactly what we
would expect was taking place—a softening and adapta-
tion of the stern philosophy of the north to fit the lives
of those who dwelt under the fierce glare of the eternal
Egyptian sun as it beat down upon the desert sands. In
Alexandria, three great divisions of men met as mental
antagonists: first the Greeks (to whom were joined the
Jews), second the native Egyptians, and lastly the Chris-
tians. But the sapping effect of the southern climate upon
these “men of many minds” brought about an uncon-
scious yielding, tending to modify inherited oppositions.

Alexandria from her founding had been the heir and
protector of a stern philosophy; but had gradually be-

come rich and commercial, very worldly and very attrac-

24 See chart, Religions in Egypt, p. 33.
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tive. She was a cosmopolitan city with many racial divi-
sions and many and diverse interests. The large native
population of this wonderful city crowded the Rhacotis
district in the southwest, still holding to the worship of
the ancient Egyptian gods. In the northeast, a section was
set off as the Jewish quarter; while from the date of the
martyrdom of St. Mark, the Christian infiltration was
making gradually increasing progress. Greeks, Jews,
Egyptians and Christians, differing from one another in
many ways, all agreed in one particular. They all believed
in a god, not doubting his existence, as had been the case
in ecarlier times. But, though they all believed, yet also
were they all troubled by one common mystery, one ever-
recurring question: How could God be far away and all-
powerful and yet near to man and sympathetic? Histori-
cally, the first solution to this question was offered by the
Alexandrian Jews in imagining a mediator acting as
agent of God and yet close to man. These Jews had lived
so long in the philosophic atmosphere of the Greek col-
ony that they had become dissatisfied with the simple
worship of Jehovah and (before the alchemistic period)
had begun to think with the Greeks philosophically.
Their imagined intermediary they called “Sophia” or
Wisdom who bridges the chasm between God and man.
One well-known result of this idealization of Sophia or
Logos was the Wisdom of Solomon, about 100 B.C, 2
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book now forming a portion of our Apocrypha (see fol-

lowing chart).

RELIGIONS IN EGYPT

Jews Greeks
Septuagint TO TAY Christians Gnostics
“Sophia” voiUg
AD. (St. Mark) “Gnosis”
Neoplatonism Cerinthus
100 Valentinus
200 (Alr)xllcr)ndc:lr::sus) Clement
Origen
300 Porphyry Coptic Church
Arius
400 Athanasius
500

Religious Persecutions in Alexandria

284 “Era of Martyrs” Decius vs. Christians

303 Diocletian vs. Christians

391 Christians (Theophilus) vs. Neoplatonists

451 Christians (Cyril) vs. Neoplatonists (Hypatia)

631 Christians (Athanasius) vs. Christians (Arian Copts)

Christianity entering Egypt was confronted by the phi-
losophers with this same question: What of the mediator ?
The answer was prompt and acceptable. The mediator
was personal, Jesus, whom the Jews call the Christ.
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Though the new faith had crept into Egypt as a lowly
religion, preached to the common people with methods
like those of our Salvation Army, this prompt reply
brought the sect, for the first time, into prominence.
Clement of Alexandria, who claborated the answer, fur-
ther claimed no less than that Jesus was the Logos, the
" Word, through whom God could be known, explaining
that the Hebrew religion and all others had been not an-
tagonistic to Christianity but of definite value as a prep-
aration for the supreme event, the coming of Jesus. It was
this elaboration which raised the faith to a philosophy or
world religion.

Had the teaching of these fathers fallen on virgin soil,
the result might have been more fortunate; but from the
fact that old ideas are not casily removed there resulted
two modified religious forms or syncretic religions: a
Christianized Gnosticism and a Neoplatonic form of
Christianity.

Gnosticism, although derived from oriental dualism,
penetrated Egypt from Syria about the first century ..,
but it was not until the second century that a definite sect
was formed in Alexandria. To the intellectual Egyptian
and the Egyptian Jew, discouraged ** by the scarch for a
faith to which to cling, since the old Egyptian gods had
been degraded (perhaps by the contempt of the Roman

28 Dietrich, Abraxas.
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army), Gnosticism brought a union of all knowledge
with the One of Plato; and to the people, appreciation of
the value of ecstatic spiritual visitations, and the attain-
ment of perfect health. It brought also the mysticism, dear
to all oriental countries, and a study of “holy words” and
number combinations and the number values of certain
letters. But above all, it brought again that emphasis of
evil, in the opposition of good and bad, which being later
accepted by Christianity has been a frequent breeder of
" controversy. Gnostics held that all creation had been, in
its origin, a mistake—not of God—but of a demiurge who
had condemned us all to be slaves of a lower life. From
this disaster, our only salvation was through Gnosis, a se-
cret knowledge or liturgy which had been revealed to
Gnostics alone.

Confronted by the persuasive arguments of Clement of
Alexandria, many of this sect accepted the dictum that all
tokens, Gnosis, Logos, Sophia, were brought to us from
God by Jesus, coming for that purpose.

So far Gnosticism accepted the central doctrine of
Christianity; but because it could not part with its many
apocryphal tales and beliefs it was not accepted by the
carly Christian church and Valentinus, the foremost ex-
ponent, was listed as a heretic.*

Manichaeism (still more insistent on the awfulness of

26 S¢. Irenacus: Contra omnes haereses (c. 180).
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evil and the necessity of salvation) replaced Gnosticism

in the third and fourth centuries.

Neoplatonism, originally Alexandrian and Greek,
united a modified Platonism with oriental elements and
some of those of the Jew, Philo. Originally it stood in op-
position to Gnosticism and Christianity but by 415 had
ceased to exist in Egypt.

The Christian Neoplatonists accepted evil, although its
existence was denied by Plato (for “all things exist in pro-
portion as they are good”). But they did not recognize
evil as necessarily eternal since it was they who taught
that the means of salvation exists in all things, in that
cach has the desire to become as perfect as possible.™

Reality in Morals

Plato: Goodness alone.
Aristotle: Nature striving after the perfect.
Gnostics: Evil existent and eternal.

27 Note that two factors of Plato’s system had been discarded: (1) that in
formulae, forms, generalizations, was the only reality. Aristotle had found
reality in natural objects. (2) Nothing exists which is not good. The Egyptians
were very sure that evil exists. These changes illustrate the tendency toward a
modification more and more suited to the practical everyday man.

The Christian ecclesiastics, opposed to the “things of this world,” did not
at first accept alchemy. But later when Christianity became itself modified by
absorbing some of the beautiful imagery of the nauve Egyptian religion, and
(much later) by fusion with Aristotelian philosophy, alchemy was accepted as
true and alchemistic ideas were gradually absorbed into the Christian religion.
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The Medsator

The Jews: Sophia (Logos).
Christians: Personal (Jesus).

Syncretic Religions

(Christian-Egyptian) Gnostics: The Logos by the per-
sonal mediator.

(Christian-Greek) Neoplatonists: Evil overcome by the
tendency toward per-
fection.

Review

Philosophy and religious ideas are found closely con-
nected in the minds of a people who could believe that
the metals are living—*“like man, are alive and sensitive.”
Accepting Aristotle’s tendency toward perfection, the al-
chemists visualized the metals as striving to become as per-
fect as possible, to become white as silver or even yellow
as gold—so perfect that goodness and light should
abound more and more and the “sun metal” should illus-
trate the triumph of perfection over the primitive evil of
the common “carth metals.”
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3. INFLUENCE OF EGYPTIAN CIVILIZATION

In the beginning, alchemy was far from being philo-
sophical. It was just an ordinary art like that of the car-
penter or blacksmith. It was on this primitive side of its
character that it derived from ancient Egypt.

We have to go back very far to discover why it was that
Egypt was peculiarly an artisan’s country. Forty centuries
are not enough to explain the wonderful religion, the
beautiful Osiris cult, which fathered these industries.
Originally, the Egyptians worshiped the Sun, the god of
warmth and rich crops, for the sun in Egypt scems much
closer to man than with us. Also they worshiped the Nile,
the god of fertility, which by the mysterious periodic over-
flowing of its banks deposits a wealth of soil to sustain the
cultivated lands. The Sun and the Nile were, then, the
two gods “from whom all blessings flow,” but of these
the sun was the more personal. At the evening of life
worthy Egyptians expected to join the sun, as it descends
below the horizon and becomes Osiris, taking the won-
derful journey of many stages through the underworld.
Yet all Egyptians, however worthy, feared the ordeal of
death; and the religion which had been beautiful in in-
ception became dour in practice. The wealthy spent all
their earthly days in preparation for the life which was
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to be eternal. In order that they might be comfortable af-
ter death, they built great tombs, filled with furniture and
food, lavishly, without question of expense. The walls of
these crypts were often covered with pictures illustrating
the journey of the sun or the pleasanter activities of the
prince during his life on earth. These mortuary monu-
ments, pyramids, and underground cave crypts, as well as
the palatial temples to the gods, show how the priestly
class ruled the wealthy with fear of death.™

Medicine flourished in ancient Egypt, as we sce in the
Papyrus Ebers and the Papyrus Smith, and here again we
see the horror of discase and death as real evils. Plato
might shut his eyes to evil, but, to the Egyptian, evil was
an ever-present entity. We have seen how this conception
was passed on to the Gnostics and to the Christians.”® The
Egyptian never doubted the existence of evil, evil to be
feared, of which death was the culmination, something
dark and oppressive, like an evil personality to be propi-
tiated if possible. The great Egyptian tombs were, for the
nobility, the supposed means of escape from this lurk-
ing terror.

A multitude of workmen was employed in construct-

28 On the walls of a crypt, in the tomb of Sethos I, in Thebes, is a rude,
colored drawing representing the flight of the worthy upward toward heaven,
while the wicked are being cast by means of pitchforks into eternal fire.

29 Even today the prevalence of disease in Egypt is all too evident. The death
rate among the natives is high. The infant mortality in the native Boulak dis-
trict in Cairo is quoted as 85 percent.
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ing, furnishing, and decorating these great buildings.
Thus a great portion of the population must have been
set apart as skilled artisans. Some of the recent findings in
the “tombs of the kings” bear witness to a knowledge of
craftsmanship rivaling that of our modern artists. The
draperies dyed with “royal purple” and intermeshed with
gold and silver threads, or studded with gold buttons or
colored jewels; the bracelets and necklaces and rings of
interwoven silver and gold, or of that alloy of silver and
gold known as electrum, often formed into intricate de-
signs and chased to enhance the effect; the wonderful
bronze and woodwork, sometimes covered with gold leaf;
the paintings, also, on the walls of the tombs and tem-
ples—a thousand things attest the excellence of the ancient
Egyptian in the manual arts.

This proficiency has never died out in Egypt. As one
wanders through the native districts surrounding the
Mouski in Cairo, one cannot refrain from amazement at
the skill displayed even by boys of tender years as carpen-
ters or turners of wood, producing the delicate mashrabi-
jeh work; as workers in metals also, in copper and brass,
silver and gold.

The ancient fear of death, which thus indirectly pro-
moted artisanship, established Egypt as the land where
the people gloried in their life work, were proud of their
skill and not afraid to soil their hands in honest labor.
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Much later, as in the early years of the Christian era,
Egypt became distinctly the one country in which such an
art as alchemy could have hoped to survive, even could it
have begun elsewhere.

For the remarkable activity of the Egyptians in the arts,
other causes are frequently quoted. Of course, boating and
fishing on the Nile were early cultivated; and the ever-
changing river was responsible for the need of surveys to
keep track of boundaries, as well as astronomical observa-
tions giving a calendar by which the flood season could be
foretold. Such interests exercise a people in both bodily
and mental activity and generate the seeds of invention
and excellence born of competition.

While Greece leaned toward philosophy and Judea to-
ward religion, Egypt became the nursery of the arts.
Plato, speculating on the material world, called this exer-
cise “a sober and sensible amusement,” for he was secking
only illustrations for his ideas of the mind; but the Egyp-
tian made of the world as he found it a laboratory in
which, as far as his simple knowledge permitted, he de-
veloped the practical arts through both brawn and brain.

Very old and very early was this distinguishing quality
of the native Egyptian. The region now known as the
desolate “Tombs of the Kings” was noted for its magnifi-
cence, even to Homer, who sings of “Thebes with its hun-

dred gates.” Farther down the Nile, Memphis and Sak-
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khara, now in ruins, were the wonder of travelers only a
few centuries ago. Wonder is due not so much to the
buildings and decorations as to the artisan who in those
carly days could plan and carry to completion such ambi-
tious designs.

The attempts to produce color effects in all this work
is still evident even after the corroding action of centuries.
In a land of ncutral hues, where the gray desert sands
come close to the dark browns of the cultivated areas,
color appealed to the people as a delicious joy. Exterior
architecture exposed to sand storms of the desert could
be relieved only by variously colored stones. Marble was
laid with red sandstone; and granite and flint brought
variety. But it was especially in the protected interiors of
temples and palaces that colors were massed. Tapestries of
different shades, combinations of gold and of silver, great
vases of copper and of bronze, helped to satisfy that yearn-
ing for color which is present in every primitive people.

Thus, where art was honorable and skill was rewarded,
it was but natural that alchemy, the art of “improving”
the metals, should have had its humble beginning.

4. THE IMITATIVE ARTS

After an experience of one or two hundred years of in-
tensive practice in the constructive arts, a nation may be
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considered proficient and ready to take rank with other
nations whose civilization rests upon artisanship. In Egypt,
at the time which we are now considering, at least four
thousand years’ experience had brought the people to
the highest excellence possible in those ancient times. It
is to be noted also that this perfection of artisanship was
not unguided. Egypt could boast also of a corresponding
advance in mental achievements, having the greatest share
of the world’s philosophers, astronamers, architects, sur-
veyors, and mathematicians, advances along many of
these lines dating back to very ancient times.

