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PREFACE TO THE FIRST EDITION.

*

Since the davs of Sir W, Jones, Sanskrit liter-
ture, in almos| every de !r'lrlmrn[ has been zéalous-
ly ransacked by scholars, both I:.uropran and Indian.

As the results of their labours' we are now in poss-
ession of ample facts and data, which enable us to
from some idea of the knowledge of the Hindus of
old in the ficlds of Philosophy and Mathematics in-
cluding Astronomy, Arthmetic, Algebra, Trigono-
metrd?® and  Geometry. Even  Medicine has re-
ceived some share of attention. Wilson in a: se-
ries of essays published in the Oriental Mapasine
{1823), Rovle in his Adntiguity of Hinduw Medicne
(1837), and Wise in his commentary on the Mimids
Swstem of Medicine (1845 % were amongst the first
to bring to the notic= of the European world the
contents of the ancient medical works of the Hin-
dus, and recently the Thakur Sahib of Gondal has
addid his quota.  These contributions are, how-
ever, of a fragmentary nature. A comprehensive
history of Hindu medicine bas vet to be written

a
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Materia Medica has also found, in Udoy Chand
Diutt, an able exponent.  One branch has, however,
up till this time, remained entirely neglected—
namely, Chemistry. Indeed, it may be assumed
that on accont of its complex and technical nature
it has hitherto repelled investigators.

The progress of chiemical knowledge amang the :
ancient nations has always had a fascination for
me.  The elassical works of Thomson, Hoefer
and Kopp have been my favourite companions for
the last twelve vears and more.  In the course of
my studies in this field Fivas naturally led to an
inquiry into the exact position which India oceu-
pies therein, and with this view | undertook a svs-
tematic examination, from the chemical standpoint,
of the Charaka, the Swsruta and the variou$ stan-
dard works of the Ayurvedic and latro-chemical
Periods, which have escaped the ravages of time, [t
was at this stage that | was brought into communi-
cation with M. Berthelot some five years ago—a
circumstance which has proved to be a turning-
point, if | may so say, in my career as a student of
the history of chemistry. The illustrious French
savant, the MPoyen of the chemical world, who has
done more than any other person to clear up the
sources and trace the progress of chemical science
in the West, expressed a strong desire to know all
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about the contributions of the Hindus,® and even
went the length of making a personal appeal to me
to help him with information on the subject. In
response to his sacred call | submitted to him, in
1898, a short monograph on Indian alchemy : it was
based chiefly on Rasemdrasara Samgraka, a work
which I have since then found to be of minor im-
portance and not calculated to throw much light on
the vexed gquestion as to the origin of the Hindu
Chemistry. M. Berthelot not only did me the ho-
nour of reviewing it at lengtht but very kindly pre-
sented me with a complete set_of his monumental
work, in three volumes, on the chemistry of the

¥
*iCoprndant il serait nécrssaie d'examiner eertaine docu-
ments guf m'ont ¢é récemment signnlés par une lettre de RAy,
professeur b Presidency College (Caleuitta). D'apris ee savant, il
. extste des traités d'alchimie, derits &n sanserit, remontant au xrie
sidcle, ot qui ronferment des préceptes pour préparer led sulfures
de mercure noir ot ronge et le calomel employds commn médica-
ments, Ces indications ¥'accordent avee velles dey alchimistes arabes
sigrinlées plis hant, 1l ext A désirer que ces traités solént sonmis
A une érude approfondie, potr.en ddterminer Uorigine, probable.
ment  attribuable & une tradition persane on - nestorionne.—
Jotmsal nes SavaxTs, Oct., 18o7.
$“ Matdrigus pour un chapitee aélipd e Phistiree o ln Chi.
i o combributions & FAlckimie fudienne (Mémorie manuserit de
43 pages), par Prafulla Chandra Ry, prolessour & Presidency
College, Calentta,"—Vide Jovnsar pes Savaxts, April' 1898



4 1

Middle Ages, dealing chiefly with the Arabic and
Syrian contributions on the subject, the very exis-
tence of which | was not till then aware of.  Op
perusing the contents of these works | was filled
with the ambition of supplementing them with one
on Hindu Chemistry. Although 1 have written all
along under the inspiration of a mastermind, it is
not for & moment pretended that my humble pro-
duction will at all make an approach to the exem-
plar set before my eyes

When 1 first drew up the scheme of the ‘present
work, I had deluded myvselfl with the hope of finish-
ing the study of all the available literature on the
subject before | took to writing.  But | soon found
that the task was one of vast magnitude.  Some
of my friends, whose judgment is entitled to weight,
advised me under the circumstances, to curtail the
scope of the work as originally planned out, and
present a first instalment of it in jts necessdrily de-
fective and imperfect shape (see Introduction, P-
Ixxxiv), reserving for a subsequent volume the work-
ing-up of the materials which are accumulating
from time to time. In the present volume unijf
ane or two representative works of the Tanric and
latro-chemical Periods have been noticed at lnngtl:—;

As regards the transliteration, | have not rigid-
Iy adhered to any particular system, but, in the
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main, | have followed that of the Sacred Books af
the Eaxt. f

Before concluding, | must acknowledge the valu-
able assistance T have received rom Pandit Nava-
kiinta Kavibhusama with whom | have toiled
through many an obscure passage of the Mss. of
the Zantras. His sound knowledge of the Avwr-
vedas has also been of much help to me.

#* * * *

And now it only remains for me to discharge
the grateful duty of expressing my thanks to the
Government of Bengal, which at the instance of Mr.
Alexander Pedler, . . 5, Director of Public Ins-
truction, placed a liberal grant at my disposal to
enable me to meet various incidéntal expences,
chiefly in the matter of collecting rare Mss.

Puesingscy CoLLEGE g .
3 P G, RXY.

Colentta, May 1e*, 3002,



PREFACE TO THE SECOND EDITION,

A comparatively limited number of copies was
'printed in the first edition as it was fcared that
owing to its technical nature the work would
appeal only to a select circle of readers. The
exceedingly favourable reception accorded to it
not only by the scientists and orientalists but also
by the public in general both in Europe and in
India has necessitated the bringing-out of a second
cdition. Some material additions have been made
to the historical portion of the Introduction, throw-
ing further light on the independent origin of the
Hindu system of medicine and its priority to that
of the Greeks.

M. Berthelot, in the course of a lengthy and
appreciative review in the © Journal des Savants”
Jan. 1903, expresses his regret at the absence of
“any thing which would remind us of the system.
atic treatises of Zosimus and of the Greeo-Egyptians”
—a regret which will be shared in by every student
of Hindu chemistry. But even the sable cloud is
not without its silver lining. | hope, however, to
deal with the theories underlying Hindu chemistry
in the second volume. For the present, I have to
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Sl
content myself with the pronouncement of my res-
pected and learned friend, Mr. Brn]cndrmmtlm Seal
Principal, Mahariji's College, Kuch Behar, whose
vast acquaintance with and comprehensive grasp of,
the literature of the East and the West, entitles him
to speak with authority on the subject. Says Mr.
Seal in his plea for our University  striking out a
line of communication with the organisations of
oriental learning.”—

“ Let us not superciliously dismiss these studies
as ‘learned lumber, The Astronomy and Ma-
thematics were not less advanced than those of
Tycho Brahe, Cardan and Fermat; the anatoms
was equal to that of Vesalius, the Hindu logic
and methodology more advanced than that of
Ramus, and equal on the whole to Bacon's: the
physico-chemical theories as to combustion, heat,
chemical affinity, clearer, more rational, and more
original than those of Van Helmont or Stahl; and
the Grammar, whether of Sanskrit or Prikrit, the
most scientific and comprehensive in the world
before Bopp, Rask and Grimm."”

PRESIDENCY COLLEGE : P. C. RAY.
Fanuary 1, 1904.
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Introduction

CHAPTER I

Alchemical Ideas In the Vedas

IN tracing the progress of chemical know-
Dawn of Hinde l€dg€ among the civilized
Alchemy. nations of old, one always
finds it intimately associated with medicinal
preparations, metallurgical operations, the
technical arts and the belief in the transmu-
tation of metals, In India, more so than in
Europe, chemistry has, however, been evolved
chiefly as a handmaid of medicine ; and, some-
what later on, as an adjunct of the Tantric
cult. The efficacy of the drug alone was by
no means considered sufficient unless backed
by the kindly interposition of the deities.
Thus in the Rigveda we find the Asvins, the
divine physicians,invoked, who give sighttothe
blind and make the lame walk. These twin
gods have many points in common with the
Dioskouroi of Greek mythology. One very
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curious myth is that of the maiden Vispald
who, having had her leg cut off in some con-
flict, was at once furnished by the Asvins with
an iron limb.

The higher gods of the Rigveda are al-
most entirely personifications of the elements
and the other natural phenomena, such as
the fire and the wind, the sun and the dawn.
But we often find also herbs and plants en-
dowed with potent and active properties,
raised to the dignities of the gods and ad-
dressed as such. The Soma plant is an
object of particular adoration and the Vedic
worshippers are in ecstacy over the exhilarat-
ing effects of the fermented juice expressed
from it.' The Soma rasa (juice) began
even to be regarded as the amsita; this im-
mortal draught, allied to the Greek ambrosia,
i5 ‘‘ the stimulant which conferred immortality
upon the gods . . . itis medicine fora
sick man and the god Soma heals whatever is

1) Ser Egpeling’s Intro, to" Satapatha Brihmana' Pt. o1, pp.
1 ¢! 2eg. alan Roth; Ueber den Soma; ¥ Zeit. deut. morg. Ges."
XXXV, pp. 6Ba-6igz2 ; also ibid, XXXVIIL 134-139: Wao wichst
der Soma ?  And Windischmann :  Usber den Somacultus der
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sick.” It will be seen later on that in the
Soma rasa and its attributes we have the dawn
of Hindu Alchemy (Fide p. 79).

Other plants were likewise invoked as
divinities. Thus one entire hymn is [devoted
to the praise of plants (eshadhi) alone,
mainly with regard to their healing powers. *

Arier: Alband. &. Manch. AK. d. Wiss. [V. B. Abh, 2.

{1) Cine or two typical hymns may be quoted here —
gy ad: g A 3 iEgd g
WAl YWY Wl Wi w5 ¥
¥ 1 we wrAife gyEga 0 5% 0 N7t
| WHA@AT #_ﬂ'ﬁl# f wnE mm g 1A 2

Séyana's commentary to the above is—
on; e gy goae: wE: Sagar, fa gwn 0 S
g¥1 Zwr iawen A, A wiee Wi e fegd fay g8y
wizaingws  saizguatEy, W41 § SaarsAn Sy
wunp fay gy waw omfe wog wwE ) e vest saveint
dSwEedtat w8 8% w Wit exRemEmiETEfReiy
st s g fad &) w9 auauiaEtes: |

§ ww sae: Glown 9 gurs wefa wmi swiE o
waq wafefwarfa ; smiy = 4 g aw T A
gewafcfam  ww wfs W@ wawe ¥ wmwwre: safEd
& ut wdnl %1 wag ewuges i w0 TEE 0 e
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Again, in another hymn we read: “ 0
King Varuma ! a hundred and a thousand
medicinal drugs are thine.”

It is in the “ Atharva-veda " however, that
plants and vegetable products in general are
fully recognised as helpful agents in the treat-
ment of diseases, though their use is invari-
ably associated with the employment of
charms, spells, and incantations. Thus the
plant apimdrga (achyranthes aspera), which
still occupies a prominent place in the Hindu
system of medicine as a di-uretic and laxative
ete., is invoked as the “ mistress of remedies”
(IV. 17, 1.) and “‘sole ruler over all plants.”
In another hymn the Soma plant is thus
referred to :—

" The strength of this amrita (ambrosia)
do we give this man to drink. Moreover, |
prepare a remedy, that he may live a hundred
years !"”

Again, “as many (plants), as the human
physicians know to contain a remedy, so many,
endowed with every healing quality, do [ apply



v

to thee ! ' Here is a spell for the cure of
leprosy by means of a dark-coloured plant :—

Born in the night art thou, O herb,

Dark-coloured, sable, black of hue :

Rich-tinted, tinge this leprosy,

And stain away its spots of grey ! (1.23,1).

—Macdonell

There is also a distinct reference to a
remedy for promoting the growth of hair,

“Asa goddess upon the goddess earth
thou wast born, O plant ! We dig thee up, O
nitatni, that thou mayest strengthen (the
growth) of the hair.

“Strengthen the (old hair), beget the
new ! That which has come forth render more
luxurious !" VI. 136. 1-2.

Although in the Vedic age caste asa
The . Healing s NETEditary system did not
differentiated. exist, the healing arts had
evidently acquired sufficient importance to be
pursued by particular members of the patriar-
chal families. Thus with that charming sim-

1) Bloomfield : " Hymns of the Atharva.veda " pp. 4344
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plicity which is the characteristic beauty of
the Rigveda, one Rishi says pathetically of
himself :

“Behold | am a composer of hymns, my
father is a physician, my mother grinds corn
on stone. We are all engaged in different
occupations ' " (IX. 112, 3),

“ Prnces like Divodiisa, and bards and
leaders of the tribe of the Angiras, adminis-
tered medicines and gloried in effecting cures.
A skilled physician is distinctly defined as one
who lives in a place abounding with medicinal
plants, and who assiduously devotes his time
to the acquisition of knowledge *."

Thus not only in the Atharvan but even
o T in the A7k, we can trace the
record. of Indian  earliest literary record of Indian

Medicine.

The * Atharva-veda " deals chiefly with
sorcery, witch-craft and demonology. There
are deadly imprecations against evil-doers;

{r) R.C.Dutt: “Civillsation in anclent Tndia,” p. 65 (Cale. ed.)
(2) Introduction to “Astdfgabridaya" of Vagbhasa, by Anwa
Muorsvar Kunte, B. A, M. D, p. 2.

AT R —
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magical incantations for bringing about ruin,
death, dementation and stupefaction of one's
adversaries ; and charms intended to secure
the love of women through the potency of
various herbs. Some of them are of hostile
character, being meant to injure rivals. The
picture here presented has its counterpart in
the ancient Egyptians, who were noted for
their magical lore to which the Greeks were
no less attached. There is a close resem-
blance between the contents of the A. V. and
those of the Papyrus of Leyden in some es-
sential features. In the latter also there is
an intermixture of magie, astrology, alchemy
as well as recipes for love philters, '

The A. V., onaccount of its frequent calling-
in-aid of super-natural agencies forselfish and
malevolent purposes, has not generally been
accorded the canonical sanctity of the Vedic
Triad—The Rik, the Yajus and the Siman;
the very authority of the fourth Veda as a

(1) The reader may compare this portion with Berthelot's Yles
Origines de I' Alchimie,” pp. S1-85.
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scripture has been questioned in the several
law-books of the Apastamba, the Vishau, the
Yijaavalkya and the Manu schools, and the
practices it sanctions strongly condemned.

As Hindu medicine has seldom been able
to shake itself completely free from the influ-
ence of magic and alchemy as auxiliaries,
physicians, as practicers of the ' black art,”
have been given an inferior position in the
legal treatises. The Mahibhirata, reflecting
the spirit of the above law-books, regards the
physicians as impure. In spite of this * the
Atharvan retains in a measure its place by
virtue of its profound hold upon popular
beliefs, because the Atharvan performs,
especially for the king, inestimable services
in the injury and overthrow of enemies."

In the A. V., the hymns for the cure of
Rasigans or Al UiS€ases and possession by
chemy. demons of disease are known
as * bhaishajyini, ' while those which have for

(1) Bloamfield's * Hymns of the Atharva-veds ™ —Introdue.
tion, p. XLVT.

TS
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their object the securing of long life and health
are known as “dyushyini'—a term which
later on gave place to rasayana, the Sans.
krit equivalent of alchemy (see p. 80). We
shall quote two under the latter heading as
mvocations to pearl and its shell and gold res-
pectively.  ““Born in the heavens, born in the
sea, brought on from the river (Sindhu), this
shell, born of gold, is our life-prolonzing
amulet."

" The bone of the gods turned into pearl;
that, animated, dwells in waters. That do [
fasten upon thee unto life, lustre, strength,
longevity, unto a life lasting a hundred
autumns. May the (amulet) of pearl proteet
thee ! ™

“The gold which is born from fire,! the im-
mortal, they bestowed upon the mortals. He
who knows this deserves it : of old age dies
he who wears it."

“The gold, (endowed by) the sun with
beautiful colour, which the men of yore, rich
in descendants, did desire, may it gleaming

(1) Among the five kinds of gold referred to in the “Rasaratna-
amuch chaya " {p. 105), 1f,‘h.“ (born from fire) is one,




X

envelop thee in lustre! Long-lived becomes
he who wears it ! "

While gold is regarded as the elixir of life,
lead is looked upon as the dispeller of sorcery:
“To the lead Varuma gives blessing, to the
lead Agni gives help. Indra gave me the
lead ; unfailingly it dispels sorcery."

It is of interest to note the alchemical
notions which had gathered round gold and
lead * at the time of the A. V.

To the student of Hindu medicine and al-
chemy, the A. V. is thus of special interest as
the earliest repository of information on the
subject,

(1) The quotations are from Bloomfeld's A. V. pp. 62-65.
{2)  In the alchemy of the West, lead, as is well known, is ass-
clated not with beneficient but "Satumine” influence,
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CHAPTER IX

The Ayurvedic Period

We now alight upon a period when we
The Hindu system find the Hindu system of
of medicine method-  edicine methodised and ar-

ised and nﬂﬂnp.-d
on a rational basis.  ranged on a rational basis, with

a scientific terminology.

The two great works of this period are
the Charaka and the Susruta. In them we
find the study of the subject to have made
a distinct advance and to have been evolved
out of the chaotic state it was in during
the Vedic period. Of the two, the Charaka
is by far the more ancient, *

There must have been a wide gap be-
The Charaks ang tWeen the age of the A. V.
Lo and that of the Charaka—an

interval of probably a thousand years or more.

(1) Ci “The theological doctrine of the nature of disease indi-
cated its means of cure. For Hippocrated was reserved the great
glory of destroying them both, replacing them by more practical and
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In the latter the humoral pathology is fully
developed, the diagnosis and prognosis of
diseases described at length, and an elaborate
mode of classification adopted. We have
seen above that the physicians  were
assigned rather an inferior status in soci-
ety; the healing art was, in fact, never
recognised as a division of the Vedas.' Still
the claims of the indispensable science of
medicine, which can be distinctly traced to
the A. V., could not altogether be ignored,
and ultimately a compromise was arrived at,
In the Ehamka |tse!f the Science of L1fe

material ideas, and, from the votive tablets, traditions, and other
saurces, together with his own admirable observations, compiling
a body of medicine- The necessary consequence of his great
succoss was the leiu:.uhu of the pursuits of the physician from
those of the priest. Not that so great a revolution,implying the
diversion of profitable gains from the anclent channel, could have
been aecomplished without a struggle, We should reverence the
memory of Hippoerates for the complete manner in which he
effected that object.”—Draper’s * Hist, of the Intellect, Dev. in
Europe,” 1. p. 303 (ed. 1806). The services rendered by Charaka,
Susrutta and their predecessors were equally valuable,

(1) The six Limds or divisions of the Vedas are sikshd (phon:
eties), kalpa (ceremonial), vyikarasa (grammar), nirakts tarmuh-
&y}, chbandas {metre) and jyotisha (astranomy),
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(Xyurveda) is regarded as a secondary or sub-
sidiary branch (updnga) of the Atharvan and
as a direct revelation of the gods (Siitra : Ch.

XXX. 8-9).

The Susruta even goes a step further and
asserts that the self-existent (Brahmé) crea-
ted Ayurveda, as an wpdnga of the Atharvan
(sitra: 1. 3.)

We shall now concern ourselves with find-
ing the time of Charaka within
approximate limits. The task
is not a light one, andit is one of the most
abstruse questions of Indian chronology.

M. Sylvain Lévi has recently unearthed
from the Chinese Tripitaka the name of a phy-
sician named Charaka, who was attached as
spiritual guide to the Indo-Seythian King
Kanishka, who reigned in the second century
A. D. The French Orientalist would have
this Charaka as the author of the famous
Hindu medical work, specially as it would
offer an easy explanation of the supposed
‘Greek influence discernible in it,

Theageof Charaka.
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‘Les €léments traditionnels mis en @uvre par
les conteurs peuvent se résumer ainsi: le roi
devaputra Kanishka, de la race des Kushawas,
régne sur les Yuetchi, sept cents ans apris le
Nirviiwa ; 1l est assisté de ministers €minents,
nommés Devadharma ¢t Mathara. Le bodhisattva
Asvaghosha est son conseiller spirituel ; U'illustre
médecin Charaka est attaché & sa personne.”

L. & * *

“La mention de Charaka est la premiére indi-
cation positive obtenue surlla date du savant
praticien qui dispute 4 Susruta la gloire d'avoir
fondé la science médicale dans ['Inde. Les
influences grecques qu'on avait cru reconnaftre
dans les doctrines de Charaka s'expliquent aisé-
ment, s'il est vrai que ce grand médecin vivait
au temps et 4 la cour des Indo-Scythes, alors
que ['hellénisme semblait pénétrer en vaingueur
dans la vieille civilisation brahmanigue.”
——*Journ. Asiatique” (18g6), T, VII1. pp. 447-51

We confess we are by no means convinced
of M. Lévi's theory. If we are to go by
name alone, we can claim a still higher anti-
quity for our author. The appellation of
Charaka occurs in Vedic literature as a patro-
nymic ; in short, Pixini felt it necessary to
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compose a special sitra for deriving the
** Charakds " i.e. the followers of Charaka.®
Then again, Patanjali, who is now generally
admitted to have lived in the second century
B. C., 1s known to have written a commentary
on the medical work of Charaka, thus further
proving the antiquity of our author;® and
both Chakrapdni and Bhoja agree in alluding
to him as the redactor of Charaka. ' Indeed,
in such matters we would do well to set
store by native traditions. It would be be-
side our purpose, however, to enter into any
lengthy discussion on the grounds on which
we are inclined to place Charaka in the
pre-Buddhistic era, but we shall summarise

below the salient points.

(1) wEwTwiEw, | 4. 3 197
() Wit mw wwin vewwe wredm  frwae,

auifganrgfy maerad w6 tin wod gyefe; o Quoted
in the “Laghu Mafjushé” of Nigesa Bhatta.
(3) qTTE- RS- A |
wew wag et ¥R A
Vide salutation in the commentary named  wigmedtfow
o the Charaka by Chakrapési.
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In the handling of the subject-matter the

Evidence based Charaka is not so systematic
:'i."f‘.‘..i";:é'.'m"ﬂ‘::i“' as the Susruta, but indulges
in random, hap-hazard and irrelevant discour-
ses, which make the reader often lose the
thread of the main narrative. The author,
whenever he has an opportunity, boldly
and with evident relish, launches into meta-
physical disquisitions, which, he believes,
make up for lack of experiments and obser-
vations. ' In this respect the Susruta is far
more scientific than the Charaka. The
Nyilya and the Vaiseshika systems of phi-
losophy, which have been interwoven into
the body of the text, again remind us of a
stage when they were more or less in a state
of flux, but had not crystallised into the
well-defined form and shape of the siitras

in which they have come down to us—this alse
: J Ty

i) T!iil has gitunl.m.:nlltc scupe Lo A recent commentator, the
late Kavirhja Gangidhara Kaviratna, who in his STeOsesns,
surpasses Charaka himself in philosophical disvertations. 2
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goes towards proving the high antiquity of
the Charaka. *

Again, only Vedic gods and mantras
Absence of Fanra.  8Ure in the Charaka, not a
wic mythology trace of Paurasic mythology
being discernible in it.* Charaka follows
closely the Vedic authority * in counting the
number of bones in the human body; the

(1) The Nydva of Gotama enumerates 16 paddrthas (eate-
gories), while Charaka under his {medical) disputation, .r“m"
mentions 44 categories (Vide Vimdna, Ch, VIIL 22, alse A, C.
Kaviratna's Eng. trans. pp. $64-65). Bodas in his learned Intro-
duction to the Tarkasampraha of Annambhatta (pp. 12-14) places
the aphorisms of Gotama and Kanada in the period between goo
B.C.tos00 A, D.

(2}  The names of Krishra and Visadeva occur in a salutation
in the supplement added by Dridhavala. Chikitsita, Ch. 0. 92-93.
ed, Gafigddhara). Bui Krisna.worship was in vogue at the time
of Pnini ; 4. 3. 08 See also Lassen's Alterthumskunde 1. p. 6485,
Bithler also points out that * the earlier history of the purdsas,
which as yet is a mystery, will only be cleared up when a
real history of the arthodox Hindu sects, especially of the Sivites
and Vishnuoites, has been written. It will, then, probably become
apparent that the arigin of these sects reaches back far beyond
the rise of Buddbism and [ainism."—[ntro. to “Apastamba,” &c.
p XXIX..

{3) Namely 30 ; Sirfra, Ch. VI, 5. According to the Insti.
tutes of Vishuu “it (the human frame) is kept together by three

¥
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limit of childhood he takes to be thirty
years-—quite in keeping with the conception of
the heroic age. -

It should, however, be borne in mind
that the Charaka, as we now possess it, can
by no means lay claim to be the first comipre-
hensive and systematic treatise on Hindu
medicine, it represents rather a more or less
final development of the subject, just as the
elaborate grammar of Pinini is based upon
some {wenty previous works of his predeces-
sors, notably of Yiska, Sdkalya, Sikatdyana,
Girgya and others,

Tte above has its parallel in the history
of Greek medicine anterior to the time of

Hippocrates. As Draper observes :

“Df the works attributed to Hippocrates, many
are doubtless the production of
his family, his descendants; or his
pupils. The inducements to literary forgery in the
times of the Ptolemies, who paid very high prices

Writings of Hip-

hundred and sixty bones " (XCVIL 55). This has been adduced
by Jolly as a * reason in favour of the high antiquity of its laws."
Vide Intro, to Vishes, pp. XVIILXX, Sex alsa Jolly's “Medi-

cine” (Grandriss), po42.

|



Xix

tor books of reputation, have been the cause of
much difficulty among critics in determining such
questions of authorship. The works indisputably
written by Hippocrates display an extent of know-
ledge answering to the authority of his name; his
vivid descriptions have never been excelled, if indeed
they have ever been equalled. The Hippocratic
face of the dying is still retained in our medical
treatises' in the original terms, without any im-
provement. "

Still more appropriate are the remarks of
Littré on the works which now bear the name of -
“the father of medicine.”

“Lorsqu'on recherche 'histoire de la médecine et
les commencements de [a science, le premigr corps
de doctrine que ['on rencontre, est la collection
d'écrits cannue sous le nom d'euvres d'Hippocrate.
La science remonte directement A cette arigine et
s'y arréte.  Ce n'est pas qu'elle n'elit éé cultivée
antéricurement, et qu'elle n'elit donné liew 3 des
productions méme nombreuses; mais tout ce qui
avait €t# fait avant le médecin de Cosa ptri. I
ne nous en reste que des fragments €pars ¢t sans
coordinition ; seuls, les ouvrages hippocritiques
ont échappé A la destruction ; et, par une cixcon-
stance assez singulitre, il existe une grande lacune
aprés eux, comme il en existait une avant eux: Jes
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travaux des médecins, d'Hippocrate i [I'établis-
sement de I'école d'Alexandrie, ceux de cette école
méme ont péri complétement, A part des citations
et des passages conservés dans des écrivains pos-
térieurs ; de telle sorte que les écrits hippocratiques
demeurent isolés au miheu des débris de antique
littérature médicale.

Of internal evidence the first notable,
and internal evidence. feature 1s the style.

The simple, unvarnished prose of the
Charaka reminds one of the Brihmawras of
the Vedas. Thanks to the researches of
Biihler and Fleet, we have now some idea
of the prose Kibya style as it existed
the second century A. D. The literary prose
nscriptions discovered at Girnir and  Niisik,
although less ornate and artificial than the
romances of Subandhu and Vixa (seventh
century A, D)., abound in long-winded
metaphors and alliterations and thus stand in
bold constrast with the simple prose of the
Charaka.

Between the period of the A. V. and that
of the Charaka there must have been com-
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posed several medical treatises, each reflect-
ing the spirit and progress of its age'. At the
time of the Charaka itself there existed at
least six standard works by Agnivesa, Bhela,
Jitukarna, Panisara, Hirita, and Kshdrapin,
respectively.  Charaka simply based his work
on that of Agnivesa®, which he completely recast
and remodelled. Later on, Dridhavala added
the last forty-one chapters. The other five
works seem to have perished'. Vigbhata,

(1) Weare at present engaged in examining the Brihmanas,
the Upanishadas and Buddhistic literature with a view to glean in-
formation on these points and hope to announce the results in the
second volume.

{(2) Charaka himsell naively assigns his reasons for giving
preference 1p the treatise of Agnives in the words —"of the
siz (anthors) Agnives was the most “sharp of intellect” (sitra

Ch.12)
{7) famvafm #iiw sfwoefaiets
FanT §%A AW grigw gAd | Siddhi Ch XIL 28
Also Chikitsita, Ch, XXX, 112; ed. D. N, Sen and U. N. Sen.
) Cf “We know how often in [ndia the appeamance of a
canvenient abstract has Jod to the neglect and subsequent loms of
all earfier works on the subject."—[ntro. to Stein's Rijatarfigini,
p.25. In Burnell's Tanjore catalogue Pr. 1. pp. 6365 a full ana-
lysis is given of Bhelasamhita, from which & would appear that
this work is still extant, thoughm a mutilated form.  Dr. Burnell

-
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the epitomiser of the Charaka and the Susruta,
mentions the works of Hidrita and Bhela,
which were probably extant in his days.

On reading the Charaka, one often feels as |
if it embodies the deliberations of an interna-
tional Congress of medical experts, held in
the Himilayan regions to which even distant
Balkh (Bactriana) sent a repersentative in the
person of Kimkhiyana (see p. 25). The
work professes to be more or less of the nature
of a record of the Proceedings of such a
Congress.'

Bodas in discussing the philosophical
disquisitions of the Brithmanas observes

“It was a special function of the Brahmé priest
to give decisions on any disputed points’ that may

remacks ; “the most superficial comparison shows how much
Vigbhata was indebted to this ancient work. "

An “Hirita Samhitd has recently been published ; bue Trs an-
theaticity is questionable,

(t) Ci 'La lecture de cet ouvrage nous inltie aux comples |
rendus de véritables congrés philisophiques e médicans. dang
lesguels des maltres accourus des points les plus Aloignés de Inde
el méme de U'etranger, prennent suciessivement la parole. " —Quel-
qoin Donnfes Nouvelles a propos des Teaités médicanx Suml:l
antérienrs an Xllle sitcle, par P, Cordier, p. 3.
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arise in the course of a sacrifice, and this he could
not have dane unless he was a master of ratiocina-
tion. Such decisions, which may be likened to
the chairman’s rulings in a modern assembly, are
scattered through the ancient Brihmanas, and zre
collected together as so many Nyivas in the Parva
Mimamsa aphorisms of Jaimini." *

We would invite the reader to go through
the “Discourse on the Tastes” (pp. 25-28)
and he will naturally agree that the above
remarks apply with equal force to our author.
In short, judging both from the manner and
the matter of the work,we have little hesitation
in placing it in the pre-Buddhistic era. We
shall revert to the subject under Susruta,

As regards the Susruta we are on more
solid grounds. [ts termino-
logy and fechinigué, in genenal,
do not differ much from those of the Charaka.
In style the Susruta is rather dry, pithy, laco-
nic, and matter-of-fact, as the Charaka is
discursive and diffuse, and its composition al-
together would point to a much later date.

(t) Intro. to Annambhatia’s Tarkasamgraha, p. 24,

The age of Sumuta.
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This is easily accounted for. The Susruta,
such as has been preserved to us, is generally I
held to b= a comparatively modern recension
by the celebrated Buddhist Chemist, Nigirju-
na,' who is said to have added the Uttaratan-
tra or the Supplement.” Here for the first
time in the history of Hindu Medicine and
Chemistry, we come accross a personage
who is historical rather than mythical (see
below). That the redactor thoroughly recast

~and remodelled the Susruta is evident from
the fact that there are numerous passages in.
it which agree almost werbafim with the
Charaka, and which appears to have been
amply laid under contribution.

(1) "% uv 901 fadwas ads afadaiad sl
ufafsmnidiy ll’l’f‘:ﬂ un "Fide Dalvama’'s commentary.

(2) CF “It is said:by Dalvandchirya, the commentator of
Susruta, that at the time of war between the Banddhas and Hindus,
the Susrutatantra was re-edited and rendered more comprehensive
by the renowned chemist Siddhandgdrjuna with a supplement call-
ed "attaratantra.”  Since that period it has been known by the
name of Swrata Samhita” Intreduction to “ Valdyalkasabds.
gindhe * p. 6. by Kavirdja Umesachandra Gupta Kaviratna,
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The Susruta is par exceilence a treatise
on surgery ' as the Charaka is on medicine
proper. Ancient India must have acquired
considerable skill in the handling of the
lancet : for in the Charaka we find a distine-
tion drawn between the * Kiyachikitsakas,”
4. ¢. the physicians properly so called, and
the “ Dhanvantvarisampradiyas " 7. e. fol-
lowers of Dhanvantvari or the Chirurgeons—
a distinction which we have already noticed in
the beginning of the Vedic Age.