Among the industries shared with neighboring civiliza-
tions may be counted the socalled imitative arts which
scem to have arisen simultancously in all parts of the
“known world.” To place before the common people those
costly articles which they desired most, at a price within
their reach, was the common purpose. Garments dyed
with the royal purple, so expensive that only kings and
priests could afford to wear them, were imitated. Articles
of gold and silver, ornaments of pearls and other precious
stones were sold frankly as imitations—the price being
within reach of many who could not afford the real
things. A little later the government at Rome drew up
laws regulating this traffic, to protect the people against

30 Hammer-Jensen, “Deux papyrus i contenue d'ordre chimique,” Bulletin
de I'Academie Royale des sciences et des lettres de Danemark, 1916, p. 279.
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fraud. This industry of substitutes is known to have flour-
ished from Gaul on the west, to India on the east; but all
varieties of this common practice were gathered together
in Egypt and became one industry. In Gaul the imitation
of silver by alloying copper with tin was quite common,
this region having the advantage of being near the copper
mines of Spain and also on the route from the tin mines
of the “Islands of the Cassiterides.” Recipes for such alloys
form an important portion of the Leyden Papyrus X in
which we find also recipes for false royal purple.

The manufacture of artificial pearls started in India,
where certain siliceous concretions or nodules are found
in the stalks of the bamboo. Recipes for such artificial
pearls are found in the Papyrus Holmiensis.

Metals, dyes, and precious stones satisfied the color hun-
ger of the people by their hues and sheen, and it was this
hunger for color which made the imitative industry pos-
sible. Of this industry the recipes of the two papyri must
be considered a part. Although these recipes need not be
considered alchemistic, it was upon such recipes that the
later alchemistic literature was founded—the alchemistic
recipes being copies, either exact or mutilated, of the
recipes in the famous papyri. It is probable that the arti-
sans for whom these recipes were written became real
alchemists later. Just as the magician became the astrolo-
ger and later the astronomer, in the same way the maker
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of imitations—the counterfeiter if you will—became the
alchemist and later the chemist.

It has been said that the whole object of alchemy was
deception. In this connection our attention is drawn to
one of the recipes of the Leyden Papyrus, a recipe for the
preparation of an alloy so perfect that “it will deceive even
the expert.”* But this characterization of the alchemist
should be accepted, even if granted, not as a disgrace; for
the artisans were supplying the people with metals which
were frankly baubles like our cheap jewelry. Their only
fault was that they succeeded too well. The real alche-
mists accomplished so much more that this early history,
this bar sinister, may well be forgotten. These early arti-
sans, although the progenitors of the alchemists, were not
alchemists at all. Unconsciously, they were on the brink
of a great discovery due to the fact that they were joining
two industries—two color industries—in their workshops.
They were, first, dyers of fabrics and, second, bronzers or
colorers of metals to which all the technical methods of
alchemy may be referred.

We think of them as dyers first because we find that
- some of the methods of dyeing, as well as the vocabulary
and technical terms of the dyer, were carried over to the
work on the metals. It is quite possible, also, that dyeing

31 In this connection, see Leyden papyrus X, and recipes 38 and s57.
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came first in the estimation of the heads of the industry
because it paid better.

Imitation in metal work was at first very crude, consist-
ing of such processes as the fixing of some substance on
the surface of the metal, paints or bronzes, “improving”
the color; or fusing together two metals to produce a
white alloy. Such recipes are found in the Leyden Papy-
rus. The red metal, coépcr, is fused with tin, the product
being hard like copper but silver white in appearance.
Arsenic, antimony, and mercury were in common use and
they all give surprisingly brilliant silvery surface effects
on copper. Arsenic gives an appearance like a silver mir-
ror, fleeting to be sure, but the brilliance may be preserved
by a thin layer of wax or varnish, as actually called for in
the ancient recipes.

Let us see now if we can trace the connection between
the dye process and the winning of these metal colors. In
nearly all respects the art of dyeing fabrics remains the
same in technique today as it was in ancient days, so that
we do not have to interpret the method. After preparing
the dye bath and making the fabric as white as possible
so as not to introduce any interfering color, the dyer may
dip the cloth directly into the color; but nearly always it
is the practice to dip first into a socalled mordant bath
which fixes the color, making it cling to the material, and
making the dye “fast.” By choosing the mordant, various
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modifications of shade, differing from the original dye,
can be produced. The mordants were, in Egypt, simple
salt solutions, such as common sea salt, or soda from the
“bitter lakes,” or copperas (iron sulphate), or blue vitriol
from the copper mines near Mt. Sinai, or, quite com-
monly, alum.* '

It was in this dye shop that the metal work began,
where the mordant salts must have been close at hand.
We know that in fusing, metals are apt to corrode as the
temperature rises. It is therefore customary, in order to
lessen this undesirable corrosion, to sprinkle the hot met-
als with powdered salts. Nowadays salts used in this way
are called fluxes because at the temperature of molten
metals the salts fuse or flux and spreading over the surface
keep away the oxygen of the air which causes the trouble.

The Greek word for dipping is Banzilw, which is our
word baptize—a word frequently used in the dye process.
It is remarkable that this same word appears also in the
metal coloring. This is interpreted to mean that, probably
carly in the work, it was found advantageous in cleaning

32 Pliny, in his Historia naturalis, XXV, 42, states: “In Egypt, too, they
employ a very remarkable process for the coloring of tissues. After pressing the
material which is white at first, they saturate it not with colors but with mor-
dants that are calculated to absorb color. This done, the tissues, still unchanged
in appearance, are plunged into a cauldron of boiling dye and are removed the
next moment fully colored. It is a singular fact, too, that although the dye in
the pan is of one uniform color, the material when taken out is of various
colors, according to the nature of the mordants which have been respectively
applied to it.”
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the metal to dip it into the mordant bath—the same bath
used as a preliminary to dyeing; and just as a modifica-
tion of shade of the dye had thus been produced on fab-
rics, so the valuable fact became known that metals also
could be made to assume quite a variety of unusual shades
by this dipping process, followed by gentle heating. The
first appearance of these colored metals on the market
must have come as a novelty and created a demand very
encouraging to the manufacturer.

The process of coloring metals, or “bronzing,” is now
a well-known and established industry; but in Egypt this
application of dye methods was surprising in its unexpect-
edness and was carefully guarded as a trade secret, since
the product was a remunecrative novelty.

Two of the very numerous colors produced are im-
portant: a yellow like gold and a deep black. The latter
may be said to have been the national color of Egypt,
sacred to their god Anubis.”® Both bronzes must have
made a deep impression upon the artistic sense of the
color-hungry people and also have returned a considerable
revenue.

An allied discovery should also be mentioned here—
that of “sulphur water.” This preparation was made by
heating raw sulphur with lime and is what we now call

calcium sulphide. With water, it gives off by hydrolysis

33 See Chap. VI, note 28.
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the gas hydrogen sulphide.” Every student of elementary
chemistry is acquainted with the variety of sulphide
colors produced by this evil-smelling gas when passed
into solutions of the metals. It is also true that, similarly,
on the surfaces of the solid metals a varied color effect is
produced.”® Considering the great attention paid later
by the alchemists to sulphur and all its compounds, it is
casy to see the importance of this early discovery.

And finally, reference should be made to the jeweler’s
process called “royal cement.” To a large quantity of fused
base metal a little gold was added and the whole cooled
to form one “metal,” and this solid solution was then
shaped into some form such as a ring. This was then
etched on the surface by alum or other mordant salt. The
surface of the base metal, such as lead, by this process
would be dissolved away, leaving granules of pure gold
in relief, thus making the ring appear to be made wholly
of gold. This process had been known from very early
times. It is even now in use by our mod=rn jewelers.

In review, we have four processes for imitation of the
precious metals: alloying, baptizing, the use of “sulphur

34 Zosimus adds: “On opening the cover, do not put your nose too close to
the mouth of the jar.” (Berthelot, Collection des anciens alchimistes grecs, 111,
VIII, 2.)

35 Perhaps the disagreeable odor increased the mystery. At any rate the name
Ddwp Oiwov may be translated cither sulphur water or holy water. This con-
fusion may have been the reason for ascribing to the Egyptian priests and
temples the origin of the alchemistic art.
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water,” and of “royal cement.” How these discoveries led
up to alchemy proper will be the subject for discussion
in a later chapter.

It is to be noted that in no other place in the world had
there been such a preparation, as in Egypt, for the growth
of alchemy as a theory of the metals, since when the color-
ing arts arose, they needed only the application of a
plausible generalization to be transformed into real
alchemistic practice. The theory which was to weld to-
gether all these color processes was living in the minds
of all Alexandrians—of all who prided themselves on a
Greek inheritance—for Greek philosophy working among
this practical people was ready and waiting to be applied
as an explanation of Egyptian art. Since this explanation
proved acceptable, we have here our first illustration of a
scientific triumph, the joining of theory with practice.



Chapter v
THE SETTING OF ALCHEMY

All nature is striving toward improvement.

As has been said, we may be quite certain that alchemy
began in Egypt in the carly centuries of the Christian
era; yet we are not justified in pointing to any particular
city as a center of alchemy, at least so far as the records
guide us. It is, however, assumed with great probability
that this center was Alexandria since all the intellectual
life of Egypt was gathered there. Nearly coincident with
the beginning of alchemy came the culmination of that
material prosperity and academic advancement which
made Alexandria the most noted of all the cities of her
day in the civilized world.

A study of the conditions and attainments of her people
with a description of the ancient city, unfortunately so
little known at the present time," will make clear to us
why alchemy should have sprung from this Egyptian
soil—why Alexandria was the only city in which could
have taken place such an intellectual advancement as
alchemy represented.

Founded by Alexander in 331 B.C., the city was placed

1 The greatness of Athens and the might of Rome have been amply recog-
nized but the greatness of this second Athens—the Queen City of the Mediter-
rancan—is hardly referred to and has not been elaborated in our histories.
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by his orders upon a peculiarly solid limestone dike, so
guarded by another projecting dike that two large har-
bors, the only two in all the southeastern Mediterranean,
made possible the extensive maritime commerce which
later developed between Egypt and the cities of Athens
and Rome. The advantage of this situation was still fur-
ther enhanced by a shallow lake on the south which was
soon connected with the Nile by a system of canals, so
that all the produce of upper Egypt found an outlet
through Alexandria. Other canals connected the Nile
with the Red Sea. Because of this wisely chosen situation
and the canal systems, the city became the one port
through which flowed the riches of the Mediterranean
cities, of India, and of the fertile granary of the Nile
Valley—each consignment contributing its toll in com-
missions and duties to her merchant princes and to the
city government. In consequence, wealth had so accumu-
lated that, within one or two hundred years, there had
arisen already such famous buildings as the library, the
muscum, and the Pharos—that lighthouse reckoned
among the seven wonders of the world and from which
all the subsequent Mediterranean lighthouses were named.

The plan of the ancient city remains uncertain, since
the ruins of its palaces and temples are now buried cight
to ten meters below the present level by desert sand or by
the encroaching harbor waters. But there are indications
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that it was laid out in regular form with streets crossing
at right angles. The center of the city was Alexander
Place, a large open square crossed by two avenues, the one
running north and south called the Soma, from the tomb
of Alexander; the other, parallel with the harbor, running
west to east and continuing east as Canopic Street far into
the country. The western end beginning with the Gate of
the Moon was called Rhacotis Street and the eastern por-
tion within the walls ending with the Gate of the Sun
was known as Brucheion. Both avenues were completely
lined with colonnades.

In the year 400 A.D., a writer (Achilles Tatius) describes
Alexandria thus:

The first thing one noticed in entering Alexandria by the
Gate of the Sun was the beauty of the city. A range of columns
went from one end of it to the other. Advancing down them,
I came in time to the place which bears the name of Alexan-
der and there could sce the other half of the town which was
equally beautiful. For just as the colonnades stretched ahead
of me, so did other colonnades now appear at right angles to
them.

The original citadel, called the Rhacotis, was situated
in the southwestern portion of the city, south of Rhacotis
Street. Upon it was located the magnificent Serapeum, the
temple of Osiris-Serapis, with which was connected a por-
tion of the old library, the main portion of which had



54 The Setting

been in the Muscum, probably in Alexander Place, so close
to the harbor that the books were accidentally burned
during Casar’s bombardment of the city. In the center,
near the Soma of Alexander, were the tombs also of his
successors, the Ptolemies; and from this point extended,
toward the harbor and out into the country as far as the
present Promontory of Siseleh, the great system of palaces.
Near the harbor also was the Cesareum, with its “Cleo-
patra needles,” begun by Cleopatra as a temple dedicated
to the deified Antony; and at the south, on Soma Street,
was the Gymnasium.

Alexandria was known as the “Queen City of the
Mediterrancan.” But beyond the beauty of the city, with
its Pharos, its famous library, its museum and its Temple
of Serapis, its many tombs, statues, and palaces, beyond
and above all this, stands today as its greatest claim to
eminence its intellectual product—the output of its library
and its muscum. The material glory has all disappeared.
Above the ruins has been built a new commercial city
forgetful of the glory of the past. The intellectual city
alone remains imperishable and it is this which commands
our attention.

Of the many branches of knowledge covered by Alex-
andrian authors, it will be sufficient to note works in pure
literature, in mathematics, in geography and astronomy,
and in religious and philosophical speculation. In litera-
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turc we have some well-known names: Callimachus the
poct, whose pupil was Apollonius of Rhodes; the poet
Theocritus; and the scholar Zenodotus, the latter the first
librarian, he who brought out the first edition of Homer
and divided Homer’s poems into books. In mathematics,
we find first the great Euclid who, among other books,
composed his famous Elements. Apollonius of Perga
wrote also on conic sections. Hyspeses added two books
to Euclid. Theon, father of the martyr Hypatia, gave to
the Elements its present form and finally Diophantus of
Alexandria, about 250 A.p. “divorced algebra from the
methods of geometry.” In geography and astronomy there
are three outstanding names. Erastosthenes early meas-
ured the diameter of the carth, obtaining 7,850 miles!*
His coworker, Aristarchus of Samos, first proposed the
theory, discarded until the time of Copernicus, that the
carth revolves about the sun. The more ancient theory
that the universe revolves about the earth was later per-
fected by Claudius Ptolemy, also an Alexandrian, and is
now known as the Ptolemaic theory. The Alexandrian
calendar was worked out as early as the third century s.c,
but, as in the case of the heliocentric theory, opposition of
the priests prevented its use until the reform was made
mandatory by Julius Cesar. It is this calendar, the basis of
that now in use, which is known as the Julian.