The age of Susruta has been the subject
of animated controversy for a long time past.
The Hindus regard this branch of Ayurveda
as a direct revelation from the Asvins or the
Divine Surgeons (see p. i, Intro.). The
origin of this myth can be traced to the
Rigveda as already seen. In the Mahi-
bhdrata, Susruta is spoken of as the son of
the sage Visviimitra and in the ** Viirttikas " of
Kitydyana (about 4th century B. C.) we

(1) Fora description of the surgical intstruments cogether
with their drawings, sce Wise: " Commentary on the Hindu

System of Medicine, (1845) pp. 168170,
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also find mention of the same name. It is
not, however, easy to establish any connece-
tion between these names and our present
author. That there was a Vriddha (old)
Susruta, exisiting as early as the hith cen-
tury A. D., has now been established almost
beyond doubt. Dr. Hoernle, to whose pros
found scholarship and indefatigable labours
the world is indebted for the excellent edition
of the Bower Ms., has deduced from
palzographic evidence that it must have
been copied within the period from about
400 A. D. to 500 A. D.'—a conclusion at
which  Prof. Bihler has independently
arrived.” The work professes to be by
Susruta, to whom it was declared by the Muni
Kisinija. The origin of the Ayurveda as
given in the Bower Ms., is on much the same
lines as in the Charaka and the mention in it,
among others, of such names as Hinta,
Bhela, Parisara, and the Asvins as founders

of the science of medicine, would go to prove

(1) Onthe date of the Bower Ms, See “Journ. As. Soc'’

LX, Pt 1. p. 79
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that even so early as the 5th century A. D.,
the old Susruta had come to be regarded as
of mythical origin, and that therefore it must
have been composed many centuries anterior
to that time. Several important recipes as
given in the Bower Ms., e. g. those of the
“chyavanaprisa,” * silijatuprayoga” (the doe-
trine of bitumen p.s3) ete., occur in practically
identical recensions in the Charaka,  This
is easily accounted for, The Charaka, the
Susruta, and the Bower Ms., and even the
Ash#ingahridaya of Vigbhafa have more or
less a common basis or substratum. In
order to understand this point more clearly
it is only necessary to refer for a moment to
the legal literature of the Hindus. The
« Midnava Dharmasistra’ or the Institutes
of Manu, which still exercises a potent m-
fluence in the regulation of the social life of
the Hindus, is by no means the ancient work
that it pretends to be. . Modern research has
shown that it is only a_recension, or rather a
recension of a recension, of “ Dharmastitras ”
connected with the Vedic Schools, incorpora
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ting at the same time the laws and usages !
of the age at which it was remodelled.’

It would equally bea great mistake to
suppose that the knowledge—chemical and
therapeutical—which our Susruta embodies
is only representative of the time of its final
redaction. As a matter of fact it is a re-
pository of the informations on the subject
accumulated from the Vedic age to the date
of its final recasting,

The remarks of M. Berthelot regarding
a Greek technical treatise, which, from
palzographic evidence, seems to have been
written about the 11th century A. D, apply
with still greater force to the Susruta, '

" En effet la date de rédaction originelle n’est
certainement pas le méme pour les divers articles
que le traité renferme : les uns étant plus anciens
et remontant parfois jusqu'a l'antiquité gréco Egy-
ptienne ; tandis que les autres reproduisent des
recettes  post€ricures et des additions peut-&tre
contemporaines du dernier copiste. En tous cas,
ce traité continue la vieille tradition de 'orfevrerie

(1) Vide Bihler's Introduction to * the Laws of Manu ~ 1 pp-
XV et seq. “ Sacred Books of the East,” Vol, XXV.
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alchimique, qui remonte aux anciens Egyptiens.”"—
“Coll. des anciens alch. Grees.," t. iii,, trad. p. 307-

The period when the Susrura received its
final cast must always remain an open ques-
tion. Vigbhata in his Ashtingahridaya makes
copious extracts both from the Charaka and
the Susruta. - The latter must therefore have
existed in their present form prior to the gth
century A. D. Midhavakara in his Nidina
quotes bodily from the Uttaratantra, and as the
Nidéna was one of the medical works which
were translated for the Caliphs of Bagdad (see
below), it can safely be placed in the 8th
century at the latest. In is thus evident
that the present redaction of the Susruta
must have existed anterior to that date, and
that it had become at that age stereotyped
as it were. The Vigbhafa and the Nidina
are simply summaries of the Charaka and
Susruta, ' and were written at a time when

(1) This statement we make in 8 qualified sense, and we
fully agree with Roth when he observes ™ Udoy Chand Dutt in
seiner Mat. Med, beseichnet das Werk als eine methodische
geordnete Compilation sus Charaka uad Swruta.  Ich glaabe er
thut ihm damit Unrecht | Viighhata' der sich brigens mehr an
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the latter had become very old, and were
therefore studied by few experts, and their
abstracts were likely to be prized by the
general practitioners.

Viigbhafa concludes his masterly treatise
with the following observation, which is
highly significant .—

“1If a work is to pass current as authorita-
Vigbhata's tive simply because it is the

epologia- production of a sage of old,
why are the treatises of Charaka and Susruta
alone studied and not those of Bhela and
others* ? [t thus follows that whatever is
reasonable [methodical and scientific] is to
be preferred.”” i :

Read between the lines the above is to be
taken as an apology on the part of our
author for appearing in the field ; it further
establishes clearly that even during his life-

Susruta halt, ist nicht »0 unselbstandig”” * Zeit. deut. morg. Ges"”
40. p; 184 i
(1) eg Jétukarsa, Parisars, Kshdrapini, ete. soe p. xxi,
() =mfagdtd Aiaswm srwgya) | ]
Ry 8 = gagw awgard gwieag
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time the Charaka and the Susruta were re-
garded as hoary with the prescription of age,
and their memories had passed into the re-
gion of tradition.’

The earliest commentary of the Susruta
b TR LA that has been partially preser-
tors of Swerifa. ved to us is known as the
Bliinumati by Chakrapini Datta, the cele-
brated author of the medical work which
goes by his name (about 1060 A. D). The
other well-known commentary, the Nibandha
Samgiaha, is by Dalvana, who lived in the
“vign of Sahanapdla Deva whose kingdom was
situated somewhere near Muttra.  Dalvana
acknowledges his obligations to the previous
commentators, namely Jejjasd, Gayadisa,
Bhiiskara, and Mddhava whose dates it is not
easy to ascertain.

Since a remote period the text of the
i ey o the Susruta has been jeainu:sl_',r
text. preserved and no tampenng
with it tolerated. Thus Dalvana refuses to

(1) On the age of Vigbhata see below under its proper heading.
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recognise the authenticity of a passage,
because an ancient commentator, Jejjafa, has
not noticed it.!

We have been at some pains in arriving
Haax od the age at an approximate age of the
of Suants composition of the Susruta,
because attempts have been made now and -
then by a certain school of European schol-
ars to prove that the medical works of the
Hindus are of comparatively recent date.
Haas has propounded the bold and astound-
ing theory that the systematic development
of Hindu medicine took place between the
tenth and sixteenth centuries A. D* We

(1) waifsd dfte:, Smziwidle Nwag o nwiw gINag |
Chikiteite. VII. 3.

Many such instances may be cited.  For the purity of the text.
we are much indebted to these commentators.

(2) Kehren wir nunmehr wieder zur historischen Frage
zuriiek, so konnen wir jetat einen Anfangs—und einen Endpunkt
aufstellen, swischen welche wir mit einiger Sicherheit das Entste-
hen der systematischen Wissensclmfft der Medizin bei den Indiern
mkgm miissen, nimlich den Zietraum von der Mitte des 10,
his Zur Mitte des 15 Jahrhunderts—*Usber die Urspriinge der.
Indischen Medizin, mit besonderem Besug aul Susruta” " Eeit.
dout. morg, Gea'! XXX, p. 64
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shall see later on that this is precisely the
period which marks the decadence of the
Hindu intellect in the field of medicine and
mathematics." We should not have thought
it necessary to discuss seriously the various
arguments which Haas adduces in support of
his views, some of which Dr. Hoernle curtly
disposes of as “an elaborate joke,” were it
not for the fact that this German critic re-
presents a school which cannot or will not
see anything in India, which can claim origi-
nality or antiquity. In his blind zeal to sup-
port this theory, Haas has been led into the
most egregious blunders. He comes to the
strange conclusion that the works of
Viigbhaza, Middhava and Sirfigadhara and
others supply the germs, out of which the
Charaka and Susruta have been elaborated,
forgetting or ignoring that the former repeat-
edly and gratefully acknowledge their in-
debtedness to the latter.

(1) Vide “Decline of Scientific Spirit” pp. 190.195.
3
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Haas is anxious to prove that the Hindus
and the origin of borrowed their notions of
Indian medicine. ~ hymoral pathology from the
Greeks, and that the origines of Indian
Medicine are to be looked for in the writings
of Galen and Hippocrates ; indeed he goes
so far as to suggest that the very name of
Susruta is derived from the Arabic word
Sukrat (=Sokrates), which is often con-
fourded with Bukrat, the Arabic corruption
of the Greek Hippocrates.'” There is cer-
tairly a strange similarity between the chap-
ter on “Initiation” in the Charaka and the
“Eides" of /sculapius as pointed out by
Roth,* and there is also much in common be-
tween the doctrine of humoral pathelogy of

(1) No less preposterous i the etymology of Kisi (Benaresh
which Haas derives from Kos, the native place of Hippocrates.

{2} “Indische Medicin: Charaka,” Z. D, M. G.; Vol. 26.p.
441, Roth, whose knowledge of the Vedic and, to a certain
extent, of the Ayurvedic, fiterature was encyclopedic, simply paints
out the analogy and stops short there. M. Ligtard, who evidently
burrows his information from Roth’s article, jumps at once to the.
conclusion that the Hindus owe their inspiration to the Greeks !—
Bull. de 'AcAd. de Méd. Paris, May s, t896 and May 11, 1897,
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the ‘Greeks and the Hindus respectively—
suggesting that borrowing ‘may have taken
place on one side or the other. But the
Hindus would seem to have priority of time
in their favour.

The doctrine of humoral pathology or at
The docsine of any rate the first beginnings
humoral pathology.  of it can be traced so far
back as the time of the Rigveda.’

In the Atharva-veda, which may be lnoked
upon as the parent of the Ayurveda, we
naturally come across ample evidences of
an ingrained belief in the causation of
discases by the disturbance of the humors.
Thus we have such terms as Vitikrita,"
: o a disease brought on by the derangemertof
the humor * Viita "' (wind or air), * Vitagrul-

min,” &c."

() * * *fauig wei wwn gaeity L S rd
Siyana's commentary to the above:-— 3

& maw swwm Newmaw gww gl g s
fandwnvufend md gu ved G9ans |

(2) This has been lately pointed out by Jolly ("Medicine™ p 41) :

The discrssion on the term quoted above jano very importani that
we think it desirable to quoted it at length —
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Early Buddhist literature also furnishes
pro-Budhistic us with abundant proofs of
Inofigin.  this  nature. On  going
through the chapter on “ Medicaments " in
the Mahidvagga, we are often reminded of
the contents of the Susruta.’ From Pénini

"The history of the interpretation of this hymn is of nneammon
interest, because it illustrates forcibly the particular closeness of
relation between the hymns of the Atharvan and the practices
reported in connection with them. Professor Weber, Indische
Studien, IV, p. 405, translated the hymn under the caption
‘Ciegen hitziges fieber,' and guided especially by the more im-
mediate meaning of gardyugih, ‘the product of the placenta,
after-birth," he thought that the hymn referred to puerperal fever,
or the fever of a child Ludwig, Der Rigveda, 111, p. 343, wur- 3
mised that the hymn was directed aginst inflammation, and
Zimmer, Altindisches Leben, p. 290, refers to it in connectios
with the word vAta in the first stanza, which he would translste
by *wound ;" he also identifies vita with *wound ' etymalogically..
The compound vitabhrigds in the first stangs, as be understands,
means ‘suffering from wound-fever! But Zimmer's theary that
the word vita ever means * wound * has not sustained fself : vita
is ‘wind in the body " vitikritandsanl (VI44,5%) is ‘destroyer of the
disease which comes from wind (of the body) ' of. bita byidhi
switavyidhi), * diseases produced by wind (in the body),’ in Wise's
Hindu System of Medicine, p. 250, and see Contributions, Fourth

Series, Amer, Jourmn. Phil. X11, p. 427." Hivomfeld's A, V. p- 246,

(1) One or two instances may be guated here =—* Now at that
time a certaln Bhikkhu hod a superfiuity of humors in his body *
—Vinaya Texts; pt. 11, p, Go, ]
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also we can glean technical terms as used in
the Ayurveda, suggesting that a system of
medicine existed in his life-time.'

We have thus what amounts to positive
Positive historicat  N1Storical evidence that during
eklengs: the life-time of Buddha and
even much earlier the doctrine of humoral
pathology and the Ayurvedic method of

“And the blessed one said to the venerable Ananda: ‘A dis-
turbance, Ananda, has befallen the humors of the Thathigata’s
body"' —ibid, p. 1g1.

The varous kinds of salts used in medicine as also the eye
pintments, to wit, black collyrium [stiblum], rasa olntment [raskfl-
jana], sotn ointment [srotafijana] &c dhd. p. 00, are exactly
the same as prescribed in the Susruta and other works on Hindu
Medicine. (See alvo under afifanas, p. g3 of this book).

Note specially the reference to rafthibemma which is a Pili
corruption of the Sanakrt sesfibernes ;

“Now at that time the Chhabbaggiva Bhikkhus, since 8 sur-
gical operation had been forbidden by the Blessod One. uwsed a
clyster."

No body has yet been bold enough to suggest that in the
Mahdvagga Greek influence can be traced,

{1} The very terms Ayurveda and Ayurvedikair. experiin
 the Ayurveda occur in Pininl.  We give below a list of some
of the technical terms.

faum=gngHT= T wam iz o155 slommmes .

W) w1 ; Wi Wil w e tes ;Wi RWH 0 vy
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treatment were in vogue.'

In the Virttikas of - Kityiyana also (4th
to 3rd century B. C.) the three humours of
vita (air), pitta (bile) and sleshman (phlegm)
are ranked together.

Regarding the age of the Vinaya Text,
Rhys Davids and Oldenburg say : !

“The Vibhanga and the Twenty Khandhakas

were at that time (circa 350 B. C.) already held in
such high repute that no one ventured to alter

———

iz famarag dismnveig g e S frwmfe s
wima: g 30 e f@aifzae 1 yes Tlarmgaed y rrt’_'i
s winE s e i v v e ea ; fanel

LCRLL LSRR ELEE LU LR R T

(11 The Jivaka Komérabhachcha, who treats Buddha, derive
his sername from ' kaumirabheitya,” o technical term for one o
the eight divisions {astingas) of Ayurveda, meaning treatment of
infante.  Vide the Mahdvagga, pt. 19, p. 174

In Asvaghosha's * Life of Buddha® we also read : “Atr, | the
Rishi, not understanding the sectional treatise on m dict
afterwarids begat Atreya, who was able th control disenses,”— !
trans. p. 11 This mrcjuﬂ’umm:)m have been the same
sagé who tanght Agnivesa. . ol

! @y Weber's “Hist.’ Sankst Lit!' p. 266, Eng! trans, #d, 18925
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them ; a sanctity of this kind is not acquired with-
out the lapse of a. considerable time : and we think
it is not going too far to say, Firstly, that these
books must have been in existence, as we now
have them, within thirty years, earlier or later, of,
at least, 360 or 370 B. C." (Intro. p. xxiii).
[t is therefore evident that almost before
e b ok the hinh_uf Hippocrates, the
gﬂ_ﬂr settled for  Hindus had elaborated a
system of medicine based
upon the humoral pathology. And yet Hass
would have it that the Greeks, in the field
of medicine as in several others, were the:
“ pioneers and the first teachers of the
world."
M Liétard very justly observes that if it
could be proved that the doctrine of humoral

(/) “Wenn aber elnmal der Boden von der Varstellung
geraumt ist, dass die Araber den Swruta ond Charaka schos m g.
Jahrh. gekannt haben missen, und wenn auf der andern Seite sich
herausstelite, dass die Theorien der indischen Antorititen in
fhren Grondefigen mit donen des Galen dbereinstimmien, so stinde
nichts der Annohme im Wege, duss anch atlf diesem Felde, wiv
auf so vielen andern die Griechen wieder don bahnbréchendn Valk
wnd die ersten Lehrmeister der ' Wilt gewesen” sind " —2Z. 1), M. G.

Val, go. p. 670
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pathology was broached in India anterior to
the time of Hippocrates, not only would the
originality of the Hindus be established, but
that of the Greeks would be compromised :
thereby.! The question may therefore be
now taken as settled for good.

The capacity of a nation must be judged

Conclodin by what it has independently

ot achieved in the several fields

of knowledge and branches of literature—

Mathematics, including  Anthmetic and

- Algebra, Geometry, and Astronomy ; Phone-

tics, Philology, Grammar, Law, Philosophy,
and Theology.

Cantor, the historian of mathematics, was
so much struck with the resemblance between
Greek geometry and the Sulva sitras that
he, as is natural to the European, concluded
that the latter were influenced by the Alex-

(1) “11 est évident que si I'on arrivait un joar & pouveir reporter
jusquay delh de I'épogue d'Hippocrate, la  formation de K
doctrine médicale indienne son originalité serait incontestable, mals,

» du méme coup, celle de la médecine grecque serait fort compro-

mise, puisgque, comme je le rappelleral dans un instant, les theories
sont & peu prés jdentiques de part et d'autre.”
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andrian school of Hero (215 B. C.). The
Sulva sitras, however, date from about the
8th century B. C., and Dr. Thibaut has
shown that the geometrical theorem of the
47th proposition, Bk. ., which tradition
ascribes to Pythagoras, was solved by the
Hindus at least two centuries earlier,' thus
confirming the conclusion of v, Schroeder
that the Greek philosopher owed his inspir-
ation to India.* Nor must we forget that the
most scientific grammar that the world has
ever produced, with its alphabet based on
thoroughly phonetic principles, was com-
posed in India about the jth or 8th century
B C.! As Professor Macdonell remarks :

L we l:.umpeans .+ 2500

years later, and in a smennﬁc agL still
employ an alphabet which is not enly in-
adequate to represent all the sounds of our

.fr) Journ. As. Soc. Beng 1875 p. 227
{2) Inhis learned work: *'Pythagaras und die Inder.” pp. 44-50.
(3} Ser Goldsticker : *Piwinl s his plate in Sanskrit Litera-

fare”
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language, but even preserves the random
order in which vowels and consonants are
jumbled up as they were in the Greek adap-
tation of the primitive Semitic arrangement
of 3000 years ago.”

It is curious to reflect that the upholders
of the * Greek Culture” are often found
ready, though unconsciously, to twist and
torture facts and conclusions to serve their
own purpose, and reserve to themselves the
benefit of doubt as regards date ; but when-
ever the priority of the Hindus is unques-
tionable, an appeal is made to the theory of
common origin and independent parallelism
of growth,' These scholars seem to smart
under a sense of injury if they have to con-

(1) Cf. " une alfirmation nouvelle de 'inite de esprit humair.
Chaque fais que 'homme au méme degree de culiure se retrouve
duns le mémes circonstances, (] tend & penser, & crofre, A sentif,
X agir de la méme fagon."—Goblet d! Alviella on *Classical |
Influence in Literary and Scientific Culture in India " ; * Bull. de
I' Academic Royale de Belgique,” 3rd Series, T. 34, pp 484 €8
seq.
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fess that tumpe owes an intellectual debt to
India, hence many a futile attempt to explain
away positive historical facts.' It may not
be superfluous to add here that Albénini, be-
fore he took to the study of Sanskrit, enter-

{13 In the mind of the avernge Enropean this beliel has taken
too firm a hold to be ensily eradicated. As Dr. Johnson ob
serves - “Modern writers are the moons of literature ; they shine
with reflected light, with light borrowed from the ancients.
Groece appears to me to be the fountain of knowledge.”

Thanks, however, ta the recent researches of orientallsts, this
notion  is fast disappearing.  The late Prof. Max Miller, who
always held the balance evenly in deciding between the rival
claimys of the East and the West, in his last work, thus gives
expression to the European sentiment 1 “ln some respects, and
particularly in respect to the grentest fhingw........ , India has as
much to teach us as Greece and Rome, nay, | should say more.
We must not forget, of course, that we are the ditect intellectual
heirs of the Greeks, and that our philisophical cwresicr i takien
from the capital left to us by them, Our palates are sccustomed
to the food which they have supphied to us from our ‘very child-
hood, and hence whatever comes to us now from the thought-
mines of [ndia is generally put aside ay merely curiods oe strange,
whether in language, mythology, religion, or philssophy.—"Aald
Lang Syne™ : socond series, p. 161, Elsewhere he says

“ Another excellent result which may, and 1 hope will, follow
fram our increased acquaintance with the actual thoughts and

fiterature, as well a8 with the pumlliﬂﬂﬁmllf peoples, is
a loosening of that prejudice which  undoubtedly ohtains, even
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tained notions similar to those of Haas,

d'Alviella and others, but after his intimate
acquaintance with the literature of the Hindus
he had to change or modify his views. We

among schalarly circles, in the West, " Tt would be Prlhl‘lpl- I
much to complain  that elassical m."hulxrl for instance, should
have a decided repugnance to admit any actual influence onl
Greek thought or institntions as having been cxercised by the
thinkers of the East, however nngrudgingly that privilege B
eonceded to Egypt.  Personally I think that they are quite in
the flight in maintaining that such an influence is, except in a few
Instances, at present entirely unproven. Bul sorely there are
many points of analogy which are most instructive, and sieggestive
at least of more than an analogical connection : points that may
throw light upon the natural course of the evolution of human
canceptions and, in dolng so, help to throw light on dark corpers
of the history of that culture out of which our own has arisen.
It is a rommon saying that it ix impossible to koow any one
language well without at the same time knowing another, u\H’
venture to think that a similar remark holds good of the histary of
veligion or of ethics, or of institutions, or of philosophy.” -

“ 1 know of men who could not construe a line of Sandkrit, &
who speak and write of your ancient literature, religion, and
philasophy as if they knew a great deal more. than any of you
best Srotriyas. How often you must have smiled on reading such.
bhoaks! The idea that anything coold come from the East
equal to European thought, or even superior, never enters the
mind of these writers, and hence their utter inability to under
stand and appreciate what is really valuable in Oriental lite y
There is no problem of philesophy and religion that has noet
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are here reminded of the essay written by
Dugald Stewart “in which he endeavoured to
prove that not only Sanskrit literature but
also Sanskrit language was a forgery made
by the crafty Brahmans on the model of
Greek after Alexander's conquest” (Macdo-

nell).

been 4 subject of deep and anxions thought amang: your ancient
and modern thinkers. We in the West Tave donn some gond
work too, and [ donot write to depreciaie the achievements of
the Hellenic and Teutonic mind, But | know that on some of
the highest problems of humian thought the Fast has shed more
light than the West, and by and by, depend on It, the West will
have to acknowledge it. There is a very able article in the last
numher of the Edinburgh Review (Jan. 1881), on Dr. Caird's
* Philasophy of Religion. Dr. Caird is a representative man in
England, and mare familinr than most Englishmen with the l-ulu
wark of modern German philosophers, And what ls the las
resnlt at which Dr. Caind arrives. and of which even the Edinburgh
Rezirw approves & Almost literally the same as the doctrine of
the Upanishads! Dr, Caird writes: ‘' ltis just in this fennne.
ation of self that | truly gain. myself: for whilst in one sense we
give up sell to live the oniversal and abmolute life of reason, yet
that 1o which we thus surrender ourselves is in peality oar truer
self.*  And again: * The knowledge and love of God is the giving
up of all thoughts and feelings that belong to me as a mere indivi-
dnnl self, and the identification of my ‘thougghts and being with
thas which is above me, yei in ma—the univessal ar absolute self,
which is not mine or vours, butin-which all intelligent beings
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Those who attempt to prove  that India
owes her civilisation—or at any rate such
advance and progress in the arts and sciene.
es which make civilisation worth the name—
to Hellenic influence seem to be only one
degree removed from a Dugald Stewart.

After all, we are afraid, too much has been
< 1 o made of the resemblance bet-
::lTrﬁﬁnl than wtfen the Greek and Ehe

Hindu theory and practice
of medicine. The analogy is more superfi-
cial than real, and does not seem to bear a

alile find the realisation and perfection of thelr nature * (p. 257)
[ need not tell you or any one who knows the Upanishads how!
powerfully the same doctrine, the doctrine of the Armd and
Paramitmd, was put farth by your old Rishis, s
“ Many years ago | ventured to show that the five-membered
syllogism of the Indian Nyys philosophy is the best form thaf
can be given to the syllogism of inductive logic. But Enropean
logicians eannot get over the idea that there is no logle like that.
of our school.men, and that every deviation from it is a mistalke,
* The same conceit runs through almast all that is written on
India. India may be patronised, some works of Indian posts and
philosophers may be called clever and curious, but to recognise in
anything the superiority of Indian thought, or the wisdom of
Indian native opinion, that is out of the question. 4
* Bio, Essays:" Letter to K. C. Sen,
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close examination. The Hindu system is
based upon the three humors of the air, the
bile and the phlegm, whilst that of the Greek
is founded upon four humors, namely, the
blood, the bile, the water and the i:hlegma—a
cardinal point of difference.’

Next to the Charaka and the Susruta, the
Vighlata, medical authority, who is
held in the highest estimation throughout
India, is Vigbhata, the author of Asfingahni-
daya (/it. heart or the kernel of the eight
limbs or divisions of the Ayurveda). Indeed,
in many parts of the Deccan the very names
of Charaka and Susruta were forgotten, and

dgbhata is looked up to as a revealed
author, and this is one of the reasons which
led Haas to conclude that the former suc-
ceeded, and owed their inspiration to, the

{1} Ci. Iy a dans le corps quatro humenrs : Je sang; la bile,
Feay et le phlegme.‘—Euvres d'Hipporrate, T. ¥il: p. 475 =d
Littr, (1851). Again : * Lex quatre humesr, sang, bile, phlegme
ot eau, 'ai démontré comment et pourquol toutes « augmentent
duns le corps pir Ies aliments o les boissons.”— /4. p. 557
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latter' (see anfe p. xxxiii).

The treatise of Vigbha/a may be regard-
ed asan epitome of the Charaka and the
Susruta with some gleanings from the works
of Bhela and Harita, and contains little or
nothing that is original.® In Surgery alone
the author introduces certain modifications
and additions. Mineral and natural salts
chiefly figure in the preseriptions along with
vegetable dmgs ; mercury is incidentally
mentioned, but in such a perfunctory manner
that it would not be safe to conclude that any
compounds thereof are referred to. There
are, however, a few metallic preparations
recommended in it, which would presuppose
an advanced knowledge of chemical processs
€5, A

The opening salutation of Ash/dnga,
which is addressed either to Buddha or some

(1) “An dir Sielle des seines Vorrange beraubten St i
wiirde jch unbedenklich das Ashtingahiridaya setzen."—Hipp
krates und die indische Medizin des Mitrelakters: Z2.D.M.G.. Ve,
ar pe 4o "

(2) See, however, mule p. xxix, foot note.

(1 Preface to Vaidyalkuabdasindhu. p. 6.
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Buddhistic emblem, clearly reveals the religi-
ous faith of its author, there is a tradition
current among the learr2d Pundits of S. India,
“that Vigbhata, formerly a Brahmin, was
persiaded by a Bauddha priest to adopt his
religion, which he embraced in the latter art
of his life”" Internal evidence also lully
supports our author's proclivities towards
Buddhism," and he seems to have flourished

(1) Preface to Vaidyakasabdasindhu. p. 6.

{2) See the numerous passages quoted by Dr. Kunte in his
Introduction to Vigbhata, pp. 14-15.

The remarkable passage we have cited above, in which our
author msserts the right every man to think for himsell (p. xxix), is
quite in keeping with the rationalistic age in which he lived, and he
further observes in the same place that a medicine will have ita
eficacy all the same by whomsoever it is prescribed, be he Rrahma
himself or any body else. It should be commended to those who
are lost Tn admiration aver the *keen edged intellect™ of Samkara,
who does not find a better weapon to fight with his opponents than
an appedl to the Vedas and other scriptures, see foot note to
P 1G5,

wiA faw Fwaid) w oel

A wiguiles w mhw |
ong WK WInl REs a
LIRCLERE Thit b
wiwsrgamig fwar gminfdinei
Uttara. XL. B5, 86,

4
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at a time when the religion of Sikya Muni
held its own in India. The Chinese pilgrim
I'Tsing speaks of a compiler of the eight
divisions of the Ayurveda—possibly this may
refer to Vigbhata.

Cordier, following no doubt the authority
of ‘Vaidyakasabdasindhu,’ states that, accord-
ing to Rijataraigini, Vigbhata lived at the
time of King Jayasimha (1196-1218 A. D.) ;
this view is quite untenable, and it is one of
the many instances which would go to prove
that Kalhana in writing his Chronicles had
often to draw largely upon vague traditions,
and hence his dates are to be accepted cum
grano salis®

(1) *These cight arts formerly existed in eight books, but
tately a man cpitomised them and made them inte one bundle."—
I'Tsing : “Records of the Buddhist Religion” by Takakass, p. 128,

{2) The eminent Sanskrit scholar the Iate A. M. Barua,in
discussing the age of HKshirasvami discards the authority of
Rdjtaranagini and observes:—*" 1 do hot see any valid reason for
regarding it as a historical anthority for all its statements and
the more | learn the more my view is confirmed.” The name of
Viighhata, however, does mot oeccur in Stein's edition of Rdf.,
which may hn»prfqm.nmdna the most refiable that has yet ap-
peared.
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/“Csoma de Koros was the first to annotn-
ce that the Thibetan Tanjur contains among
others translations of the Charaka, the
Susruta, and Viigbhata.! Georg Huth, who
has recently critically examined the contents
of the Tanjur, concludes that the most recent
date at which it can be placed, is 8th century
A, D® This is in agreement with the fact
that the Vidgbhata was one of the medical
works translated by order of the Caliphs.
But no positive information as regards the
most distant date is yet available ;' Kunte,
from internal evidence, is inclined to place
him “at least as early as the second century
before Christ.” .~
That Hinda Pharmacopeeia in the 7th
S S yBs icantury - Tan( on the lines of
paia in the 7th the Charaka and the Susruta,
century. E L
and did not include any ela-

(1) Journ, Asiatic Soc. xxxvil. (1835}

(2) Zeit.deut morg. Ges, T. lxix, pp. 379-284.

(3) ' Regarding the bibliography of Vigbhata, see two short
monographs by Dr. Palmyr Cordier; also Juling Jolly @ * Zur
Quellenkunde der Indischen Medisin,” L '\?thal'n. Zeit. dent,
‘Morg. Ges. LIV, pp. 360-74. ’
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borate metallic preparations is evident from
the testimonies of Vina and of the Chinese
pilgrim, I-Tsing. Thus, we read in the
Harsha-Charita : “among their number, how-
ever, was a young doctor of Punarvasu’s race
named Rasdyana, a youth of about eighteen
years of age, holding an hereditary position
in the royal household, in which he had been
cherished like a son by the King. He had
mastered Ayurveda in all its eight divisions,
and, being naturally of an acute intellect, was
perfectly familiar with the diagnosis of diseas-
es:" L.Tsing also records: "l made a
successful study in medical science, but as it
is not my proper vocation, I have finally
given it up.'” In his rules on giving medi-
cine he further lays stress on abstinence and
fasting and recommends such drugs as the
myrobalans, ginger, pepper, liquorice, etc.

Ll

(1) Cowell and Thomas* Trans, pp. 143-144-
f3) Takakasu 1 “Records of the the Boddhist Religion,” p, 128,



In both instances, in vain do we look for any
metallic salts, which form the leading fea-
tures of the later Tantric and latro-Chemical

Schools.!

1) See, however, below under the marginal keading :
“mqndlh:TIMmdulin:vilhmmy."



CHAPTER IIX

The Transitional Period

Circa 80o0—rr00 A.D.
Vembpa AND CHAKRAPAN]

We now come upon a period which deter-
mines the part ing of ways in the progress of
Hindu medicine. Hitherto we have been
chiefly concerned with herbs and simples and
a few readily available products of the mine.
ral kingdom.  About the year 1050 A. D,
Chakrapini Datta, himself a learned commen.-
tator of both the Charaka and Susruta, wrote
the celebrated medjcal treatise which bears
his name. Since the days of Vagbhata,
metallic preparations had begun slowly to
creep into use, and at the time of Chakrapini
and his predecessor Virinda, they had so
fully established their claims that they could
no longer be ignored, Thys we find from
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the tenth century and downward every
medical work more or less recommending
compounds of metals which can only be
synthetically prepared.

It should not, however, be forgotten that
Susruta at times shows a knowledge of
pharmacy, unsurpassed in the later Hindu
medicine.

Although Chakrapini belonged to the
Brahmanical creed, his writings show a
decided leaning towards Buddhism. Thus
Maghadha itself is named WRIATTAWET Or
the country of the Mahibodhi ; we have also

such expressions as Fifyawawrfed, g@Taat
!ﬁ'?, drarAws«a# | This might well be expect-
ed, for Chakrapdni's father was physician
to king Nayapila, the successor of Mahipila,
who ascended the throne about 1040 AD?

{1} The anthor, fortanately for future histarians, has given
an account of himself in a colophon —

Ay femmrarmivm ooy
Wi AW gARIEmIEIN
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Both Vrinda and Chakrapdni mention Nig-
drjuna as an authority, and they follow closely
in the footsteps of Charaka, Susruta and
Viigbha/a ; but at the same time they are
amenable to the influences brought to bear
upon medicine by the Tantras.

Indeed, they go so far as to recommend
the uttering of the cabalistic interjections of
the votaries of the Tantric cult with a view
to increase the efficacy of some of their pre-
parations.’ (see anfe p. i.)

Dr. Hoernle observes : *‘it would be satis-
factory to be able to discover what

CILRE T tEL IR LI
Newgifafty shggfamd
“The author of this work is Sri C. P, who belongs to the
family of Lodhrdvall and who is younger hrother of Bhinu and
the son of Nariyama, the superintendent of the kitchen of the
Ring of Gour.” Regarding the date of Nayapila, vide Cunning-
ham's * Archaeological Survey of India” 111, p. 119, also Journ
As, Soe. LX. PL. 1. p., 46, Life of Atisa by 5. C. Ddsa,
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the sources were on which Chakrapini
drew for his compilation ; they are not speci-
fied anywhere, I believe, in his work. "' TE
is not easy to account for the above remarks,
seeing that Chakrapini distinctly mentions
that he has modelled his work on the Siddha-
yoga of Vrinda, * and that he draws largely
upon the Charaka, the Susruta and the
Viigbhata, all of whom he quotes verbatim
and at length.

The religion of Sikyamuni inculcates the
alleviation of distress and suffering, both
moral and physical, as one of the essential
articles of faith, and hence we find throughout

Syafag TFITHTRAATEES WHY |
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(1) Journ, As. Soc. Beng. LX. pt. 1 p. 150,
{a) = fawdaimian fvslggata.
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Buddhistic India hospitals attached to the
numerous monasteries for the treatment of
man and beast alike. © It would also appear
that inscriptions were engraved on rock pillars
giving recipes for the treatment of diseases.
/“Thus both Vrinda and Chakrapini speak of
a formula for a collyrium as inscribed on a
stone pillar by Nigirjuna at Pitaliputra :
anm=an fafaar ww arzfagws |
Chakrapdni bases his work on that of
Probable date of  V7inda, who again follows
Vetnig closely the order and the
pathology of the Nidina of Midhavkara.®
It necessarily follows that Vrinda was a
recognised authority at least one or two
centuries before the time of Chakrapini
and that the former was preceded by the
Nidina by at least as many centuries and
thus we have internal evidence of the exis-

{1) " Everywhere the King Piyadasi, beloved of the Gods,
has provided medicines of two sorts, medicines for men and
meidicines for animals.” Ediet 11 of Asoka.