3 Sarton, Introduction to the Historv of Science, 1, p. 172.
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The Jews were first in the field of religious speculation
(see chart, p. 33). These Alexandrian Jews, far from
their native Judea, had acquired the language of Greek
Alexandria and were in danger of losing their ancient
faith. It was for them that the Septuagint translation of
the Old Testament was made. The Wisdom of Solomon
was probably Alexandrian. Here also Philo, the Jew, de-
veloped his great doctrine of the “Logos.” The religious
controversies of the early centuries reveal some well-
known names: Among the Gnostics, Cerinthus, Basilides,
and Valentinus; among the Neoplatonists, Plotinus, Por-
phyry, and Hypatia; among the Christians, after St.
Mark, who was martyred close by the city, Clement of
Alexandria and Origen as well as the great controversial-
ists Arius, the founder of Arianism and Unitarianism, and
Athanasius, whose creed now controls orthodoxy.l

It was in Alexandria that Christianity became for the
first time a world power. On the other hand, owing to the
Athanasius-Arius dispute, it was in Alexandria that the
Christian Church became divided into two opposing
camps, an opposition which, unfortunately, has lasted
even to our day.

In spite of world-rending controversies, the ideas of
Greek philosophy, accepted by all sects and by all re-

ligions, still controlled the speculations of ecclesiastics and8

8 See chart, p. 33.
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scholars. The dominant system of thought was what we
now designate as Neoplatonism. While Christianity was
inveighing against the “things of this world,” the voice of
Plato was audible and influential: “All things exist only
in proportion as they are good”; and that of Aristotle:
“Everything is striving to gain perfection—that ultimate
union of the All in the One.”

Promulgated in Greece at a time when the purely men-
tal life was considered superior to all others, especially to
that of the working classes, this Platonic theory found
itself at last in Egypt, among an alien people, proud of
their arts and crafts. No doubt this popular philosophy
was acceptable to the Egyptians; but no doubt, also, if it
had no practical application, it was to them unimportant.
In this case, they probably would have nothing to do with
it. In Egypt, the idealism of Greece thus found itself con-
fronted with the question, Will it work?

Then came the triumph of philosophy. In the realm of
the metals, philosophy found its first successful practical
application. We behold philosophy united with art; and
this union was alchemy, which is Aristotelian philosophy
put to practice.

Alchemy succeeded so far that the metal work of the
artisans stands historically as perhaps the first practical
illustration to be quoted in support of the Platonic theory.

Hereafter, matter would indeed seem “negligible,” but
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the metals were endowed with a new life,* having com-
mon bodies but individual spirits, all striving to become
gold. The fire spirit of gold was its pure color and it was
toward this pure color that all metals were tending.’ The
task of the alchemist was to assist nature in this upward
course. By demonstrating that this assistance could be
successfully brought to bear upon the course of nature,’
alchemy first acquired the prestige of being identified with
philosophy; and by supplying practical proofs of its ap-
plicability to the things of everyday life, alchemy aided in
raising Greek philosophy to a world philosophy, accept-
able not only to a small and provincial Greck community
in the great Egyptian city, but to all sects and nationalities.

4So Geber, in The Book of Pity: “If one of weak intelligence, of low un-
derstanding and little experience maintains that these spirits, these bodies and
these stones produce no action, that they do not live, that they do not at all
recognize cach other or refuse to recognize, that they neither agree or disagree,
that they do not receive or shun one another, he has only to try this on the
fire and he will sce with his own eyes all which has just been said” (Berthelot,
La Chimie au moyen dge, Vol. 1II, p. 189).

5 Plato (Timaeus, LXVII, C): *“Colors, which consist of a flame streaming
off from every object.” . . . “Everything exists exactly in proportion as it ful-
fills the end of being as perfect as possible, for just in that degree it partici-
pates in the idea of the Good, which is the ultimate source of all existence.”

And the alchemists: “All nature is striving toward improvement™; and the
Pscudo Roger Bacon in the Mirror of Alchemy (thirteenth century): “Nature
has always had for an end and tries ceasclessly to reach perfection, that is
gold.”

8 “Nature has left only a comparatively small thing for the artist to do—the
completion of that which she has alrcady begun.” Quoted by Pattison Muir,
Story of Alchemy, p. 33.
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THE LITERATURE

“When they discourse on colors, the mind of the un-
instiated falls into confusion.” Berthelot, Collection des
anciens alchimistes grecs.

FroM the beginning of alchemy, on through the thousand
years of the Dark Ages, Europe and the Near East were
so racked with wars, invasions, and counter-invasions that
not one of the political units has survived. During this
never-ending riot, monasteries where the ancient literature
was conserved were destroyed and many most valuable
writings, records of former attainments, were forever lost
to the world.

Under these conditions, the survival of an obscure litera-
ture, such as that of alchemy, must be considered remark-
able. We are fortunate, therefore, in having inherited the
little which we have. Since alchemy dealt with one of
the least of the mechanical arts, there would seem to be no
reason why the writings on alchemy should have been
protected or have seemed of value to the monks. It was
also the wish of the alchemist to preserve a masonic
secrecy in regard to his methods and technique and for
this purpose he adopted a blind and misleading language
which appears now so repellent to the reader that he is
tempted to declare the whole subject a deceit and the lit-
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crature of no account. It is surprising therefore that the
pious monks of the old days, with their minds filled with
the importance of things of the spirit, should have retained
in their collections books scemingly so foreign to their
interests.

Yet they not only retained them, but studied them, as
we know from the frequent annotations, interpolations,
and glosses which have crept into the literature. This in-
terest may perhaps be accounted for by the theoretical
side of alchemy which involved a philosophy common to
both alchemy and religion, with frequent rcfcrcnccs to the
body and the spirit of the metals.

In quite modern times, there have been discovered, still
preserved in the libraries of Europe, a few alchemistic
manuscripts, agreeing closely in subject matter and ar-
rangement, thus giving evidence that they are copies of
a common source, an original collection of abstracts from
the best-known authors of Egypt.

The oldest of these manuscripts—that of St. Marc of
Venice—dates from the tenth or cleventh century. The
other manuscripts are still further removed from the date
of the early writings, some dating from as late as the six-
teenth or seventeenth century.

The authors whose writings are given in all these manu-
scripts, those whose works are the most extensive, have

already been named in their probable order on the chart



The Listerature 61

in Chapter II. There are also in these manuscripts quota-
tions of short abstracts from other authors, less known,
such as Mary the Jewess, Pelagus, and the mythical Gnos-
tic, Hermes.

I. THE LEYDEN PAPYRUS X

But keeping this list in reserve for the moment, let us
consider another work, dating from about the time of the
Pseudo-Democritus, but probably preceding him, the Ley-
den Papyrus X, the only work dealing with metal color-
ing which has come to us directly from Egypt; and also
the only contemporary writing of this nature which we
may compare with that of our first author, “Democritus.” *

The Papyrus X presents us with a collection of ro1
recipes, followed by 10 paragraphs taken from Dioscorides
on such metals as are mentioned in the preceding recipes.

The recipes are numbered by Berthelot for convenient

1With which may be joined the Papyrus Holmiensis, “in part at least
written by the same hand.”

2 This papyrus consists of separate books, one for each letter of the alphabet,
mostly concerned with law cases, contracts, magic, and dreams. The books
designated as V, W, and X seem to have some analogy; but that designated
X is the only one especially concerned with the metal industry of the nature
already described. The collection was sold by the Swedish vice consul at Alex-
andria to the government of Holland in 1828. The portion marked X ap-
peared, with Latin translation by Leemans, in 1885. A French translation,
edited by Berthelot in 1889, is contained in his Collection des anciens alchi-
mistes grecs (1888); and the Greck text and translation in Berthelot's Arché-
ologie et histoire des sciences (1906).
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reference in his translation. They follow one another,
tandem, with no notes or comments, forming thus just a
body of practical recipes such as an artisan might use,
roughly worded, some incomplete, some carrying merely
suggestions of the work to be done. They belong to the
widespread art of imitation already referred to. Originally,
they were probably in no way connected with alchemy.
Included in the 101 recipes, at the end, are 11 recipes for
the preparation of a false “royal purple.” The remaining
go recipes deal with the preparation of alloys of the color
of silver or gold, the bronzing of metals, and so forth.
Berthelot calls attention to the fact that there is in these
recipes no reference to metal work in the large, such as
blacksmithing or the making of arms. The object is
wholly artistic—the production of metals colored like
silver and gold, to be used in making ornaments, rings,
images, or vases. But through the whole there are two
prominent objectives: (a) to increase the body of the
precious metals without changing their appearance or
color; (b) to change the color of the cheaper metals or
alloys so that they will seem to be silver or gold, either by
some bronzing surface treatment or by preparing alloys
which should be colored both inside and out.

It is hard to decide whether these recipes (purely tech-
nical as they are and probably preceding real alchemy,
containing nowhere any expression of a theoretical con-
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ception of the metals) do not in places, thus early, reflect
some of the ideas which so strongly influenced the later
alchemist. One of these (89) is a very clear description of
the preparation of calcium sulphide which substance was
in constant use by the real alchemists.”

As illustrating the dilution or “Increase of gold,” we
have in recipes 16 and 17, which were originally one
recipe, a method of producing from a little gold an in-
creased amount of an alloy of golden color:

To augment gold. Take Thracian Cadmia [alloy of copper,
zinc, and lead] in thick crusts, or the white kind, and mix it
with misy [green vitriol] and Sinope Red [red iron oxide]

equal parts with the gold. Let the gold be thrown into the

cupel and become bright. Scatter bn some of each; allow to
cool; and the gold will be doubled.

2. THE PSEUDO-DEMOCRITUS

In contrast with this recipe book for metallic imitations,
the book of Democritus called Physics and Mystics (al-
though the portions which we have are exasperatingly

8 Recipe 89: “Discovery of Water of Sulphur. Having mixed a handful of
lime and as much sulphur, in fine powder, place them in a vase containing
strong vinegar or the urine of a young child. Heat from below until the super-
natant liquid appears like blood; decant this carefully to separate it from the
dregs and use.”

The use is illustrated in another recipe: Recipe 49: “To gild without leaves
[of gold] a silver or copper vase. Dissolve some yellow soda and some salt in
water; rub with this and it will be [gilded]” (see Appendix III).
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meager) stands out as a distinctly literary production.
The pen is that of a philosopher, not that of an artisan.
Here we have for the first time a discussion of alchemistic
ideas, controversy even, giving almost a polemical char-
acter to certain portions of the text. And yet there are
many recipes, some of them strikingly similar to those of
the Leyden Papyrus. The treatise, as we have received it,
starts out with recipes for the false purple dye, analogous
to those at the end of the papyrus. Then, immediately fol-
lowing comes an account of the supernatural revelation
(by the opening of a temple pillar) of the favorite saying
of the alchemists, “Nature pleases nature; nature conquers
nature; nature produces nature.” This finished, the real
treatise of Democritus seems to begin. The author an-
nounces that the work is divided into two parts, “Chry-
sopy,” or gold-making, and “Argyropy,” or silver-making.

At the beginning of the chapter on gold-making, there
is revealed to us, at once, the meaning of the title in all its
primitive significance! An early recipe reads as follows:

Copper is made clear and brilliant, free from tarnish and of
silvery sheen, by use of arsenic, antimony or mercury. . . .
But by adding electrum [a gold-silver alloy] there is produced
a gold color; by adding gold, “Gold-coral” is the result.

A second recipe directs that a silver alloy be heated
and “dipped” * into some yellow material.

¢ This is the same word used in dyeing cloth which is dipped into the color
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[Again:] Cast a sulphur preparation upon silver to get
gold; or upon gold to get “Shell gold.”

[Again:] First whiten, then yellow Cyprian cadmia; * make
yellow with . . . any substance which can yellow, for gold is
formed from gold and the gold bath.’

[Again:] Having obtained the metal [copper] of clear tint,
yellow it with anything until a yellow [gold] color is obtained.
Cast this upon any kind of metal, for copper of clear tint on
becoming yellow tinctures every kind of metal [into gold].’

[Again:] Heat green vitriol until it turns yellow, over a
moderate fire for three days, and cast it upon copper (or upon
silver of our manufacture) and it will be gold.®

There follow recipes for coloring the surface of silver
with colors derived from plants (in layers of the thick-
ness of the finger nail and of the consistency of wax) to
get a gold color; or with arsenic preparations; or to give
a gold color to lead by sulphur.

At the end is this statement: “This method of gold-
making, accomplished by natural means, is that of Pam-
menes who taught it to the Egyptian priests.”

In the second chapter, on silver-making, recipes with
discussion fill the body of the discourse. First comes a

bath. The word may be frecly translated “colored” or “tinctured” (see pp. 47,
48).

8 Impure zinc oxide obtained as sublimate in roasting copper pyrites.

6 Note that yellowness and goldness are considered identical so that “any-
thing which can yellow” is the same as anything which can produce gold or
the color of gold.

7 This was the “inexhaustible tincture™ of the Leyden Papyrus.

8 Sce Berthelot, Collection des anciens alchsmistes grecs, 11, 111, 7. Synesius:
“In both catalogues, mercury has been classed before all things both in sAe
yellow which means gold and in the white which means silver.”
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recipe for whitening copper by arsenic (arsenic called
mercury) or by sulphur; or for whitening lead by “white
sulphur” (white arsenic); or for whitening metals by
varnishes; and recipes for whitening by amalgamation.

Toward the end of this section, an important passage
reads as follows:

Taking the vapor® previously described, rub it with alum
and misy and having sprinkled the metal with vinegar, cast
on it also white cadmia or magnesia or chalk in order that
one metal may be made from another (tva yévnrar ooua
d7d oduaTog).

This is, in substance, all that we have of the famous
“Chrysopy” and *“Argyropy” of the Pscudo-Democritus.
The book is, however, supplemented by a letter purport-
ing to be from Democritus to the physician Leucippus,
commenting upon the previous book.

The work includes Whitening and Yellowing as well as the
softening and heating of the copper alloys. I omit tincturing.
... You can make gold ({geig mooar xpuvedy) both
from cadmia and from other kinds (¢i8&v) both by heating
repeatedly and by alloying, so that marvellous things result.

In Democritus, we seem to have, naively expressed, the
objective of alchemy when the subject was so young that
precautions were not yet deemed necessary.

9 The original is vegéAnv, i.c., mercury or arsenic. The word “cloud” refers
to any sublimate or substance capable of volatilization.
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3. SYNESIUS

We have from this author a short commentary on the
Physics and Mystics of Democritus, looked upon as the
author of or at least the great authority on the art. Syne-
sius states that Democritus was a very wise man who
having arrived in Egypt

composed four books on tincturing (BiBAovs Técoapas
Bapixdg): on gold, on silver, on stones, and on purple. He
has made two catalogues, one of white and one of yellow. At
first he has catalogued the solids, then the liquids or aqueous
materials, although none of the latter is employed in the art.
In fact, he himself, in speaking of the great Ostanes, testifies
that this man did not use the projections or heatings of the
Egyptians but that he operates on substances by surfacing
from without; and, with heat, effects his preparation. . . .
Now what he says signifies that if you do not reduce bodies to
their last degree of division, if you do not dissolve, and if you
do not remove their liquidity, you do nothing.

The use of surface materials or bronzes is illustrated by
this note by Synesius on sulphur water:

Take the water which escapes from the end of the eduction
tube and keep it for the detomposition. It is what is called
Sulphur Water [or Holy Water 5dwp 0Oelov]. This produces

“transformation,” i.c., the operation which brings out the hid-
den nature, which operation is called “solution of the metals.”

This quotation is also valuable:
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Mercury robs all metals of their appearances. Just as wax
takes the color which it has received, so mercury whitens all
metals and attracts their souls. It refines them and is diffused.
Being thus properly disposed and having in itself the principle
of all liquidity, when it has undergone decomposition, it
changes colors everywhere.

Mercury was considered a spirit.’® A spirit was said to be
“accidental,” because it does not exhibit its properties until
it is associated with metals. To associate spirits with
metals, it is necessary to make the metals as pure as pos-
sible by subliming mercury upon them. The apparatus for
this purpose was the aludel or kerotakis."" An unalterable
tincture is obtained only by joining the volatile spirit with
a nonvolatile body or metal. If one uses a tincture already
joined to a metal, that is to say a permanent tincture, the
general rule is that each such substance is to be treated
with a “higher” substance, containing a higher degree of
spirit, color, or volatility. Thus lead or tin is tinctured by
molybdocalc [the lead-copper alloy]; copper by gold;
silver by gold; gold by the “coral of gold.” The degree of

excellence seems almost always to be one of color,'* acting

10 [ ater writers, such as Geber and Albertus Magnus, list as spirits mercury,
sulphur, arsenic, and sal armoniac.

11 See pp. 72, 73.

12 Berthelot: Collection des anciens alchimistes grecs, 111, XII, 4: “All sub-
limed vapor is a Spirit and suchk are the tinctorial qualities”; and *Arsenic is
the soul of gilded matter. . . . Take from it, then, the portion which can
color.” Also, III, XVII, 1: “In order that the color be fixed without the aid of
fire."” Also, III, LVI, 2: “We are not obliged to effect Iosis by means of fire.
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as a ferment to improve or increase the natural color of the
metal as if it were struggling upward toward the perfect
color of gold, gold being the highest metal, its color corre-
sponding to fire, the highest of the four elements.

All this “Democritan literature” teaches us that in the
carly days of alchemy the primitive authors understood,
and naively tried to make us comprehend, that “gold-
making” and “silver-making” are the processes through
which the earthy metals are raised to the dignity of gold
and silver, by impressing upon their common “bodies”
some volatile ennobling “spirit”; the effect of which
process was manifested in color, which color was the de-
termining characteristic of the higher metal—just as men
are distinguished, not by their common bodies, but by
their higher spiritual qualities.

4. ZOSIMUS

The two writers whose works we have considered pre-
sent us with a picture of alchemy in its early stages. They
speak of it as an art (Téxv7), sometimes as the sacred art,
as if it were a temple industry. It is evident that the art
was successful; the product, imitations of silver and gold,
was marketable so that the people accepted it in its various

One works to get colored metals, or in treating [dye] liquids to produce
purple, by the method in the cold, just as well [as by fire].”
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forms as a good substitute for the more expensive metals.
Democritus and Synesius write as if the technique of the
art were familiar to them.

All this is very interesting. It scems that we have here
the carly industry which was not alchemy but close to it
and was fundamental to that form of applied philosophy
which was later called alchemy.

A very different outlook appears in our next author,
Zosimus. It may be merely a matter of time or it may be
that the art had in the meanwhile been discredited by the
cxpulsion of the alchemists from Egypt. However that
may be, to Zosimus the technique, the actual handling of
details, seems unfamiliar and perhaps somewhat foreign
to his thought. Moreover, in all matters of practice the
“fathers” of the art are invoked—the men “of long ago.”

Zosimus appeals to us as a philosopher. He is, to be
sure, not so far from the carly days that he does not know
the technical methods, but he knows them as one who
has received them as an inheritance. Zosimus is the first
subtle interpreter of the meaning of alchemistic practice.
He speaks in allegory, through dreams, expressing the
belief, with Plato, that the material body of gold is noth-
ing; that the quality of gold is independent of the metallic
substance which is the support of the spiritual quality and
that this spirit—this higher spirit—is gold; that when one
possesses a material in which the gold quality resides, just
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as one might possess the essential coloring principle of a
dye, he thereby has in hand what was later called the
philosophers’ stone and one can then “tint into gold”; and
it is in this way that one can make true gold.

Here are the words of our author:

But our gold which possesses the desired quality can make
gold and tint [transmute] into gold. Here is the great mys-
tery—that the quality becomes gold and it then makes gold.

We have here a very clear statement of one of the funda-
mental theories of alchemy, a theory which illuminates
many otherwise dark passages.

Zosimus is also convinced that silver-making, the argyr-
opy, is but a first though necessary step toward gold-
making, or the chrysopy. When the alloy is first whitened,
it is indeed whitened on the outside but at the same time
it is yellowed on the inside.

Do not neglect the moment favorable for whitening for in
this stage two things are produced at once, the whitening and
the yellowing.®

Color and the proper sequence of colors are all-
important. In this connection he quotes Democritus:

If the flame is too strong, a yellow color is produced but this

will not serve, for at this moment you wish to whiten the
metals.

18 Berthelot, Collection des anciens alchimistes grecs, 111, VI, 20: “Nothing
is whitened first and yellowed later but one whitens and yellows in one con-
tinuous operation.”
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In the coloring of gold, silk, or skins, one colors yellow after
having colored white. One must whiten first before tinting
purple.

A low fire is necessary, therefore, in order to obtain the
white color: “Expose it to the fire as to the action of a
strong sunlight.”

Now this precaution could have been introduced only
for fear some surface bronze might be lost. It is note-
worthy that the same precaution occurs in the recipes of
our modern bronzers, lest the color produced may be dis-
sipated.

Zosimus registers his belief that Democritus accom-
plished the whitening of copper by use of arsenic or mer-
cury and not by sulphur. This is the occasion for his intro-
duction of the description of the aludel and kerotakis,
instruments used for volatilizing sulphur or arsenic or
mercury in a closed vessel so that the elements could be
sublimed and purified; and, in case of the kerotakis, act
upon a leaf of copper suspended in the closed space.’
They are familiar tools to Zosimus. These reflux con-
densers have always been considered alchemistic inven-
tions, destined to play a part in confirming alchemistic
theory in the minds of the ancient world.™

14 The first actual drawings of these picces of apparatus are found centuries
later on the margins of the manuscripts, such as the MS. St. Marc (cleventh
century).

18 Hammer-Jensen claims that this instrument made possible the great al-
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One of the descriptions runs as follows:

Taking some arsenic [he means the sulphide], whiten it in
the following manner. Make a soft clay disc of the thickness
of a little mirror and pierce it with little holes, like a sieve.
Place above, adjusting it, a recipient into which put one part
sulphur; and into the sieve as much of the arsenic as you
wish; and having covered with another recipient and luted the
joints, after two days and nights you will find white lead
[“white arsenic”]. Cast on a quarter mina of this and heat a
whole day, adding a little bitumen and you will have [the
result]; and such is the construction of the apparatus.

Berthelot has reproduced the drawing of this apparatus
(from the MS St. Marc, cleventh century) in his Collec-
tion (Introduction, pp. 143 and 146), and he has shown
very clearly the derivation of this “sieve” from the painter’s
palette, on which in the old days colors were mixed in
wax, softened by gentle heating. The Greek word for wax
(xnpds) gave the name kerotakis to the derived form. The
four colors at the command of the ancient artist were
black, white, yellow, and red, as with the alchemist.
When the mercury, like wax, made the metals into a soft
alloy or amalgam, the technical term was “softening of
the metals.” Tin which preceded mercury as the most
fusible metal figures largely for this purpose in the recipes
of the Leyden Papyrus. At the moment of softening, the

chemistic discovery: that of a substance (sulphur) which as an “earth,” solid,
inactive, could be changed into a “spirit,” volatile, active; and then changed
to a “water.” Die dlteste Alchymie, 1921, pp. 40-41.
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amalgam, like the wax on the painter’s palette, assumed a

new color.

With the alembic (&uB:£) for simple distillations, and
the reflux fitted with the kerotakis for treatment of the
metals, all the processes of the alchemist could be success-
fully carried out. These two pieces of apparatus were pop-
ularly ascribed to two women frequently cited—the alem-
bic or still to Cleopatra and the kerotakis to Mary, to
whom also is ascribed the invention of the water-bath,
which the French even now call the bainmarie.'®

By the use of these important inventions, there was
firmly established the fundamental thesis of alchemistic
philosophy:

All sublimed vapor is a spirit and such are the tinctorial
qualities. . . . The vapor is a Spirit—the spirit which pene-
trates into the Bodies [of the metals]. . . . Above, the things
celestial and below the things terrestrial. . . . Such is the use-
ful thing: the tinctorial clement. [ This is to be understood as
the kinetic coloring principle, not the color but the ability to
impart color, in analogy to the dye.] . . . The spirit . . . has
not been destroyed but it has penetrated into the depths of the

metal when the operator has accomplished his work. . . . And
when the preparation is colored then it, itself, colors in its turn.

18 In a recent article by F. Sherwood Taylor (Journal of Hellenic Studsies,
1930, p. 109), there are given two drawings of the aludel with Kerotakis as
given in outline in the ancient manuscripts, faced by two drawings of the
same, as they would appear in modern perspective. They give a very clear idea
of the possible use of this ancient piece of apparatus, and are reproduced here
by kind permission of the author and of the Council of the Hellenic Society.
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Agathodemon says: “In order that you may understand
the effect which you produce (on getting the copper-
tarnish, ydAxavfos, which you know), it is the tinctorial
principle which causes the vapor to develop the gold.”

After the whitening, with its supposed internal yellow-
ing, the following process, yellowing, was carried out “in
order that the gold may exist not only potentially but
actually.” “Project upon it [white copper] the color of
gold, and you will have gold.”

The author explains in regard to this whole theory:

Thus, to convert and transmute, in these [old] authors, is
to give a metallic body to the spiritual [volatile] substances
. . . but when the spiritual substances have taken on a bodily
[ metallic] form, the transmutation has taken place . . . by the
tincture into white or into yellow. In fact, this conversion is
called transmutation.

There is one other conception upon which Zosimus
places his seal of approval—the doctrine of the ferment.
Stated practically, it is that if one wishes to transmute a
metal into silver, one adds first a little portion of silver;
if into gold, a portioh of gold. Theoretically, the statement
would be somewhat as follows: Every metal is striving to
become gold but in order to hasten the process, the al-
chemist adds a catalyst. Gold itself is a matter of color
simply, but alchemistic gold is richer in yellowness for it is
not only yellow but it can impart yellow [i.c. gold].
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“Common gold has only sufficient yellowness for itself.”
The tincture, like a dye, is rich in color and attracts to
itself all the yellow supposed to be hidden in each metal,
neglecting the other colors; and one tincture is sufficient
for both transmutations, since yellow-red is progressively

only a step higher than white.

If you wish to tint into silver, add leaves of silver; if into
gold, leaves of gold. For Democritus says: '* Project Water of
Sulphur on common gold and you can give it a perfect tint of
gold. A single liquid is recognized as acting on both metals. It
is necessary, therefore, that the Sulphur Water play the part of
a yeast, producing the like, whether silver or gold. In fact, just
as yeast, although in small quantity, raises a great quantity of
dough, so also a little quantity of gold or silver acts by aid of
this reagent.’®

The few writings of Zosimus which we have received
are merely abstracts from much larger works. They con-
tain many quotations from older authors; and, in our
manuscript collection, are also intermingled many quota-
tions from later writers, much more modern, in which
often the major citations are from the works of Zosimus.
It is sometimes very difficult, therefore, to disentangle the
authentic from the extrancous and to decide whether
Zosimus, the editor, was also an original contributor to

17 Berthelot, Collection des anciens alchimistes grecs, 111, LI, 4.
18 0p. ost., III, XXI, 3: “Likewise also the little leaf of gold or of silver
produces all the powder of projection and makes everything ferment.”
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the theory of alchemy. He was evidently held in great
reverence by his successors who speak of him as “Zosimus,
the Crown of Philosophers.” It would be safe to say that
even if nothing original may be ascribed to Zosimus, he is
the first known writer to collect and connect all the al-
chemistic theories of his predecessors in one consistent
whole. Many of these theories he ascribes to the Pseudo-
Democritus (“The Philosopher”), to Ostanes, to Mary, and
so on. His interest scems to be that of a Gnostic philoso-
pher or theologian. However, his interest in alchemy, as
such, is very real and without his emphatic and reiterated
statements, very little of the writings of the early alche-
mists would be intelligible. His explanations, meager
though they are, serve as our clearest interpretation of
ancient alchemy.