{a) Vrinda himself admits this :

A &« o« o« HiEwd agfmeaande
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tence of the Nidéna in the eighth century
as the lowermost limit—a date which is
further corroborated by the fact that the
Nidina was one of the medical treatises
translated by order of the Caliphs.

As regards alchemy in India in the XIth

' century, we cannot do better
ﬂﬂﬂﬁgﬂgﬂiﬂqﬁhlf th’an quote in extenso A]bén_i-
ni, who was well versed in

Arabic and Greek astronomy, chemistry etc.

“ The Hindus do not pay particular attention to
alchemy, but no nation is entirely free from it, and
one nation has more bias for it than another, which
must not be construed as proving intelligence or
jgnorance ; for we find that many intelligent people
are entirely given to alchemy, whilst ignorant
people ridicule the art and its adepts. Those intel-
ligent people, though exulting boisterously over
their make-believe science, are not to be blamed
for occupying themselves with alchemy, for their
motive is simply excessive eagerness for acquiring
fortune and for avoiding misfortune. Once a sage
was asked why scholars always flock to the doors
of the rich, whilst the rich are not inclined to call
at the doors of scholars. i The scholars, he
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answered, 'are well aware of the use of money, but
the rich are ignorant of the nobility of science.’
On the other hand, ignorant people are not to be
praised, although they behave quite quietly, simply
because they abstain from alchemy, for their motives
are objectionable ones, rather practical result of
innate ignorance and stupidity than anything else.

“The adepts in this art try to keep it concealed,
and. shrink back from intercourse with those who
do npot belong to them. Therefore, I have not
been able to learn from the Hindus which methods
they follow in this science and what element they
principally use, whether a mineral or an animal or a
vegetable one. [ only heard them speaking of
the process of sublimation, of calcination, of analy-
sis, and of the waxing of fale, which they call
in their language “tilaka,” and so I guess that they
incline towards the minerological method of
alchemy.

“They have a science similar to alchemy which
is quite peculiar to them. They call it Rasdyana,
a word composed with rasa i.e. gold.” It means
an art which is restricted to certain operations,
drugs, and compound medicines, most of which

(1) See, however, p. 79, for the meaning of the (erm
|'rm.“




are taken from plants. [ts principles restore the
health of those who were ill beyond hope,
and give back youth to fading old age, so that
people become again what they were in the age
near puberty ; white hair becomes black again, the
keenness of the senses is restored as well as the
capacity for juvenile agility, and even for cohabita-
tion, and the life of the people in this world is
even extended to a long period. And why not?
Have we not already mentioned on the authority
of Patafijali that one of the methods leading to
liberation is Rasiyana? What man would hear
this, being inclined to take it for truth, and
not dart off into foolish joy and not honour
the master of such a wonderful art by popping
the choicest bit of this meal into his mouth?™

Sachau's Trans. Vol. 1. pp. 187-88. .



CHAFTER IV
The Tantric Period

Circa 1100 A.D—i1300 A.D.

Before we proceed further it would be
advisable to take a hasty

ningin of the Tan-  olance at the origin of the
Tantric Cult, as Indian Al-

chemy very largely derives its colour and
flavour from it. In almost every country
the progress of chemistry can be traced
to medicine and the belief in the artificial
gold-making,—the search after elixir vile
and the philosopher's stone. In India,
however, these ends have played a secondary
part in promoting a knowledge of the chemi-
cal processes. Here the origin of astronomy,
geometry and anatomy is to be sought in
the exigencies of religious rites,' No less

(1) CL the opening remarks by Dv. Thibaut on the * Sulvn-
sitras " —
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is the case with alchemy. We have already
seen how the Atharva-veda deals almost
exclusively in charms, sorcery, exorcism of
diseases by means of amulets and so on.
It is sometimes supposed that the AV.
represents the latest of the Vedas. This
is evidently a misimpression.' The truth
seems to be that human frailty has always
fought shy of the tedious and laborious
methods of gaining an object. The spiritual
hankering as foreshadowed in the prayers
of the Rik, and lateron so fully developed

“ b is well kuown that not only Indian life with all its social
and political institutions has been at all times under the mighty
sway of religion, but that we are also led back to religious belief
and worship when we try to accaunt for the origin of research in
those departments of knowledge which the Indinns have cultivated
with such remarkable success. At first sight, few traces of this
origin may be visible in the Sistras of the later times, but looking
closer we may always discern the connecting thread."—" Journ.
As Soc™ (1875) Vol XLIV. part 1. p. 337

(1) As Bloomfield remarks —There is no proaf that even
the oldest parts of the . V. or the most ancient Hindu tradition
accessible historically, exclude the existence of the class of writinga
entitled to any of the names given to the Atharvan charms.
Intro, to A. Y. X pXX.



L Ixiy

in the Upanishads, represents only the
aspirations of the few cultured Rishis. The
bulk of the people have always sighed for
a royal road to salvation, hence the neces-
sity for an A.V.; as Emerson appositely
says in his essay on Demonology, “the
history of man is a series of conspiracies
to win from Nature some advantage without
paying for it.” Atharvanic rites have there-
fore more or less held sway over man-
kind in every age and clime. As the Aryan
conquerors began to settle in India and
came into frequent contact with the abori-
gmes, they had unconsciously to imbibe
some of the gross superstitions of the latter,
and thus in course of time a superstructure
of monstrous growth sprang up, ready to
swallow even the purer and more othodox
creed. Hence the protests recorded from
time to time in the Mahdbhdrata and in
the law-books against the vulgarity of the
aims of the A. V. and the refusal to accept
its authority (see anfe p. viii). But on the
other hand, by virtue of its profound held
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upon popular beliefs and because indispen-
sable sciences like medicine and astrology
are Atharvanic by distiction, the fourth
Veda has always retained a considerable
following.” If we turn 1O Europe in the
middle ages, we find the professors of the
“ black art" sharing a fate similar to the
priests of the Atharvanic rites,e=——Tow
openly received into the bosom of the holy
now anathematised and flung

church
into prison. "

In the Sanskrit Literature whenever there
is any reference to sorcery of magic, it 15
generally laid to the account of the A. V.
But in the course of time the worship of
Giva came into vogue, which incorporated
much that was non-Aryan in character, and
which seems to have got blended with A. V.

(1) Bloomfield -—Intro, to A F. xlvi

{z) Thisis exemplified in Albertus Magnus and Roger Bacon.
The former rose to be a Bishop hut W minder glicklich oder us-
vorsichtiger als Albertus Magnus, entging Roger Baco der Verfol-
gung als Zauberer picht, Er wurde in Oxferd von yeinen Eigenen
K losterbridern  in  das Gelfangniss geworfen"—"G esch. .
Chem.” 1, 6. :
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rites as modified by changes and require-
ments of the time. The original inhabitants,
“the Dasyus are described in the Rigveda
as non-sacrificing, unbelieving and impious.
They are also doubtless meant by the phal-
lus-worshippers mentioned in two passages.
The Aryans in course of time came to adopt
this formof cult. There are many passages
in the Mahibhirata showing that Siva was
already venerated under the emblem of the
phallus when that epic was composed.”
By the VIIth century A. D., we find
Tastie it S1VA'S worship well established
prevaleat in the in India. In the life of King
seventh century, rr .

Harsa by Viina there is a gra-
phic description of a weird ceremony performed
by & Saiva saint named Bhairavichiryya
** Seated on the breast of a corpse which lay

_Supine, anointed with red sandal and arrayed
in garlands, clothes and ornaments, all of red,
himself with a black turban, black unguents,
black amulet, and black garments, he had

(1) Macdonell ; “Hist. Sansk. Lit". po153.
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begun a fire rite in the corpse's mouth where
a Mame was burning.'’ In the dramz of
Milatimédhava by Bhavabhiiti (690 A.D.) we
have also references to similar rites.

We have here the outlines of what has bieen
known latterly as the Tantric Cult—a curious
ad-nixture of alchemical processes on the one
haad, and grotesque and obscene and sonme-
times revolting rites on the other—all cencred
round the worship of Siva and his consort
Pirvati. The sidelight which is thrown ir the
life of King Harsa and the graphic account
left by his contemporary, the Chinese pilgrm
Hiuen Thsang, enable us to draw a picture of
N. India in the VIith century A.D. It has
hitherto been taken almost for granted that
Buddhism was expelled from India by the
persecution of the Brahmins of the Renais-
sance period. There may have been zealous
bigots who now and then went the length of
hunting down Buddhists ; but the concensus
of testimonies seems to be that both the

(1) Cowell and Thomas' “Trans. of the Harsa-charita p. 92."
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people and the princes generally maintained
an attitude of philosophic toleration towards
the creed of Sikyamuni even so late as the
Xlth century A.D.' The causes which
brought about the extinction of Buddhism in
The causes which  India  worked from wwetfiin.
Betion " ™" The purity of life, and the
austerity of practices enjoined on the followers
of the creed, become in the long run irksome.

{1) CI. "The annual report of the Asiatic Soc. to hapd ~—
“The copper-plate of Madanapdls which has just been
referred to is interesting alsa from a sociologleal point of view,
We know that all the Pila kings were followers of the Buddhist
religion, and that it was during their reign that Buddhism Nouri-
shed for the last timein India. Now the grant recorded in the
plate was made by Madanapdla to a Brahman as n dabshinag or
henorarium for having read the Mahdbhirata to the queens of the
king's harem. This ix ane more fact, in ‘addifion to others pre-
viously known, showing the intimate connexion that existed in
the time of those Buddhist kings between Buddhism and Hindu-
fwm, a connexion that resulted in the former losing mare and
more its ground against the latter, and that thus prepared the
way for the final destruction of Buddhism by the Muhammedan
invadars.” p. 26, Similar evidence is also afforded by Raj. Tar. r.q.
“Ealkasa does not hesitate to refer repeatedly to the Bodhi.
sattvas or to Buddha himsell as the comforters of all beings, the
embodiments of perfect charity and nobility of feeling, They are
to him beings of absolute goodness “who do not feel anger even
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The monasteries degenerated into hot beds of
corruption, so much so that the semi-savage

Mussulman conquerors felt little compunction
in putting the inmates thereof

to the sword. ' Hinduism also,
which has been noted in all ages for its as-
similative and elastic character, swallowed up
the remnants of the Buddhists by acknowledg-
ing the founder of their religion to be an
Awvatara or Incarnation of Vishnu.

We have seen that the A.V. rites as also
theTantric cults cover almost identical ground;
both had their origin in the attempts at
popularising the religion among the masses
by appealing to the baser or the less refined
elements of human nature. An enormous
bulky literature has thus sprung up represen-
ting this corrupt and efiete outgrowth of

of Buddhism.

e ——————

against the sinner, bt in patience render him kindposs.,—Stein's

Intra, p. 8.
(1) According to Waddell, the monks with shaven heads were

mistaken for idolatrons  Brahmins and  maseacred wholesale,
“Journ. As See,” LXI. pt. 1. p. 30
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Brzhminism.! There are however two distinct
classes of Tantras—Brahminic and Buddhis-

Tintras—Brah.  tic—dealing in magic,alchemy,
Sojgtecinl, TN sorcery, and allied subjects,
which will claim our attention here. The causes
which favoured the rise and progress of the
Hindu Tantras equally contributed to the
development of the Buddhistic,* only in
the latter, instead of Siva and Pirvati,
a Buddha, a Tathigata or an Avalokitesvara
is often addressed in the imvocation as the
source and fountain of all knowledge. We
have also a class of Tantras which is an ad-
mixture of Buddhistic and Saiva cult. A
notable example of which is afforded by the

(1] Tantras grew up in Kismir also ;. “Tantric cult which in
Kdsmr is still elosely connected with Saiva worship, seems also
to have been well known to Kalhana" Stein's Intro. to Raj, Tar
p. 8o.

{3/ CF “"Pour des esprits grossiers et ignorants, de tels
livres ant cermainement plus de valeur que les lgendes morales
des premiers tomps du Buddhisme,  |ls promettent des avantages
temporels of immédiats ; ils  satisfont enfin 4 ce bosoln de
superstitions, A cet amour des practigues dévotes par lequel
s'exprime le sentiment religienx en Asie, et auquel ne ré¢pondait
quimparfaitement 1a simplicité du Buddhisme primitif. " Burnouls
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Mahikdla Tantra.'® Rasaratnidkara, the
authorship of which is ascribed to Niigirjuna,
also belongs to this category ; this work as
well as Rasdrnava, a Tantra of the Saiva cult,
will claim our special attention, as they
embody much valuable information on
chemistry.

What is it that made these Tantras the
repositories of chemical knowledge ? The
answer is given in the words of Rasdrnava (lit.
sea of mercury) itself, which extols the virtues

of mercury and its various preparations :—

« Asitis used by the best devotees for the highest
end, it is called pdrada (quicksilver).”

i Begotten of my limbs, it is, O goddess, equal
tome. It is called rasa because it is the exudation
of my body."

“ It may be urged that the literal interpretation
of these words is incorrect, the liberation in this
life being explicable in another manner. This

p. 466, Regarding Buddhistic
Tantras, the reader is
oc, cit), See also

—*intro a I'hist. du Buddhisme Ind."

Tantras and their relationship to Saiva

referred to Burnouf’s admirable exposition {l

Barth's. * Religions of India." p. 201, 3od ed.
(1) lintro. Hist. Buddh, Ind., p. 480
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objection is not allowable, liberation being set oul
in the =it systems as subsequent to the death of the
body, and upon this there can be no reliance, and
consequently no activity to attain to it free from
misgivings. This is also laid down in the same
treatise.

# Liberation is declared in the six systems to
follow the death of the body.”

“ Such liberation is not cognised in perception
like an emblic myrobalan fruit in hand."”

 Therefore a man should preserve that body
by means of mercury and of medicaments.”

A few more typical extracts are given below
which will throw further light on the subject :

* The body, some one may say, is seen to be
perishable, how can then its permanency be effected?
Think not so, it is replied, for though the body, as a
complexus of six sheaths or wrappers of the soul,
is dissoluble, yet the body as created by Hara and
Gauri under the names of mercury and mica, may
be perdurable. Thus itissaid in the Rasahridaya :—

“ Those who without quitting their bodies have
attained to new ones through the influence of Hara
and Gouri (mercury and mica), are to be praised as
Rasasiddha (alchemists). All manfras are at their
services.”
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‘ The ascetic, therefore, who aspires to
liberation in this life, should hrst make to
himself a glorified body. And inasmuch as
mercury is produced by the creative con-
junction of Hara and Gaurf, and mica is
produced from Gauri, mercury and mica are
severally identified with Hara and Gauri in
the verse :—

“ Mica is thy seed, and mercury is my seed ;

“ The combination of the two, O goddess, is
destructive of death and poverty.”

“ There is very little to say about the
matter. In the Rasesvarasiddhinta many
among the gods, the Daityas, the Munis
and mankind, are declared to have attained
to liberation in this life by acquiring a divine
body through the efficacy of quicksilver.”

“ Certain gods, Mahesa and  others certain
Daityas, Kavya (Sukrichirya), and others ; certain
sages, Balakhilyas :nd others; ceriain kings,
Somesvara and others ; Govinda-Bhagavat, Govin-
dandyaka, Charvasi, Kapila, Vyili and others—
these alchemists, having attained to mercurial bodies
and therewith identified are liberated though alive.”

“The meaning of this, as uniclded by
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Siva to Pirvati, is as follows :—

“The preservation of body, O Supreme goddess!
is obtained by mercury and by (the suppression of)
breath. * Mercury, when swooned, cures diseases
and when killed, restores life to the dead. Mercury
and air when confined, enable a man, O goddess, to
fly about.

“The swooning state of mercury is thus
described :—

“They say quicksilver to be swooning when it is
thus characterised.—

“0f various colours, and free [rom excessive
fluidity or mobility (see p. 74)

“A man should regard that quicksilver as dead,
in which the absence of the following properties is
noticed.—

“Wetness, thickness, brightness, heaviness,
mobility,

“The fixed condition is described in an-
other place as follows :—

“The character of fixed quicksilver is that it
15—

{1} Here Cowell and Gough translate %% simply as “air’
We are inclined tothink, however, that it is ysed in the sense of

clasing the mostrils—grquaH of Yoga philosophy.
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#(Continuous, readily fusible, efficacious, pure,
heavy, and that it can revert to its own natural
state.”! Cf p. 247.

“Some one may urge : If the creation of
mercury by Hara and Gauri were proved, it
might be allowed that the body could be
made permanent ; but how can that be proved ?
The objection is not allowable, inasmuch as
that can be proved by eighteen modes of
elaboration. “Thus it is stated by authori-
ties .—

“Eighteen modes of elaboration are to be care-

fully discriminated.”

“[n the first place, as pure in every process, for
perfecting the adepts.”

And these methods of elaboration are
enumerated thus.—

“Sweating, rubbing, swooning, fixing, dropping,
coercion, restraining.”

wKindling, going, falling into globules, pulveri-
sing, covering.''

“Internal flux, external flux, burning, colouring,
and pouring.”

‘And eating it by parting and piercing o
are the eighteen modes of treating quicksilver.”
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“These treatments have been described at
length by Govinda-Bhigavat, Sarvajha-
rimesvazs and the other ancient authorities,
and are here omitted to avoid prolixity.

“By the science of mercury is to be
understood not only a branch of chemistry
alone, but it is also to be applied to salvation
by means of dehavedha. Rasirnava says.—

“You have, O God, expliined the killing of
metals.  Now tell me that pricess of dekavedia by
means of which ®rial locomo ion is effected, Mer-
cury is equally to be applied to metals and body.
First make its experiment on metals and then
[having thus gained expericnce] apply it to the
body."

(1) We hive in some places adopted Cowell and Gough's
trans. of Sarvadarsanasamgraha, but the rondering appears to be
faulty, {in- many instances.  notably in the above sloka. The
original runs as follows —

A3 rame wpaieRifa weel, Svdeni gEte goa-
wiimmAn | AW Taiwd
wWiwiwwar &7 agw qowifam )
& FyTwniwe §9 win S af
U W§ AW ¥ wvw; gawm: g
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Emancipation of a man when alive, as declared
in the mercurial system, O subtile Thinker ! is (to
be found) in the tenets of other schools though
holding different methods of arguments. It is
according to all sacred texts to be known by know-
ledge. None, when not alive, is likely to know
the knowable and therefore a man must live (to
know the knowable)."”

“ [t is mercury alone that can make the
body undecaying and immortal, as it is
said :—

“Only this supreme medicament can make the
body undecaying and imperishable.”

“Why describe the efficacy of this metal ?
Its valueis proved even by seeing it, and
by touching 1it, as it is said in the
Rasiirnava :—

“ By means of secing it, touching it, eating it,
remembering it, worshipping it and bestowing it

qui ga &fa wad TeEIVAL: |
gA si§ gEn TuEE :_;ﬂ_ﬂ'ﬁgfn '
L. C. Vidykségar's Ed. (1858).
Here Cowell and Gough render wrgaTET a8 “enlogistic of the
metal #* and iy 4% “blosd.”  Regarding wiguy; See p. 191,

"
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npou others, six k inds of highest merits are
attained.

* Equal merit accrues from seeing mercury as
accrues from seeing all the phallic emblems.”

“On earth, those at Kediara, and all others
whatsoever."

*“In another place we read :—

“The adoration of the sacred quicksilver is
more beatific than the worship of all the phallic
emblems at Kisi and elsewhere.”

“ Inasmuch as there is attained thereby enjoy-
ment, health, exemption from decay, and immor-
tality.”

“The sin of disparaging mercury is also
set out :—

“The adept on hearing quicksilver heedlessly
disparaged should recall quicksilver to mind."”

“He should at once shun the blasphemer,
who is by his blasphemy for ever filled with sin."”
Cf. under R. R. S. p. 78.

The quotations given above are from
the “Sarvadarsanasamgraha,” or a * Review
of the different systems of Hindu Philosophy”
by Midhavichérya, prime minister to Bukka
I. of Vijayanagara, and who was elected
mn 1331 A. D, head-abbot of the monastery
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of Sringeri. Of the sixteen philosophical
systems current in the 14th century during
the author's lifetime, Raszesvaradarsana or
the * Mercurial System,” is one. From
the fact that Rasérnva is quoted in it as a
standard work on this subject it would be
safe to conclude that it must have been
written at least a century or two earlier,
say sometime about the 1ath century. In
Amarasimha's Lexicon (ca. 1000 A. D)
the following synonyms of pidrada (mercury)
are given, namely, chapala, rasa, and sula;
but in the vocabulary of Visvakosha by
Mahesvara (1188 A. D.) haravija (lit. semen
of Siva) is added thereto. Now in the Tantric
literature, of which the philosophy of mercury
is the main outcome, quicksilver is re

as the generative principle, and directions
are given for making a mercurial phallus
of Siva, We may, therefore, take it that
the Tantras which deal in mercurial prepara-
tions, had their origin sometime about the

(1) Rm:ﬂwthdmdmm-um-:p. 146,
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tith to rath century A, D. It whould not
be justifiable however to hold that the
Tantras did not exist before this time.

Although we have maintained above that
the alchemical Tantras had
The age of the ) R
Tontras, dealing  their origin  about the 11th
with mercury. )
century A. D., it would be
safer to conclude that the Tantric processes
had sprung into existence long before this
time, but that they did not acquire sufficient
importance to force the attention of the
physicians, as we have seen above that the
R. V. and the A. V. existed almost side
by side though the latter was held for a
long time in contempt and was not quoted
in the orthodox treatises.

One very strong argument in favour of
much older dates of the above Tantras is
that Midhaviicharya, a very cautious and
discriminating writer, whom we haye quoted
above, describes the works he cites, including
Rasdrnava, as “ancient auvthorities” in his
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life-time (see above p. lxxvi).’
We have already had occasion to draw
attention to the non-mention
Earliest historical - of  metallic  preparations,

evidence of the in-
Sena. sen of_wers s motably - of those of mercury,

p in  the writings of Viwna and
# I'Tsing (p. li). But this is another apt
illastration of the dangers of the argw-
menium ex stlemtro.  In the Verhatsamhitd
of Varihamihira (d. 537 A. D.) there is
mention of iron and mercury among the
aphrodisiacs and tonics;® and this his-

(1) A recent examinntion u'-l:_l'u.-:;:luk;‘it M‘.-:l: .in .I.-I:Iﬂ Dhurbar
Library of Nepal has brought ro light important old Tantric works,
One, the Lamkdvatira, a Hinde Tantric work on medicine, written

in a later Guota hand (gofi A. D.): another, “the composition of
which must gu Lack 1o the carly conturies of the Christian era.”

This discovery apsets all estublished theories as 1o the age of the
Tantras, a full discussion of which must be reserved for the second
volume Fide—Rep. on the Search of Sans. Msa. (1895-1000) by
M. H. P. Sistri.
}z} asul W) gues 0§ Ayes AifenumasE
- gmiza: umlegfgeiin fwifaasifa tagsin g ¢
wiStasigAyaIEE N
amfusrng feengaifa digmin )
: EEUCREEIEEE TER AL LIRL -
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torical evidence is of great use to us in
deciding the age of the Tantras, dealing with
Marciry.

Contemoaorary.  eollateral records Ly
forgiza writers @) to corroborate the date of
the alchemical Tantras tentative'y fixed by
us, as the name and fame of mercurial re-
medies as used bv the Hindu yoris had
spread far and wide. The following two
extracts will suffice :

“There is another class of people called Chught
(vogil, who were indeed properly Abraiman, but
they form a religious order devoted to the idols.
They are extremely long-lived, every one of them
Lving to 150 or 200 years. They eat very little
# % #* and these people make use of a
strange beverage, for they make a potion of sul-
phur and quicksilver mixed together, and this they
drink twice every month, This, they say, gives
them long life : it is a potion they are used to take
from the'r childhoad"—Yule's * Macro Polo, 1
Vol. 1L, p. 300.

“Arghun, der alchymie und den geheimen
Wissenschaften ergeben  hatte indisehe Bachschi,
d. h. Schreiber, gefragt, durch welche Mittel sic
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sich ihr Leben so langwierig fristeten.  Sie gaben
ihm ein aus Sthwefel und Merkur zusammengesetz-
tes Mittelrals die Panacee der Lebensverlingerung
¢in (1200 A. D.)—Hammer-Purgstall; * Cesch-
ichte der llchane,” L p. 301.

It is to be regretted that of the several
: works quoted by Midhava,
Rasirrava alone seems to
have survived to our days. This work is
almost unknown in Bengal, and extremely
rare even in N. India and the Decean. We
have been fortunate enough to procure a
transeript of it from the Raghunitha Temple
Library, Kismir, and another from the
Oriental Mss. Library. Madras. As one of
the earliest works of the k'nd, which throws
a flood of light on the chemical knowledge
of the Hindus about the 12th century A. D,
Rasérnava must be regarded asa valuuble
national legacy. It has, bes'des, the merit
of being the inspirer of several works of the
latro-chemical period, notably Rasaratna-
samuchchaya  and  Rasendrachintin azi.
Although Rasdrmava as a Tantra praacs 1o

Alchémical Tantras
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have been revealed by the God Siva himself,
its author, whoever he may be, now and then
blurts out hints, which clearly prove it to
have been complied from preéxisting works,
for instance, it has not hesitated, as we find :
to borrow copiously from Rasaratmikara at.
tributed to the renowned alehemist Niigiirjuna,
Of this last work we have been able to
obtain- as yet only a fragment from the
Kdsmir Library; but it has been of signal
use to us, as by the parallelism of its text
the genuiness and authenticity of a great
portion of the Rasirnava have been estab-
lished.

In the present volume it has been our
aim to compare and collate
carefully the passages 'in
the Mss. of Rasaratnikara, Rasdirmava
and Rasatnasamuchchaya, in so far as
they bear on chemistry and allied sub-
jects ; in this way several important lacunae
have been filled up and many doubtful read-
ings resored. Parallel passages have often
been quoted in the foot-notes and cross.

Coaollation of M=,
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references given, pointing out where the
probable borrowing has taken place. It is
to be hoptd that by instituting this sort of
intercomparison, the verbal integrity of the
texts adopted may be depended upon, and
the danger of interpolation has been avoided.
The texts of Charaka, Susruta, Viigbhata
and Chakrapdni have not been reproduced
as they are available everywhere in the most
reliable shape.

The translations presented do not always
gl £ preténd 'to ' be strictly literal,
features of R RS 4nd we hope the indulgent
reader will put up with infelicities of
expression here and there, which could not
be avoided without taking undue liberty with
the original.  We have drawn very largely
upon R. R. 8., because it has several features
to recommend. First, an excellent edition of
it has been published at Puna, based upon a
comparison of 13 Mss, procured from dif-
ferent parts of Southern India. Second,
there exists a Ms. of it in the library of the
Sanskait College,- Benares, in a very neat and
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legible handwriting, copied in samvat 1850
I €. 1793 A.D., ta which we have had access
whenever required. We have also obtained
a transcript of it from the Kdsmir Library.
The Benares and the Kiismir Mss. agree in
all essentials, but differ in certain places from
the Puna edition, - The text we have adopt-
ed is thus based upon a comparison of the
Deccanese and N. Indian exemplars. Third,
while Rasaratnikara and Rasirnava are Tan-
tras pure and simple in which alchemy is inci-
dentally dwelt upon, R. R. S, is a systematic
and comprehensive treatise on materia medi-
ca, pharmacy and medicine. Its methodical
and scientific arrangement of the subject-
matter would do  credit to any modern work,
and altogether it should be pronounced a
production unique of its kind in Sanskrit lite-
rature. Its value is further enhanced from
the fuct that the materia medica portion is

harmoniously blended with chemistry.
Tacaathor, wiazrar he may bz, is very
anxious to establish his

peendaVigihata = :
idenzity with Vigbhata,
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the cclebrated author of the Ashsinga
and describes himself as such in the colo-
phons at the end of every chapter (p. 78);
but he forgets that in doing so heis guilty
of a glaring picce of anachronism. The che-
mical knowledge, as revealed in the Viigbha-
/a, is almost on a par with that in the Susru-
ta. But this sort of utter disregard for chro-
nological accuracy is by no means uncommon
m the alchemical liierature of the middle
ages in Europe.  The world is indebted to
the genius and perseverance of M. Berthelot
for unravelling the mysteries which so long
hung about the writings of Geber'; and the
mterval of time between cur preudo-Vigbha-
fa and the author of Ash/aiga is even much
wider than that between the Latin Geber and
the real Geber, We are apt to be very harsh

1} "L'hypothise la plus veaisembluble & mes peux, c'est qu-
un auteur [atin, restd inzonno, a derlt ce livredans 13 seconde
moitié du X1lle sitele; ot I'a mis rous le patronage di nom séniré
de Géver; de méme que les alchimistes grico-rgypticns avaioet
emprunté le grand nom de Démacrite pour en convrir lours fln.
cabrations. "—*La Chimie an Moyen Age, T. 1. p. 349
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on these literary forgerers ; rather we ought
to give them credit for their utter self-efface-
ment. We often forget that the spirit of the
times in which they wrote was dead against
them—reluctant to accept revolutionary ideas
or discoveries; hence the temptation to
fasten them on old and recognised authorities.

Although no direet historical evidence s
available, we are not left entively in the dark.
Qur author, at the very outset, names twenty
seven alchemists from whose writings he
derives his materials (p.77 ), and later on, in
the section on apparatus (p. 130), he quotes
Rasdrnava as a source of his information,
Opium  was not cmployed in medicine
Prohuble dateof 10 his time  nor s there any
R.R.S. mention of Phiratigaroga, (li.”
the disease of the Portuguese),” which
was introduced into India about the middle
of the 16th century, and the treatment of
which by means of calomel and chob-cllini

(1) This is the nume by which syphilis & known in tbl! lltr.:f
Hindu medical works: See p. 952



lxxxix

(China root) occupies a conspicuous place in
in the much later work, Bhiivaprakisa. The
date of the R. R. S. may, therefore, be
placed between the 13th and 14th centuries
A D.



CHAPTER YV

latro-Chemical Perlod

During the Tantric period, with its sys-
S tem of the ‘“Philosophy of
the jntro-chemieal  Mercury' a vast mass of che-
period : il ;

mical mformation was accu-
mulated, which was pressed into signal ser-
vice in the period immidiately succeeding it—
the latro-chemical Period of India. The
prominent feature of the former lies in the
search after the e/ixir witae and the powder
of projection as the contents of the Rasa-
ratnikara and Rasirmava amply testify;
whereas in the latter these phantastic and ex-
travagant ideas, impossible of realisation, had
subsided into something more practical and
tangible. The numerous preparations of
mergury, iron, copper and other metals, als
though they could not secure immortality or
revive the dead, were found to be helpful
accessories in medicine, At first they came
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to be used cautiously and tentatively, mixed
up with the recipes of the Charaka and the
Susruta, which are drawn chiefly from the
vegetable kingdom ; but they soon began to
assert a supremacy of their own and even to
supplant the old Ayurvedic treatment by
herbs and simples.  Nay more, absurd pre-
tentions weere set up on behalf of these metal-
lic preparations. Thus in Rasendrachinti-
mani, a work probably co-eval with R. R. 8.,
we come across this remarkable passage -—
“Revered teacher! be pleased to instruct me,
for the benefit of the weak and the tinid, in
a mode of treatment which will dispense with
the use of the lancet, and both active and
potential cauteries,” thus putting in a plea
for the indiscriminate use of  mercurial
remedies.

R.R. 5. is a typical production of the
latro-chemical period. The name of treatises
treating of medicinal chemistry is simply
legion. But they are all cast in the same
mould, and the close sjmﬂarit}' of their con-
tents would render their translation only a
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works of superemgatian. We have, there.
fore, confined ourselves to quoting only such
parallel passages in the foot-notes as are
calculated to throw light upon or corroborate
the authenticity of, the text of R. R. S.
An account of this period will be scarcely
-0} complete, which fails to take
Nbgirjens. note of the conspicuous figure
whom the Indian alchemists unanimously
look upon as the inventor of the processes
of distillation and calcination—the renowned
and the venerable Nigirjuna, the reputed
author of Kakshaputatantra, Rasaratnikara
and Arogyamaiijari, etc. Our R. R. S, in
the opening lines, invokes him as one of the
27 alchemists, and in the chapter on minerals
quotes him as an authority. So does Rasen-
drachintdmani as also Chakrapini while des-
cribing the process of roasting iron (p. 62).
We have already seen that according to
Vrinda and C. p., Nigirjuna was the first to
introduce the preparation known as Kajjvali
(black sulphide of mercury p. 61). Dalvana
also makes him the redactor of the Susruta.
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The mention of Nigirjuna by all these author-
ities would not remove him far from the 8th
or the gth century A. D,, a date which is
also confirmed by Albérini, who says :

A famous representative of this art
[alchemy| was Niigirjuna, a native of the
fort Daihak, near Sommnith. He excelled in
it and composed a book which contains the
substance of the whole literature on this
subject and is very rare. He lived nearly a
hundred years before our time." —'India; I. p,
18g.

But there are difficulties in the way of
accepting this chronolgy of the age of Ni-
girjuna.  Hiouen Thsang, who resided in
India from 629 A. D. onwards, relying upon
local traditions, speaks of Nagirjuna ® as a

l.'l.j Ly Nl’#l:i'u.hﬂ Bodhisatva was lﬁrllpnl-:ﬁu&_ i:'l_'l.?.nj'l_ul'
compounding medicines; by mking o preparation (pill or cale)
he nourished the years of life for many hundredsof years, o that

neithier the mind nor appearance deciyed.  Satviha-rije had pac-
taken of this mysterious medicine."—Heal's Buddhist Reconds of

the Wistern Workd, vol, IT, p. 212,
.ﬁ.uﬂ]n —T hen Nﬂﬁdum Huodhisatva, h" modstening all the

great stones with o divine amd snperior decoction. (medicine or

mixture) changeal them into gold,”—/hd, p, 216.
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learned and revered Buddhist and alchemist,
and a friend of King Satvihana. * The poet
Vina, a contemporary of the Chinese pilgrim,
also corroborates this account in his life of
King Harsha.