5. OLYMPIODORUS

There is doubt as to the identity of this author whose
commentary on the work of Zosimus we have. There
were two men of this name: Olympiodorus of Thebes, a
Neoplatonist of the fifth century, who wrote a history of
his own time, dedicated to Theodosius II, covering the
period 407-425; again, Olympiodorus of the sixth century,
also a Neoplatonist, who wrote a life of Plato at the time
of Justinian. Our writer on alchemy is considered by
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Berthelot to be identical with the fifth-century historian;
but by Hammer-Jensen to be the sixth century biog-
rapher.’

It makes little difference. The writing which we have
received is, as Hammer-Jensen points out, a letter ad-
dressed to a prince—she supposes it to have been the Em-
peror Justinian—in explanation of the “ancient art,” and
a very poor explanation it is.

“According to my ability I have written; and I ask that
by your prayers you request that divine justice be not irri-
tated against me for having had the audacity to write this
work.”

We find a wealth of quotations, but disconnected, evi-
dently not understood by the author, who thereby proves
that he was living at a date too far removed from real
alchemy to enable him to be of assistance to one who
wished to understand the practical details of transmuta-
tion. If, for instance, Justinian had conceived that he could
improve his exchequer by the artificial production of gold,
he must have been deeply disappointed by this reply from
onc who was reputed to be au courant with the subject. A
review of the opinions advanced by the ancient Greek
philosophers on the nature of matter or a discourse on
why the alchemists were justified in clothing their lan-
guage with obscure statements, hard to understand, might

19 Hammer-Jensen, Die dlteste Alchymie, 1921, pp. 125-134.
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have been in part satisfying to a Neoplatonic philosopher,
but this certainly could not have answered the demand of
an emperor asking for practical details of an art. We know
that Justinian, shortly after, ordered the dispersion of all
the Neoplatonic schools in the Roman Empire!

6. STEPHANUS

The last writer to show an immediate inheritance from
the Egyptian alchemists is Stephanus of Alexandria, who
is known to have taught philosophy at Constantinople in
the seventh century. He lectured to his pupils on the moral
bearing of alchemy. As might be expected, his writings are
filled with expressions figurative and full of enthusiasm
for the subject of which he could have had little true
knowledge. Of interest to us is the fact that, as a philoso-
pher, he connects the methods and recipes of the alche-
mists with the philosophy found in the Timacus.

“The elements are transmuted because the qualities are
opposed, not the substances.”

He also reflects the ideas expressed best perhaps by
Zosimus:

Mercury takes all forms, as wax attracts every color. So mer-
cury whitens all, attracts the soul of everything. ... . It re-

mains, while they do not; even if it does not appear to remain,
it persists, held in the metal.
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One sces that mercury, thus considered, was the “prin-
ciple of liquidity” or “mercury of the philosophers,” and
at the same time the whitening quality. It corresponded to
the “water” of the Greeks while sulphur stood for the
“fire.” Later, with Geber, mercury and sulphur became
more nearly substantive. In medizval alchemy, as the
principles of liquidity and combustibility, they, mercury
and sulphur, were cither qualities or substantives, as was
most convenient to the writer. C. A. Browne states that
the poem upon the Sacred Art by the Byzantine philoso-
pher Theophrastus ** was regarded by Reinesius (1634) as
a versification of portions of the work of Stephanus.
Transmutation is everywhere designated as a process of
coloring or tingeing. Here is a significant quotation:

The white augmented thrice within a fire

In three days’ time is altogether changed
To lasting yellow and this yellow then

Will give its hue to every whitened form.
This power to tinge and shape produces gold
And thus a wondrous marvel is revealed.

It is casy to see that with the Egyptian school the color
quality was strongly stressed. Pelagus ** says:

The tinctorial art has been invented in order to make a cer-

tain tincture and to produce a certain quality. Also, this is the
end of the art.

20 Scientific Monthly, XI (1920), 193.
21 Berthelot: Collection des anciens alchimistes grecs, IV, 1, 1. Pelagus: an
unknown authority, but always associated with the color process.
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This is reflected by the Pseudo-Geber: *

Surely, dear friend, the true substance is a thing which
colors. [And again] ** [Unless the operation be according to
rule] metals could indeed be colored but with a tincture which
pious and modest men would not accept for it could not tint.

W. G. de Burgh, in his Legacy of the Ancient World,
says that the “essence of scientific . . . thinking lies, not
in the object thought about, but in thinking about it on a
rational method.” And he adds, “Here, too, as elsewhere,
‘God cares a great deal more for adverbs than he does for
verbs.’ ” If the scientist stresses adverbs such as answer the
questions How? and W Ay?, and the practical man stresses
nouns and verbs, with the ancient alchemist it was ad-
jectives which were fundamental: moist and hot, liquid
and volatile, fusible and combustible. Here lies our great
difficulty in understanding ancient philosophy. But we
have only to think of qualities, as we now think of com-
bining copper with sulphur in the laboratory, to make the
following passage from Roger Bacon seem quite practical:

He who knows the formulas and necessary procedures for
producing the yellow color, the great specific gravity, ductility,
and so on—he who can command the means of producing
these qualities in different degrees, will know the methods and

be able to take the steps necessary to join these qualities in such
or such metal, whence will result his transmutation into gold.

22 Berthelot: La Chimie au moyen dge, I, 132.
28 Berthelot: op. cit., 111, 187.
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7. REVIEW OF EGYPTIAN ALCHEMY

Alchemy, as developed in the Egyptian school, was a
complete unit. Indeed, it is very difficult to find, during
the succeeding centuries, any important additions to al-
chemistic theory, either from Mohammedan or Christian
sources, which materially modified any of its Egyptian
teachings.

It is time for us to look back over the history of the
Egyptian school and summarize what was accomplished.
Much, we have found, was inherited. This is as we would
expect. Yet there were important innovations, additions,
and developments, purely alchemistic. From the uncertain
date of the Leyden Papyrus and Democritus’ discussion of
recipes to the philosophy of Zosimus, surely not more than
four or five hundred years, the whole structure of alchemy
was completed. Let us see of what this consisted.

The crude early methods of the artisans constituted the
point of departure. The first act philosophic was an at-
tempt to explain the results according to the theories of
the Greek fathers of philosophy. Then the methods were
systematized to bring them into accord with the ideas of
“matter” and “spirit.” Here the alchemistic invention of
the kerotakis was a great aid for by this apparatus the body
and spirit of the metals seemed demonstrated. Thus, as
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also by the natural development which comes with years,
alchemy and Greek philosophy drew closer together so
that the vaguely expressed opinion, in the minds of the
thoughtful, grew to be a conviction that the essentials of
nature were spiritual, that the divine attributes of Aristotle
were to be looked upon as the only objects worthy of
man’s study.

Although, in the centuries which followed, the tech-
nique of alchemy, being neglected and forgotten by phi-
losophers, was transmitted as the trade secrets of successive
artisans, the theory of alchemy, being in accord with the
inherited thought of past ages, was amalgamated with the
popular philosophy, and thus appealed, through its spirit-
ual teaching, alike to Mohammedan and to Christian
theologians.

The following historical steps may be listed, in résumé,
as the sequence of events which marked the progress of
the carliest alchemists:

1. There came first the body of recipes (1) for imitation
of purple dyes; and (2) by similar methods, for imitation
of silver and gold.

2. The appeal to philosophy, to explain the color
changes of dyes, especially those due to the use of mor-
dants; and of metal colors—bronzing effects—due to the
use of the same salts.

3. The theory of the ferment, due to the use of small
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quantities of gold in the “royal cement”; and confirmed
by the effect of small quantities of gold in varying the
bronzing colors.

4 The theory of improvement toward the more spirit-
ual, toward “fire” or gold; toward the “spirit” or higher
color.

5. The invention of the kerotakis, which gave impetus
to the theory of improvement, in which the metal “bodies”
were transformed by “spirits” into new substances, some-
times to higher colors such as yellow-red and purple.™

6. The theory of the “permanent ferment” which ex-
plained the bronzing effects produced by compounds.
Thus the volatile spirit was considered “accidental,” but
the permanent ferment, resulting from the union of the
spirit with a metal body (in the form of an oxide or salt)
was of like value but fixed and lasting.*

7. The theory of the “two qualities,” mercury and sul-
phur, standing for “water” and “fire” in the Greek “cle-
ments.” There were recognized seven bodies (metals) and
four spirits. Of the latter, mercury was the spirit of
liquidity ** and sulphur was the spirit of combustibility.
This theory of the two qualities remained unmodified *

24 See ultra, ios, pp. 97 and 110.

25 The red cuprous oxide spread in a film over a metal, and heated gently,
was frequently used to produce a gold color.

26 And later, voladlity also.

27 Except as noted on pp. 121-122.
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until the time of Paracelsus, in the sixteenth century.

8. The theory of the superferment (like the gold fer-
ment which drew all yellows unto itself and by its purity
overcame the baseness of metals). There was conceived a
higher ferment, permanent because fixed on gold, a color
higher than the yellow of gold, a “spirit of metallicity”
which could change all things into gold. This “ios” or
“coral of gold” was identical with that which was later
sought as the philosophers’ stone.

To all of which must be added, in anticipation, the fol-
lowing two theories, possibly of oriental origin, but often
quoted by the fourteenth-century alchemists: **

9. The theory of reflection, that each color conceals an
opposite color (“ut ponas occultum manifestum”).”

10. The theory of the like, that one metal or color at-
tracts the same, rejecting all others. (See pp. 75-76, ante.)

The theories of Plato and Aristotle, appearing in Alex-
andria as Neoplatonism, were rescued, by their applica-
tion to the metals, from a tenuous form of pure philosophy
and made for the first time concrete. This adaptation was
entirely new and made the old theories comprehensible so
that they appealed to the practical man, to the artisan, and
to the man of affairs.

28 See ultra, pp. 103, 119-121, 95, 177 note 7; and (for the fourtcenth
century) Berthelot, La Chimie au moyen dge, 1, 283, 313.
29 Berthelot, Collection des anciens alchimistes grecs, p. 191, note 1.
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All of this came gradually and from many sources. As
the theories were inherited from ancient Greece, so the
applications of the art grew from similar arts, with no
disturbing incidents. The coloring of the metals grew out
of the dyeing of fabrics. The list of colors and their se-
quence followed that of the painter, who contributed also
his palette in the form of the kerotakis. The latter brought
out very forcibly the contrast of “body” and “spirit”—the
metal and the permeating tinctorial clement.

Thus the practice of alchemy grew more and more
into strict accord with the theories of Neoplatonism,
which had already been to some extent absorbed, uncon-
sciously, into all Alexandrian philosophies and religions.*
Now with the added groundwork of a practical applica-
tion, this Neoplatonic-alchemistic philosophy stood as one
framework upon which Christianity, and later Islam, con-
fronted the world of objectors, as these two new faiths
were building themselves into world religions.™

As long as the foundation principles of Greek philos-

80 See de Burgh, ThAe Legacy of the Ancient World, pp. 292-293. “The dis-
tinctive teaching of Christianity fitted naturally into the . . . mold; and early
Christian speculation, nursed at Alexandria in the atmosphere of early plato-
nism, developed on lines parallel to Neoplatonism.” “The school he [Plotinus]
founded flourished for more than two centuries and was still in being when
Justinian closed the pagan academies in 529. From that time onwards, the
history of Ncoplatonism falls almost wholly within the pale of Christian
thought. It was, in fact, the gate through which Hellenic philosophy went
forth to permeate Christian theology and the mediaeval schools.”

81 In church symbolism today we are taught that the interlaced triangles
stand for the two fundamental elements, fire and water.
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ophy continued to hold men, as long as “quality prin-
ciples” were insisted upon as the essence of man (and
nature, as the reflection of man) so long also was alchemy
acceptable. So strongly did this theory of quality principles
hold that, far beyond the time when the modern idea of
the fixed properties of gold had been attained by every
practical metal worker, philosophy, together with Moham-
medanism and Christianity, jealously guarded such con-
ceptions as the temporal character of base matter, the
eternal and spiritual and kinetic character of the divine
“fire,” whether mental, moral, or physical; and in conse-
quence alchemy continued to rule the thoughts of men
until after the Renascence, when, under the influence of
such men as Boyle and the slow pressure of modern in-
vestigation, the actuality of material things impressed
itself upon human consciousness and the four elements of
the Greeks and the two elements of the alchemists gave
way before the convincing experimental work of a Black
and a Lavoisier.

Greek philosophy permeated the thoughts and activi-
ties of the practical Egyptian people and helped to explain
the reactions of the metals, with which they were work-
ing, the metals whose surfaces are so sensitive to change.
All the theories, which have just been indicated, and
which were invented to help the alchemists to understand
these mysterious changes of color, derive directly from



88 The Literature

Greek philosophy. It would be difficult to account for one
of them as from any other source. And this application of
Greek philosophy to metallic chemistry was alchemy.