In the Buddhist canonical literature, Né-
girjuna is a prominent figure as the founder, or,
atanyrate, thesystematiser of the Midhyamika
philosophy. Western scholars maintain that he
lived in the 1st century A.D., while according
to Rijatarangini, the “History of Kasmir” by
Kalhana Misra (11 century A. D.), Nigirjuna
flourished 1 50 years after Sakyasimha had be-
taken himsell to asceticism, re. he lived in
the last quarter of the 4th and first quarter
of the 3rd century B. C. It is doubtful,
however, if Nigirjuna, the philosopher, is the
same as Nidgirjuna, the alchemist, considering

(2} Nigirguna wias o friend of Satwvihana, o king of Kosala
vountry to the South West of Urisva and wistered. by the upper
feeders of the Mahinadl'—fd, [l p. 209. Asto the agoof
‘Satvihana ser Burgess' Archaologionl Survey of S India. Re-
garding Migirjuna see also Introd. a1 listolre do Buddh. Ind.
- 508,
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that we find no reference whatever to the pro-
cesses of distillatlon, sublimation etc. in the
Charaka, the Susruta, and the Viigbhata,
though it must be admitted that the latter
can lay claim to superior chemical knowledge.
(see p. xh'iii}‘.

We have dlso another alchemist in Pataii-
jali, who is better known as
the commentator of Phaini,
He probably lived in the 2nd century B, C.'
Sivaddsa, in his commentary, of Chakrapdui,
quotes him as an authority on Lohasistra, or
the * Science of Iron," and Chakrapini him-
self speaks of him as the redactor of Charaka
(see p. xv). Bhoja in his Nyiyaviirtika speaks
of Pataijali, as a physician both to the mind
and to the body. * The moksha (salvation),
as taught in the Yoga system of Pitajali, is

Pataf jali

(1) Proof. Bhandarksr: Ind. Antiquary, 1872, pp. 309-303,

{2) "“iiim famw g2 et 5 odce g Gk,

 dlsareTia 4 waT gerta| gmueiE oefevedsie

—Bhoja . Nydyavirtika, quoted by Sivanima, the commentatar
of Visavadatta,
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also connected with alehemy. ' We have
already seen, while discussing the ' Philosophy
of Mercury” (see anfe p..Ixxvi), the Rasiyana
or Alchemy was simply regarded as a means
to an end—as a path leading to moksha. It
is significant that this connection can be
traced from so early a date.
In the present volume we shall seldom
e of have occasion to go bevond
Fﬂiﬁjxu:ﬂ" the 14th century A. D. It
will, perhaps, add to the
interest of the subject, if we turn our eyes for
a moment to the progress of chemical kpow-
ledge in Europe at that time, and the alche-
mistic ideas and beliefs dominating it. Con-
temporary with the authors of Rasirrava and
Rasartnasamuchchaya, were Roger Bacon
(d. 1294), Alertus Maguns, Raymond Lully,
and Arnaldus Villanovanus. Roger Bacon
does not hesitate to assert that the philoso-
(8) The author (Patanjali) adds to the thtes parts of the path
of liberation a fourth one of an llusory nature, called R
consisting of alchemistic tricks with varions drugs, Intended

realise things which hy nature are impossible, " —AThérin s “Tndia”
~l.p 8

-
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pher's stone was able to transform a million
times its weight of base metal into gold.
The above-named alchemists are also unani-
mous in regarding it as a universal medicine,
and “it was no unusual assertion that adepts,
the fortunate possessors of the panacea, had
been able to prolong their lives to 400 years
and more."—Meyer. The readers of Rasir-
nava and the other Tantras will not fail to
find that there is much in common between
the Hindu alchemists and their European
confréres.

The knowledge in practical chemistry,

prevalent in India in the 12th

Knowl _in and 13th centuries A. D, and
practical chemistry, .
prevalent in Indla perhaps earlier, such as we
in the 1ath and
igth centuries .0, are  enabled to glean  from
and ha in i -

o bizna Rasidrnava and similar works,

carlier.

is distinctly in advance of
that of the same period in Europe. It was
known for instance that blue witriol and a
yariety of the pyrites (sce p. 70) yielded an
essence in the shape of copper; and
. calamine, zinc. The colour of flames as a
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diagnostic test of metals was well under-
stood (p. 68). The metallurgical processes,
deseribed under the | latter, leave little to
improve upon (p. 88), and, indeed, they
may be transferred bodily to any treatise on
modern chemistry.  Even Paracelsus, who
flourished some three centuries later, leaves
us in the dark as to the nature of his ‘zinken,’
which he designates a ‘semi’' or ‘bastard’
metal. And Libavius (d. 1616) “who stood
up manfully against the excesses of Paracel-
sus, and who vigourously combated the de-
fects in his doctrines, ®* ®* * and sthe
employment of ** secret remedies,"” believed in
the transmutation of the metals and the ef-
ficacy of potable gold." It is not necessary
to pursue this subject further here, as details
will be found in the chapter on metallurgy

(pp. 152-169).
The truth is that up till the time to
pseudo-Basil  Valentine (ca. 1600 A. D.),
4

{-ﬂ: Gesech. . chem. I. 13

-
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very little scientific progress was achieved
i Europe. The doctrines of Aristotle and
of the Arabian alchemists held the ground,
and the enigmatic and mystic language,
which was often used as a cloak for igno-
rance, simply confounded the confusion.

Still more solid progress was effected in
pharmacy. For two thousand years or more
the Charaka and the Susruta have been paid
all the honours of a state-recognised Phar-
macopceia. Partly due to their being regarded
as of revealed origin, and partly due to that
veneration for the past, which is inherent in
the Hindu, the text of the above works has
seldom been allowed to be tampered with,
A critical examination of the Bower Ms. such
as we owe to Dr. Hoernle, shows that the
recipes of several important preparations
agree in all essentials, and sometimes word
for word, with those of the Charaka and the
Susruta of the existing recensions (see ante
p- xix). Mr. Ameer Ali is scarcely correct
when he claims that “the Arabs invented
chemical pharmacy, and were the founders of
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those institutions which are now called dis-
pensaries.’ '

We have only to refer our reader to the
chapter on the preparation of caustic alkali,
in the Susruta, with the direction that the
strong lye is to be " preserved in an iron
vessel,” as a proof of the high degree of per-
fection in scientific pharmacy achieved by
the Hindus at an early age (p. 37). Itis
absolutely free from any trace of quackery
or charlatanism, and is a decided improve-
ment upon the process described by a Greek
writer of the IXth century, as unearthed by
M. Berthelot.” As regards dispensaries and
hospitals, every one knows that Budhistic
India was studded with them (vide p. xxxi).

Speaking of the progress of chemistry in
Europe in the XVIth century, Prof. Schor-
lemmer remarks :—

“Up, to the XVIth century almost the sole
object of chemical research had been to find the

(1) Hist. of the Saracens, p. 462, (Ed. 18g9.)
(2 Seep. 22
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philosopher's stone. But now chemistry began to
develop itself two new and different paths, opened
by two distinguished men—Agricola, the father of
metallurgy, and Paracelsus, the founder of latro-
tchemistry or medical chemistry. Both contributed”
chiefly to the development of inorganic chemistry
#* % * [n opposition to the school of Galen and

Auicenna, Paracelsus and his followers chiefly em-
ploved metallic preparations as medicines.” *

Udoy Chand Dutt, in the preface to his
Materia Medicaof the Hindus, states .—
“The oldest work, containing a detailed ac-
count of the calcination or preparation of the
different metals (such as gold, silver, iron, mercury,
copper, tin and lead) for internal use with formule
for their administration, is, | believe, a concise
treatise on medicinal preparations by Sirngadhara,
This is evidently a mistake. Sdrngadhara
is simply a compilation based upon the Char-
"aka and the Susruta on the one hand, and
the Tintric works described above on the
other. It cannot be regarded as going be-
yond the latter part of the 14th century, and

1) Rise and development of Orgatic chemistry {ed. JBN;
P9
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it will come under our notice in the second
volume of the present work. In the European
histories of chemistry, the credit of being the
first to press chemical knowledge into the
service of medicine and introduce the use of
the internal administration of mercurial pre-
parations, is given to Paracelsus (1493-1541)
The Nigirjunas and the Patanjalls of India,
however, had the merit of anticipating Para-
celsus and his followers by several centuries-
The earliest historical record of the internal
use of black sulphide of mercury dates so far
back as the 10th century A. D.at the latest’
(see ante p. 50). We have indeed, reasons
to suspect that Paracelsus got his ideas from
the East, and in Chapter on Arabian indebi-
edness to India we have pointed out the
media through which Indian sciences filtered

into Europe.

(1) In Europe, its use dates from the 17th century. * Das
schwarze Schwefelquicksilver lehrte ruerst Furqguet de Mayerne
im Anfange des 17, Jahrhunderts, durch Zussanmmenrelben von
warmen  Quicksilver mit geschmolzenem Schwefel darstellen.”
Kopp, Gesch, 186,



it

Dutt says: “ We cannot help admiring the in-
genuity and the boldness of the Hindu physicians,
when we find that they were freely and properly
using such powerful drugs as arsenic, mercury,
iron, etc,, when the Mussulman Hakims around
them with imperial patronage and the boasted
learning of the West, recording such remarks re-
garding them as the following :—

" Soomboolkhar, ¢ the white oxide of arsenic.—'
There are six kinds of this, one name Sunkia, the
third Godanta, the fourth Darma, the fifth Huldea.
The Yunani physicians do not allow this to form
a part of their prescriptions, as they believe it des-
troys the vital principle. The physicians of India,
on the coutrary, find these drugs more effectual in
many disorders than others of less power such as
the calx of metals. For this reason too | am in
the habit of seldom giving these remedies inter-
nally, but | usually confine my use of them to ex-
ternal application and as aphrodisiancs which [
prescribe to a few friends, who may have derived
no benefit from Yunini prescriptions, It is better
to use as few of them as possible.” *

" Pari, ‘Mercury.'—It is very generally used
throughout India in many ways, both in its native

(1} Taleef Shareef trans. George Playfuir, p. gg,
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and prepared state, but in the latter we ought to
be very cautious, for it is seldom sufficiently killed
or removed from its native state, in which it is a
dangerous drug."*

o Loha, ‘iron.'—It is commonly used by physi-
cians in India, but my advice is to have as little Lo
do with it as possible.” * ¥

Nor must we forget that so late as 15
A. D. the Parliament and the Faculty of
medicine, Paris, condemned and forbade what
was regarded as the dangerous innovations of
Paracelsus.*

Apart from the historical data already ad-
duced, the above extracts from a Mohamme-
dan writer would show that the Hindus were
perhaps the earliest in the field to advocate
the internal use of mercury.!  Ainslie, in a
note appended * Lepra Arabum,” written in
the early part of the last century, thus ex-
presses his views on the subject :—

(1) Itd, page 26,
{2) Taleef Shareef, page 146.
() Gesch, & Chem, I, 1100
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note appended to ** Lepra Arabum,” written in
the early part of the last century thus ex-
presses his views on the subject -—
“ Tt 15 well known that the Eastern nations were
the first who employed mercury in the cure of
obstinate, cutaneous and leprous affections; and it
may be questioned whether the natives of India
swere before the Arabian or only second in order
in availing themselves of the virtues of that power-
ful mineral. Rhases, ' Mesu and Avicenna® all
notice it, and al:cording to Fallopius, as we find
observed by Le Clerc in his “Histoire de la Médi-
cine” pp. 771-791, it was the opinions of those
writers which first suggested its use in venereal

diseases,

(1) *Asgentum vivem cum extinguitur ardens est, quod
scabed, of pediculis anxilium offert “—Rbazes * de Re med.™ (lib iii.
cap. xxiv), Inthe days of Pliny the Elder the medicinal wirtoes
of meroury do not appear to have been at all ascertained; that
writer termed quicksilver the bane and poison of all things and
what would with more propricty be called death silver. “Nat
Hist." lib xxxiii. Cap. vi)

{2) Avicenna says of mercury "argentum vivim extinctum
adversus podiculos ot lendes cum rosaseo oleo walet.”  Pide

LMl B traet, T p. 010G

{1} Trans. R, As. Soc. (1824.27).
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From the evidences we have adduced all
along there can now be scarcely any question
as regards the priority of the Hindus in mak-
ing mercurial remedies a speciality; and they
are entitled to claim originality in respect of

the internal administration of metals generally

seeing that the Charaka and the Susruta, not
to speak of the later Tantras, are eloquent
over their virtues.

ko



CHAPTHR VI.

Indebtedness of the Arablans to India.

The Arabians are acknowledged on all
hands to have played a prominent part in the
propagation of science and mathematics in
the West. When in the dark and middle
ages, the lamp of knowledge had begun to
burn very low in Europe and even when the
very vestiges of Greek culture and learning
had all but disappeared, save in the obscure
and dingy cells of the monk, it was the Arabs
who carried there the accumulated intel-
lectual treasures of the East, and thus laid
the foundation, so to speak, of modern Euro-
pean greatness,

It will, perhaps. be not out of place to dis-
suss here briefly as to how much India in-
directly contributed to this result in the de-
partments of medicine, pharmacy and other
kindred subjects. v
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The author of Kitab-al-Fikrist, who wrote
towards. the middle of the tenth century’,
Haji Khalifa and Ibn Abii Usaibiah, who
flourished at the commencement of the 13th
century, distinctly mention that by order of
the Caliphs Harun and Mansur several stand-
ard Hindu works on medicine, materia medica
and therapeutics were translated into Arabic.
The information onthe subject has been gather-
ed at length by Dietz in his Analecta medica,
Waustenfeld, author of Geschichte der Arab.
Aerste, Cureton®, Fliigel, Miiller and other

Arabic scholars.

(2 veosninnaa Abi'l Faraj Mohammed bin Ishak, surnamed an-
Nadim, a native of Bagdad, first conceived the jdea af a biblia.
graphical  dictionary. His Kitdb-al-Fiheist deals with every
I:nm:hn“ﬂrning. It gives the names of many authors and
their warks which have ceased 10 exist."— iz, of the Sarucens
by Ameer All, p. 459,

(2) Prof. H. H. Wilson in a ¥afe appended to a paper by
the Rev. W. Cureton entitled A eollection of such passages
relative to India as may oceur fn Arabie  writers” thus pithily
summarises his own views — In medicine the evidence s mofe
positive, and it is clear thar that the Charaka, the Suseméa,
the treatise called Nidina on disgnosis, and others on polsons,
diseases of waigen and therapentics, all familiar to Hindg Seienee,
were tranalated  and  studied by the Arabs in the days of
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Flugel® states on the authority of A#/d@b-al-
Firhrist that Susrud (the Sanskrit name
Susruta, thus corrupted into Arabic) was
translated by Mankh, the Indian, who cured
Harun ar-Raschid of a severe illness, and
was appointed physician in charge of the
Royal Hospital. We also learn that a work
on the official plants of India was rendered
into Arabic by the same Mankh. The other
comprehensive Sanskrit treatise, the Charaka
was also fully laid under contribution.

We have ample and overwhelming testi-
mony of Arabic writers, notably of Haji Kha-
lifa, that Hindu astronomy, algebra and
medicine were zealously studied by their com-
patriots, and many Hindu servants were in-
duced to reside at the Court of the Caliphs
as their instructors. Mussulman students,

Haran and Massur, either from the originaly or translations, made
ata still earlier periodd, into the language of Persin.”— Fourn.
Roval Asiatic Soc, old series, vi, pp. 105-118.

(1) * Zur Frage Gher die altesten  Urbersetzangen indischer
und persischer medicinischer Weerke ins Arabische | Ziet, deut
marg, Ges. xi. pp 148 and 325,



in their eager thirst for knowledge, used to
flock to the centres of learning in India, and
there drank deep at the verv fountain-head.
Indeed, it had come to be regarded as an
essential part of completing one's liberal
education to travel to India and learn the
seiences firsthand.

-That this is no language of rhetoric will be
evident from the extracts quoted below from
Gildemeister's  “ Seriptorum  Arabum  De
Rebus Indicis loci et opuscula.”

“Etiam Mubammed ben Ismall al Tantikhi in
Indiam profectus est eo imprimis consilio, ut Indo-
rum astronomiam cognosceret.

“'Ibn Albaithiir, rei herbarize inter Arabes peri-
tissimus, qui and eius disciplinae studium long-
inqua itinera per Hispaniam Africam et Asiam ins-
tituit, etiam in Indiam venit, teste Leone Africano:
Abulfada tamen et Ibn Abi Ucaibia, qui de vius
vita scripserunt, cius rei mentionem non faciunt,”
p- #o.

“Sed ctiam accuratius edocti erant, et scite fam
vetus Indopleusta eas disciplinas, in quibus Indi
‘maxime excellerent, nominat has: medicinam, phi-
losophiam et astronomiam. Eodem modo Hagi



Xl

Khalfa arithmeticam, geometriam, medicinam, as-
tronomiam et metaphysicam enumerat.” p. 81

“De-libris ex Indica lingua in Arabicam con-
versis iam inter Arabes egerunt ii, qui libros de re
literaria composuere.  Plurimi de iis sine dubio
apud Hag'i Khalfam legentur, cuius hucusque pars
tantum publico usui patet: De antiquioribus his
libris locuples testis est antiquissimus de Arabum
literis scriptor Ibn Abi Yaqub ibn Alnadim, qui in
Indice scientiarwm % * % ® & guem
seripsit anno 337 (inc. 10 Jul. g48) inter monu-
menta literarum Arabicarum etiam  peculiari cura
egit de libris e linguis Graeca, Persica et [ndica
conversis.,"" p. 82.

Haas, whose criticism of the Susruta we
Miller's sefura,  DAve already noticed, having
tion of Hass.  opce ‘taken up the position
of denying the antiquity of Hindu medicine
with special regard to the Charaka and the
Susruta, was driven to the necessity of dis-
counting, nay, explaining away, the numerous
references to Hindu works made by Mussul-
man writers. This had the effect of eliciting
a reply from Miller, who subjected the
Arabic literature bearing on the subject to a
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crucial examination, especially Book XII of
Useibia. He finds that not only the Charaka
and the Susruta, but also the Nidina and
the compendium Asdnkar,' a book on Poison
by Siniq the Indian, and another on Warm
and Cold, and several other works were ren-
dered into Arabic. This German orientalist
also arrives at the conclusion that Indian
physicians practised at the Court of Bagdad.*

We have now to place before the reader the
Albécins . €Vidence of a remarkable author

dence. —remarkable alike for the depth
of his learning, versatility of his genius, rare
impartiality of his judgment and his singular
freedom from race-bias.

Albériini lived in India from 1015-1030
A. D., and during this long sojourn he mas.
tered Sanskrit and studied Hindu mathema-

(1} A Variant has “Astankar,” which will be readily identified
as the Astinga of Vigbhata (see p. xlvil)

(2) “Schon vor Er-Rasid, vielleicht sogar gleichzeitip mit dem
Uebergange indischer Astronamie nach Bagdad......... haben sich
anch indische Aerste in Bagdad eingefunden.” | {Loc. cit. P 4501
" Arablsche Quellen zur Geschichte der indischen Medigin."—
“ Zeit, deut, morg, Ges. 34, p. 465. "
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tics and philosophy in the original. At a
time when his patron, Sultan Mahmud of
Ghzni, was busy pillaging the temples in
ThaneSwar, Mathura, Kanauj and Somnath
with the zeal of an iconoclast, this philosophic
Moslem was pondering over the Siimkhya
and the Pitajala, and instituting a compari-
son between their contents and those of the
“ Timzeus " and-its commentator, Proclus.
We have elsewhere quoted at length Albé-
cini’s views on Rasiyana (alchemy) ; it now
remains for us to glean such information from
him as will throw light on the subject under
inquiry. According to Sachau, the learned
translator of Albérini, " some of the books
that had been translated under the first Ab-
baside Caliphs were extant in the library of
Albérini, when he wrote his India, the Brah-
masiddhinta or Sindhind.........the Charaka
in the edition of Ali Ibn Zain and the Pafich-
tantra or Kalila and Dimna.” The fact that
the Charaka occupied a place in the library
of a cultured Arab affords an additional proof
of the esteem in which the Hindu system of
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medicine was held by the Moslem world.
We also learn that '“the Chnstian philoso-
pher and physician from Bagdad, Abulkahir
Alkhamnour, friend of Albémini, seems to
have practised in Ghazni his medical profes-
sion’’ (Sachau). This s significant as indi-
cating that both the Greek and Hindu sys-
tems held sway side by side ; but more of it
anon.' ;

So far as regards historical evidence, Let
Inteenal  evi. US now see if -any internal evi-
Gence. dence could be gathered in cor-
roboration of the former. Reference has
already been made to the Book on Poisons
by Saniq the Indian. We shall cite here
some parallel passages on the Examihation
of Poisoned Food and Drink. These are
the chief characteristics as given by Sinaq,
the Charaka and the Susruta respectively.

(1) " Dictz also in his Analectn Medica proves that the later
Greek physicians were acqnainted with the medical works of the
Hindus, and availed themselves of their medicaments: but he
more particularly shows that the Arablans were familiar with them,
“nd extolled the bealing art, as practised by the Indians, quite as
mich wn that in use among the Greeks."—Roele - = Antly. Hind,
Med™ iy :

L N TR ([ e —



Saxap riun Ixpiax

The vapor emitned
by potsaned food has
the  cofaur of the
theoat of fhe pecicack

cwhem fhe Soed
o fheenn infe five,
i rizer high in the
air ; fhe fire mokes
#rraclbiagy cownd s
when salt defligrates

el the smoke
has  2he samell of a
burnt corpse.  Po.

isoned drinles | bussor
wilk amd thiw milk
have o fight Wue to
vellow line,

Xy
Tue Coanaka

The food iy to be
Phronrm into fire for
festing the
flame becomes partis
rofoured  Nbe  the

plume af g Pereack,

Tue Svsuura

When putsaned
inod is thrown nto
fire, it mendes croel-
ling sound gwd the
Rawr  fowing Hiere.
Srom is Hwied ke

The tongue of the the throa? of  the

fiame alse beconies
pointed | & crackiing
smwand i3 emitied and
the smell af o putrid
corper i pereeteed.

Water, milk
and alher driabing
Higuidy, when mixed
with poison, heve
e lines  printed
srpor.— " Childtsi,
Ch, xxiii, 29-30,

peacock— * Kalpa,"
Ch. i, a3.

The physician, as superintendent of the
kitchen, well-versed in toxicology, is essen-

tially an Indian. institution.

Kalpa, Ch. I. 6.9

Miiller has pointed out the parallelism as
We have, however, added to

it the diagnostic test of poisoned food as

shown above.

Cf. Susruta,
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given in the Charaka, and it will be seen that
Saniq was equally indebted to this authority

and to the Susruta.

The description of leeches as given by
Rases agrees almost word for word with that
of the Susruta (Sanasrad) in many places.

SUsRUTA

The variety of leeches called
Krizhmdis dack in colour and
have thick heads, Karvurds
have their badies, like that of
eels with elevated stripes across
their abdomen. Alagardids
have hairs on their bodies large
sides and  black mouths,
Indrdyudlids have longitudinal
lines along  their back, of
fhe colasr of the rafubow,

Sdmudrifds are of a dark-
yellow colour and have var-
iegated spots on their bodies
resembling flowers in appear-
ance.  Gochondands have bi-
furcated tails like the 1wo
horms: of a cow and small
bheads. When these porson-

RasEs, QUoTING SANASRAD

OFf the leeches one j= poi-
sonous, which &5 iufensely
black like antimony haoiug
a large head : and scales like
certain fishes and having the
middle green: also another
upon which are hairs, bas a
large head and different

colowr [ike the rafn-bow:
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ons leeches bite any persom,
the bitten purts become smoolien
and very (tely, and fainting,
fever, buming of the body,
vamiting, mental derangement
and langour occur. 1o these
cases the medicine called Ma-
hdgada should be administer-
ed internally, applied exter-
nally and used as souff, The
bite of the leech called Judrd.-
Mudhe is fatal: Sweh is the
dsscription of the poisonous
leeches, and | their treatment.,
Now the non-poisonous
leeches.  Their names are as
follows :  Kapeld, Pingald,
Samkiemukht, Mishikd, Pun.
daribamukli and Sdvareikda

Kapgild have their sides of #he
colowr of orpiment

their back smooth and of the
coloue of the pulse called

in the colour of which there
are lines as in bilue-spar,
blusstone, deure—which cften
bites : themee will be crtsed
abscess  with fainting: with
coma  and  relaxing of the
joinis : nevertheless of thess
very leeches there is a geod
one which s assimilated to
the colour of water :

i which there
will be greenness having upon
it two lines like ersomc [orpi-
ment | but light red,



Mty { Phaseosiuwe mianga),
Fingalas hnve round bodies,
moye quickly, and are of
slightly red or tawny colour.
Sdukuhmukhis  are  liver-
colonred, suck blood quickly,
and have large sharp mouths,

Mushikis have the
cofonr and shape of rats aod
o bl smell.

Pundaribds have mouths like
the latus and are of the colour
of the pulse of Phaseolus
weepgre, Sdvarikds have green
colour fike the Teal of the lotus,
are functuous, and eighteen
fingrers in lengih. | They are
used only for extracting blood
from beasis.  Such is the des-
cription of the non-poisonons
leeches.  The non-poisonous
peeches are fouud in Turkey,
Pdndya (the country to the
south), Sakya (a mountain on
the banks of the Narbadd)

ers
cxXviu

iy
calobirad © and - vorvesponding
to the colonrs of Heer ;- wiiich
are st fo draw fo flrent=
selves fisee blood :

which
are assimilated o the  tail

[eolour] of & mronse : having @
horrible smell = * ®

And having the
belly red along with blackness
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and  Pastana (the wact of
country about Mathure).  Of
non-poisonons leeches, those
which are stronger snd have
large bodies, can drink blood
rapidly and et much, are
especially free from poison.

Leeches which are pro-
diweel in dirty water and from
the decomposition of poison.
ous fishes; insects, frogs, urine
and feeces are  poisonous,
Those praduced in friiee witer
and from the decomposition
of the different vhrieties of
the  Nefwnbivim Speciamm
and the Nymphaw lotus and
of Saivdiln Blvxa octandra i
HPE B - foi g0 .

The vatieties of Nymphra
mentioned here are  padme,
wtpala,  kumoda,  waliva,
duvaluyn, sngandfika  and
pundarka,

On this subject there s
the following  verse :—Non-
poisanous lecches go about in
the field and fragrant water,
They do not live in confined

TXixX

and the back grern ; they are

bitter but they will be worse

in bad  water quite stagnant
in which arc many small
tadpole  frogs:  wevertheles,
they wre good in o g
excelient waber,



places or lie in mud as they
seek comfort.  These should
be caught by means of wet-
leather or some other article.
They should be kept in a new
large earthen pot filled with
mud and water from a tank.
Mosses, dried  flesh  and
powdered tubers of water-
plants should be given them for
food. For bedding they should
be furnizhed with grasses and
leaves of water-plants. Fresh
water and food should be
given overy second or third
day, and every seventh day
the carthen pot should be
changed.  On  the subject
there is the following verse :
Leeches which are very
thin or thick or with their
central portions thick, which
move slowly or do not stick
to the part to which they are
applied, which drink little
blood, or whicn are poisonous,
are not fit for wse. When

‘about to apply leeches on a

person who has got a- disease

curable by them, the patient

shoald be made to sit or lie

cxx

also when
they are scied or caught, let
them be put away while all
that which is in jtheir own
belly is being purged
they ought not to be put on
except in A place not healthy .



down,  The affected part, il
free from pam, should be rub-
breed with a lietle cowdung and
earth, The leeches should
then be taken hold of and
smeared  with a mixture of
turmeric and mustard reduoced
to o paste with water.  They
should then be placed fora
while in a cup of water, till
they  are  relieved of  their
weariness and” afterwards ap.
plied to the diseased part.
When  befag applind,  thesr
wiouths should be lefi open
aud Mierr bodfies corerad with
Sine white wel rags.
¥
they oo’ wot Bife, w dfrop of
itk wr Blood shionld e ope-
plied fo, or a small incision
may be made on the diseased
parl.  Jf eten by these i
a loecl cavenot be applind, it
should be changed for wnothier,
A leech is
known 1o have Axed itsell 1o
the part when it raises s
shoulder and bends its head
like - a  horse-shoe.  When
fimed it should be covered

XXl

Hagh ; .'

lalgh
smoinfagents . dight do b¢
wde prowed the plate with
pasie that they may not 16uch
the: healthy  place: sl ax
aftereas ieeches are applied, prcl
aver themt a fine sooked clatly

IF o leveh dovs
st wfick
wiornted ety il o eith
blood s if it still  refuses o
bita, let anather kelapplid
in the place of a0

fef the place be
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with a piece of wet cloth and
a little water sprinked on it
occasionally, If the part
bitten by a lecch itches or is
painful, it s a sign that the
leech is drawing pure blood
and it should be removed
from the part.

If from. fandness for blood dut if
it catmel be reaidily remov-  yos wish that  they fall off,
od, o little rock-salt showld  sprinkle theie heads (menths)
be sprinkled on its head. 3 with sults and beep them fn

a jor. T

There is thus unmistakable evidence here
of the use of a chapter of the Susruta or
some such work.

Then again several drugs, which are re-
peatedly mentioned in the Charaka and are
almost exclusively Indian products, have been
borrowed in the materia medica of Useibiah

t The version of Rases,
3 Dautt's Trans being in the " dug " Latin of 1he
middle ages, s pol always very

intelligible to .

-

re—— T
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and others. The following may be taken
as examples: Pepper,' lac, nard,* liquorice,
assafetida  occimum, sanctum, bdellium,
cinnamon, the chebulic myrobalans, calamus
acorus, agallacha,’ berberis asiatica, * myrrh,
melia azadirechta, calotropis, (asclepias), and
red sandal. To quote Gildemeister :

“ Ex, hac Indiae parte asportatur agallochum
Kumirense, quod inde nomen cepit.” p. 156.

(1) Dioscorides also mentions the three peppers. Arabian
physivians of the tenth century also deseribe their propertics, See
Dymock, Warden and Hooper's * Pharmacographia Indiea,” [11,
P 176185,

(2} " Nardostachys jatamansi,” the Nardin of Dioscorides,
valled also * Gangitis,” because the Ganges fAowed from the foof
of the mountains where the plant grows : isid 11 p. 334

(1) For the discussion of agallocha (sans W4K ), see also
*“ Seript. arab. de Reb. Ind." pp. 65-72.

{4) The extract of the wood was also known to the Greeks
nnder the name of Indian Lycium. * Pharm, Ind." 1, 65

Cf. “ Among the strictly Indian products, we have the two

kinds of Pepper (long and round}, Cardamoms and Ginger (%)

« v« the "Dolichos,” mentioned by Hippocrates and Theo.
phn.uu. as well as by later authors, is considered to be “ Phaseolus

Vulgaris, and ta have been introdoeed from India in the time of
Alexander.” Royle: * Antiquity of Hinda Med.,” Lonad., 1837,
poran



CXXIV

« Abuldhali Sindius dum  Indiae regiones des-
cribit, dicit :

¢ Negarunt quidem sodales mei nec tamen istud
praestintissimum est.

“ Quando laudabatur India Indaque sagitta in
campo caedis,

 Per vitam meam ! terra est: in quam si pluvia
decidit,

“Cantingunt hvacinthi et uniones ei qui -
libus caret

“ Ibi originem habent muscus et camphora et
ambarum et agallochum

“ Et aromatum genera, quibus utuntur qui ino-
dori sunt.

“ Et odoramentorum species et myristica et
spica nardi ;

* Ibi ebur et tectonae lignum, ibi lignum alocs
et santalum

“ higue est tutia montis instar longissimi.”’
ppe 217-218.

That the Charaka should be changed by
Arabic wnters into * Sarak,” Susruta into
“Susrud,”’ Nidina into “Badan,” Astinga into
“*Asankar” and so forth, need not at all surprise
us. Such transformations can well be ex-
plained on phonetic principles. Moreover,
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one must remember that the Indian works
translated into Arabic were sometimes deriv-
ed from preéxisting Phelvi versions, and in
the migrations through successive languages,
the names often got frightfully disfigured. A
notable instance of this kind is afforded by
the fables of Pilpay (Kalila and Dimna*)
from which La Fontaine borrowed the idea
of several of his fables as he himseli acknow-
ledges : "1 shall only say, from a sense of
gratitude, that | owe the largest portion of
them to Pilpay, the Indian sage."” It has
now been made out that Pilpay or Bidpai is
a corrupt form of the Sanskrit word “vidyipati**
(master of learning).

Even long before the time of the Caliphs,
India was the favourite resort of the students
of medicine and other sciences, Thus
Barzouhyeh, a contemporary of the celebrated

() . o . . . et malgrb V'espece de transformation que
or livee a di subir en passant de Vindien en peblvi, du pehlvi e
arabe, de |' arabe en persan, on y retrouve encore des caractires
Irappans de cette origin . .-, . "—de Sacy. “Calila o
Dimnaa ou Fables de Bidpai, (1816), p. 5.
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Sassamian king Nashirvdn, (A. D. 531-572),
visited India to acquire proficiency in the
Indian sciences. '

Thomson, Hoefer, Kopp, and Berthelot
have done ample justice to

‘Arabian indebted- i .
nessto India ignor-  the claims of the Arabians as

ed by the Enropean e,
historians of che- the originators or, at any rate,

o as the propagators of alchemy
in Europe in the middle ages. M. Berthelot,
indeed, has recently shown that the ideas and
theories, as regards alchemy, humoral patho-
logy and physiology, which were promulgated
in the writings of Geber, Rases, Avicenna,
Bubacar and others, were essentially Greek
mn origin, though extended and improved
upon by the Arabians. The French savant
has, however, presented only one side of the

f) * . - 4ue Barzouyeh dans sa jeunesse, avoit
2Ejh fait on premier voyage dann I Inde, pour v rechercher des
sibatances médicinales et de simples, ot que <'fait dans ve veyage
qu" 1 avoit acquis In connoissance de la langue et de 'éeriture
Indbennes ... . . "l poan
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shield. '  In short, European historians of
chemistry have scarcely one word to say on
the indebtedness of the Arabians to the
Hindus, who contributed not a little to the
making of a Rases, a Serapion, or an Avi-
cenna, who, in turn, were the chief inspirers
of the European iatro-chemists down to the
17th century. *

Prof. Sachau, the learnedt ranslator and
Prof. Sachau, how-  editor of Albénini’s  India,

ever, does justice to - i
the cluimy of India. however, does justice to the

(1) Ci“—les Arabes, héritiors ot traductesrs de [3 scisnie
grecque."—Berthelot  “La Chimie s moyen bge 1, priface, i,
“Les sefences aaturelles furent surtout dtudides aux ixe o xp
sideles, dans ln eélebre deole des médecins svriens de Bagdad,
attirés et protégds par lewrs clients.  Dioscoride, CGralien, Panl
' E'gine furent ainsi traduits du gree en syriague, puis en arabe |
parfois méme traduits directement dans cette derniers lingue,
fhid, iv. ' Les califes recherchaient les savants syriens, h cause de
leur habileté médicale............or toute leur science venait des
Grees" ibif 1L, Introduction, Hi.

(2) Speaking of Albert the Great and Roger Bacon. Kopp
writes:  beide haben aus derselben  Quelle, den Arabern, ges.
chopfe." * Geseh, d. chem.” 1, fig. Draper equally ignores the
coutributivas of the Hindus : e, * The teachers of the Saracens
were the Nestoriand and the Jews®  “Hid latell, Dev. of
Europe,” Vol 1. . 38y, ol 8o,
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claims of both Greece and India in this’ res-
pect, when he remarks .—
i The cradle of Arabic literature is not Damas-

r:u;'ﬁlt Bagdad, the protection necessary for its
growth being afforded by the Caliphs of the house

g_{ Abbas.

¥ & The foundation of Arabic literature was laid
between 750-850 AD. The development of a
large literature  with numerous ramifications
carried out with foreign materials, as in Rome the
arigines of the national literature mostly point o
Greek sources. Greece, Persia and India were
taxed to help the sterility of the Arab mind.”

We cannot conclude this chapter better
than sum up its substance in the words of

Prof. Sachau:—

““What India has contributed reached Hn.gdﬂ.d
by two different roads. Part has come directly in
translations from the Sanskrit, part has travelled
through Eran, having originally been translated
from Sanskrit ( Pali 7 Prikrit 2 | inte  Persian, and
farther from Persian into Arabic. In this way, e.g.
the fables of Kilila and Dimna have been com-
municated to the Arabs, and a book on medicine,
probably the famous Charaka ¢/, “ Filrist, " p. 303.

!
;
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“In this communication between India and
Bagdad we must not only distinguish between two
different roads, but also between two d!ﬂemnt
periods, 4

“ As Sindh was under the actual rule of the
Khalif Mansir (A. D. 753-774), there came em-
bassies from that part of India to Bagdad#and
among them scholars, who brought along with
them two books, the “Brahmasiddhinta’’ of Brahma-
gupta (Sindhind), and his “ Khandakhadyaka®

L]

(Arkand). With the help of these pandits, .

Alfazari, perbaps also Yakub Ibn Tarik, translated
them. Both works have been largely used, and
have exercised a great influence. It was on this
occasion that the Arabs first hecame acquainted
with a scientific system of astronomy. They learned
from Brahmagupta earlier than from Ptolemy.

* Another influx of Hindu learning toock place
under Harun, A, D. 786.808. The ministerial
family Barmak, then at the zenith of their power
had come with the ruling dynasty from Balkh,
where an ancestor of theirs had been an official in
the Buddhistic temple Nawbekhdr i. e. navaviddra,
the new temple (or monastery).  The name Barmak
is said to be of Indian descent, meaning paramaka,
i.e. the superior (abbot of the vikira?). CF.
Kern, “Geschichte des Buddhismus" in Indien, #i, 445,
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used all over the world. The mfluence which the
decimal system of reckoning dependent on those
figures has had not only on mathematics, but on the
progress of civilisation in general, can hardly be
over-estimated. During the 8th and gth centuries
the Indians became the teachers in arithmetic and
algebra of the Arabs, and through them of the
nations of the West. Thus, though we call the
latter science by an Arabic name, it is a gift we
owe to India.”

We have thus far attempted to present
our readers with a brief, hurried and neces-
sarily imperfect survey of the gradual evolu-
tion and development of Hindu medicine and
alchemy from the Vedic age onward. We
hope we have been justified in dividing this
entire range into four distinct periods, each
characterised by fairly well defined features.
There are of course no sharp lines of demar-
cation—the one imperceptibly merging into
the other. These are (1) The Ayurvedic
Period ; (2) The Transitional period: (3)
The Tantric period ; (4) The latro-chemical
period.
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543-  Of course, the Barmak family had been con-
verted, but their contemporaries never thought
much of their profession of lslam, nor regarded it
as geouine.  Induced probably by family traditions,
they sent scholars to India, there to study medicine
and pharmacology., Besides, they engaged Hindu
scholars to come to Bagdad, made them the chief
physicians of their hospitals, and ordered them to
translate from Sanskrit into Arabic, books on medi-
cine, pharmacology, toxicology, philosophy, astro-
logy and other subjects. Still in later centuries
Muslim scholars sometimes travelled for the same
purposes as the emissaries of the Barmak, eg
Almuwaffak, not long before Albériini's time (“Codex
Vindobonensis, sive medici Abu Mansur liber fun-
damentorum pharmacologiz, ed. Seligmann, Vienna,
1859, pp. 6, 10, and 15, ."

We shall finish with another appropriate
extract from Prof. Macdonell's recent
work * :—

“ In Seience, too, the debt of Europe to India

So also Prof. has been considerable. There is

MAsIonels: in the first place, the great fact
that the Indians invented the numerical figures

{r) *“‘Hist. Sans. Lit." p. 424
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We shall now proceed to give a rough ac-

count of the chemical knowledge of each

period-—a more detailed description, especially
of the Tantric period, being reserved for the

second volume,
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The Ayurvedic Period

(From the pre-Buddhistic Fra to circa
800 A. D.)

CHAPTER I

The Constitution and Properties of Matter :
the Atomic Theory

IT is not our purpose to discuss in the present

" volume the theories dominating Hindu medicine

and, incidentally, chemistry. A concise preli-
minary summary of some of the salient features
of the Samkhya and Vaiseshika systems of philo-
sophy is, however, absolutely needed in order to
follow with advantage the excerpts given in this
book from the Charaka, the Susruta and other
works. In coonection with this, it would also be
interesting to compare the indebtedness of Hip-
pocrates to the doctrines of Parmenides, Em-
pedocles and other philosophers of the same
school.!

{l; *(Euvres d' Hippocrate " by E. Littrd, Parls, 1839,
Tome 1, Intro, pp. $3et seq. | In connection with this chapter



a HINDU CHEMISTRY

Kawmiida, the founder of the Vaiseshika system,
chiefly ocoupied himself with the study of the pro- &
perties of matter. The atomic theory, as pro-
pounded by him, has many points in common
with that of the Greek philosopher Democritus.

His theory of the propagation of sound cannot -
fail to excite our wonder and admiration even at#
this distant date. No - less remarkable is his |
statement that light and heat are only cfj_'fﬁ*rﬂn.f. * ‘!
Sornis of the same essential substance. But Kanada N
is anticipated in many material points by Kapila, ]
the reputed originator of the Siamkhya philosophy. i
With the purely metaphysical aspects of these *
systems we are not concerned here,  Their theories

of matter and its constitution alone fall within the

scope of our present enquiry. We shall now f
briefly refer to some of their doctrines.

The Samkhya, in common with other systems
of Hindu philosophy, teaches that salvation in
after-life is only attainable by perfect knowledge. :
According to Kapila, there are three sources of
knowledge which consists in right discrimination
of the ptfl'tpllhll! and imperceptible principles

l!umﬁrmydmmmullﬁmrpuf Efiu:hll_tthhﬂ”.w_qL .
ed. 1903, specially the articles : "Die Asrste PP 231-254, and
" Diie Atomistischen Physiker ", pp. 384-298. X

. ¥
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of the material world from the immaterial soul:
He enumerates these principles to be twenty-five
in number.  For our present purpose, however a
few of these only come within our purview. These
we will present to our readers in  the inimitable
language of Colebrooke, whose masterly exposition
of Hindu thought, though written nearly four
scores of years ago, still retains its value and
authoritative stamp' :—

C TANMATRAS OR' PARTICLES,

“Five subtile particles, rudiments, or atoms,
denominated Tanmatras ; perceptible to beings of
a superior order, but unapprehended by the grosser
senses of mankind : derived from the conscious
principle, and themselves productive of the five
grosser clements, earth, water_fire, air, and space.

Five ELEMENTS.

“Five elements, produced from the five ele-
mentary particles or rudiments. 1st. A diffused,

(1} Trans, Royal As, Soe, Vol & pp. 19-43 and pp, ga-1:18
Tlu-Eumpua student who wishes to. pursue the subjoct further
way conmult Max Maller's * Six Systems of Indian Philosaphy "
in which an ample and exhaustive bibliography will be found.
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ethereal fluid (ikiisa), occupying space : it has the
property of audibleness, being the vehicle of sound,
derived from the sonorous rudiment or ethereal
atom. and. Air, which is endowed with the pro-
perties of audibleness and tangibility, being sensible
to hearing and touch; derived from the tangible
midiment or serial atom. grd. Fire, which is invested
with properties of audibleness, tangibility and
colour ; sensible to  hearing, touch and sight:
derived from the colouring rudiment or igneous
atom. 4th. Water, which possesses the properties
of audibleness, tangibility, colour and savour ; being
sensible to hearing, touch, sight and taste ; derived
from the savoury rudiment or aqueous atom. sth.
Earth, which unites the properties of audibleness
tangibility, colour, savour and odour ; being sensible
to hearing touch, sight, taste and smell ; derived
from the odorous rudiment or terrene atom.

ANIMATED ATOM.

“The notion of an animated atom seems to be
a compromise between the refined dogma of an
immaterial soul and the difficulty which a gross
understanding finds in grasping the comprehension
of individual existence, unattached to matter.
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GrOSSER Bobpy,

“The grosser body, with which a soul clad in
its subtile person is invested for the purpose of
fruttion, is composed of the five elements or of
four, excluding the ethereal, according to some
authorities ; or of one earth alone, according to
others. That grosser body, propagated by gener-
ation, is perishable. The subtile person is more
durable, transmigrating through successive bodies,
which it assumes, as a mimic shifts his disguises

to represent various characters.”

We now come to the treatment of the subject by
Kawida in his famous Vaiseshika system: Here
also we are indebted to Colebrooke for the fol-
lowing summary. Kawida arranges the objects of
sense in six categories, viz, substance, quality,
action, community, difference and aggregation.
According to him :—

4], Substance is the intimate cause of an
aggregate effect or product : it is the site of qualities
and of action ; or that in which qualities abide, and
in which action takes place. .

“Nine are enumerated, and no more are re-
<ognised. Darkness has been alleged by some
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philosophers ; but it is no substance ; nor is body
a distinct one; nor gold which the Mimiimsakas

affiem to be a pcculinr substance.
“Those specified by Kanada are :

EARTH. :

#g. Earth, which besides qualities common to
most substances (as number, quantity, mdn‘h
dualth, conjunction, disjunction, priority, p-usll.‘-
,riority, gravity, fluidity and faculty of velocity
and of elasticity}, has colour, savour, odour and
feel or temperature. Its distinguishing quality is
smell ; and it is succinctly defined as a substance
odorous. In some instances, as in gems, the smell
is latent : but it becomes manifest by calcination.
“It is eternal, as atoms ; or transient, as aggre-
gates. In either, those characteristic qualities are
transitory, and are maturative, as affected by light
and heat: for by union with it, whether latent
or manifest, form, colour, taste, smell and tem-
perature are in earth of any sort annulled, -and
other colour ete. introduced.
. “Aggregates or products are either organised
bodies, or organs of perception, or unorganic masses.
-~ Organised earthly bodies are of - five sorts.
Tha organ of smell is terredus.  Unorganic nasses
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are stones, lumps of clay, ete. The union of
integrant parts is hard, soft or cumulative as
stones, flowers, cotton, etc,

WaTER.

“2. Water, which has the qualities of earth;
excepting smell, and with the addition of viscidity.
Odour, when observable in water is adscititious,
arising from mixture of earthy particles.

“The distinguishing quality of water is coolness.
It is accordingly defined as a substance. cool to
the feel.

“It it eternal, as atoms ; transient, as aggregates.
The qualities of the first are constant likewise;
those of the latter inconstant.

“Organic aqueous bodies are beings abiding
in the realm of Varura. The organ of taste is
aqueous : witness the saliva.  Unorganic waters are
rivers, seas, rain, snow, hail, etc,

“It is by some maintained that hail is pure
water rendered solid by the supervention of an
unseen virtue : others imagine its solidity to be
owing to mixture of earthly particles.

LiGHT:

“3. Light is coloured, and illumines other
substances ; and to the feel is hot: which is its
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distinguishing quality. It is defined as a substance
hot to the feel. [Heat, then, and light are identi-
fied as one substance.]*

“It has the qualities of carth except ::'mr:lll,
taste, and gravity. It is eternal, as atoms; not so,
as agpregates,

“Organic luminous bodies are beings abiding in
the solar realm. The visual ray, which is the
organ of sight, is lucid. Unorganic light is
reckoned fourfold : earthy, celestial, alvine and
mineral. Another distinction concerns sight and
feel ; as light or heat may be either latent or
manifest, in respect of both sight and feel, or
differently in regard to either. Thus fire is both
seen and felt ; the heat of hot water is felt but
not seen; moonshine is seen, but not felt: the
visual ray is neither seen nor felt. Terrestrious
light is that, of which the fuel is carthy, as fire.
Celestial is that of which the fuel is watery, as
lightning and meteors of various sorts, Alvine is that
of which the fuel is both earthy and watery:
itis intestinal, which digests food and drink. Mineral
is that which is found in pits as gold. For some
maintain that gold is solid light ; or, at least that

. * The sentence under bracket is Colebrooke's own,
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the chief ingredient is light which is rendered solid
by mixture with some particles of earth. Were it
mere earth, it might be calclined by fire strongly
urged. Its light isnot latent, but overpowered by
the colour of the earthy particles mixed with
it. In the Mimimsa, however, it is reckoned as a
distinct substance, as before observed.

After giving an account of air and ether ete.,
Colebrooke proceeds with Kanada's

(1) The term "element 7 was not generally used inthe modern
sense of a component of a compound ; rather it connoted eertain pre-
perties characteristic of matter, eg., colduess, drynes, heaviness,
fuidity ete, thus it refered to certain qualities in the abstract.
The Greek  philosophers also held similar, if not identical, views,
Cf. * Empedokles und die moderne Chemie.” pp. 185-86 of
* Griechische Denker " by Gomperz vol. 1, ed. 1gog. The
following extract will also throw much Hght on the subject i

“The four so-called *eclements"—air, water, ewrth and
fire—were regarded by that intellectually grear philosopher,
Empedocles of Agrigent (about 440 n.c.), as the basis of the world ;
but neither he himself nor Aristotle, who adopted these into
his system of natural philosopby, looked spon them as different
properties carred about by one original matter, Their chiel gualities
(the prim gualitates of the later scholastics) he held to be those
apparent to the touch, vix, warm, cold, dry, and moist. Each
of the four socalled elements is characterised by the posses.
wion of two. of these properties, air being warm and moist,
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CONCEPFTION OF THE SIMPLE, BINARY, TERTIARY,
AND QUATERKARY ATOMS.

“ Material substances are by Kamida considered
to be primarly atoms ; and secondarily, aggegates.
He maintains the eternity of atoms ; and their
existence and aggregation are explained as
follows :

% The mote, which is seen in a sunbeam, is the
smallest perceptible quantity. Being a substance
and an effect, it must be composed of what is less
than itself ; and this likewise is a substance and
an effect ; for the component part of a substance
that has magnitude must be an effect. This again
must be composed of what is smaller ; and that
smaller thing is an atom. It is simple and uncom-
posed ; else the series would be endless: and,
were it pursued indefinitely, there would be no
difference of magnitude between a muostard seed

water moist and cold, éarth cold and dry, and fire dry and
warm, The differences in the material world wers, therefore,
to be ascribed to the properties inherent in matter,

- - L -

* Aristotle conxidered that his four elements were insufficient in
themselves to explain the phenomena of nature; be therefore
assumed a Bfth oo, termed ov'via, which he imagined to possess
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and a mountain, a gnat and an elephant, each
alike containing an infinity of particles. The
ultimate atom then is simple.

“'The first compound consists of two atoms:
for one does not enter into composition ; and there
IS no argument to prove, that more than two
must, for incohation, be united. The next consists
of three double atoms; for, if only two were con-
joined, magnitude would hardly enswe since it
must be produced ecither by size or a number of
patircles : it cannot be their size and, therefore, it
must be their number.  Nor is there any reason for
assuming the union of four double atoms, since
three suffice to originate magnitude. The atom
then is reckoned to be the sixth part of a mote
visible in a sunbeam.

“Two earthly atoms, concurring by an unseen
peculiar virtue, the creative will of God, or time,
or other competent, cause, constitute a double
atom of earth; and, by concourse of three binary
atoms, a tertiary atom is produced ; and by
an  ethereal or immaierinl noture and to permeate the whole
world.  As the “‘guinty esentiz” ihis played an immense sdle
among the followers of the Aristotelian doctrine in the Middle
Ages, and gave rise to endless confusion, from the endeavours
dmﬂp’tuﬁmhﬂhmw&tnhm-h toe
Isolate it




12 HINDU CHEMISTRY

——— e e

concourse of four triple atoms, a quaternary atom ;
and so on, to a gross, grosser, or grossest mass of
carth : thus great earth is produced ; and in like
manner, great water from agqueous atoms ; great
light, from luminous; and great air, from wnal.
The qualities that belong to the effect are those
which appertained to the integrant part, or
primary particle, as its material cause ; and con-
versely, the qualities which belong to the cause are
found in the effect,

*The dissolution of substances proceeds in-
versely. In the integrant parts of an aggregate
substance resulting from composition, as in the
potsherds of an  earthen jar action is induced
by pressure attended with velocity, or by simple
pressure.  Disjunction ensues ; whereby the union,
which was the cause of incohation of members,
is annulled ; and the integral substance consisting
of those members, is resolved into its parts,

" There seems to be a high degree of probability in the sssump-
tion that Empedocles and Aristotle did not themselves dedoce
‘their theary of the clements, but derived it from other SOULCES |
thus the cldest writings of India teach that the world consists
1‘.! the four elements mentioned above, together with ether, which
dhst s mont likely related to Aristotle's o'veis--Meyer's * Hist. of
-Chm"‘,!nfhmui. 1898. pp. 7-8.
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and is destroyed : for it ceases to subsist as a
whole.

QUALITY OF THE SUBSTANCE VIZ.,
COLOUR, SAVOUR, ETC.

‘L Quality is closely united with substance :
not, however, as an intimate cause of it, nor consig-
ting in motion ; but common : not a genus, vet
appertaining to one. It is independent of conjune-
tion and disjunction: not the cause of them, not
itsell endued with qualities,

“ Twenty-four are enumerated,  Seventeen only
are, indeed, specified in Kawida's aphorisms; but
the rest are understood.

“1. Colour. Itis a peculiar quality to be ap-
prehended only by sight; and abides in three
substances ; earth, water, and light. It is a charc-
teristic  quality of the last; and, in that, is
white and resplended. In water it is  white,
but without lustre. In the primary atoms of both
it is perpetual ; in their products, not so. In earth
it is variable ; and seven colours are distinguished :
vis. white, yellow, green, red, black, tawny (or
orange) and wvaricgated. The wvarictics of these
seven colours are many, unenumerated. The
six simple colours occur in the atoms of the earth .



r4 HINDU CHEMISTRY

s —

and the seven; including variegated, in its double
atoms, and more complex forms. The colour of
integrant parts is the cause of colour in the
integral substance,

“ 2 Savour. It is a peculiar quality, to be
apprehended only by the organ of taste ; and abides
in two substances, earth and water. It is a
characteristic quality of the last ; and in it is sweet.
It is perpetual in atoms of water: not so in aqueous
products. In earth it is variable, and six sorts
are distinguished : sweet, bitter, pungent, astringent,
acid, and saline,

"3- Odour. It is a peculiar quality, to be ap-
prehended only by the organ of smell ; and abides
in. earth alone, being its distinguishing quality.
In water, odour is adscititious, being induced by
union with earthy particles; as a clear crystal
appears red by association with a hollyhock, or
other flower of that hue. In air also it is adsciti-
tiopus: thus a breeze, which has blown oaver
blassoms, musk, camphor, or other scented subs-
tances, walts fragrant particles of the blossoms,
etc. The flowers are not torm, nor the musk
diminished ; because the parts are replaced by
4 reproductive unseen virtue, However, camphor
and other volatile substances do waste. i
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GRAVITATION.

“12. Gravity is the peculiar cause of primary
descent or falling.

“It affects earth and water. Gold is affected by
this quality, by reason of earth contained in it.

“In the absence of a countervailing cause, as
adhesion, velocity, or some act of volition, descent
results from this quality. Thus a cocoanut is
withheld from falling by adhesion of the foot-
stalk ; but, this impediment ceasing on maturity
of the fruit, it falls,

“ According to Udayana Achiarya, gravity is
imperceptible, but to be inferred from the act
of falling. Vallabha maintains that it is perceived
in the position of a thing descending to a
lower situation.

LEvITY.

“Levity is not a distinct quality, but the negation
of gravity.
FLutpITY.
“13. Fluidity is the cause of ariginal trickling.

“It affects earth, light and water. It is natural
and essential in water ; adscititious in earth and
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light ; being induced by exhibition of fire in molten
substances, as lac, gold etc,

“Fluidity is perceptible by external senses, sight
and touch.

“In hail and ice, fluidity essentially subsists,
but is obstructed by an impediment ansing from
an unseen virtue which renders the water solid.

Viscinary.

14: “Viscidity is the quality of clamminess
and cause of agglutination. It abides in water
only. In oil, liquid butter, ete., it results from the

watery part of those liquids.

SOUND.

“15. Sound is a peculiar quality of the ethereal
element, and is to be apprehended by the hearing.
It abides in that element exclusively and is its
characteristic quality. Two Sorts are distinguish-
ed : articulate and musical.

THEORY OF THE .PROPAGATION OF SOUND.

“To account for sound originating in one place
oeing heard in another, it is observed, that sound
is propagated by undulation, wave after wave,

_ o e
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radiating in every direction, from a centre, like
the blossoms of a Nauclea. It is not the first, nor
the intermediate wave, that is the sound heard:
but the last that comes in contact with the OFgan
of hearing: and therefore it is not quite correct
to say, that a drum has been heard. Sound originates
in conjunction, in disjunction, or in sound itself.
The conjunction of cymbals, or that of a drum and
stick, may serve to exemplify the first, It is the
instrumental cause. The rustling of leaves is an
instance of disjunction being the cause of sound.
In some cases, sound becomes the cause of
sound. In all, the conformity of wind or ils
calmness is a concomitant cause : for an adverse
wind obstructs it. The material cause is in every
<ase the ecthereal fluid: and the conjunction of
that with the sonorous subject is a concomitant
cause,”

It now only remains for us to furnish a précis
of the atomic theory of Kawida in the words of

Max Miller:
ANUS OR ATOMS.

“ What is thought to be pecaliar to Kamida,
nay the distinguishing feature of his philosophy,
is the theory of Anus or Atoms. They take the

2
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place of the Tanmiitris in the Simkhya philosophy.
Though the idea of an.atom is not unknown in
the Nyaya-philosophy (Nyiya Siitras, IV. 2, 4-25),
it is nowhere so fully worked out as in the
Vaiseshika. Kamida argued that there must be
somewhere a smallest thing that excludes further
analysis. Without this admission, we should have
a regressus ad imfinitum, a most objectionable
process  in the eyes of all Indian philosophers.
A mountain, he says, would not be larger than a
mustard seed. These smallest and invisible particles
are held by Kawida to be eternal in themselves,
but non-eternal as aggregates. As aggregates again
they may be organised organs, and inorganic.
Thus the human body is earth organised, the power
of smelling is the earthly organ, stones are
inorganic.

“It is, no doubt, very tempting to ascribe a
Greek origin to Kawida's theory of atoms. But
suppose that the atomic theory had really been
bormowed from a Greek source, would it not be
strange that Kawida's atoms are supposed never
to assume visible dimensions till there is a com-
bination of three double atoms (Tryanuka),
neither the simple nor the double atoms being
supposed to be visible by themselves. I do not
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remember anything like this in Epicurean authors,
and it seems to me to give quite an independent
character to Kawmida's view of the nature of an
atom.

“We are told that water, in its atomic state, is
eternal, as an aggregate transient. Beings in
the realm of Varuwa (god of the sea) are organ-
ised, taste is the watery organ, rivers are water
inorganic.”

“Light in its atomic state is eternal, as an ag-
gregate transient. There are organic luminous
bodies in the sun, sight or the visual ray is the
luminous organ, burning fires are inorganic.

“Air, again, is both atomic and an aggregate.
Beings of the air, spirits, etc., are organised air;
touch in the skin is the wrial organ, wind is in-
organic air. Here it would seem as if we had
something not very unlike the doctrine of Empedocles.

»* o # Bat though we may discover
the same thought in the philosophies of Kamida
and Empedocles, the form which it takes in India
is characteristically different from its Greek form.”"

() * Indian Philosophy”, pp. 55485
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DATES OF THE PHILOSOPHICAL SUTRAS—
THE QUESTION OF PRIORITY.

As regards the dates of the philosophical
siitras, nothing definite is known ; here, as in
the subsequent portions of our history, we have
to depend largely upon constructive chronology.

We quote below two short extracts from Professor
Max Miiller's “Indian Phﬂu&nph}'" which sum-
marise all the information available at present on
the subject:

“If we consider the state of philosophical
thought in India such as it is represented to us
in the Brihmawras and Upanishads, and afterwards
in the canonical books of the Buddhists, we
cannot wonder that all attempts at fixing the dates
of the six recognised systems of philosophy, nay
even their mutual relationship, should hitherto
have failed. It is true that Buddhism and Jainism
were likewise but two philosophical systems out of
many, and that it has been possible to fix their
dates. But if in their case we know something
aboat their dates and their historical development,
this is chiefly due to the social and political import-
ance which they acquired during the fifth, the
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fourth, and the third centuries B. C., and not simply
to their philosophical tenets. We know also that
there  were many teachers, contemporaries of
Buddha, but they have left no traces in the literary
history of India.

* - - - e

“We cannot be far wrong therefore if we
assign the gradual formation of the six systems
of philosophy to the period from Buddha (sth
century) to Asoka (third century), though we have
to admit, particularly in the cases of Vedinta,
Simkhya and Yoga, a long previous development
reaching back through Upanishads and Brihmawas
to the very hymns of the Rig Veda.

“It is equally difficult to fix the relative posi-
tion of the great systems of philosophy, because,
45 | explained before, they quote ecach other
mutually. With regard to the relation of Bud-
dhism to the six orthodox systems it seems to me
that all we can honestly say is that schools of
philosophy handing down doctrines very similar
to those of our six classical or orthodox systems
are presupposed by the Buddhist S " (pp- 116
—120)

As regards the question of priority, we shall
also take the liberty to quote below from Prof.
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Macdonell's “History ‘of Sanskrit Literature” :

“Turning to Philosophical Literature, we find
that the early Greek and Indian Philosophers
have many points in common. Some of the
leading doctrines of the Eleatics, that God and
the universe are one, that everything existing
in multiplicity has no reality, that thinking and
being are identical, are all to be found in ‘the
philosophy of the Upanishads and the Vedinta
system, which is its outcome. Again, the doctrine
of Empedocles, that nothing can arise which has not
existed before, and that nothing existing can be
annihilated, has its exact parallel in the characteristic
doctrine of the Simkhya system about the eternity
and indestructibility of matter. According to Greek
tradition, Thales, Empedocles, Anaxagoras, Demo-
critus, and others undertook journeys to Oriental
countries in order to study philosophy. Hence
there is at least the historical possibility of the
Greeks having been influenced by Indian thought
through Persia.

“Whatever may be the truth in the cases just
mentioned, the dependence of Pythagoras on
Indian philosophy and science certainly seems
to bave a high degree of probability, Almost all
the doctrines ascribed to him, religious, philoso-

R — T —
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phical, mathematical were knownin India in the
sixth century B. C. The coincidences are so
numerous that their cumulative force becomes can-
siderable, The transmigration theory, the assump-
tion of five elements the Pythagorean thecrem
in geometry, the prohibition as to eating
beans, the religio-philosophical character of the
Pythagorean fraternity and the mystical specu-
lations of the Pythagorean school, all have their
close parallels in ancient India. The doctrine of
metempsychosis in the case of Pythagoras appears
without any connection or explanatory background
and was regarded by the Greeks as of foreign
origin. He could not have derived it from Egypt,
as it was not known to the ancient Egyptians. In
spite, however, of the later tradition, it seems
impossible that Pythagoras should have made
his way to India at so early a date, but he could
quite well have met Indians in Persia."

: (1) * History of Sanskrit Literature " pp. g21—22, Colebrooke
himsell sums op his views in these words —*1 should be disposed
to conclude that the Indians were in this instance teschers than
learners”  * Trans. Roy. As. Soc, Vol 1, p. 579 Prof. H. H.
Wilson  cbserves —"that the Hindus derived any of thelr philo-
sophical ideas from the Greek seems very Improbable, and if
there is any borrowing in the case, the latter were most probably
indebted to the former” Preface to: the Simkhya Kiriki

i1837) p. = i




CHAPTER II

Chemistry In the Charaka and the SusTuta

THE CHARAKA

[The subject-matter in the fgst fow extracts |n this chapter is
practically based ‘npon the Valmshilka system ; see ante pp. 6 o

aeg ]
THE TAsTES—THE METALS AND THEIR CALCES

“The object of the tongue is taste. Water and
carth are the objective existences in which taste
inheres.  In its manifestation and as regards par-
ticular kinds of it, space, air and light are also its
adjuncts. Sweet, sour, salt, pungent, bitter and
astringent, these are regarded as the sixfold cata-
logue of tastes. * * * QObjects are again known
to be of three kinds, »is., animal products, vege-
table products and products appertaining to the
earth. Honey, vaccine, secretions, bile, fat, marrow,
blood, flesh, excreta, urine, skin, semen, bones,
tendons, horns, nails, hoofs, hair, bristles and

43 =
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the bright pigment called Gorochand,* are used
(as drugs) among animal products. Gold, the
five metals and their ordure [fe. their calces, the
five metals vis., silver, copper lead, tin and iron],
sand, lime, red arsenic, gems, salt, red chalk and
antimony, are indicated as drugs appertaining to
the earth.'”

A DsCOURSE ON THE TASTES—THEIR RELATIONSHIPF
TO THE FIVE PriMM. ELEMENTS—THE
NATURE OF THE ALKALIL

“Once on a time, the son of Atri, and Bha-
drakiipyas Sikuntdya and the full-eyed Maudgalya,
and the golden-eyed Kausika, the sinless Bharadvija
otherwise called Kumirasiras, the blessed king Viiry-
ovida, that foremost of all intelligent men Nimi, the
ruler of the Videhas, Vadisa of high intelligence,
and Kamkhiyana.vilhika, that foremost of all
physicians of the Vilhika country,—these Rishis,
all of whom were old in years and learning and
all of whom had subjugated their souls, came
together to the delightful Chaitraratha woods,
desirous of passing a few days in enjoyment

(1) Concretions found in the gall bladder of the ox.
{3} A C Kaviratna's Translation of “Charaks Samhitd," pp. 6-7.
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and pleasure. As those Ryshis conversant with
every topic were sealed there, the following
discourse of grave import took place among them
on the subject of the proper ascertainment of
the (different) tastes and food.

“There is one kind of taste said Bhadrakapya;
which persons skilled in the subject regard as are
of the five subjects of the senses, viz., that which
relates to the tongue. That, again, is not different
from water. .

“The Brihmanma Siakuntéya said there are two
tastes, their virtues being that one of them cuts or
removes from the body all bad humours or ingre-
dients, and the other only checks or curbs them.

“There are three tastes, said the full-eyed
Maudgalya. Their virtues are cutting, curbing, and
bath.

“There are four tastes, said the golden-eyed
Kausika. They are agreeable and beneficial, and
agreeable and non-beneficial, disagreeable and
beneficial.

“There are five tastes, said Kumirasira-
Bharadvija. They appertain to Eart.h, Water, Fire,
- Air and Ether (or Space).

“There are six tastes, said the royal sage

PR — T— N L .
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Viryovida. They are heavy, light, cold, hot, weily
and dry. :

“There are seven tastes, said Nimi, the ruler
of the Videhas They are sweet, sour, saltish,
pungent, bitter, astringent and alkaline.

“There are cight tastes, said Vadisa-Dhimirgava.
They are sweet, sour, saltish, pungent, bitter,
astringent, alkaline and that which remains in an
unmanifest form.

“The tastes are infinite in number, said Kim-
khiyana, foremost among the physicians of the
Vilhika country, in consequence of the infinite
variety of their virtues, operations or cffects and
methods of corrections (or mixture for adding to
their virtues, etc.,).

WThe illustrious son of Atr, iz, Punarvasy,
said that the number of tastes is truly six. They
are sweet, sour, saltish, pungent, bitter and astrin-
gent. The source from which these six flow, 7. e.
their origin, is water. Their operations or effects
are of two kinds, viz,, cutting and curbing. In
consequence, again, of mixture or combination, they
become both cutting and curbing at the same
time. Agreeable and disagreeable are their
divisions that depend upon the likes and dislikes
of men. Beneficial and non-beneficial are their
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powers. The refuge of the tastes are the modi-
fications of the five primal elements (of Earth,
Water, Fire, Airand Ether or Space). The tastes,
again, depend upon the (original) nature of their
refuge, the modifications of that refuge, combina-
tions of the substances that form their refuge, as
also place, and time,*

“The virtues or properties (attaching to the
tastes) occur in those which constitute the refuge
[of the tastes), called objects. Those virtues are
heavy, light, cold, warm, oily, dry and others.

“Kshdra (alkali) is so called from its being
produced by kskarana (dropping down or straining).
This is not a taste. It is, on the other hand, an
object. It is, in fact, produced from many kinds of
taste. Hence, it has many tastes. Among them,
pungent and saline predominate. It is composed
of many objects of the senses. It is manufactured
with the aid of different processes.

b 4 * * * *

{1) The mmiifications of the five primal elements  constitute
the refuges of the tastes. Every substance is formed by modifi-
cations of those elements.  What i said, therefore, is that material
sibstances am the refuge of the tastes, ie the tastes inhire
in them,

TR W T T T R e pe——
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“At the outset, however, we shall say something
referring to the diversity of objects (which are the
refuse of the tastes).  All objects are the results of
the combinations of five primal elements (wvis.,
Earth, Water, Fire, Air and Ether or Space). As
regards Medical Science, object are of two kinds,
vig., those endowed with animation and those that
are inanimate. The attributes which inhere in
objects are sound, &e., heaviness &e., ending with
solubility."!