Morcover, these theories which arose in the first school
of alchemy (which was the Egyptian)—the school closest
to Greek philosophy—continued nearly unmodified to the
end of alchemistic history. We find them accepted in the
alchemistic language even as late as the fourteenth, fif-
teenth, and sixteenth centuries. In the schools succeeding
the Egyptian, practically no new theories arose—only
modifications of those originally derived from Greek
philosophy.

In all of this, the fundamental thesis so different from
our own is the conception that the essential and tech-
nically important thing in metals is not material but
spiritual. Spiritual qualities constitute the difference be-
tween one metal and another and, as Roger Bacon said in
the fourteenth century, “He who knows the formulas
. . . for producing [these qualities] will be able to take
the steps ... whence will result his transmutation.”
Given the conviction that the teachings of Plato and Aris-
totle were correct, how simple, how natural these applica-
tions of the alchemists appear to be!



Chapter w1
METHODS OF TRANSMU.-
TATION

“Let Art learn so much Alchemy that it stains all
metals in color.” Jean de Meung, Roman de la rose.

THE ecfforts of the alchemists to conceal their methods
were not entirely successful. The obstacles which they
were able to cast in the path of imitators were real but
safeguards were sometimes forgotten, especially in times
of controversy.

A much more serious difficulty confronts the modern
reader than any which the alchemist attempted to create—
the changed viewpoint. We have attempted to understand
alchemistic thought by our modern way of thinking, and
utterly failed.” Thus a recent writer states: “But in none
of these treatises . . . can any scientific basis for alchemy
be deduced.” The alchemists were idealists—not scientists.
The viewpoint has changed. Before we could overcome
this great difficulty and reach a sympathetic understand-
ing, it has been necessary for us, temporarily, to wrench
ourselves free from the scientific mode of thought. It was

1How little help would we get (from our modern outlook) if we at-
tempted to understand the alchemists’ notion of fincture, or tempering of
bronze, or Zosimus’ simple statement “It is the tinctorial property which causes
the vapour to develop the gold”!
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necessary for us to realize that Plato’s ideas of “qualities as
entities” and of “matter, a universal” were not merely
philosophical. They entered into the everyday life of the
people, into the work of the artisan in his shop. It is only
thus and recently that we have been able to gain an inter-
pretation or theory of alchemistic methods. And now we
find that these old methods and this new-old theory are
in accord and go hand in hand, giving us a great advan-
tage in interpretation—i.c., that the one may be checked
by the other.

The viewpoint changes rapidly, also, in details of the
arts. A technical term, whose meaning is so obvious that
the artisan sees no need to define it, appears and disap-
pears. Time erases its meaning or gives it a new signifi-
cance. Trade names, so familiar to the artisan, are ephem-
eral when viewed from the standpoint of history.’

The translation of some of the commonest terms of the
alchemists is still uncertain. Such, for instance, are sal am-
moniac, chrysolith, and alum. “Nitron” may mean soda,
common salt, or in general any white salt. “Asem” is sil-
ver or any silver-white alloy. Chalcos may be brass or
bronze or any copper alloy.’

2 Our word alcohol formerly signified kohl, the natve black sulphide of
antimony, used as a cosmetic. Later it came to mean any impalpable powder
or sublimate; later, any volatile substance or spirit. It was only in the six-
teenth century that it came to refer exclusively to the spirit of wine.

8 Chalcos generally means brass. Because some of the ancient Greek utensils
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Even if the viewpoint had remained the same and the
technical terms had held constant, one might still be un-
certain of technical meanings, as our present-day experi-
ence tells us, for one has to be closely associated with an
art or trade to get its proper vocabulary. How incompre-
hensible to laymen are the words used in our simplest oc-
cupations! ¢

Such difficulties abound in alchemistic literature, but it
has been found possible to remove or to avoid the stum-
blingblocks, intentionally or unintentionally placed in our
path. From the outstanding facts we have evidence of the
existence of a standard process, founded upon or at least
in accord with alchemistic theory and thus differing from
the early crude methods of the artisans of the Leyden
Papyrus. This is a very useful discovery, for we are en-
abled from what we know of the theory to fix the method,
sometimes to supply the step suppressed by the writer;
and again from the method to link together the threads

showed the presence of tin, our Greek classicists have been led to insist rather
too strongly on ‘‘bronze™ as the proper translation.

4 The following illustration is clipped from a recent magazine. It embodies
directions to a seamstress. Each expression is, of course, well understood, but
a foreigner would find the terms hard to translate, especially if contemporary
literature had disappeared, say one thousand years hence:

“Cross-cut bands are the medium turned in even to face and tacked at the
edges. Holes are used instead of eyes, made with a stiletto and fan-stitch is
used to fix the bones.” '

In the same article occur the following expressions: Herring-boning, fagot-
ting, shirring, easing, piping, bastings, overcasting, coarse-running, and tack-
ing out. :
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of alchemistic theory. Very useful again does this fact be-
come, when in later centuries, the theory having been
forgotten, the pseudo-alchemists still blindly followed
cach prescribed color step and voiced their hopes in lan-
guage actually taken from the ancient Egyptian sequence.

I. THE STANDARD METHOD

According to the doctrine of Plato, the universals, such
as matter, came first and upon them were impressed par-
ticular and individualizing qualities. It was, therefore,
deemed obligatory upon the alchemist, in his practical
process of transmutation, as he wished for success, to be-
gin with a material which was unidentifiable by particu-
lar qualities; and upon it to impress pure qualities which
one after another should gradually rise in the scale of
metallic virtue toward perfection. It was therefore neces-
sary to start with a material theoretically correct. The in-
dividual metals were impossible. Each was too far re-
moved from the perfect gold. ;‘Thc alchemist must begin
simply, with “earth”—some unidentifiable solid—and
gradually impose upon this substance more and more of
pure liquidity, “water,” and more and more the elements
of “air” and “fire,” thus overlaying and concealing the
properties usually associated with “earthy” (i.e., corrup-
tion, or the tendency to oxidize). The properties desired,
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or the goal of the process, were the properties of gold:
water, or fusibility; air, or brilliancy, the color of fire and
resistance to fire. )

- The first step—Of the seven metals recognized by the
Egyptians, each dedicated to a particular planet, two, gold
and silver, dedicated respectively to the sun and the moon,
were considered high above the others in metallic perfec-
tion. One, mercury, at times considered the embodiment
of pure liquidity and at times of pure air or volatility, was
a transition metal. The four remaining common metals
were lead, tin, copper and iron. In order to comply with
the demands of theory, the alchemist started with all four,
fusing them together into one mass or alloy by which the
individuality of each was lost or submerged in the “all”
(70 mav). This alloy of four metals was known as the
“tetrasomy,” or because it was a mixed metal, the “metal
of magnesia.” ® Such an alloy was considered nearly the
ideal “matter” of Plato, having no individual proper-
ties. The one property excepted was fusibility and the pos-
session of this property was considered the first advance
step, as it classified the alloy as water, thus removing it
one stage from earth. Moreover the color was important.
The alloy as produced was black from oxidation and this
negative color was idealized since from this point zAe

8 Sometimes a simpler alloy of copper and lead, known as molybdocale, was
used. Berthelot, Collection des anciens alchimistes grecs, 1II, XXVIII, a.
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whole sequence was one of color in which it was impor-
tant that no interfering color should be introduced, and
black was the “absence of all color.” ®

The production of this color black (ueAdvwais) grew to
be the criterion of the first step. So widely known was
the production of this color in Egypt that it may be the
cause of the alchemistic process being known as the Black
Art and also as alchemy, from chem, meaning black, to
which later was affixed the Arabic article 4l.” So impor-
tant was this black as a fundamental material that Mary
the Jewess, ia a controversial statement, forgetting all
precautions in regard to secrecy, protests that her black

material, formed by fusing copper with sulphur (black

81t is to be noted also that according to Pliny (see p. 105) black was pop-
ular in Egypt, being sacred to the god Anubis. It may be thought of as the
national color. See also Plato’s “passive recipient” (p. 18, ante).

7 The following derivations have been given for the word chem or cham:

1. Black refers to the black soil of the rich cultivated land and thus became
a name for Egypt.

2. Black refers to the “oxidized silver” of which Pliny speaks with amaze-
ment (sce p. 105) and for which the Egyptian artisans were famous.

3. The word chem is derived from the Greek yéw, to pour or mix, refer-
ring to the “mixing of Fire and Water” in the preparation of the scarlet mer-
cury sulphide (Hammer-Jensen).

4. The word chem comes from the Greek word meaning cunning (Murad
Barodi, Muktatef, Cairo, 1882).

S. Chem is derived from the Hebrew “from God”: kem and yah (takes its
origin from God) (Safedi, in Carna Hamiyet el Ayen).

6. Chem was also applied to the black powder produced by quicksilver
(Budge, Egyptian Magic, pp. 19-20).

7. Lastly Lagercrantz: Alchymia may be a changed form of dAreuia mean-
ing perfection (of the metals)—al-temam, Arabic like the Greek réAeco, i.c.,

perfect (cf. Summa perfectionis and Compositione alchemie; see p. 161,
note 4).
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copper sulphide) is superior to the “metal of magnesia”
since hers was not only superficially black but black
throughout all its substance.

The black alloy then, free from individualizing prop-
erties, from color especially, raised from the condition of
carth to that of water, since its single identifiable property
was fusibility, was now theoretically correct, the “first
material” of Plato, ready to be gradually improved until
it emerges perfect in color.

The second step.—After blackening came whitening;
(Aevxwoig) identical with the argyropy or silver-making
of Democritus. The tendency of the metals to grow more
and more toward the perfect metals may be catalysed
by the alchemist by./ fusing the alloy with a seed or fer-
ment (or yeast) of silver.?; There was here a possibility
rife with deception—or self-deception—for the amount of
silver introduced might be considerable. Supposing, how-
ever, that the alchemist carefully followed directions and
added only a small portion of silver as ferment, this was
supposed to gather to itself any silver already developed,
so that when the black alloy was flooded with mercury®
or tin, the surface became glistening white and gave forth
the appearance of silver.

8 The gold and silver tinctures, or ferments, differ only in color; “cach of
them tints according to its own nature. Gold tints to gold; silver to silver”
(Berthelot, Collection des anciens alchimistes grecs, 1V, 1, 8).

® Arsenic and antimony were considered identical with or varieties of
mercury and are included in the general term “mercury.”
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As the recipes in the Physics and Mystics of Democri-
tus have already indicated, the argyropy consisted in the
production of a silvery surface color on the alloy, consid-
ered an actual transformation or transmutation into silver.
If the metal were in the form of a thin leaf, such as was
used in the apparatus with kerotakis, this surface effect
became relatively more pronounced.

This product of the alchemistic process was acknowl-
edged to be different from silver, but this was not a mat-
ter of importance to the alchemist. His silver was to him
superior to common silver! It was not only silvery on the
outside, but was yellow on the inside."” Already it had
passed the intended goal and had been arrested only after
starting on its further upward tendency, its struggle, to-
ward reddish-yellow gold. “At the same time you whiten
on the outside, you yellow on the inside.”

The third step—As a necessary but preliminary process,
the leukosis preceded the xanthosis (Edrfwoi) or yel-
lowing, identical with the chrysopy of Democritus—the
making of gold. Alchemistic silver, as we have found,
was nearly gold and ready to make gold. The third step
was carried out in a manner similar to the last. Again the
alloy was fused—this time with the addition of a little
gold as ferment—and the surface was “yellowed with
any yellowing material,” usually the sulphur of “sulphur

10 As it probably was, being a copper alloy.
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water.” ** The inside had already become yellow and the
surface now matched it and the whole was yellow. As like
attracts like, the yellowness of the sulphur had brought
out all the hidden yellow of the metal and changed it all
into a kind of gold in which yellow was abundant and
overflowing. The product was superior to common gold
(which had “just enough yellow for its own material”)
for it had yellow to spare so that it could transmute other
metals into gold.

The fourth step—One would suppose that the alche-
mist, having prepared gold, would be satisfied, but a2
fourth step is indicated: Melanosis, leukosis, xanthosis,
iosis. In this last step (iwsis) we have to take refuge in
all our ideas of alchemistic theory and step lightly in the
maze of vague and unintelligible words. Generally when-
ever this stage is reached, the alchemist author announces
that he will conceal nothing and then breaks forth into an
ecstasy of exclamatory sentences: “Oh, natures superior
to all Nature!” etc., etc. After the black, white, yellow
comes “iosis” which means production of violet or pur-
ple.’” It has not been clear why the production of violet

11 See Berthelot, Collection des anciens alchimistes grecs, 11, 1, 10, and 111,
Vi, 1.

12 Jos is used looscly to mean any brilliant surface tarnish. Thus, ios of
copper may be the red sub-oxide or green basic carbonate; ios of iron is the
red iron oxide, “Venetian red.” It was the jos of gold which was the ios or
violet. Our word (v)iolet is derived from the old Greek (f)ios (Latin, vsola).
The word ios also meant poison. This similarity of the two words some-
times was the cause of confusion in thought and in translation. (See p. 113,
under Pliny.)
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or purple should have been considered the last and high-
est and best step in the transmutation process. Was this
final stage so honorable because metal coloring and dye-
ing began in the same shop, so that the royal purple and
the ios of gold made purple the highest attainment of
cach in brilliancy of color? The analogy is attractive but
does not seem sufficient.

Another question arises: Can it be done? Also, was the
production of this highest color, higher even than the yel-
low of gold, only the result of a lively alchemistic imagi-
nation, or is there experimental basis for this color?
Again, if this violet is possible, is gold a prerequisite for
the production of the violet color, just as the alchemist
believed that silver must precede gold?

Alchemistic literature certainly gives an affirmative an-
swer to this last question.