We now quote only a few typical instances
of mineral and metallic preparations.

THE Five KiINps oF SALTS

"The five kinds of salts vis, sauvarchala, sain-
dhava, vit, audbhida, with simudra.”” [See Index
under the respective headings].

MINERALS FOR EXTERNAL APPLICATION

“Sulphate of copper, sulphate of iron, realgar,
orpiment and sulphur in combination with vege-
table drugs are prescribed for external application
in ringworm, eczema, leprosy, &c.,'"™

(1) Kaviratna's Trans., pp. 30599
(2) Sdtra, Ch, IIL, 4-5
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Tuge EiGHT VARIETIES OF URINE

“The eight varieties of urine are those of the
shfe'p_t,- the goat, the cow, the buffalo, the elephant,
the camel, the horse and the ass'" !

PREPARATION OF KSHARA (ALKALI)

“A young butea fromdosa is to be cut to pieces
and dried and finally reduced to ashes. The ash
is to be lixiviated with four or six times its weight
of water and strained (through linen) 21 times."®

PiL [ron CoMPOUND

“Into the composition of pill iron compound
pyrites and the rust of iron enter.” *

A CoOLLYRIUM

*The ingredients of a collyrium are conch-shell,
coral, lapis lazuli, iron, copper, the bone of the

(1) Ibid, Ch. 1,43
fa) Chikitsd, Ch. XXT11, 26,
(a1 Ibid, Ch, XV 28, _

L Tt
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frog, sulphide of antimony and the seed Ayper-
anthera morunga"™

[The first five articles are interpreted as mean-
ing the calces thereof.]

Powbper oF PEArRL COMPOUND

“Among the constituents we have, pearl, sul-
phur, powder of iron, copper and silver.”*

[The text does not precisely say whether the
metals are to be used ax swchk or as killed by
being roasted with sulphur. The Hindu physicians
however always take them in the latter sense. ]

Irox, GoLn AND SILVER Toxics

“A thin iron plate is to be made red hot and
plunged into the decoction of the myrobalans, cow's.
urine, the solution of ‘the salts”, the solution of the
alkali extracted from the ash of butea fromdosa:
f.e. made red hot and plunged into ome of the
above liquids at a time. When the iron becomes
black lke collyrium it is to be powdered. b 0

{1} Tbid, Ch, XXVI, 123.
.[-.lj Chilitsd, Ch. XVII, 4o,
The references are according ta the edition of Kavirajes D. N.
Sen and 1% N. Sen.

»
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-
“The same process to be adopted in the case

of gold and silver.
Rasivana DEFINED

“Medicines are of two kinds : the one promotes
the strength and vitality of the healthy, the other
cures diseases. .

“Whatever promotes longevity, retentive me-
mory, health, virility, &c. is called Rasiyana.”,

THE SUSRUTA
" PREPARATION AND USE OF ALKALIES AND ]
v -
ALKALINE CAUSTICS.! i "l1

“OF all cutting instruments and accessory cutting’
instruments, caustics are superior inasmuch as
they perform the work of incisions, punctunes
and scarifications, relieve derangements of the
.three humours, #is., air, bile and phllgm.- and
uniformly affect the diseased part to whidh they
are applied. Avhdra (caustics) are S0 ..ca]_led

{1} ' Chikitsi Ch. 1, 5, pp. 407-g8.
(2) Ibid Ch. L. pp. 2.6. "

; 5
(3 We have adopted Udoy Chand Dutta’s Transhitlon of
Cha, Mwathuﬂuinmndimhmgnﬂhmq
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.
because they remove diseased parts and destroy
the skin and flesh. From being composed of
numerous - medicines they can affect the three
humours. Caustics being white in colour are cooling
or of lunar origin.' This origin is not inconsistent
with their burning, escharotic and lacerating pro-
pertics. Being composed of numerous heating
medicines, caustics are acrid, hot and pungent.
Tht}‘ promote suppuration, destroy parts, impmm
unhefalthy sores and promote granplation, dry up
discharge, stop bleeding and abrade the skin.
Their'internal use removes worms, acidity, phlegm,

, skin diseases, some poisons and corpulence, Their

‘gxcessive use causes impotence.
 Alkalies are of two sorts, namely, for external

» application and internal administration.  They are

used externally in the skin diseases called Fustha,
if keloid, ringworm leucoderma, lepra, fistula-in-
,ano, tumours, unhealthy ulcers, sinuses, condyloma,
mﬂlﬂsl chloasma, brown spots on the face, warts,
external inflammations, worms, poisons and piles,
and invthe seven following diseases of the mouth

M .
(£) ®The reader will not fail to notiee that ailver nitrate is, in
the langyage of Western Alchemy, sumed Jumar rawstic,
i 3

.
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namely, #pajikvd (ranula), adhijihvd (tumour on the
tongue), spabura (inflammation of the gum), danta-
vaidardha (inflammation of the gum from injury),
and the three sorts of rohini or inflammation of the
throat. In these diseases of the mouth, accessory
instruments, in the shape of caustics only, should be
used.  Alkaline solutions are administered internal-
Iy in chronic or slow poisoning, abdominal tumours,
ascites, loss of appetite, indigestion, disinelination
for food, tympasitis, urinary deposits, calculi, inter-
nal or deep-scated inflammation, intestinal worms,
poisoning and piles. Alkalies do not agree with

children, old and weak people, and persons having

a tendency to heemorrhage from internal organs, or
a bilious temperament. They are injurious in fever,
giddiness, intoxication, fainting, amaurosis and such
other diseases,

*“ Alkalies for escharotic use are prepared like
other alkalies by straining alkaline solutions as else-
where explained in detail. They are made of three,
strengths, namely, weak, moderate and strong. He
who wishes to prepare alkalies should in an’ auspi-
cious day in autumn, fasting and in pure body, select
a middle-aged, large-sized, uninjured ghantdpdtali
tree with black fowers (Schrebera swietenivides)
growing on an approved spot on a mountain, and

.
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address it with certain manfras or incantations as a
preliminary ceremony called adkrvdsa, Next day
the tree should be cut or killed after reciting the fol-
lowing migmtra or prayer: “Oh you with great
fiery power may not thy strength be lost! Oh you
auspicious tree, stay here and accomplish my work.
After accomplishing my work you will go to heaven.”
Then the ceremony of Aema, or burning the sacri-
ficial fire, should be performed with one hundred red
flowers. The tree should then be cut to pieces and
piled in a place free from wind. Some limestone
should be placed on the pile which should be set on
fire by stalks of Sesamum Fndicum. When the fire
is extinguished, the ashes of the ghantdpdtali tree
and the burnt lime should be kept separate. In the
same way the following trees may be burnt with their
root, branches, leaves and fruits for the preparation

of alkalies," namely :

» Kutaja Hollarrhena antidysenterica.
Paliisa Butea frondosa.
Asvakarsa Shorea robusta.
-, Paribbadraka Erythrina indica.
Vibhitaka Terminalia bellarica.

(1) CF, Rastrnava, below, whero the standard * plant ashes
are anmerated. - .
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Aragvadha Cassia fistula.

Tilvaka Symplocos racemosa.
Arka Calotropis gigantea.
Snuhi Euphorbia neriifolia.
Apéamirga Achyranthes aspera.
Patala Stereospermum suaveolens,
Naktamila Pongamia glabra,
Vrisha Justicia adhatoda.
Kadali Musa sapientum,
Chitraka Plumbago zeylanica.
Pitika Guilandina bonducella.
Indravriksha Terminalia arjuna.
Asphota Salvadora persica.
Asvamiiraka Nerium odorum.
Saptachchhada ~ Alstonia scholaris.
Agni mantha Premna serratifolia.
Gunja Abrus precatorins,

4 sorts of Kosi 4 varieties of Luffa amara.”
LIXIVIATION OF THE ASHES

* Thirty two seers of ashes should be stirred or
mixed with six times their quantity of water or cow's
urine and the mixture strained through cloth. This
should be repeated twenty-one times, The strained
fluid should then be boiled slowly in a large pan and
agitated with a ladle. When the fluid becomes clear,

TR WL
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pungent and soapy to the feel, it should be removed
from the fire and strained through cloth. The fl-
trate’ being thrown away, the strained fluid should
be again boiled. From this alkaline solution take

three quarters of a seer.”
REXDERING THE ALKALI CAUSTIC

“Then take eight palas each of Banduc nut,
burnt limestone, conch shells, and bivalve shells
and heat them in an iron pan till they are of
the colour of fire. Then moisten them in the
same vessel with the above-mentioned three-
quarters of a seer of alkaline water and reduce
them to powder. This powder should be thrown
on sixty-four seers of the alkaline water and
boi ed with constant and careful agitation by
the ladle, Care should be taken that the solution
is neither too thick nor thin.”

How TO STORE UP THE ALKALI

“When reduced to proper consistence, the
solution should be removed from the fire and

poured into an iron jar. The opening or mouth of

{1} This iz evidently a mistalee, According tothe original
text, 7 should be “the dregs™ i, «, the presipitate.
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the jar should be covered, and should be kept in a
secluded place, This preparation is called
madhyama kshira or alkaline caustic of middling
strength. When the alkaline water is simply
boiled to the proper consistence without the addi-
tion of burnt shells, &c., the preparation is called
mridu’ kshira or weak alkaline solution. The
strong alkaline caustic is prepared by boiling the
weak solution with two tolahs each in fine powder
of such of the under-mentioned ingredients as are

available, namely : —
Dantj, Baliospermun montanum.
Dravanti Salvinia cucullata.
Chitraka Plumbago zeylanica.
Langaliki Glorinsa superba.
Piitika Guilandina bonducell.
Kanaka Salvinia cucullata.
Kshiri Cleome felina,
Vacha Acorus calamus,

“ Aconite root, carbonate of soda, asafeetida,
black salt and corals,

* This solution is used for bringing to a head or
opening abscesses. These three varieties of alka-

{1} "Mridu" may be rendered mare accurately as ** mild."



HINDU CHEMISTRY a0

lies should be used according to the state of the
disesse. In weak persons, the alkaline water with-
out the addition of other caustic ingredients, should
be applied to strengthen the parts.”

CHARACTERISTICS OF THE GDOD AND THE
BAaD ALEKALI

On this subject there are the following verses :

“ Good alkaline caustics should be neither too
strong nor too weak. They should be white in
colour, smooth and soapy to the touch, should not
spread beyond where they are applied, and act
rapidly and successfully. These are the eight good
properties of caustics. Their bad qualities consist
in their being too weak or cool, too strong or hat,
too slippery and spreading, too thick or too under-
boiled, or they may be deficient in ingredients.

“In applying caustic to a patient suffering from
a disease curable by this remedy, he should be made
to sit in a spacious place, protected from wind and
sun, The physician should then procure the ins-
truments or necessary articles according to the rules
laid down in the fifth chapter. He shouid then exa-
mine the diseased part, rub, scarify or scratch it,
and then apply the caustic by means of a prabe, and
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wait for the space of time required to utter one
hundred words. The diseased part turns black on
the application of the caustic which is a sign of its
having been burnt. The application of some acid
mixed with clarified butter or honey relieves the
pain. If from the thickness of the burnt part. it
does not fall off, the following application should be
thoroughly applied to it, namely, equal parts of
tamarind pulp, of the refuse of kdnfika (fermented
rice water i e. crude vinegar), sesamum seeds and
liquorice root rubbed together into a paste. Sesamum
seeds and liquorice root rubbed together with
clarified butter promotes granulation in ulcers.”

WHY THE Acib NEUTRALISES THE. ALKALI

“If you question, my son! how is it that the
application of the pungent acid of kdnjika relieves
the burning of the fire-like hot alkaline caustic, then
hear the following explanation from me, Alkalies
possess all the tastes except that of the acid. The
acrid taste prevails in it and the saline one to a less
degres (cf. amte p. 28). The sharp saline taste
when mixed with acid becomes very mild, and gives
up its sharp quality. From this modification of the
saline taste, the pain of caustics is relieved just as
fire is extinguished by water.” '
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MiLp AND CAUSTIC ALKALIES

It will be noticed that there is a distinct mention
of " mild ™ and * caustic " alkalies in the body of the
text. The process of lixiviating the ashes and ren-
dering the lye caustic by the addition of lime leaves
very little to improve upon, and appears almost
scientific compared to the crude method to which
M. Berthelot pays a high tribute :

* Fabrication de la Lessive :—Quatre muids de
cendres sont répartis entre deux cuviers, percés de
trous au fond. Autour du trou le plus petit, du cdté
intérieur, mets une petite quantité de foin, pour que
la cendre n'obstrue pas le trou. Remplis d'eau le
premier des cuviers ; recueille le liquide filtré qui en
découle pendant toute la nuit et mets-le dans le
second cuvier; grade ce qui filtere de ce second
cuvier. Mets d'autre cendre (dans un troisitme
cuvier). Epiuse-la et il se forme une liqueur pareille
au nard couleur d'or. Versela dans un quatridme
cuvier. La liqueur devient piquante et forte: telle-
est la lessive particulitre”  “ Coll. d. Alch. Grecs”
1. trad. p. 357. ;

We reproduce the remarks of M. Berthelot on
the above: “ On a regardé comme modernes les
procédés de lixiviation méthodique, usités pour
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exprimer les cendres et les matériaux salpétrés: le
passage suivant, tiré du manuscrit de Saint-Marc,
montre que ces procédés remontent au Xle sidcle et
sans doute au deld.”-“ Chimie des Anciens p- 284,

DescripTION OF BLooDp
(Chapter XIV of Satrasthinam)

“The four varieties of food derived from the five
elements and having the six tastes, the two pro-
perties of heat and cold or according to some, eight
properties and many qualtities when taken in moder-
ation and thoroughly digested, produces a fine
substance imbued with energy and fire. This is
called ‘rasa (chyle). The heart is the seat of the
#asa or chyle. From the heart it proceeds through
24 arteries, namely, ten ascending, ten descending,
and four transverse to all parts of the body. By
some unseen cause or destiny, this chyle continually
satiates, increases, nourishes and supports the
body and keeps it alive. The motion of this chyle
throughout the body is inferred form the processes
of decline, increase, and diseased condition of the
different portions of the body. It may be asked
Wwhether this chyle which pervades all the external
parts of the body, the three humours, the  tissues,
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including the blood and the receptacles of the
secretions, is endowed with the property of heat or
cold. As this chyle is a circulating fluid, and as it
softens, vitalises, supports and nourishes the body,
it should be known to possess the cooling property.
This watery fluid no doubt assumes a red colour in
the liver and spleen, that is, it is converted
into blood in these organs. On this subject
there is the following verse:

“The rasa (chyle) of living beings is coloured
red by healthy bile. This coloured fluid is called
blood. The blood excreted by women and called
the menstrual fluid is derived also from this rasae.
This menstruation, coming at the age of twelve,

ceases at the age of fifty.

“The menstrual fuid is endowed with the pro-
perty of heat, owing to the womb being possessed
of both the properties of heat and cold. - Other
writers say that the blood of living beings is
composed of the five elements.  The five qualities
of the five elements as seen in blood are as follows,
namely, fleshy smell, liquidity, red colour, tendency

—to trickle or ooze, and lightness.! Blood is produced.

{1} CL ante pp. 6.7 under Valseshika Philosopy.
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from chyle, flesh from blood, fat from flesh, bones from
fat, marrow from bones;, and lastly the semen is
produced from marrow. The chyle produced from
food and drink nourishes these constituent parts
of the body. Living beings are produced from
the rasa ; hence sensible people should carefully
preserve this rasz by conforming to the proper
rules of diet and regimen.'

ON THE CoOLLECTION oOF DRUGS
(Chapter XXXVIII : Siitrashinam)

37 classes of vegetable drugs are mentioned
which chicfly constitute the Materia Medica.
There is only one sloka in which the six metals vis.,
tin, lead copper, silver, krishmaloha (iron) and
gold, and their calces are recommended.

THE SALTS

Rock-salt, sea-salt, bit, sauvarchala, romaka and
audbhid, &c. (see ante p. 29).

{1} The reader may compare the above theories on the
Chefiilstry and Physiology of Digestion and Nutrition with those of
Geber,  Vide® Traité &'Alchimie Arabe, " trai. pp. 201-3.

-
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THE ALKALIES

Yavakshira (factitious carbonate of potash),
sirjikakshira * (trona or natron) ; the alkaline
solution prepared according to directions given in
Ch, XI; and borax.

Internal administration of alkali is recommend-
ed for dissolving the stones or gravels (urinary
calculi),

INTERNAL USE OF LEAD AND TIN

Lead and tin are described as vermifuge—a
property also accepted by the later latro-chemists.

Powdered tin rubbed for seven days together
with the creamy portion of curd is recommended
for internal administration.

MINERALS FOR EXTERNAL APPLICATION
For the treatment of ulcer an external applica-

tion of sulphate of copper, sulphate of iron,
orpiment and realgar, &c., is prescribed.

{1} Fromthe time of the Charaka asd the Suwrruta, Hindu
Pharmaey has alwiys recognised these two alkalies as distinct,
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Another recipe includes alum-earth, red-ochre,
sulphate of copper, yellowish (basic) sulphate of
iron, rock-salt, orpiment and realgar. *

RoasTiNG OF IrON AND OTHER METALS, SO AS
T0 RENDER THEM FIT FOR INTERNAL

ADMINISTRATION.

Thin leaves of cast iron are to be smeared with
the levigated powder of *the salt” and heated in
the fire of the cow-dung cakes and then plunged
into a decoction of the myrobalans and asafeetida.
This process is to be repeated 16times. The leaves
are then to be ignited in the fire of the wood of
mimosa catechu and afterwards finely powdered

and passed through linen of fine texture.

The above process is equally applicable to the :

roasting of the other metals. *

2 THE Oricin OF BITUMEN

* The origin of bitamen is much the same as in
the Charaka and the Bower Ms. ; the only difference

“ (1) Chikitsitasthinam Ch. XIX, 37, . J. Vidydsigara.
' [@ " Bee Note on the * Metals and their Salts " p. 48

] E
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being that, according to Susruta, bitumen is related
to six instead of four metals (see below p. 53).

IrON PYRITES

Iron Pyrites are collected on the bank of the
river Tapi, of the lustre of gold and silver respec-
tively (see below upder ' Rasaratnasamuchchaya ",
Bk. II, 77-81 and prescribed in the treatments of

diabetes, leprosy, &c.

GoLp Dust

Gold dust, ' mixed with lotus seed, honey, &c. is
used as a tonic.

THE Poisoxs

£ The Poisons are classified as animal, vegetables
and mineral respectively. Under the last we have

Phenasma bhasma' and orpiment.

(1) It is sometimes taken to mean white arsenic; “hue it is
wﬂmwﬂld&muqmlmmiﬂanMkhyim
dmnﬂmdthlmlmpﬂuthﬂﬂwnhdmdhrmuﬂn[m
sort of stone or ore. ' Dutt
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Usg oF L{ﬁ.:ncunv

The only references to mercury, which are how-
ever very vague, are mi ga sgitEme: eWy e
wefam w: ., and: i 98 wsgd  geew Wiy
wtafgEy o9

NOTE ON THE METALS AND THEIR
SALTS (wasfm °
8"

Six metals are recognised, namely: tin, -i.rnn,
lead, copper, silver and gold® The thin ledves of
the metals by being: plastered over with & paste of
“the salts" (see p. 46) including common salt,
salt-petre and sulphate of magnesia and after-

; wards subjected to roasting were no doubt, convert-
ed into their respective oxides, chlorides or oxy-
chlorides as the case may be. We have thus in

(1) w4 Ftaesddam: | atsragaafe anfan waned-

ufgmin aaaifouanifa  * @ “"ﬂﬁl Wi | cmn: Ch.
X

(2" aufigmag sivmt o Chikit, Ch. X111, 3.
| aySlaamTHAs A g i Siitra, Ch,
mwu 6.

N Ty .
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the Susruta a crude and imperfect, but all the same
patentially modern, ].:ror.css for the preparation of
the metallic salts. * The much _reputed " potable
gold" in the shape of the chloride of the metal
was probably in this way obtained. It will be
interesting to note the successive stages in the
wvolution of the chemical processes as we proceed.
JSee below especially under * Chemistry in Rasir-
nava,”" where the mixture of the salts is technically
named “ vida"” and consists of green vitriol, alum,
common salt, salt-petre, &c.).

The reader will find an analogy in the ancient
Egygu'an and Greek methodsas preserved in the
Leyden Parchment, one or two extracts frofn which
cannot fail to be of interest.. It may be added by
way 'of explanation that mineral acids ﬁeing un-g
known to the ancients they had often to take

_recourse to the roundabout way of heating metals

in combination with a mixture of blue vitriol, cop-
peras, ¢ -ommon salt and so on (see under ** Mineral
Acids ") in order to get ! their salts.

- ' Ayant pris quatre p.mIIcttl:ﬂ d'or, faltﬂi-ﬂ" une
lame, ‘auﬂ'ez la et trempez-la dans de la cot
broyég avec de I'eau et avec une autre (cou) mqe}
_ séche, - battez (une partic)...une autre avec la
‘matiére mélangée: déversez la mm&ﬂ;m dans, "

. 3 £ .
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“ Iy a'lh'déux fecettes didgtinctes. Iins toutes
detix figire le sulfate de cuivee plis o ‘moins “fer-
rigineux, sous les noms de -chalcinthon ‘ou
éouperose ét'de'sary. La seconde recette semble un
fragment 'mutilé 'd'une formule plus étendue. La
prémitre présente une grande ressemblance dvec
dne ‘formule donnée dans Pline pour préparer un
temdde avéc 1'or, ¢n communiquant aux objects
torréfiés dvec lui une propriété spécifique .wtiw-
dﬁignée par ler: sots nom de virus

e qui complite le Tap-
prochément ‘entre ln Formule de Pline ‘et celle du
‘papyrus.  Voici les'paroles de Pline : g

O torréfic l'or dans un vase ‘de 'terre,

‘avex ‘deux fois son poids de sel ‘et trois fois son

4 poids de niigy; puis on réplte l'opération avec 2
parties de ‘sé] ‘et 1 partie de Ta piérre appélée
schiste. 'De cette facon, ‘il donne ‘des propriétés
dctives aux substances chauffées avee Tui, “toat &n
‘demeurant puret intact. Le résidu est une cendre
que 'on conserve dans ‘un vase de terre.”

“Pline ‘ajoute que l'on emploie e ‘résidu
eomiie ‘remdde. L'efficacité de I'or, Te phisparfait
*ﬂﬂ:ﬁipo. ‘conitre les maladies ét contre Tes mialfices
‘st un'vieux préjugé. De Ia, au moyen Age, Iidée de
‘For potable. ‘La préparation indiquée par ‘Pline



HINDU CHEMISTRY 51

devait contenir less métaux étrangers a l'or,
sous forme de chlorures ou d'oxychlorures. Ren-
fermait-elle aus#i un sél ‘d'or? Ala rigueur, il se
pourrait que le chlorure de sodium, en présence
des sels basiques de peroxyde de fer, ou méme du
bioxyde de cuivre, dégageit du chlore, susceptible
d'attaquer I'or métalligue iou alli¢, en formant du
chlorure d'or, ou plutdt un chlorure double de ce
métal.Mais la “hose nlest ipas demontrde. En
tous :eas, l'or se trouve affiné dans Popérition
précédente.!

-

A1) "Coll, des Anciens Alch, Grees," Vol. I, pp.-14:15,




CHAFTER III

Chemistry In the Bower Ms.

THE ALKALIES

The alkalies in the Bower Ms. are the two
carbonates of potash and soda. (Yavakshira and
Sarjikikshira)

Fumes oF HORN
The fumes of horn are recommended as giving
relief  in  hiccough. [Practically the same as
* gpirits of hartshorn."}] —

KSHARATAILA

“0il, boiled with the ashes of long pepper, is
a remedy for ear diseases™ (Pt ii. fasc. ii. p. 131).
[CL. The formula given in Chakrapiini (see p. 63)]

FormuLa For Har-DyE

Sulphates of copper and iron, boiled with the
oil of belleric myrobalans * * * are usedasa
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remedy for turning grey hair into black (ibid ;
p. 162),

Rasayvana pﬁ:mi-:u
It iscalled Rasayana because it has a beneficial
effect on Rasa or chyle and other elements of the
pody. Cf p. 32.

THE DocTtrRINE oF BrTumex®

Bitumen is produced from the following four
metals : Gold, copper, silver and iron. Gold and
other metals in the mountains, when heated by the
sun, emit their impurities, oil-like, heavy and clay-
like : these are the bitumen.

A Linctus
With certain vegetable drugs and “ riparian
sulphide of antimony,” a linctus is made up with
honey into a paste. (Pt ii. fasc. 11. p- 123)
{1} The whole of this chapter, in o practieally identical recen-
sion, is found in the Charaka See Hower Ms, Pt 11, fasc. i,

ch. xil,, p. 167,
(2) Srotaja anjana; it is one of the five kinds of anjana or

substances used for collyriums, The word literally means pro-
duced from a river, especially from the Yamuna. See Garbe's
“Indische Mineralien,” p. 54.
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Red ochre, rasit, galena, realgar, calx of brass

lm:mcquﬂwtﬂ-
~ With pepper and calx (of brass) one should
b‘»mﬂﬁm“mwﬁmmgem with clarified”




CHAPTER IV
Chamistry in the Vagbhata,

A typical example is coptained in the folluwinﬁ
Tecipe ;

Sulphate of copper, red ochre, realgar, orpimenk
sulphate of iron, &c., are recommended for extermnal
application for genital sores,

PREPARATIONS OF GoLp, SILVER, COPPER,
IroN AND LEAD

Gold, copper, silver, iron or tin are to be taken
with the myrobalans, rock-salt and honey, &¢.

Gold, sitver, copper and iron are tn be taken
in conjunction with bitumen and milk.

Take 64 parts of stibium® and one part each of

(1} " TstATE™" " Srotopjana is evidestly stibnits or
the native sulphide of antimony (See p. §3); Dutt translates
it, we know not on what grounds, as calx-spar,
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copper, iron, silver and gold ; now roast them in
a closed crucible&ct - - -

Take 30 parts of lead, 5 parts of sulphur, 2 parts
of copper and orpiment each, 1 part of tin and 3
parts of stibium. =~ Now roast them in a closed
crucible.!

[Here as well as in the preceding sloka, we
have distinct mention of wagy or a crucible with
the lid on. This is one of the preparations which can
be brought into line with those of the Tantric and
tatroichemical periods.]

PREPARATION OF ALkaLl aND CAUSTIC
ALgant

[.!‘m \fﬂ.gtuhnfa borrows his method of prcpantmn
qf aIkall almost word for word from Susruta, it is
qult: supcrﬂuuus to rcpmdme it here.]

S¥ il s

(1) Uttarasthinam, Ch. XIIT, p. 20-21,
‘*m"ma,cn.xm p. 3132 ;
W}ﬂ-m
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Use OF MERCURY
Takt equal 'parts of mercury and lead and make
them up into a collyrium with their equal weight
of stibium and eamphor,’, [This is, perhaps the
only instance in which the mention of mercury is

found.] ..

(1) “Uttarasthinam." Ch. xi1, 36, This very formula, with
but slight varations, occurs. also-in Rasaratnasamuchehaya, Ch.

PP RN i



The Transitional Period

(From 800 A.D. to circa 00 A.D.)

Chemistry In the Siddha Yoga of Vrinda
and In Chakrapani

CHAFPTER I

VRINDA

(Cirea goo 4. D.)

PREPARATIONS IN WHICH SULPHIDE OF COPPER
AND

JZETHIOPS MINERAL FIGURE
Sulphur, copper and the pyrites are to be
pounded together with mercury and subjected to
roasting in a closed crucible and the product thus
obtained to be administered with honey. This is
known as “ parpati tAimram.’ "

(3} This peeparation. does not ocour in the Poona edition, but
is ta be found in the Kilomir Ms. under gaqariver,
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Take ane past of sulphur and, half its, weight. of
mercuny [The companents. to be rubbed tﬂg_;qu}eq.l.
ssesssspspmsransensessen LN SaMEe 0 be administersd
with honey and, clarificd butter. This is. called
* rasimeita chiirmam "

Quicksilver, rubbed with the juice of dhatura

3. OF piger betle, and applied externally, kills lice.
(Poona ed. p. 122.)

A COLLYRIUM

Compounded of 14 ingredients amongst which
occur the belleric myrobalans, rock-salt, &illed

copper and blue vitriol—all in the powdered form.

(Poona edition, p. 470.)
This very preparation, in identical recension,

occurs in Chakrapiini under the name of * Nig.
dirjuna Varti. "

A Process oF KiLLing Iron

The, text which occurs only in the Kismii Vs,
under Gmamfewm: unfortunately in a 1-iti-

lated from, would seem to indicate that the jron is

(1) Vide Kimir Ms. under SRAWINSIT, omitted in
the Poona edition. ’
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to be first ignited in the fire and then macerated in
the juice of the emblic myrobalan, and frewia
wudiffora and exposed to the sun; and again to be

" macerated in the juice of certain other plants and
then to be rubbed in a mortar.



CHAPTER II

CHAKRAPANI

(Cirea roto A. D)

BLACK SULPHIDE oF MERCURY (Kapjani)
or
Athiops Mineral
The first process consists in the purification of

l'l'il':"rl."uf}"..

* Quicksilver, rubbed repeatedly in the juice
expressed from sesbania aculeata, ricimus come
munis, singiber and solanum nigrum, becomes
purified.”

“Take one part of mercury and one part of
sulphur, rub the two together in a mortar and thus

prepare kafjali or rasaparpati’”

(1) Chakrapdni himself claims jts discovery or at any rate
its introduction :  ygqufzer e fag wasifaar  Vrinda,
“however, recommends its use as well, i



[ £] HINDU CHEMISTRY

TAMRAYOGA (LIT. POWDER OF COPPER
Co¥PoUND)

* Take a thin leaf of Nepalese copper and embed
it in powdered sulphur. The substances are to be
placed inside a saucer-shaped earthen-ware vessel
and covered with-another. The rims are luted with
sugar or powdered rice-paste. The apparatus
is heated in a sand-bath for three hours. The
copper thus prepared is pounded and administered
with other drugs."”

Process oF KiLLixg Irox

“I shall now describe the science of jron as
Promulgated by the sage Nagirjuna.” [A tedious
pProcess given ‘with wearisome minutiz= of which
the substance only is reproduced below. ]

A bar of iron is to be rubbed with the levigated
powder of the following vegetable products among
dthers : the belleric myrobalans, e/itoria ternatea,
vitis guadrangularis, boharhaavia diffusa and
verbesing calend. It is then strongly heated to
the fusion point and plunged into the decoction o
the myrobalans. The iron is (hen powdered by
being beaten with an iron -hammer. The powder
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is then digested in the decoction of the myrobalans
and roasted repeatedly in & crudible.

. MANDORA OR RUST OF IrRON,

2™ . Rust of iron is prescribed in combination with
other ﬂrugs,

RECIPE FOR A SoAP To BE USED AS A
DEPILATORY,

The ashes of schrebera swiet. and ‘cassia Sist.
are to be mixed with lime from burnt shells and
lixiviated with the urine of the ass. The lye is

. then to be boiled with a definite weight of mustard

oil.

PREPARATION OF CAUSTIC ALKALI

«  [Much the same as in the Susruta]
CALX oF SILVER

In a jpreparation named “yogariija " SR or
calx of silver (probably in the shape of sulphide)
figures as a component.
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The Tantric P_triod | r

{ From 1000 A.D. fo circa 1300 A.Il_l'

CHAPTER I | &

Chemistry In Rasarnava

[InRasiruava;ad in all other Tantras knows
ledge is imparted in the shape of a dialogue be-
tween Bhairava (Siva) and his consort Parvati.] i

* EXTRACTS FRoM Book IV—ON APPARATUS

g ' . ANDTHE COLOUR oF FLamMes * | J*
Sri Bhafrava said : .
““The résas, the uparasas (see p. 79), the metals,
npu:rn- of cloth, widam (see p. 72), a pair of bel-
lows, iron imple ments, stone pe?tlu. and mortars,
¢ the apparatus known as Koshfi (see p. 6g), mouth
blow pipe * * cow-dung, substantial wood
+ (as fuel), various kinds of earthen apparatus (e. g. o
~ crucibles &c. )ya pair of tongs and earthen and iren’ F
vessels,: weights and” balances, bambeo and iron
. . ’ 4

l Y U _ i
i'. F ]'

- 3 =
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L
W o, pipestthe fats, the acids, 't salts and the alkalies,
y the poisons—all, those are to be collected and
# chemical operationshegun.”

e

A _ i
Y DBLA YANTRAM

i
As' R. R: 5. borrows the description of this

L

", apparatu8 verbatim, it is unnecessary to repeat it
P here.* @ 2

s

L]

7 “Make two iron crucibles each 12 digits i
% length, the one with a parrow orifice mul:ammg
. 'sulphir is inserted into the other holding mercury ;
below the mercury is placed water [in a separite

Svessel]. The men:un and the sulphur shou
‘b= Earefully ynoistened in gar]':r Jm-:q, wfucb.fiu
Been filtered through a cloth. The ‘apparatus is

" now lodged in an #arthen pot and another p!lced
over it, the rims being luted with cloth prﬂ'wly
smeared with earth * * now {:nw-dmg fire is
~wrged.  After continuing hcan!:g for ghree days .

‘e {.L R.R. éﬂ :. :::m l%ﬂmmum:hduyn.“

g N E T
i . P

At
*
P

! .-‘w APPARATUS FOR KILLING Mm'm.s ¢
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the apparatus is taken out.” [This description, in
almost identical recension, occurs in R. R. S. under
the name of mawag.  The language is faulty and
the meaning not very clear.]

GARBHA YANTRAM

“I shall now describe the Garbha Yantram
for reducing prstikd'to ashes, Make a crucible
4 digits in length, and 3 digits in width, with jts
mouth rounded. Take 20 parts of salt and one
of bdellium and pound them finely, adding water
frequently ; rub the crucible with this mixture.

* *  Make a fire of paddy husks and
apply gentle heat. In the course of one to three
days the mercury is reduced to ashes.” [Fide
Hlustrations.]

EFFICACY OF THE APPARATUS

- “For killing and colouring mercury, an ap-
paratus is indeed a power. Without the use of

(1) A cake of Iﬂ‘mr*l:ﬂd sulphiur.
] A
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herbs and drugs, mercury can be killed with the
aid of an apparatus alone ; hence an expert must
not disparage the efficacy of the apparatus

HaAdrsarika YANTRAN

“Take an carthen dish and fill it with sand
and place another over it; apply gentle heat.
Now digest in this apparatus [the ingredients]
with the five alkalies (cf. pp. 45 and 69), the urines
(see p. 30), and the “vida" (see p. 72). This is
known as Hamsapika Yantram by the adepts.™

CRUCIBLES

* Earth of black red, yellow and white colour
* *  burnt husks of paddy, soot, earth from
the ant-hill, well burnt excrements of the goat and
the horse * *  rust .of iron" * *
[varying proportions of the above ingredients are
used for making crucibles, retorts, &c.]

“There are two kinds of crucibles, ois., open
and covered (lit. blind) * * #* the covered one

(1) = & & has borrowed the descriptions of Garbha Yantram
and Hammapikn ¥Ynntroms,
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resembles the nipple of a cow and is fitted with a
lid, which has a raised head.

“ For the purification of silver, the crucible is
best made of two parts of the ashes of schrebera

swietenoides, and one part each of brick dust and

ea +H‘l

CoLouvr OF FLAMES

“Copper yields a blue flame.........that of
the tin is pigeon-coloured ; that of the lead is pale-
finted®...... that of the iron is tawny ; ...that of the
“peacock " ore (sasyaka) is red.""

L]

TEST OF A PURE METAL

“ A pure metal is that which, when melted in a
crucible, does not give off sparks nor bubbles, nor
spurts, nor emits any sound, nor shows any lines
on the surface, but is tranquil like a gem.*

{1} The porous crucible is of the nature of a “enpel™.

ta) Cf *“Lead compounds impart 2 pale tint to the non-
liminous gas flame”  (Roscoe and Schorlemmier.)

{3) The reading in the Mss. seema to be defective.

14} Orin modern ph:nﬂnﬂ:hw:'ﬂ;mnlhuquﬂl‘ﬂm

4
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KOSHTT APPARATUS

“ For extracting the essence of metals a koshfi
apparatus [ Vide Ilustrations] is preferred, which
is 16 digits in width and 2 cubits in length"

CoLorPHON TO CHAPTER IV.

“ Here ends Chapter fourth of Rasirmava,
which treats of apparatus, crucibles and the colour
of Aames."”

THE ALKALIES

“The three alkalies are the borax, trana
fnatron) and Yavakshira (carbonate of potash).
The ashes of sesamum, achyranthes aspera, musa
sapientum., butea fromdosa, moringa pterygos-
perma,  mwchika,  (schrebera swietenioides),
raphanus sativus, singiber officinale, tamarindus
indicus and ficus relig., respectively are regarded
as the standard plant ashes (swer)y VIL 12-13

THE MAHARASAS

“Bhairava said :—"mikshika, vimala, sld, cha-
pala, rasaka, sasyaka, darada (p. 78) and sroton-
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jana,—these are the eight mahiirasas.” [ Fide p. 79
and “Explanatory Notes on Minerals.”] VII. z-3

COPPER FROM THE PYRITIES.

# Makshika, repeatedly soaked in honey, ail of
ricinus communis, urine of the cow, clarificd butter
and the extract of the bulbous root of musa sapien-
tum, and heated in a crucible, ylelds an essence
in the shape of copper.” VIL 12-13

“Vimala, digested with alum, green vitriol,
borax and the watery liquid expressed from moringa
pter., musg s, and finally roasted ina covered
erucible in combination with the ashes of sckrebera
swiet, yields an essence in the shape of chandrdrka’
(lit. copper of gold-like lustre.)"

Chapala: [Secunder k. k. 5. Bk.ii.] VII. 20-21
Ll

Brass FROM CALAMINE AND COPPER Mﬁmm
FDOR GOLD.

* Rasaka: There are three, kinds of it; namely
of yellow colour, of the appearance of treacle, and

(1) = = s has borrowed this description and added some
more chamncteristics of the mineral, from which it would appear
that * Vimala " isalso a variety of pyrites. [ Vide won 5. Bliii]
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of the colour of stones. What wonder is it that
Rasaka mixed with [certain organic matters] and
roasted three times with copper converts the latter
into gold "' VIL. 31-34
L3
EXTRACTION OF ZINC FROM CALAMINE.

Rasaka, mixed with wool, lac, 7. chedula and

borax and roasted in a covered crucible, yields an
essence of the appearance of tin: of this there is
no doubt.” VIl 37-38

Sasyaka. VIL g1-44
[These couplets have been borrowed word for

word by R.R.S. Vide Bk. ii; hence repetition is
unnecessary. |
SAURASHTRI.
®
Saurdshtri, alum, distillation of: (See under
R. . 5., which has also borrowed this description
verbatim.) VIL. 73-74

THE METALS.

40 goddess! listen now to what I say about
the metals.
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1 Gold, silver, copper, iron, tin and lead’ these
are the six metals and their resistance to waste
[7. e. rusting] is in the order in which they have
~ been mentioned.” VIL. 8g-go

v .
THE KiLLing oF METALS—"Vipa."

“ Hear attentively as [ shall now speak of the
killing of metals.

“ There is no such elephant of a metal which can-
not be killed by the lion of a sulphur.” VII. 138-148

Bhairava said : * Kasisa', rock-salt, the pyrites,
sauvira®, the aggregate of the three spices’, sulphur,
saltpetre, the juice expressed [rom milati®*—all
these moistened with the juice of the root of
moringa pler., makes a vida, which would kill all
[the metals].” IX. 223

* Sulphur, orpiment, sea-salt, salt, sgl-ammoniac,
borax—these digested with the ashes and the urines,
give rise to another kind of vida.” # ol Lk

ind " * Having thus collected the
ingredients, O goddess ! begin the chemical opera-
tions. | have told you all what more do -you
want to hear 7 IX. 4-20

~ 1} Green vitriol, (2} Stibnite. ﬁ] nlmeljr.'bh;i:;;pw.
loag pepper and dry ginger. (4} Eckites carvophrilata, Rox,

L]
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PURIFICATION OF QUICKSILVER.

¥ Quicksilver rubbed with the juice of the afore-
said plants (side original text) and distilled seven
times, becomes pure.”

“Quicksilver, made into a paste by being rubbed
with copper and subjected to distillation, leaves
behind tin and lead [with which they are often
adulterated] and becomes pure.” X. 55-56

KiLLinG oF MERCURY.

“ Green-vitriol, alum, salt, borax, mixed with
the aforesaid vegetable drugs, (wide original text),
kill mercury in an instant [in the shape of calo-
mel."] XI. 234

KiLLing of GoLp

* Salt-petre, green vitriol, sea-salt, rock-salt
mustard, borax, salammoniac, camphor, the pyrites
—all these are to be taken in equal parts. The
crucible is to be smeared with the milky juice of
enpharbia meriifolia and asclepias gigantea ; then,
having added the powder of the aforesaid “vida,”
the gold is to be killed, my beloved I"

XI. 83-84



HINDU CHEMISTRY

TesTs FoR KILLED MERCURY

“ When the mercury assumes divers colours
after having given up its fluidity, it is known as
swooned ; killed mercury is that which does not

show signs of fluidity, mobility and lustre.”
XL rg7-198

CoLoUurING OF METALS

* Iron, lead, and copper are coloured by means
of calamine—the whole turns into gold.” (Cf. VI

31-34.) X1 50
“ Mercury is composed of the five elements
and represents Siva himseli.” I. 78

“Take one pala of the ash of mercury and rub
it with the same weight of sulphur And roast the
mixture in a covered crucible : thus we get vermil-
ion of the colbur of the rising sun.” XVL, 81

" Take the vitriol which is of the colour of the
throat of the peacock, saffron, calamine, as also
the excrement of a young calf, the poisons,
powdered plumbage seylamica, all in equal pro-
portions, rub them with the acids and dry in the
shade. Having added honey to the above mixture,
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smear it on a thin sheet of lead. When roasted
in a covered crucible, the lead is coloured in no time ;
the lead which is now of beautiful colour is fit for
bedecking the persons of the gods.*  XVIIL jo0-74

(1) Relers probably to the “gold-like dlloy used by watch-
makers” into the composition o which copper, ginc and lead enter,
Ser Roscoe and Schor,, 112 p.god, wd, 7807,



The latro-Chemical Period

(From 1300 A.D. to circa 1550 A. D.)
CHAPTER I
Chemistry In Rasaratnasamuchchaya

BOOK I

Salutation to him—the excellent, the greatest
physician of the world by the nectareous ocean
of whose benign glance, resplendent with brilliance,
born of everything that is joyous and auspicious
and which acts like unfailing elixir, the diseases of
his devotees, such as birth, death, old age and
worldly attachment, are cured in an instant.' i

(1) The salutation is strictly Buddhistic and fs on all fours with
the opening lines of Vigbhata's Ashtingarhridaya and of Amars-
kosha, both of which are known to be by Buddhist authors; of.
also Lalitavistara :

VO gEe Wiww I=eeafa af fast g VIL p. 121 R, L.

) Mitra's ed
musifefataemt wgsat fagaac | i, poigo,
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Adima, * Chandrasena, Lankesa, Bisirada,
Kapali, Matta, Mindavya, Bhiskara, Siirasenaka,
Ratnakosa, Sambhu, Sattvika, Naravihana,
Indrada. Gomukha, Kambali, Vyadi, Nagirjuna,
Suriinanda, Nigabodhi, Yasodhana, Khanda,
Kapilika, Brahma, Govinda, Lampaka and Hari—
these ark the twenty. seven experts on Alchemy as
dlso Rasimkusa, Bhairava, Nandi, Svachchhanda-
bhairava, Manthinabhairava, Kikachandisvara,
Visudeva, Rishyasringa, the compiler of alchemy,
the ascetic Rasendratilaka, Bhiluki, who has got the
appellation  of Maithili, Mahiideva, Narendra,
Ratnikara and Harisvara. 2-7

This treatise on well-tried mercurials  and
minerals, named “‘Rasaratnasamuchchaya,” adapted
to the treatment of diseases, is being compiled by
the son of Siwhagupta, after having consulted the
works of the aforesaid adepts and others, It will
treat of mercury, the minerals and the metals, the
construction of the apparatus, the mystical formula
for the purification of the metals, the extraction of
the essences (active principles), liquefaction and

incineration. 810
[Here follows a description of the virtues of
mercury and its mythical origin.]

(1) The Benares Ma. reads Xgama. .



78 HINDU CHEMISTRY

By partaking of mercury, men are freed from a
multitude of diseases, arising out of the sins of
former existence—of this there is no doubt. 26

He who falls foul of mercury, which is the
generative principle of Siva, will rot in the hell
@ after eon, 29

From the mouth of the God of fire o
mercury dropped into the country of Darada and
it has there remained ever so long. The soil of
that region, on being subjected to distillation, yields
N 89-90

CoLopHON

Here ends Book first of Ra.-anratnasamm:h:ha}*a.
composed by Vigbhata, son of Simhagupta, Prince
of Physicians,

(1)  Dardistanthe mountainogs region about Kismir, is famous
for the ores of cinnabar from which mercury is extructed. Darada is
in fnct 2 name of ciunabar. The auriferous region of the Daradas
ismentioned by Humboldt (Kosmos 1. p. 513 E.C. Otte) who
places it either in the Thibetan highlands east of the Baolar chain,
west of [skardo, or towards the desert of Gobl described also as
auriferous by Hiouen Thsang, Regarding Pirada and Darada
see also’ Lassen's Alterthumskunde, Lopp. B48.90. It seems pro-

ST
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BOOK 11
THE RASAS.

[In the Hindu Materia Medica the mineral
kingdom is broadly divided into the Rasas and
the Uparasas, the Ratnas (gems) and the Lohas
(metals). The term Rasa is in general reserved
for mercury, though it is equally applicable toa
mineral or a metallic salt. In the oldest medical
works, «. g. the Charaka and the Susruta, Rasa
has the literal meaning of juice or fluid of the
body, which according to the notions of humoral
pathology engenders blood, serum, sweat, &c.,
(see p. 42). Rasakriyi' in the Susruta means
fluid extract or concentrated decoction. As mer-
curial and metallic preparations gradually came
into vogue and even began to supplant the vege-
table drugs, the term rasa began to be substituted
for quicksilver on account of its semi-fluid character
and its supposed miraculous therapeutical action
on the juices or humours of the body (CF. Rig-Veda,
“Somarasa”’ : Fide Intro.) In the Bivaprakiisa we

(1) smeafgmty sZviawEg 9
wafwn fewmsn swel @iy W Sita Chap.
xxxvi, 19,
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find rasa used in a two-fold sense,—ancient and
comparatively modern.’

In the older works Rasiyana (derived from
rasa, juice, and ayanq, way) means a medicine
preventing old age and prolonging life—the Elixir
wife  Later on Rasdyana was almost exclusively
applied to the employment of mercury and other
metals in medicine and at present it means also
alchemy (chemistry). Our author uses the term

(1) s&w axa e g0 faafzdree:
g = fea wtm: @i feragdwian Vol I, p
59 ed. Kilisa Chandra Sen Gupta,
In the above sloka, ras is used In the sense of chple. Again —
vaaifafisia: ovdt =y ga
gl TE sfa wiw @ W wigelg wn; ) ibid p. g3,

Here “rasa” is used an a synonym of mercury and regarded as a
wietal,

{3) Forthe definition of the ferm Rasiyana in the Charalka,
see p32; ol alio “wggay awws guaaivionmmg® Sam-
gadhara, Cf. also: “Dies Wort frasa) nfimlich hat nicht nur’ der
rasagning, 4. | Kenntniss der Sifte, einem Kapitel der Medicin,
sondern einer Benennung der Alchemie, rasasistra, dann rasasid-
dhi, durch Quecksilber erlangte Vollkommenheit, das Vertrautssin
mit der Alchemic, sowie desgl. rasendradarsana (wortl, Untersuch-
ung des Safte-Herrschers  d. i Quecksilbers), Lehre der
Jl_ulthmum {dieser heisst Rasiyana) seinen Namen geliehen  und
%hﬂmpﬁm einer Menge chemischer Substanzen.’—
Pote : “Chemie order Chymie & “Zeit. deut, Morg. Ges." xxx. 7
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“Rasasiddhipradayaka’’ (1-5), which is derivied from
rasa, mercury, siddhi, accomplishment and
pradiyaka, giver or bestower, re. lit giver of ac-
complishment in mercury r.e. an expert on alehemy.
Wilson in his Dictionary thus happily renders
Rasasiddhi : ** The knowledge of alchemy, the
possession of peculiar familiarity with mercury
pbtained by the performance of chemical operations
conjoined with certain mystical and magical rites
and the securing thence to the adept of happiness,
health and wealth ; the power of transmuting metals
and the art of prolonging life.”

With these prefatory remarks, we shall now
allow our author to proceed. ]

Abhra (mica), Vaikranta, Mikshika (pyrites),
Vimala, Adrija (bitumen), Sasyaka, Chapala, anil
Rasaka : these 8 rasas are to be identified and col-
lected. * [Vide “Explanatory Notes on the

Minerals” at the end of Chap. 1]° I
ABHRA

There are three varieties of mica, namely,

(1) Rasirnava (p. 6g) recognises the (following eight
minerals —makshika, vimala, adrijs, chapala, rasaka, darada
{cinnabar] and srotonjana {stibiom),

6
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pinikase, nigamandikam and vajram and each of
these again are of four different colours—white,
red. vellow and black. 5-10

Mica, the layers of which can be easily detach-
£d, is preferred. Mica, which is as bright as the
moon and which has the lustre of the rust of iron.
does not take up or combine with (lit. swallow)
mercury. That which has taken up mercury can
alone be used with the metals and administered in
medicine.  Mica, which has been killed, is pres-
cribed in' the treatment of various diseases. The
variety which has the lustre of the moon, if taken
internally, brings on dyspepsia and urinary dis-
arders. 12-14

Mica. heated seven times and plunged into sour
gruel or cow’s urine or decoction of the chebulic
myrobalans or cow's milk, is freed from all impuri-
ties. 17-18

Mica, mixed with paddy grains and reduced to
powder, tied in a piece of cloth and suspended in
‘sour gruel and then passed through linen, is known
as Dhianyabhram (lit. mica in combination with
.piddy]. Dhinyabhram, rubbed with the juice of
cassia sophora and roasted ten times in a closed
crucible, is &illed thereby. 24
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VAIERANTA

Vaikrinta has eight faces and six angles, is
slippery and heavy and of uniform or mixed tint.
It has 8 different colours, vis., white, red, yellow
blue, with the shades met with in the down of the
pigeon, grass-green, black and variegated  55-3b

Vaikrinta is a powerful tonic and reckoned
among the sovereign meslicines. It is a destroyer
of all (bodily) disorders and is employed in the
place of diamond. 57-58

Vaikrinta is purified by being heated three
days with the salts and the alkalies or by digestion
with the acids, urines or a decoction of dofickos
wunifforus and the plantain or of paspalum scrobi-
cutazum. It is killed by being roasted in a cover-
ed crucible eight times in combination with sulphur
and lemon juice and pasp. serabs. 67-68

Vaikrinta, after being heated and plunged
into the urine of the horse, ought to be repeatedly
roasted and then reduced to ashes. ()

Vaikrinta after incineration is substituted for
diamond. go

Macerated in the ashes of schrebera swief.
butea frondosa and cow’s urine and mixed with the
powdered root of rup.&ur& antig., turmeric . . .
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borax, powdered lac and made into balls with the
milky juice of asclepias gem., and honey and
strongly heated in a closed crucible, vaikrinta
yields its essence.  Of this there is no doubt.
J1-72
COPPER PYRITES

Miikshikam (pyrities) is born of mountains
vielding gold . . and is produced in the bed of
the river Tipi and in the lands of the Kiritis, the
Chinese and the Yavanas. 77
Pyrites is of two kinds—golden and silvery : the
former is a native of Kanouj and is of golden
yellow colour. The silvery pyrites is associated

with stones and is of inferior quality. Hi
Rubbed with the juice of lemons and sulphur
and roasted in a closed crucible it is F/ed. 84

_ Mikshika, repeatedly steeped in honey, oil of
the seeds of ricimus communis, urine of the cow,
clarificd butter and the extract of the bulbous root
of musa sapientum and gently roasted in a crucible,
yields an essence in the shape of copper. Bg-po

Visara
Vimala is described as of three kinds according

as it has the lustre of gold, silver and brass respec-
tively. g6
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It is rounded and is also endowed with angles
and faces. 97
It is killed by being roasted ten times with sul-
phur, bitumen, artecarpus lakoocha and the acids.
100
Vimala, rubbed with borax, the juice of arfo-
carpns lakoocha and the ash of schrebera swiet.,
and roasted in a covered crucible, vields an essence
of the appearance of gald. * 101
Vimala digested with alum, green vitriol, borax
and the watery liquid expressed from moringa
pler., musd s. and finally roasted in a covered cru-
cible in combination with the ashes of schrebera
swiet., yields an essence in the shape of chandrarka
(lit. copper of gold-like lustre). 103-104
SILAJATU
Silajatu (bitumen) is of two kinds, one having
the smell of cow's urine, the other resembling
camphor. It pozes out in the heat of the sun at the
foot of the Himilayas from the bowels of gold, silver
and copper respectively.*  (cf. ante p. 46) 106
{1} The text reads 1 ;  wWiwEAW + w Ll -fike, which however
conveys no adequate meaning. A varjant is wraina —golddike,
{5) ‘The resins of the styrax benzaloum and also a variety of
bitumen, cspecially the latter are referred to. The description i
evidently borrowed from the Charalea and the Susruta.
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SASYAKA

Sasyaka (blue vitriol) . . . hasthe play of
colour in the throat of the peacock (i.e. has blue
tint), Mayuratuttham is an emetic, an antidote
to poisons and a destroyer of the whiteness of the
skin. 127- 129

It is killed by being roasted in a covered cruci-
ble with the juice of artocarpus lakvocha, sulphur,
bitumen and borax, 132

ExTraction oF COPPER

Take blue vitriol and ane-fourth its weight of
borax and soak the mixture in the oil expressed
from the seeds of pongamia glabra for one day only
and then place it in a covered crucible and heat in
the charcoal fire—by this process an essence is
obtained from it of the beautiful appearance of
coccinella insect.’ 133-134

Or, enclosed in a crucible with borax and the
juice of lemons and strongly heated, it yields an
essence in the shape of copper. 135

Pure blue vitriol, of the colour of peacock, in

(1) ¢ e red ; inthe Charka, blood is described as having the
coloar of the cocrimelfa insect. Couplets 133 and 134 have been
borrowed almost serdatio from Rasdrmava,
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combination with the aforesaid drugs and by the

application of various processes, gives up its

EESENCE. 130
CHAPALA

There are four varicties of Chapala— yellow,
white, red and black. That which has the lustre of
gold or silver is most appropriate for the fixation of
mercury. The last two are indifferent and readily
melt like lac and arc useless. Chapala melts like
tin  when heated over fire—hence the name.

143-144

Chapala has six faces and the lustre of a
<rystal. ' 140
RASARA

Rasaka(calamine) is of two kinds : the one ol
luminated structure is known as dardura; the
ather, nnp-lnmina:::d, is called karavellakas 149

Calamine is to be heated and plunged seven
times into the juice expressed from the seeds of
lemon or immersed in the urine of man or of horse
or in sour gruel or sour milk and thus purified.

154=155

(1} It is not clear what substance is really meant by the term

Chapala ; its radical meaning is mobile or Brkle, henoe it i a name
aften given to quicksiiver.
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EXTRACTION OF ZINC

Rub calamine with turmeric, the chebulic my-
robalans, resin, the salts, soot, borax and one
fourth its weight of semicarpus anacardium, and
the acid juices. Smear the inside of a tubulated
crucible with the above mixture and dry it in the
sun and close its mouth with another inverted over
ity and apply heat.  When the flame issuing from the
molten calamine changes from blue to white, the
erucible is caught hold of by means of a pair of
tongs and its mouth held downwards and it is
thrown on the ground, care being taken not to
break its tubulure. ' The essence possessing the
lustre of tin which is dropped is collected for use.

157-101

Calamine is be powdered with lac, treacle, white
mustard; the myrobalans, natron and borax and the
mixture boiled with milk and clarified bytter and
made into balls. These are to be enclosed in a
crucible and strongly heated. The contents are
then poured on a slab of stone—the essence of
calamine of the beautiful appearance of tin (thus
obtained) is to be used. 163-164

_ A1) The Benares Ms. reads “gqi avm wmpa® and  drops =
which would mean so “as to break its tubulure”
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Or a vessel filled with water is to be placed
inside a koshfhi apparatus and a perforated cup or
saucer placed over it; a crucible charged as above
is to be fixed in an inverted position over the saucer
and strongly heated by means of the fire of jujube
(sigvphus iujuba) charcoal: the essence which
drops into the water should be applied (in
medicine). [wide illustrations| 165-16f0

This essence is to be mixed with orpiment and
thrown over an earthen dish and rubbed with an
iron rod till it is reduced to ashes. [From the
context it is evident that the operation is to be per-

formed over fire. ] 167-168

BOOK III.

THE UPArASAS OR INFERIOR RASAS

Sulphur, red ochre, vitriol, alum, orpiment,
realgar, anjana and kamkushtha—these are the
eight uparasas, useful in operations of mercury. 1

[Here follows the mythical origin of sulphur.]

- " * =
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SULPHUR

Sulphur is of three kinds: that of the first
quality resembles the beak of a parrot; that of the
second quality is yellow ; whereas the white variety
is the worst. Another authority says : there are four
kinds of sulphur according as it is of white, yellow,
red and black colour respectively.. . .the black
variety is rare.' 12-15

Melted sulphur is poured into the juice of per-
desina ealendulacea and thus purified.

A vessel which contains milk has its mouth tied
down with a piece of cloth, over which is deposited
finely powdered sulphur; the latter again covered
with an carthen bowl. Heat is applied from above
by burning cow-dung cakes. The melted sulphur
drops into the milk and is thus purified, 23-25

GAIRIKA

Gairika (red ochre) is of two kinds: the one,
pishiiwa gairika, is hard and copper-coloured; the
other is svarma gairika 7. ¢e. of the colour of gold

{(yellow). 46

A1) (€L y 2 des soufres des diverses coulenrs; I'un rotge,
Tautre jaane wn antre blane pariel 4 Vivoire :...un autre, noir, gui ne

want Hen," "La Chimie au moyen dge,” 1, 307,
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KA_S_ISA
Kisisa (sulphate of iron) is of two kinds:
viluki-kisisa and pushpa-kisisa.  [The former

termed in other works dhitukisisa is the green
variety and the latter, the dasic or yellowish

variety. ] 51
Its essence is to be extracted like that of alum.
54
Tuvanri

Tuvari (alum): the fragrant earth produced in
the mountains of Surat is known as tuvari, which
dyes cloth and fixes the colour of madder, 50

A second variety of it called phataki or
phullika is slightly yellow . . . Another variety
known as phulla tuvari is white and acid in taste ;
iron changes to copper by the process of Zega [cf.
Bk. vil, 8o, where the term "s%.” is used in the
<ense of transmutation of the baser metals. The
author seems to convey the idea that alum plays
an important part in this process. ] Go-62

Alum is astringent, acid, beneficial to the eye. .

and &i/ler of mercury.®

(1) i forms lakes,
(2) grrgwiewt ;  CfL the varions foemulm for the preparation

of calomel in which alum yields sulphuric acid and plays an impor-
tant part.
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Alum is to be macerated in the bile of the ox
one-hundred times and then its essence s to be
extracted by distillation'—a very secret process, not
to be divulged. i1

TALAKA

Tilaka (orpiment) is of two kinds : the one is of
a leafy structure, the other is found in balls or cakes
and is of golden colour . . . and bright. 66

It is purified by being digested in the juice of
cucumber and the alkaline water of the ashes of
fesamum or in lime water. 6oy

Talaka is to be rubbed with buffalo’s urine and
thrice macerated in the decoction of éufea frondosa
of the consistency of honey, and then to be roasted
in a covered crucible and powdered. This opera-
tion is to be repeated twelve times. It is then fit to
be used in medicines.” 74-75

Take one pala of talaka and rub it for one day
with the milky juice of calopropis gigantea and mix

{1} HIH{II‘ A here distiliation  is 'KPH‘:&!&J]‘ mentionel.
Couplet 63 is borrowed from Rasdreava,

{3} Mot likely a sulpharsenite of potash is formed. The process
in Rasendrasirasampgraha is more scientific, * Tilaka Is to be ent
Fnto small pieces and rubbed with lime water and the alkaline water
derived from the ash of eckyranthes wpers and is then to be
enclsed in carbonate of potnsh and roasted.”
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it with the same weight of oil and heat it in an open
place for 7 days and nights together. Collect the
white essence when it has cooled down, 8o-81
Maxassina

Manassila (realgar) is mixed with one-ecighth
part of its weight of iron-rust, molasses, bdellium
and clarified butter and enclosed in the kosh#i appa-
ratus [see p. 69] and strongly heated, when it yields
its essence. 95

THE ANJANAS

The Anjanas (collyriums): of these there are
‘Sauvirinjana, Rasinjana, Srotonjana, Pushpinjana,
and Nilanjana ; their properties are described below.

97-08

Nilinjana is a &il/er of gold [ef. the &illing of
gold, silver, iron and copper in Vigbhafa, p. 55]
and induces softness in iron, ie. readers it easily
pulverizable [as the iron becomes impregnated
with the brittle sulphide of iron ; cf also Bk. viii, 38.]

104

The essence of the anjanas is to be extracted

like that of realgar.

(1) Tt is evident that the operation is to be performed in a
glass retort o in the koshsd {apparatus described  below under

realgar, .
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[We quote below the account given in Dutt's
“Materia Medica of the Hindus" as our author gives
rather scanty information on this point:

“ Galena or sulphide of lead is called anjana
or sauvirinjana in Sanskrit, and krishna surma in
vernacular. It is called anjana which literally
means ¢ollyriom or medicine for the eyves, from the
¢ircumstance of its being considered the best appli-
cation or cosmetic for them. The other vareties
of anjana mentioned are Srotonjina, Pushpinjana
and Rasinjana.

“ Sauvirinjana ( @tfhown s said to be obtained
from the mountains of Sauvira, a country along the
Indus, whence it derives its name. The article
supplied under its vernacular name surma isthe
sulphide of lead ore. Sauvira is usually translated
as sulphide of antimony, but [ have not been able
to obtain a single specimen of the antimonial ore
from the shops of Calcutta and of some other
towns. The sulphide of antimony occurs in fine,
streaky, fibrous, crystalline, masses of a radiated
texture: The lead ore on the contrary occurs in
cubic masses destitute of rays and is tabular in its
crystalline arrangement.

. “Srotonjana | W@sA ) is described as of white
colour, and is said to be produced in the bed
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of the Yamuni and other rivers. It is called Saffed
Surma in the vernacular, and the article supplied
under this name by Hindustani medicine-vendors is
calcareous Iceland spar.’ It is used as a collyrium
for the eyes, but is considered inferier to the black
surma or galena.

“Pushpiinjana (gars« is described as an alka-
line substance. [ have not met with any vernacu-
lar translation of this word nor with any person
who could identify or supply the drug, Wilson, in
his Sanskrit-English Dictionary, translates the term
as cals of brass, but 1 know not on what authority.

“Rasinjana «wgw s the extract of the wood
of derberis Asiatica called rasof in the verna-

cular."']
Kimkush?ham is produced at the foot of the
Himalayas . . . Someareof opinion that it is

the excrement of a new-born elephant .« - I
is of white and yellow colour and is a4 strong

purgative.* 10g-112
¥

(1) See, however, anfs p. 55

{2) Not weil made ont. Aceording to Wilson, it isa mindici-
sial earth, described s of two colours, one of  silvery and the
fther of 3 gold eolour.
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THE CoMMONX RASAS

Kampilla, Chapala’ Gauripishina, Navasiira-
ka, Kaparda, Agnijira, Hingula, Girisindiira, Mrid-
dirasringakam : these are the eight common Rasas
regarded as useful adjuncts to chemical operations
by Nigirjuna and other experts. 120-121

Kampilla® is like brick-dust . . . a purga-
tive . . . natural product of Surat .
and a vermifuge,

Gauripashiina' is of the lustre of rock-crystal,

conch and turmene respectively . . . its white
essence is to be extracted like that of orpiment.
124-125

NAVASARA AND OTHER RASAS

Navasira (sal ammoniac) is begot of the decom-
position of the shoots of bamboos and of the wood
of carcys arborea ; navasira is an alkali, its an-

other name is chulikilavasa (lit. salt deposited in
5 == _‘__
(1) Ineluding Chapala there are nine common Rasss = but
Chapala has already been considered as o mahdrasa, (see p. B3
{2) The red mealy powder covering the capsules of mallofus
Bhillippensis, also known an kamald It 45 not clear why this
substance should have found & place among the products of the
(3) Nbt easy to identify ; lit, it means white stone or marble.
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the hearth), it is produced during the burning of
the brick . . . it Kills mercury, liquefies iron,
is.a stomachic, an absorbent of the spleen, and aids

digestion after much eating.' 127-120
Varitaka (cowrie or marine shell): alchemists

prefer shells which are of yellow colour, knotty and
possessed of circular lines on the dorsal side .
macerated for three hours in sour gruel, it under-

goes purifications.” 130-134
Agnijira is a substance discharged from the

(1), It is of interest to note that Royle, who wrote in 1837,
regrets that “no Hindu work on this subject (chemistry) has yet
besn translated)’ and is bold enough to predict that “Sal ammoniac
must have been familiar to'the Hindus, ever since they bave  barnt
brieks, as they now do, with the manure of animals a1 some nuj'
umaally be found erystallized at the unburnt extremity. of the
kiln."—"Antiguity of Hindu Medicine,” Royle’s surmises  have
proved to be literally correct. The word “Navasira™ is apparently
of Persinn origin being corrupted from " Noaussdar.™

| The text i almost exactly the same as in "Rasendrasira-
£ " which givis an additional method of purifying the
cowrie, namely +—"Dig a hole in the ground and Al it partly with
the husk of paddy, now place on it a crucible containing cowries |
<aver it with cow-dung cakes and sot fire to the mass. By this
procass the cowries are reduced toashes™ It hs the lime ﬂllll- obtained,

-ﬁdhﬂ&muﬂin uﬂﬁﬂu

7
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womb of a kind of sea-crocodile and dried in the
sun.’ 135
Girisindira (lit. vermilion derived from the
rocks) occurs among the big mountains (inside the
rocks). 137
Hingula (cinnabar: Syn. darada, see p.78);
quicksilver extracted from it is as efficacious as killed
sulphur. When darada is placed in a retort and
its essence collected in water, it yields the same
substance as quicksilver—of this there is no doubt.
(The apparatus referred to is shown in the
illustrations). 141=-144
M riddarasringakam [various readings of the text
are given; it is not easy to make out what sobs-
tance is meant]. It is yellow and of leafy structure
and occurs in Gujirat and round about mount
Abu. 145
Rijavarta (Lapis lazuli) has a bluish tint but
with slight admixture of red ... it is killed by
being powdered in combination with lemon juice
and sulphur and roasted 7 times in a covered
crucible. 140-153

(1) Not identified. Perhaps the origin is mythical. #% isa
crocodile, but as is well-known this Saurian never flourishes in the
s According to qpm f"“é agnijira is a marine medirinal

plant.

L
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BOOK IV
THE GEMs

The gems also are regarded as the agendies,
which help the fixation or coagulation of mercury.
These are the gems: Vaikrinta, Suryakinta (sun-
stone), Hirakam (diamond), Mauktikame (pearls),
Chandrakinta (moon-stone), Rajivarta {lapis lazuli)
and Garudodgara, the emerald (lit. derived from the
vomit of Garuda); the topaz, the sapphire, the
coral, the cat's eye are also reckoned among the
gems.  These gre to be carefully collected for the

fixation of mercury.'

() Thesruby and the zircon are also menticned. The
Vaikrinta “is a kind of gem said to resemble a diamond, and to be
of similar properties.” Wilson, Suryakinta and Chandralkimta
are gems of fabulous existence, supposed to be farmed by the
cangelation of the rays of the sun and moon respectively.  Ther
may also refer to some sort of erystals. The deser ption of the
gems, other thin diamond, is meagre and vague, The following
vxtracts from Manimila or “A Treatise on Gems" by Sir Raja
Saurindra Mohan Tagore, Mus, Doc., will, to a certain’ extent,
make up for the deficiencies.