It is the tincture forming in the interior [of the gold] which

is the true tincture in violet, which has also been called the
Ios of gold.*®

By operating on gold you will have the Coral of gold.**

You will find a powerful body having the color of cinnabar,
of coral or minium. This great marvel, this indescribable mar-
vel, has been named Coral of gold.*®

13 Berthelot, Collection des anciens alchimistes grecs, 111, XXIX, 3.
14 Berthelot, op. at., 11, 1, 7.
18 Berthelot, o0p. ai., 11, 11, s.
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Treat by projection gold with Coral of gold, silver with
gold, lead or tin with molybdocalc. Behold how he has made
us rise by degrees.'®

Mary the Jewess in a famous passage says:

If the two do not become one, 1.c., if the volatile does not
combine with the fixed, nothing will take place which is ex-
pected. If one does not whiten and the two become three, with
white sulphur which whitens [nothing expected will take
place]. But when one yellows, three become four, for one

yellows with yellow sulphur. At the end [the climax] when
one tints into violet, all things combine into Violet[!] **

This passage indicates the superstitious reverence ac-
corded to this highest color; and the preceding quotations
show that the color was forming below the yellow gold
color, as yellow was below white. The sequence is the
same in both steps.

So much for the ancient records. Now let us question
modern practice in metal coloring. Improvement over the
old methods of bronzing was introduced about twenty-
five years ago by utilizing electric deposition, of course
unknown to the ancients. But up to that time, the art of
metal-coloring, like the art of dyeing, had shown no
modification of the old standard methods. Berthelot has
shown that the transmission of alchemistic methods of

coloring metals may be traced by their recipes through

16 Berthelot, op. ai2., 11, I, 17.
17 Berthelot, op. ait., III, XXVIII, 9.
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Syria and Constantinople and the Italian commercial
cities into Western Europe; and down through century
after century of manuscripts of technical recipes even to
the date of the invention of printing. It was then that
these recipes became common property and some of them
still survive in our bronzing shops today. This gives us a
means of comparing the results of modern practice with
those of the alchemist.

It has been shown recently** that upon alloys contain-
ing a very small fraction of gold, it is possible to produce a
very beautiful violet bronze, sometimes iridescent; ** and
that the presence of gold is advantageous for the produc-
tion of this color. Upon copper dipped (“baptized”) in a
sulphide water, a dark bronze may be produced, followed
by a violet (or iridescent violet) which fleeting color may
be preserved by covering with a thin layer of wax or var-
nish, just as the alchemists suggest.*

In place of sulphur water, some mordant salt may be
used, either scattered over the surface of the warm metal,
or in solution. In the latter case, the metal is dipped into

18 Hopkins, Chemical Nesws, LXXXV (1902), 49.

19 The iridescence is noted by the alchemist in such expressions as “with
all the colors of the peacock’s tail” and “with all the colors of the rainbow.”

20] have at present on my desk specimens made for me by the kindness of
Mr. Hagerboom, head of the metal-coloring department of the Corbin Lock
Company, of New Britain, Conn. One of these is an iron escutcheon, first
copper plated and then dipped in a sulphide bath. It is a very beautiful violet,
suggesting iridescence.
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the salt solution and then heated; dipped again and then
heated, and this repeated many times “until the color is
good.”

There seems, therefore, no reason to doubt that the al-
chemist, following the directions which he has given us,
must have obtained this brilliant color and associated it
with gold.

The following quotations will serve to show that the
alchemists, in their process of coloring metals, were ac-
quainted with the methods of dyeing:

Gold and silver, simply spread as surface paints, do not

dominate [combine with] iron or copper. The metals must be
treated with mordants.**

Don’t you see that if the dyer puts the alum [mordant] and
the color in the dry state on the cloth, then the color does not
permeate the parts of the fabric, unless he uses water. And so
it is with you.**

On the direct use of the mordant salt on the metal:

How to give an object the gold color. Taking the earth
called ochre [iron oxide] put it on the fire until it reddens.
Then take it and wash it in water and sal armoniac. Paste
this on the object to be gilded; put in the fire; and repeat until
there comes smoke and the appearance of color. Then put it
into water.?®

21 Berthelot, Collection des anciens alchimistes grecs, 1V, 1, 9.
22 Anon., Collection of Essays, Cairo Royal Library (Collec. 60).
33 Berthelot, Collection des anciens alchimistes grecs, V, 1, 13.
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This ancient recipe may be compared in every step with
the following, published in 1907: *

Red iron oxide is made into a paste with water to the con-
sistency of cream and this is pasted on the article. . . . It is
then heated over a fire . . . at a moderate temperature until
the paste is thoroughly dry. . . . By means of smoke a deposit
forms on the article and when the soot begins to be dissipated
by the heat, the metal is considered to be sufficiently heated.
. . . Cast work was . . . colored a deep gold color.

Roberts Austen tells us that the Japanese intentionally
produce a violet bronze by first preparing an alloy con-
taining about 4 percent of gold. The presence of the gold
seems necessary for the success of the process, and the re-
sulting bronze is very beautiful.

The alchemistic thought may perhaps be expressed as
follows: Just as the silver ferment added to the alloy gath-
ered to itself all the hidden silver and made the mass
ready, on treatment, to take a silvery bronze, while the in-
side had progressed further (toward gold), and just as the
gold ferment gathered to itself and perfected all the gold
so that, on treatment, the surface showed a gold color, so
the next color which shows itself—the violet—must be as
far above yellow as yellow is above silver. The violet
bronze must also follow a tendency on the interior of the
gold toward violet; and the violet ferment, if obtainable

2¢ A. H. Hiorns, Metal Colouring and Bronszing, p. 103.
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in sufficient quantity to usc, would act like the silver fer-
ment and the gold ferment, to hasten the process through
silver and gold to violet—a violet associated with some
high spiritual appearance or metal, just as white and yel-
low were identified with metals.*

Besides the standard method, there was also a primitive
method out of which the standard grew. There is indica-
tion, also, of a third method, in competition with the
standard, the method associated with the name of Mary
the Jewess.

2. THE PRIMITIVE METHOD

Omitting crude treatment of metals with paints and
vegetable dyes, the methods used by the early artisan/seem
to have consisted of the production of silver alloys and
silver surface colors including the use of “sulphur water.”

The word asem or electrum was applied at first to an
alloy of silver and gold, considered an individual metal.
The existence of this alloy may have been the original
cause of the suggestion of transmutation since by adding
silver to it, one would get a metal nearly identical with

26 It is significant that the Greek word eldoc (meaning appearance), so
much used by the alchemists, is commonly translated metal. To the alchemist,
the color of the metal was the metal.

“All is gold that glitters
For the glitter is the gold” (G. K. Chesterton).
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the crude silver from the mine; and by adding gold,
something indistinguishable from gold.** As gold was
frequently alloyed with silver in uncertain quantities, it
became more and more difficult to distinguish between
asem and silver. At this stage we find (as in the Leyden
Papyrus) asem used to mean silver or any alloy of silvery
appearance. Alloys of tin and lead, copper and lead, or
copper and tin were all called asem. Mercury, which was
beginning to displace tin as the most fusible of the metals,
was at times used in the place of tin.

An impressive change took place when the red metal
copper was alloyed with tin, for the copper was changed
into a white metal like silver and having the hardness and
color of silver. If a little gold were added (though gen-
crally this is not mentioned) the metal might be called
potentially gold. This seems to be the meaning in recipes
14 and 15 of the Leyden Papyrus. Recipe 14 is proper for
the production of a silver-colored alloy of copper and tin,
ending “and worked thus”; and recipe 15 reads:

To tincture gold to make it useful: Pyrite and salts and
vinegar derived from the purification of gold; mix all these
together and cast into a vessel. Also cast into the chemicals the

“gold” previously noted, and leave it some time. And taking
it from the vessel, heat it on charcoal and cast it again into the

26 The paucity of the Egyptian language may perhaps have been respon-
sible for a confusion. Gold was the “yellow metal,” and the alloy produced
was also a “yellow metal.”
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vessel where are the aforesaid drugs; and do this many times
until it becomes useful.

In this connection, Hiorns states ™ that if tinned copper
is dipped three or four times into a solution of copper
acetate with ammonium chloride, heating each time, it
changes to a splendid ycllow:- Except for the ammonium
chloride, the modern recipe and the ancient agree so
closely that the expression “gold previously noted” would
seem to be explained. |

“Invention of Sulphur Water” is the title of recipe 89 of
the Papyrus (sce p. 63, note 3). How early this inven-
tion was made we do not know. But Pliny, in the first
century, cites *° the curious fact that the Egyptians stained
their silver utensils black. We know now * that silver
utensils dipped in cold alkaline sulphide solutions may be
tinted any shade from pale gold to deep gold, according
to the time of immersion, and that in a hot solution “oxi-
dized silver” (silver stained black with silver sulphide) is
the result. Such methods formed the groundwork upon
which the theoretical standard method was built.

27 A. H. Hiorns, Metal Colouring and Bronzing, p. 107.

28 Pliny, Historia naturalis (Bohn Translatdon), XXXIII, 46: “The people of
Egypt stain their silver vessels black that they may see represented in them
their God Anubis, and it is the custom with them to paint, not to chase,
their silver. This usage has now passed to our triumphal statues even, and, a
truly marvellous fact, the value of silver has been enhanced by deadening its
brilliancy.”

29 A. H. Hiorns, Metal Colouring and Bronzing, p. 266.
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3. THE METHOD OF MARY

“He who could find a way to prepare spirits . . .
might do what he wished with the metals.” Jean de
Meung. Roman de la rose.

“Mary the Jewess” has left us no writings and is some-
what mythical, yet she is often quoted by other authors.
Her outstanding contributions are, first, the inventions of
the kerotakis and the water bath, and second, her revolu-
tionary and competitive method. Since the instrument
called kerotakis has been shown by Berthelot to have
evolved from the painter’s palette, it is doubtful if Mary
were the inventor, though she may have been instrumen-
tal in bringing about this transformation. There seems to
be no doubt that her procedure overrode the crystallized
steps of the standard established method whose devotees
looked upon her technique with horror. Perhaps she re-
joiced in this opposition for she was evidently no quiet
sufferer but voiced her opinions with vehemence. We can
even see a theoretically correct position in her argument
and also that the use of her kerotakis must have helped to
establish her position. It is clear that the ideas of the im-
portance of vapors and permanent ferments which sur-
vived long after the old alchemy had disappeared owed
their beginnings to the use of the kerotakis of Mary.
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*Ovpofapoc.

In certain very ancient Egyptian papyri (e.g., one of the
sixteenth century B.c.) is found represented a curious fig-
ure called the Ouroboros Serpent, or the serpent biting its
own tail. The design forms a circle and is supposed to rep-
resent the circle of the universe or the path of the Sun-
god. This figure was adopted as a kind of talisman by the
later alchemists. In the center of the circle they wrote the
words &v 70 7@v or, All is one. To them this circle rep-
resented Plato’s “One” or the universality of matter. At
the same time it probably recalled the mysterious circular
motion taking place in the reflux condenser or aludel.”

Mary’s foundation material, in place of the established

80 Cumont, Textes et monuments figurés relatifs aux mystéres de Mithra,
I, p. 80. “Parfois le serpent, faisant un cercle complet, se mord la queue,
comme le soleil, apres avoir fait le tour de la sphére céleste, revient 3 son
point de départ pour recommencer sans cesse sa course perpétuelle et ce Spbrwy
oipofépoc devient un symbole accessoire de la notion d’Eternité. (Mythog.
Vatic., II, p. s3; Macrobius, I, 20, 2; Horopollo, I, 2, avec les notes de
Leemans.) J'ai parlé plus longuement de la signification du dpérwv ovpofépog
dans le Festscrift fiar Otto Beundorf, 1898, p. 291.”
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“tetrasomy” was a simple lead-copper alloy. From the
carliest times, lead, probably on account of its easy fusi-
bility, or content of “water,” had been considered the orig-
inal form from which all the metals had been derived—a
kind of urmetal—and copper played a great role as a reser-
voir of all metal colors.” The new alloy (molybdocalc)
was cvidently an effort at simplification.

After the preparation of this alloy, the first step was
the same as in the standard process (melanosis) not be-
cause it was necessary, but because in this respect Mary
adhered to tradition. But the blackening was accom-
plished by fusing the pulverized alloy with sulphur which
produced a mass “black through and through,” since the
sulphides of copper and lead are both black.

The following steps seem to have been much the same
as in the standard process, except for the insistence, al-
ready noted, upon the potency of vapors or spirits.

In the quotations from Mary, there is frequent refer-
ence to the “little leaf of copper,” the copper foil which
was hung on the kerotakis to be subjected to the attack
of the vapor of mercury or of sulphur, which was sub-

limed for this purpose in the aludel fitted with kerotakis.

31 The color of copper can be ecasily changed as we sece in the papyrus
recipes. The two oxides of copper, red and black, were knowp; and the blues
and greens of copper compounds were everywhere in evidence, as in the
copper mines of Mt. Sinai. (It had doubtless not escaped their observation that
an iron tool left in these blue solutions was “transmuted” into copper.)
Crysocole, or copper carbonate, was used by the gold workers as a solder.
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It will be recalled that vapors, in their action, were con-
sidered “accidental” (or incidental) because the effect pro-
duced was dependent upon the codperation of the metal
to be tinctured. This action was temporary, in distinction
from the permanent ferments thus produced, for the va-
por and the metal were mutually destroyed. Whenever a
metal was thus bronzed, especially if a bright-colored tar-
nish of oxide, sulphide or carbonate was the result, the
bronze or “stone” contained all the color virtue stored up
in the metal and brought to the surface by the potency of
the vapor; and the result of the action of the “spirit” (of
the vapor) on the “body” (of the metal) was frequently
a “spirit” or color higher in the grade of colors and also
“fixed” upon the metal ** in which body and spirit were
united. These bronzes could be used for the production of
color upon the surfaces of metals without themselves be-
ing destroyed. Frequent reference is made to the use of
red cuprous oxide or of ochre (iron oxide) as such a “per-
manent ferment.” For the argyropy or silver process, in
place of the vapor of mercury or arsenic, could be used the
silvery copper amalgam or arsenide, calling out all the
whiteness of the metal; and for the chrysopy, any yellow
bronze could be used, developing all the goldenness and

32 This fell to the bottom of the still as *“dregs,” the value of which is
frequently insisted upon in the texts. (See, e.g., Berthelot, Collection des an-
ciens alchimistes grecs, 11, IV, 38.)
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rejecting other latent colors. Now when the permanent
ferment is used, directions are clear that the heat must be
low in order that the color may penetrate to the depths of
the metal; and kept low lest high heat should change the
ferment to a vapor or “nonsubstance” and permit it to
escape.

He calls “substances” matters which resist the fire; and
“nonsubstances” those which do not resist the fire.**

Although in this process the body of the metal is destroyed,
the spirit is not destroyed but penetrates the body.

If the copper is whitened to a clear color, it becomes a spir-
itual body and then nothing is lacking.*

If it does not get the gold quality and does not become gold
of perfect color, it cannot make gold. . . . It then is necessary
to make sure that the yellow is untarnished and appears like
the color of gold.*

When they are in the solid state they cannot tint. They
ought at first to be pulverized [fine powders being considered
equal to vapors] and made into spirits in order to tint in the
condition of spirit. . . . Now the sulphur water at first re-

38 Berthelot, op. at., III, XVII, 1.
34 Berthelot, 0p. ci2., IV, 1, 6.
38 Berthelot, Collection des anciens alchimistes grecs, 111, VI, 11.
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duces them to powder and then later the crysolith [gold fer-
ment?] spiritualizes them.*®

Copper does not tint but it is tinted; and when it is tinted,
it tints.»”

This [sulphur] water, like yeast, must determine the fer-
mentation, destined to produce the like by means of the like
[silver by silver, gold by gold] in the metal body which is to
be tinctured. In fact, just as yeast, taken in small quantity, fer-
ments a great mass of dough, so also this little mass of gold
ferments all the dry matter.*®

But it was also considered desirable that the metal se-
lected for union with the vapor should be a little higher
in the scale of metals (richer in color) than the metal to
be tinted. Thus a more powerful ferment, gradually richer
in the higher color, could be obtained. Thus we read:

Treat gold by coral of gold; copper by gold; lead or
tin by molybdocalc.*

The “coral of gold” referred to above as higher than
gold is the product of the fourth step, iosis.

It is the tincture which is produced internally which is
the true tincture in violet, which also has been called the
“ios of gold.” *°

88 Berthelot, o0p. at., 1V, 1, 9.

87 Berthelot, op. at., 111, XIX, 4.

88 Berthelot, op. at., I, X, 3; see also p. 76.
39 Berthelot, op. ai., 11, III, 17.

€0 Berthelot, op. aiz., IllI, XXIX, 3.



112 Transmutation

By operating on gold, you will have the “coral of
gold.” ¢

Here we have to consider an idea which carried a great
significance with the later alchemists. As the whiteness
of silver was a ferment more powerful than copper and
the yellow (of gold) a more powerful ferment than the
white, so violet (produced on gold) is placed highest in
the sequence of steps; blackening, whitening, yellowing,
iosis! Here was imagined a ferment, characteristic of gold
alloys, produced on alloys containing only a trace of gold,
higher even than the yellow of gold, so marvelous in its
possibilities that it could transmute any substance into
gold. Such a bronze, or “stone,” was later known as the
philosophers’ stone, because the alchemists considered
themselves the successors and expositors of Plato and
Aristotle.

The fact that this violet is frequently described as ac-
companied by iridescent effects makes us certain that the
alchemists must have obtained this purple or violet; for
their recipes frequently call for the use of vinegar. In this
connection, Hiorns states: ** “There is a tendency to pro-
duce iridescent colors, especially on cast work pickled in
this [vinegar] solution”; and (p. 226): “The great disad-
vantage [to the modern worker] of solutions containing

¢1 Berthelot, 0p. at., I, 1, 7.
42 A, H. Hiorns, Metal Colouring and Bronzing, p. 154.
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acetic acid is the iridescence which it [the acid] gives to
the bronzed surface.”

This may probably be deduced also from a statement
from Pliny. A passage in his Historia naturalsis, XXXIII,
23, has often been quoted as evidence of Pliny’s credulity.
We know that he derived many of his facts from transla-
tion of Greek contemporaries and, knowing this, our al-
chemy will help us to rebuild the passage (even though
the Greek original is lost) so that it may have a perfectly
proper meaning. We have only to imagine that the orig-
inal contained, first, the word ids which Pliny translated
virus or poison, to which we should give the alchemistic
meaning “violet”; and secondly, that the word i@, da-
tive of i6g, was mistaken for iw%, a noise (stridore).
If these suppositions be true, we have here evidence of
Pliny’s inadequate preparation for translation from the
Greek, rather than evidence of his credulity. Here are
the two translations:

Pliny, Bohn Edition

Native electrum has also the
property of detecting poisons
[venera deprehendit] for in
such cases, semicircles resem-
bling the rainbow in appear-
ance will form on the surface

of the goblet and emit a

The Modified Form

Native electrum has also the
property of taking a wviolet
bronze, and in such cases
semicircular iridescence, re-
sembling the rainbow in ap-
pearance, will form upon the
surface of the goblet, together
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crackling noise like that of with streaks of violet, like
flame [thus giving a twofold flame.
indication of the presence of

poison].

That a mistranslation may be very persistent is scen by
the fact that Geber says: “When the operation is finished,
one has a stone of purple color, scintillating, pearly, daz-
zling the eyes; and with God’s assistance it causes you
to hear a crackling sound.” Again, Bartholomew An-
glicus (in thirteenth-century Latin) states: “[electrum]
shineth clearer than all other metal and warneth of
venom for if one dip it therein, it maketh a great chink-
ing noise and changeth oft onto divers colors as the rain-
bow, and that suddenly.” ¢

Surrounding the use of the aludel fitted with the kero-
takis of Mary, in which the vapors constantly rose to the
top to be condensed and fell again to the bottom, only to
repeat the cycle, the ancient alchemists wove a sort of
spiritual reverence, a mysticism, expressed by the words:
“Above are the things celestial and below the things ter-
restrial.” It was this continuous process which was typi-
fied by the Ouroboros Serpent. The divinity or spirituality
of vapors changing and improving the qualities of the
metals, of which qualities the most spiritual was color,
found confirmation, if not already sufficiently established

43 Robert Steele, Medieval Lore from Bartholomew Asnglicus, 1924.
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in the minds of these alchemist philosophers, in this first
vision, through the glass container of the aludel, of the
marvelous sublimation process.*

It has already been sufficiently explained what was the
significance of the last step in the standard process, the
iosis, following the gold-making process. Now we prob-
ably owe to the kerotakis of Mary that a change of se-
quence is to be noted, consisting of a merging of the third
and fourth steps and a gradual receding of violet in im-
portance before the more brilliant color, scarlet, of artifi-
cial cinnabar.

The two substances most frequently used in the subli-
mation process were sulphur and mercury. They were
both active in the attack on the “little leaf” of the kero-
takis and were both classed as “spirits.” They thus became
very important and this importance as we know was not
a temporary matter but continued to rule alchemistic
thought even to the time of Priestley and Lavoisier. To
understand this importance, let us consider the properties
assigned to gold by the Greek philosophers. In the scale
of elements and the scale of metals, we find respectively

highest “fire” and gold. Gold was the only element which

¢¢ Berthelot, Collection des anciens alchimistes grecs, 11, 1V, 15: “It is evi-
dent that metal bodies were at first volatile by fire because they had met
nothing which could fix them. When, on the contrary, they had been led to
complete fixity, the indelible nature of the tincture made them pass to the
state of metals,” and transmutation is then a continuation of this spiritualizing
process.
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could resist fire. It was yellow like fire and was dedicated
to the sun whose symbol stood in all the literature for
gold. Again, the yellow spirit of gold is constantly re-
ferred to sulphur, the yellow “spirit” of the sublimation
process. Sulphur was combustible ** and by its union with
the metals added the spirit of color, color most varied;
and it was sulphur in the form of sulphur water which
was used to bring out upon gold the unique violet or pur-
ple bronze. Sulphur, in a word, was the “spirit of fire.”
On the other hand, gold was fusible, .c., it contained the
“spirit of liquidity” or water, the second of the four Greek
clements. Here, therefore, was the analysis of gold—a
union of the two Greek clements, fire and water, the two
diametrically opposed.* For had not Aristotle analysed
these two into hot-and-dry and cold-and-moist? Could the
alchemist succeed in joining these two opposing elements,
he would have, not gold only, but the highest spirit of
gold, the spirit of metallicity, higher even than the famed
“ios of gold!” And at last the alchemist, by aid of the
kerotakis of Mary and the mysterious sublimation proc-
ess, did succeed in causing the union of sublimed sulphur

48 Pliny, Historia naturalis, XXXV, s0: “There is no substance than sulphur
which ignites more readily—a proof that there is in it a great affhnity for
fire.”

48 Berthelot, Collection des anciens alchimistes grees, 11, 1V, 41: “How ought
I to understand transmutation? How are Water and Fire, enemies and contrary
to cach other, opposed by nature, reunited in the same body in concord and
affection? Oh, unbelievable mixture! Whence comes the unexpected friendship
between enemies?"’
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with mercury in the kerotakis cup; and the product was a
color more brilliant than any heretofore obtained, the red
or scarlet of artificial sulphide of mercury.*’

From this discovery, the sequence of colors begins to
change in alchemistic literature from black, white, yellow,
violet, to black, white, (yellow), red. In the fourteenth
century, we read from the Pseudo-Albertus (Compositum
de Compositis):

Increase the fire until by its force and power, the material

is changed into a stone, very red, which the Philosophers call
Blood or Purple, Red Coral, Red Sulphur.

[Again, from the same:]
Our stone has three colors. It is black in the beginning,
white in the middle, red at the end.

Also, the Pseudo-Lully:

Increase the fire to the second degree to make the material
yellow; immediately raise it to the fourth degree until the
matter melts like wax and becomes the color of the hyacinth.
It is then a noble matter, a royal medicine which promptly

47 Zosimus gives a rather obscure description of the preparation of cinnabar
(Berthelot, Collection des anciens alchimistes grecs, 111, XLIX, 14) but ignor-
ing this, Berthelot places the date of this preparation as *“‘certainly somewhat
before the eighth century” (La Chimie au moyen dge, Vol. I, p. 18). Ham-
mer-Jensen believes that to the fanatic Gnostic-Christians this newly discov-
ered scarlet was a divine manifestation to man of the long-sought “Gnosis,”
the key to man of the power of the angels, which “Logos” was to make him
master of all material happiness and thereby “Lord of Gold,” quoting 8 Adyo¢
deomérne éoTwv Tov xpvoov. (Berthelot, Collection des anciens alchimistes
grees, 111, XXVII, 7.)

48 See chart, p. 170.
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cures all ills. It transmutes every kind of metal into pure gold,
better than natural gold. . . . If you cast this material on one
‘thousand parts of common mercury, it will be transmuted
into fine gold.

And Geber, in the Book of Pizy: *°

The red elixir tends by affinity to mix with the red
color which silver contains internally.

But there was one other effect which came, as it were,
by reflection of influence—the emphasis, in the minds of
philosophers, on the importance of the two spirits, sul-
phur and mercury. Of these two spirits, giving tincturing
properties to the metals, mercury had long been known.
Theophrastus and Dioscorides had prepared the metal
and Vitruvius had mentioned the amalgamation process
for the recovery of gold enmeshed in fabrics.*® Mercury
was often referred to as the water principle of the metals,
the principle which gives them fusibility. Synesius states: *!

Mercury possesses in itself the principle of all liquidity. . . .
It always causes color changes. [ And again:] As wax takes the
color which it has received, so also mercury whitens all metals
and attracts their souls. . . . It forms the permanent base, as
colors have no foundation of their own.

49 Berthelot, La Chimie au moyen ége, 111, 189.

50 The alchemists knew how to prepare mercury from cinnabar by distilla-
tion or in the moist way by use of copper or lead (Berthelot, Collection des
anciens alchimistes grecs, Introduction, p. 257. La Chimie au moyen dge, 11,
Traduction, p. 85).

51 Berthelot, Collection des anciens alchimistes grecs, 11, 111, 8.
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Likewise Zosimus:** “This conversion is called trans-
mutation after the incorporeal spirits have seized upon a

metal body.”

And Avicenna: *

Mercury is the mother of the metals. . . . She receives in
her womb what is of the same nature as herself. She rejects
all others because her nature rejoices more with a like than
with a strange nature.

Mercury is the feminine, receptive principle, while the
active sulphur is masculine.

Sulphur and gold were both of one nature, possessing
the quality yellowness. To obtain gold “one yellows with
anything which can yellow”; and the reagent is sulphur
or sulphur water. Sulphur was the fire element and gold
was the sun metal. Fire was the highest of the “four ele-
ments” as gold was the highest of the metals.

The idea in all the later Egyptian alchemy seems to be
that spirits (like air and fire) are most important; that
metals are that division of minerals which are fusible;
therefore they, which were formerly spirits, are now
“waters,” but they can be given more of the spiritual na-
ture by artificial application of the two spirits, mercury
and sulphur. Mercury (including arsenic and antimony)

52 Berthelot, Collection des anciens alchimistes grecs, 1lI, XXVIII, 7.
83 Berthelot, op. ait., Introduction, pp. 258-259.
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changes copper to silver,* giving “leukosis” or whitening;
but sulphur changes this silver to yellow (“Xanthosis™)
by its power of gathering together and exposing all the
latent yellow; and thus gold is produced. If an overplus
of yellowness is obtained, the resulting bronze acts as a
“fixed tincture” which can spare its excess yellow as a seed
to change other metals to gold.

All this emphasizes the kinetic property * of these two
tincturing spirits and the belief that when this power was
exercised we have transmutation. It does not visualize the
conception of the metals as having a static