*Mention is made of gems and jewels in the earliest writings of
the Hindus. The Vedas speak of a place illuminated by rubies
and diamonds, which gave oot a light =s refulgent as that of the
Planets.  Precious stones play a prominent part in the mythologies
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VAJRAM

Vajram (diamond) is of three kinds: male,
female and hermaphrodite, and its medicinal pro-
perties vary in excellence in the order in which
they have been spoken. 26

The one with 8 angles and 8 faces and b cor-
ners, very brilliant, with the play of rainbow-
colours is known as the male diamond, whereas the
female diamond is flattened and rounded whilst the
neater is rounded, obtuse-angled and slightly heavy.

27-28

Each of these again is divided into 4 classes
according to its colour namely: Brahmanra, Kshatriya,
Vairya and Sudra.” 30

of the Hindus, in their traditions, poems and legends, In the two
great epics of Hindustan, the Rimiyasa and the Mahibhirata,
frequent mention is made of stones and pearls with which the kings
and the people of the period used to decorate their porson.”

1) The high releactive and dispersive power of dizmond i
evidently referred to.

{ 2) “ Diamonds white like the conch, waterlily, or erystal are
Brihmauas; those which are red like the ey of the hare are
w;m-hich are verdant fike the eosl plantain-jeaf
are Vaisyas; those which resemble in colour the clean sword, are

p i hdﬁ:um" ‘Manimala, 1100
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Diamond is a bestower of long life, a tonic, an
allayer of the three derangements [namely, of air
phlegr and bile], a killer of alf the ailments, a fixer
of mercury, a subduer of death—in short it is like
nectar.

Diamond is digested in the decoction of kulattha
(dolickos umifforus) or of kodrava  ( paspulom
scrobiculatum) for three hours and thus purified,
Diamond is to be macerated four times in the blood
of the bug and enclosed in a ball made of the
flesh of the musk-rat and then to be roasted in a
covered crucible 3o times or to be heated 100 times
and plunged in the decoction of kulattha. 34-37

* Diamond is to be placed in a coversd crucible,
the inside of which has been coated with realgar,
rubbed with the decoction of kulattha and the
juice of artocarpus lakoscha and roasted 8 times in
succession in the fire of dry cow-dung cakes, It is
then heated roo times and thrown into ‘pure mer-
cury—the diamond is thus killed and reduced to fine
ashes, 3839

- The veracious alchemist Somaseniinfafter having
convinced himselfl of the success of this process
by his own experiments, has given it to the world.

40
Diamond is to be 7 times smeared in the blood
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of the bug and dried in the sun and then to be
placed in an iron pot and filled with the juice of
cassia sophora and heated 7 times. The diamond
is sure to be reduced to ashes. This process has
been described by the sage Brahmajyoti. 41-42

Diamond smeared with the powder of lead,
levigated in the juice of the fruit of madana (randia
dumetorum), and roasted 20 times in a covered
crucible, is reduced to fine powder, which is to be
used in medicines.'

GeENERAL Process of REDUCING GEMS TO
ASHES

All the gems with the exception of diamond
are killed when roasted eight times with a mixture
of realgar, sulphur and orpiment, rubbed in the
juice of artocarpus lakeocha. 63

Take asafcetida, the five salts, the three alkalies,
rumex vesicarius, sal ammoniac, the ripe fruit of
the croton plant, jalamukhi (amthericum tuber-
osum), rtudanti (asclepias roses), the root of
plumbago seylanica, and the milky juice of euphor-
hia antiguorum and calotropis gigantca—rub all

(1) One or two processes not mentioned by our author may
be quoted from * Rasendrachintdmanis™ -—

.
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these together and make them into a ball.  Place
inside it the noble and luck-yielding gems. Wrap
the ball with the leaves of betula bhojpattra and
tie them with thread and enclose the ball again in
a piece of cloth and suspend it in a doliyantra
(see Bk. iX) filled with the acids and sour gruel
and apply strong heat for three days and nights—
the liquid principle of the gems is thus collected.
64-b0
Powdered pearl is to be rubbed with the juice
of rumex vesicarins and then transferred inside a
lemon and stowed in a mass of paddy. At the end
of a week it is heated in a crucible and liquefied.*
70-71

*Take the root of piper betle or of the cotton plant feFosypinm
derbacenm) three years old, and rab it inta o paste and enclose
the dinmond in it and roast it in 0 coversd crucible seven thmes,
when the diamond will be killed."

"An intelligent persun should place in 4 brass vessel 3 frog
which out of fright will pass water, A dinmond is to be beated
and phimged into this urine. This process being repeated several
times, the diamond is Eilled™ This last recipe in also to be found
in Sarngadhara,  Couplets (44-45) do not oceur in the Benares
Ma.

(1) Couplets 70, 71 and 73 do not oocur in the Benaares Ms
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Diamond, placed inside the stem of wifis quai-
rﬂgufari.r‘ and heated four weeks in acids, is
liquefied. 72
Vaikriinta, which is of white colour, liquefies when
macerated in the juice of rumex sesicarius and
exposed to the sun for a week. 3

Take the juice of pandanus odoratissimus
rockssalt, svarna pushpikii together with coccinella
{nsect. Vaikrinta melts on being digested in this
concoction for a week. 74

BOOK V
Ox MeTaLs?® ( sigifa )

The pure metals are: gold, silver, and iron.
The putilohas (lit. metals emitting a feetid odour)
are two : lead and tin. Dhatuloham is iron
proper and often conveys different meanings. The
alloys are three in number: brass, bell-metal and
vartaloha. 1

(0w ecording o “Aaidyalambdasindhu® i the same
Cam i, witis yuadeangularts, i

\m Hﬂ{“t.h‘m}lldtm used in the wider sense of & metal,

L)

P aad
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GoLp

Gold is known to be of five kinds :—of which
3.are attributed to mythical and celestial origin ;
the fourth is called kshanija (lit. begot of mines) :
the sth is obtained by the transmutation of the
baser metals. (See Bk. VIII, 80-83.) 2

Gold is to be purified and killed, as otherwise
fif taken internally] it robs pne of strength, virility
and happiness and brings a series of maladies. 11

Gold-leaf of the weight of ane karsha is to be
smeared with salt and placed between two earthen
saucers and heated on a charcoal fire for an hour
and a half when its true colours will come out. 12

The best method of #illing all the metals is
with the aid of the ashes of mercury.!  The next
best is through the agency of the roots, wheres:
&illing with sulphur is least ta be recommended. 13

When a metal is £i//ed with ariloha (meaning :
not. clear), it is injurious. Gold-leaves, pierced
with holes and coated with a paste of lemon Juice
and the ashes of mercury and roasted ten times
are thereby &il/ed. _ 14

Project into melted gold its own weight of the
ash of marcury ; [when cooled] powder it and rub

(1), Generally sulphide of mercury Gser p. 65).
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it with lemon-juice and cinnabar and roast it in a
covered crucible twelve times. The gold thus
acquires the colour of saffron.' (ef. Rasirmava
XVL 81, p. 74)- 15-if

Gold-leaf is killed by being rubbed with one-
fourth of its own weight of #/led mercury and
acid of any kind and roasted eight times." 17

SILVER

Silver is of 3 kinds : namely sahajam (of mythical
origin), begotten of mines and artificial. a3

Silver melted with lead and borax undergoes
purification .. Arrange on an earthen dish a
mixture of lime and ashes in a circular row and
place in it silver with its equal weight of lead.
Now roast it over fire until the lead is consumed.
Silver thus purified is to be used for medicinal
purposes.) ' (CL p. 63) 32-34

(1) This refers to the mistalen notion that the sublimate of
factitious cinnabar (vermilion) contains gold.

{2) It will be seen that althoagh kilieg with sulphur direct &=
not pecommended, the gold is in reality converted into the sulphide
and alterwards into metallic gold in a fine state of powder. Ser
under “Killing of Metals.”

(3} Cf Rasdrmava ayrm wierrss aibo’yjgewfm  Silver
/in purified by being melted with lead and the ashes” The process
is practically that of cupellation.
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Silver-leaf is to be rubbed with mercury and
the juice of ardocapus lakoocka and is to be em-
bedded in sulphur and heated in a covered crucible
over a sand-bath: when cold, the mass is once
more rubbed with orpiment and acids and roasted
12 times. By this process, the silver is reduced to
ashes 3537

Silver is reduced to ashes by being 3 times
rubbed with powdered iron pyrites and lemon juice
and roasted in a covered crucible. 38

Take 4 parts of silver-leaf and one of orpiment
and rub them with the juice of lemon and roast the
mixture and repeat the operation 14 times and thus
silver is completely incinerated.’ 40-41

CorPEr

There are two varieties of copper: the one
brought from Nepal is of superior quality ; that
dug out of the mines of other countries is desig-
nated Mlechehha, ! 44

{1} We shall complete the account with an extract from R
sendrasirasamgraha : “Siver-deaf is pierced with holes and smeard
with twice its weight of cinnabar and subjected to distillation in
the Pitana Yantra (sec Bl 1x on apparatus)  The mercury comes
off and kiled silver remaina behind.”

(2} The genericterm for a barbarian or & forcigner.
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Copper-leaf is killed by being rubbed with
lemon-juice, sulphur and mercury and roasted thrice
55

[RON

There are three kinds of iron : namely, mundam
{wrought iron), tikshwam and kintam: muondawe
again is of 3 varieties: oiz., mridu, kunfbam and
kadiram.

That which easily melts, does not break and is
glossy is mridu; that which expands with difficulty
when struck with a hammer is known as kuntbam :
that which breaks when struck with a hammer and
has a black fracture is kadiram. J1-72

Tikshwam (properly cast-iron, steel} : there are
& varieties of it. One variety is rough and free
from hairike lines and has a guicksilver-like
fracture and breaks when bent. Another variety
preaks with difficulty and presents o sharp edge.

75-78

Kéntam : there are 5 kinds of it, namely,
bhrimaka, chumbaka, karshaka, drivaka and romi-
kiinta. It possesses one, two, three, four and five
faces and often many faces [with which to attract
iron] and is of yellow, black and red colour respec-
tively, The variety which makes all kinds of iron

‘move about is called bhrimaka, that which kisses °
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iron is called chumbaka, that which attracts iron is
called karshaka, that which at once melts the iron
is called drivaka (lit. a solvent) and the ffth kind
is that which, when broken, shoots forth hajr-like
filaments. Bg-8g

Mercury is like an intoxicated elephant and
kiintame is like the bent hook wherewith to restrain
it. The wise man digs it out of the mines. That
which has remained exposed to the sun and the
atmosphere is to be avoided.* 92-93

If water is kept in a vessel and oil poured aver
it and the oil does not spread about : if asafeetida
gives. up its odour and decoction of neem (Melia
asadirachta) its bitterness and milk, being boiled
init, does not overflow but rises high like a peak
—if such be the characteristics of the vessel, know
that it is made of kinta iron. 04

Powdered iron is to be macerated awhile in the
decoction of the three myrobalans, in cow's urine
and then to be mixed up with clarified butter and
fried in an earthen vessel and stirred with an iron
rod until a blade of straw thrown over it catches
fire. The iron powder is to be pounded and the
above process repeated five times.

{t) Couplets B4-53 are taken bodily from Rasinava,
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Or iron is roasted four times in a covered
crucible with the decoction of the myrobalans and
is reduced to fine powder.' 104-10%5

Leaves of tikshwa iron are repeatedly to be
heated and plunged into water and then to be
powdered in a stone mortar with an iron pestle
® #® #* The powder of iron thus obtained is to
be roasted twenty times in a covered crucible in
combination with mercury and sulphur, and after
vach . roasting the powder of iron is to be pounded
as directed above—iron thus reduced to ashes is to
be used in medicine. 107-110

Take one part of iron and twentieth part of its
weight of cinnabar and rub them with lemon juice
and sour gruel and roast the mixture in a covered
crucible. The operation being repeated 4o times,
kintam, tikshwam and mundam’are killed—of this
there is no doubt. 113-114

Take of mercury one part, sulphur two parts
and iron powder three parts and rub them with the
juice of the Indian aloe and after 6 hours transfer
the mass to a brass-vessel and cover it with the
leaves of the castor-oil plant. At the end of an
hour and a halfl the mass will become heated. It is

(1) The prozssis peatically the saneas that of Chaerap ini,
whi aseribves it 1o N juna. (See p. 62.)
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then buried under a heap of paddy grains and
taken out after three days and then powdered very
fine and the contents passed through linen' All
the three varieties of iron are thus completely killed.
Gold and other metals can be Killed by this process
after being reduced to fine powder like iron.
134-137
Rust of iron is to be heated and powdered till
it is reduced to fine powder—this is called
mandiira.” 147
The qualities which reside in killed iron are
also to be found in the rust of iron, hence the latter
may be substituted for the treatment of diseases, *

148
Tix

Vangam (tin) is of two kinds—kshurakam and
misrakam ; the former is endowed with superior
qualities ; the latter cannot be recommended for
medicinal uses 153

(1) “Rasendrasirasamgraha’ has the same. recipe with slight
variations, According to it the powder is so fine that it “Hoats or
water like a duck.”  CI below p. 110

{2} Analysis of * Mandira * ; see Appendiz L.

(2) ‘This couplet also oceurs in Rasendmsirasamgraha
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Kshurakam. is white, soft, cool (to: the touch),
readily fusible and bright and does not chink (when
struck). 154

Misrakam is: dirty white * * * Thisis
an anthelmintic and a destrover of the urinary dis-
otders. 155

Molten tin is dropped into the juice of Negundo
witex mixed with turmeric; the process being
repeated 3 times, the metal undergoes purification.

154-156

Tinfoil is to be smeared with a paste of orpi-
ment and the milky juice of Calotropis gigantea
and then to be covered with the ashes of the bark
of Fieus religiosus and Tamarindus Indicus and
roasted and then reduced to ashes.’

LEAD

Sisakam (lead) is readily fusible, very heavy,

(1] A few more recipes are given, in all of which orpiment F
plays an important part; the one quoted below from Rasendra. T
slrasnmpgraha will yield the “ ash ™ of tin in the shape of an oxide .

= Mglt tin in an ecarthen pot and to the molten metal add an equal
weight of powdered turmeric and Ajowan (Plychotis gjrman) and
eutnin seeds, and alterwords the ashes of the bark of Tamarindus
Indicus and Ficus religiosus and continue stiring over fire. The
tin will be reduced to ashes.” TN _‘
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presents a black and bright appearance on fracture,
is of feetid odour’ and black exterior, 171

Take of lead 2o palas and apply strong heat
to it and drop into the molten metal one karsa of
mercury and throw into it one after another the
ashes of Terminalia arjuna, T. bellerica, pome-
granate and Ackyranthes aspera, weighing one
pala each. The mass being vigorously stirred with
an iron spoon for 20 nights in succession, the metal
is calcined yielding a bright red ash.? 1706-179

(1} Lead and brass (see below) are said to emit an offensive
odour, In connestion with this it is interesting to read Professor
W. E. Ayrton's address  * On the Smell of Metals “—Brit. Assoc,
Rep. 1Bo8, p. 772, CFalsa “Alch. Sy Frad, 121, as well as the
opening lnes of the present Book describing tin and lead “ as
mietals of foetid odour.” In the Syrian Alchemy ** Silver is dis-
tinguished from tin by its absence of feetid odour "' ; regarding this
M, Berthelot very pointedly remarks: * on voit que 'odenr propre
que dégagent les mémaux frottés avee ln main, ou bien au contact
d'une matigre organique, jouait un rle important dans lenr éude
chez les anciens auteurs ; importance que eette odeur a perdue
aujound'hui,—"La Chimic an moyen dge” : T, §i. 121 (trad.)

{2) The following process is given both in the ™ Rasendra-
chintimani " and * Rasendrasdrsamgraha” ¢ * Rub lead with the
Juice of Adhatoda vasica and melt it in an earthen pot add to it one
fourth its weight of the ashes of Adbatedtn and achyranties atgpera
and stir the mass with a rod Adkateds sasion and heat over a fire.
Repeat the process seven times. The lead will be tumed 1o

vermilion-like powder.”

.
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114

Leaves of lead are to be smeared with a paste
of orpiment and the milky- juice of Calotropis
gigantea and roasted in a covered crucible till the
metal is entirely killed. 184

Brass, BELL-METAL, &C.

Pittala (brass) is of 2 kinds—ritikii and kika-
tundi; the former on being heated and plunged
into sour gruel turns copper-coloured. 192-193

Brass, which is heavy, soft, of yellow colour,
capable of resisting strokes, 15 to be recommended.

195
Brass, which is light and of effensive odour, is
not good for medicinal purposes. 196

Brass, smeared with a paste of lemon juice,
orpiment and sulphur and roasted 8 times, is re-
duced to ashes. The process of killing brass is the
same as that of copper. 201-202
Kimsya (bell-metal) is made by melting together

8 parts of copper and 2 parts of tin. 205
It is completely killed by being roastad 5 times
with sulphur and orpiment. 210

Vartaloham is produced from Kamsya, copper,
pittala, iron and lead; hence it is regarded by
metallurgists as an alloy of 5 metals................ -

It is killed with the aid of sulphur and orpiment.
212-216
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BOOK VI
INITIATION INTO DISCIPLESHIP

[This chapter is full of directions for the mystic
Tantric rites after the performance of which the
pupil is to be initiated into the secrets of mercurial
lore.]

The instructor must be wise, experienced, well-
versed in chemical processes, devoted to Siva and
his consort Parvati sober and patient. The pupil
should be full of reverence for his teacher, well-
behaved, truthful, hard-working, obedient, free from
pride and conceit and strong in faith. 3-7

Chemical operations are to be performed under
the auspices of a ruler, who is God-fearing, who
worships Siva and Parvati and whose territory is
free from anarchy; and the Laboratory, to be
.erected in the depth of a forest, should be spacious,
furnished with 4 doors and adormed with the
portraits of the Gods. 13-15

Take of gold-leaf 3 wiskas in weight and quick-
silver g wiskas and rub them with acids for 3 hours.
Make the amalgam into a phal{us (emblem of Siva,
‘the creative principle).......c...coo.....the phallus
to be worshipped in due form. - By the mere sight
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of the phallus of mercury, the sins accumulated by
the killing of 1,000 Brihmans and 10,000 cows are
redeemed. 1G-22

The science of mercury was communicated by
Siva himself and is to be imparted by the instructor
to the disciple according to the prescribed rules
with closed eyes. 3o

[Here follows an account of certain disgusting
and obscene rites borrowed from Rasirwava and
other Tantric works. ]

The apparatus and implements as also the
ingredients required for chemical operations (see
next Book) are also to be addressed in prayer
+ « o« « and the names of the 27 alchemists
to be invoked. [See opening lines: Bk. 1, p. 77.]

53-01

The science of mercury is to be strictly kept a
secret . . . . if it is divulged, its efficacy is
gone jo

BOOK VII
ON THE LABORATORY

The Laboratory is to be erected in a region.
which abounds in medicinal herbs and wells . .
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. it is to be furnished with the various
apparatus. The phallus of mercury is to be placed
in the east, furnaces to be arranged in the south-
east, instruments in the south-west ; washing oper-
ations in the west; drying in the north-west!

. . . . . . The koshfi apparatus for the ex-
traction of essences, the water vessels, a pair of
bellows and various other instruments are slso to
be collected as also the threshing and pounding
mortars, the pestles, sieves of various degrees of
fineness, earth for the crucibles, charcoal, dried
cow-dung cake, retorts made of glass, earth, iron

and conch-shells, * iron-pans, &c. 1-18

Those who are truthful, free from temptations,
given to the worship of Devas and Brihmanas, self-
controlled and used to live upon proper diet and
regimen—such are to be engaged in performing
chemical operations. 30

Such herbalists as are not deceitful and are well-
versed in the knowledge of the drugs and plants
and in the language of many countries should be
employed. 32

{13 Probably lime crucibles and retorts are meant.
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BOOK VIII

Ox TEcHxicAL TErMS
For the comprehension of ignorant physicians,
Somadeva' is now expounding the technicalities as
made use of by experts. 1
The physician is entitled to half the share of
prepared mercury and eighth part of medicated
oils and ghee and seventh part of prepared iron
and other metals, 2
Mercuary, on being finely rubbed with melted
sulphur and other minerals, attains the tint of
collyrium and is called kajjali (see p.61), which
again on being rubbed with a liquid substance is
known as Rasapanka (lit. mud of mercury). 5-0

TESTS ForR KILLED TrRON,

Ailled iron is that which in the shape impalpable
powder floats on water and when rubbed between

~the thumb and the fore-finger enters the lines :

which, on being mixed with treacle, abrus p., honey

{ri_ The author cvidently reproduces this chagter from a
standard work on the subject by Somadeva. There is a work

N e
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and ghee and heated, does not revert to the natural
state ; which floats on water like a duck and does
not sink down even when heavy things like paddy
grains are placed over it. (Cf. anfe p. 111, foot-note).
25-28

Killed iron (or a general in killed metal) is
that which on being heated with silver does not
mix (or alloy) with it.* 20

ANTIMONY FROM STIBNITE

Nilafijana," mixed with tikshaam (cast iron) and
strongly heated several times, yields a superior
kind of lead which is readily fusible and is of mild
hlack colour, 38

[Here follows a list of metaphorical expressions
which are technically used.]

namied Rasendrachfifimani by Somadeva. We hope to notice it

in the second volume,

(1) The Poona ed. has ﬂa;‘i'i'q meixes with sifeer ; but
the Benares and the Kismir Mas. read Y37 w Rty does not miz :
with sifver, The latter is no doubt the correct reading.

(2) Stibnite. A synonym for it is souvirdfjana.  The “superior

kind of Tead” is evidently antimony.
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CeRTAIN OTHER TECHNICAL TERMS

The resurrection of the dead is known as
atthipana (lit. raising)." 39
The capacity of mercury to swallow food [i. e.
to combine with certain substances or to take up
the qualities inherent in them] is known as grisa-
muiinam. fig
Mercury, alloyed with one-sixty-fourth part of
its we:ght of gold or silver acquires a mouth where-
with to swallow even hard metals, H3-ig
Lepa, kshepa and kunta signify dhiima i. e.
smoke. By the process of lepa is meant the
conversion of iron into gold or silver. So
The conversion of iron into gold or silver with
the aid of mercury thrown into a smoky flame,
emitting vapour, is5 known as dhimavedha (lit.
pierced by smoke). 83
The conversion of a small quantity of a metal
into gold through the agency of mercury. . .
= =« . .which has acquired a mouth (see sloka 68),
is called sabdavedha.® 84

# (1) ex. 'I!hr conversion of &ilad iron into the metallic state,

(2)  Itis o be regretted that the details of the processes have
hﬂ' withbeld. We have here sufficient indication of the belief in
the transmutation of metals. The processes here mentioned are
probably of the same nature a5 given in Rasdrnava.
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Somadeva collected these brilliant gems of tech-
nical terms with great care from the ocean of
mercurial lore and strung them into a necklace
which adorns the best of physicians in assemblies.

80

BOOK IX

Ox APPARATUS THE (YANTRAS)' :

Somadeva will now give a briefl account of the

apparatus after having consulted innumerable works .

on chemistry.® . 1

DoLE YANTRAW -

Dol yantram : a pot is half-filled witha liquid
and a rod placed across its mouth from which is
suspended the medicine tied in a piece of cloth.
The liquid is allowed to boil and a second pot’ e
inverted over the first. 34 :

— 3
(1) Vide Hlustrations : Appendiz 11. &
(3) This chapter also is evidently quoted from the worl of T
Somadeva.

{3} Unless otherwise stated earthen pats are meant,
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SVEDANT YANTRAN

Svedani yantram : a pot with boiling water has
its mouth covered with a piece of cloth and the
substance to be steamed is placed on it and a
second pot arranged in an inverted position over
the rim of the first, 5

PATANE YANTRAN

Pitana yantram [lit. apparatus for sublimation
and distillation] : two vessels are adjusted so that
the neck of the one fits into that of the other. The
junction of the necks is luted with a composition
made of lime, raw sugar, rust of iron and buffalo’s
milk. [Tedious details are given as to the exact
measurement of the vessels. ] 6-8

ADHASPATANA YANTRAM

Adhaspitani yantram: a modification of the
above apparatus in which the bottom of the upper
?m.-l is smeared with the substance, the vapour

ﬁ' OF essence thereof condensing into the water of
“the lower one,  Heat is applied on the top of the
upper vessel by means of the firc of dried cow-
dung cakes. 9
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DHEKT YANTRAM

Dheki yantram : below the neck of the pot is a
hole into which is introduced the upper end of a
bamboo tube, the lower end of it fitting into a
brass vessel filled with water and made of two
hemispherical halves.  Mercury mixed with the
proper ingredients is subjected to distillation till
the receiver gets sufficiently heated. 11-14

VALUKA YANTRAM (SAND-BATH)

Viluki yantram (sand-bath : a glass flask with @
long neck containing mercurials, is wrapped with
several folds of cloth smeared with clay and then
dried in the sun. The fask is buried up to three-
fourths of its length in sand and placed in an
carthen pot whilst another pot is inverted over it,
the rims of both being luted with clay. Heat is
now applied till a straw placed on its top gels
34-30

burnt.

LAVANA YANTRANM

If in the above apparatus salt is substituted for
sand, it is called lavana yantram (salt-bath). 1.3
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NiLki YANTRAN

If in the above an iron tube be substituted for
the glass flask, it is called nalika vantram. 41

Place the crucible containing chemicals inside
a mass of sand and apply heat by means of cow-
dung cakes. This is known as the Bhiadhara
vantrame.

TIRYAKPATANA YANTRAN

Tiryakpitana yantram (lit, distillation per des-
censwm) : place the chemicals in a vessel provided
with a long tube, inserted in an inclined position,
which enters the interior of another vessel arranged
as receiver. The mouths of the vessels and the
joints should be luted with clay. Now urge a
strong fire at the bottom of the vessel containing
the chemicals, whilst in the other vessel place cold
water. This (process) is known as tiryakpitanime.

48-50
VIDYADHARA YaNTRAN

Vidyidhara yantram is for the extraction of
mercury from cinnabar. [Two earthen pots are

1’
i

i
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arranged as in the illustration.  The upper one
contains cold water and the mercury condenses al
its bottom. ] 57-58

DHOPA YANTRAN

Dhipa yantram (lit. fumigating apparatus) :
bars of iron are laid in a slanting position a little
below the mouth of the lower vessel and gold-leaves
are placed over them and at the bottom of the
vessel is deposited a mixture of sulphur, realgar,
orpiment, etc., A second vessel, with its convexity
turned upwards, covers the mouth of the lower one
and the rims are luted with clay. Heat is now
applied from below. This is called fumigation of
gold-leaves.  Silver may also be similarly treated.

70-74

[This chapter concludes with a detailed descrip-
tion of mortars and pestles—their sizes, measure-
ments, &c.]

BOOK X

Ox THE INGREDIENTS FOR CRUCIBLES, &C.

Earth which is heavy and of a pale colour,
sugar or earth from an ant-hill or earth which has
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been mixed with the burnt husks of paddy, fibres of
the hemp plant, charcoal and horse-dung pounded
in an iron mortar and also rust of iron are to be
recommended for rru'ribfu-making. 3-fi

Vemraka CrRucCBLE

A crucible of the shape of the fruit of brinjal
(Solannm melong ) to which is attached a tubulure,
which is expanded towards its mouth like the
flower of Datura s., . . . and which is either 12 or
8 digits in length, is suitable for the extraction of
the essence of calamine and other readily fusible
minerals, 23-24

[The particular kind of crucible described here
is the same as referred to in the extraction of zinc
from calamine in the couplets 157-161, Bk, I1.]

[Here follows a tedious account of the different
kinds of crucibles to be used for different chemical
-Operations. ]

CALCINATION, Roastine, &c.

When metals have undergone  roasting they
cannot be roasted to their former condition (f.e.

they lose their own properties) and they acquire

Ry ¢ RS
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superior qualities, fill up the lines in the fingers
and do not sink in water.' 51

A quadrangular pit 2 cubits in length, breadth
and depth respectively is filled with 1,000 cow-dung
cakes. The drugs to be roasted are placed in one
crucible ; this i1s covered with a second, the nims
being luted with clay. The erucibles are deposited
over the cow-dung cakes and 500 more thrown over
them : fire is now applied. 54-55

[The description given above is that of a
typical roasting pit. The size of the pit, as also
the number of cow-dung cakes often varies accor-
ding to requirements. It is unnecssary to reproduce

the minutie.]
TueE METALS

The six metals are: gold, silver, copper, I:i_n,
lead and iron. Kiamsya and pittala (see p. 114)
are artificially made [f.e alloys]. 70

THE SALTS

The six salts are: simudram (lit. derived from
the evaporation of sea-water) ; saindhava (or rock-

(1) Cf VIIL 2528 ; also ibid. 39, pp. 118-119.
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salt) ; vidam, sauvarchala, romaka and chulika
lavara.'

THE ALKALIES

The 3 alkalies are : carbonate of potash, carbo-

nite of soda (trona or natron) and borax. 7l
Tue Ons

[A list of plants is given from the seeds of

which oil is expressed.] 73-75
THE Fats

The fats of the jackal, the frog, the tortoise, the
crab, the dolphin, the ox, the pig. man and also of
the goat, the camel, the ass, the ship and the buf-
falo are to be used. 76-77

THE Urines

The urinesz of the elephant, the she-buffale, the
ass and the horse are to be used. (CL. ante p. 30).
78

THE Acips

. The acids are: rumes vesicarius, the citrons
2} Asyn. for navasirs (salammaniac), see p. g7.
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and lemons, oxalis corniculata, tamarind, the acid
exudation of cicer arictinum, sisyphus jujuba,
pomegranate, averrhoa carambola—these are the
acids well suited for the purification, dissolution
and killing of mercury and the minerals.? Bo-84

THE EArTHS

Brick, red ochre, saline deposits, ashes, earth
from ant-hills—these 5 kind of earth are recommend-
«d by the experts. 85

THE Poisoxs

Kalakuta, aconite ferox, sringika and the biles
of animals are the chief poisons. 86

The minor posions are —gloriosa superda,
strychnos nux vomica, nerinm odorum, anacardinm
Semicarpus, datura  stramonium, calofropis
Ligantea®

(1) See under Mineral Acids,

(2) The information on the polsons is most eliborate in
Susruta from whom our author evidently borrows the elassifieation
as given later on in Ble XV namely: W, Ars;, wfan; or
vegetable, animal and artificial poison. [t is worthy of note that
aplum is not included among the minor poisons.
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THE SOLVENTS

Treacle, ddeliium, abrus precatorions, clarified
butter, honey, borax—these are used for helping
the fusion of the most infusible metals and hence
they are classed among the solvents. 100

BOOK XI

ON THE PURIFICATION OF MERCURY

I am now going to describe bricfly the various
processes for the porification of mercury after
having consulted Rasirnava and other works. 1o

There are 3 natural impurities in quciksilver,
visha (poison), vashi (fire) and mala (dirt, dregs)
and two artificial, due to its being alloyed with lead
and tin.! 14-15

{2) CL R...mnﬂ.rm:hint.inuni :
fafrdt @28 wmewt fomaigar |

"l wi sfEEEe amin: S g
. "Trades-people fraudulently adulterate quicksilver with Jead .
and tin, hence it is to be freed from these artificial defects [impa-
cities] by means of three distillations " as given above under
Tiryakpdtant (p, 124),
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Hence for the purification of mercury, the oper-
ations (named below) are to be undertaken with the
aid of appliances and skilled assistants. 20

In an auspicious day and under the influence of
# benign star, a quantity of mercury weighing 2,000
OF 1,000 or 100 or 18 or 10 palas is to be taken and

the operation begun, 21-23
[It is useless to enter into the details of the
several processes described here ; they aré more or

less repetitions of what has already been given. ]
Patanavidhi : [purification of mercury by distill-
ation as described in the foot note p. 130.] 33

FixaTion oF MERCURY.

Rasavandha: processes for destroying the
fluidity of mercury :

Take mercury and one-fourth its weight of
&illed gold and with the addition of sulphur make
a ball. Now add an equal weight of sulphur and
roast the mass in a covered crucible." 72

The mercury thus treated .is afterwards killed

(1) In other works a glass retort is recommendied.
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with six times its weight of sulphur.' 73
INCINERATION OF JI.‘(IERFERV

[The chapter concludes with certain recipes for
the killing of mercury, with the aid of _ purely
vegetable products.]

Mercury, roasted in a covered crucible with
asafcetida, which has been previously digested in
the milky juice of ficws oppositifolia, is reduced to

ashes.” 11
Andropogon  serratus and clitorea ternatea

are to be pounded in a mortar with sour gruel and-

with the paste thus formed, mercury is to be tri-
turated and digested 7 times and finally roasted in

(1} The shining reddish brown erystalline sublimate tf sulphide
of mercury thus obtained is a favourite and frequently-used remedy
with the Hindu physicians. It is reputed toben panacea for a
variety of ills that Aesh is heirto. In the Rasendrachintdmani "
* Rasendrasirasamgraha” and other treatisen, this preparation s
described as * Makaradbvaj” and * Rasasindiien * (fit. minfum.like
merciiry).  From the supposed presence of gold it is often named
* Svarsasindiira” (lit. gold and vermilion), During sublimation, the
gold of course is loft behind. The general belief s that by associa-
tion with gold the mercury acquires most potent efficacy. A later
‘l'ﬂi_, Rasapradipa, is seeptical about the part which gold plays
and recommends its being left out.

() Sirngadhara also gives a similar recipe.
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a covered crucible after addition of fresh quantities
of the above paste. The mercury is reduced to
ashes, resembling salt. 112-113

The seeds of achyranthes aspera and ricinus
communis are to be pounded together. The mer-
cury is to be placed inside the powder and the
mass roasted as before. The mercury is reduced

to ashes.' t14
Purified mercury is to be preserved in the hol-

low of a horn or tooth or of bamboo. 119
#w * * * *

Here ends chapter XI of “ Rasaratnasamuch-
chaya,” which treats of the purification fixation and

incineration of mercury.

» Notes on the Minerals
Diamond : Belief in  the combustibility, of
diamond (vide pp-101- }“15 an arccptﬂi creed with

(lj CE R:l:urﬂirnrhmtirm Hi, wh:rh evidiently quotes froma Tién-
trie work : “ O Goddess, | shall now enumerate the mbstances which
$ll mercury, without the use of sulphur’ A list of g1 plants s
given of which any ten may be employed at a time for the roasting
operation. The names of the following among others oceur in the
list: witis quadrangularis, awdropogen serratus,  plambage
seylamica, clitorea fermafea, milky julce of calatropis gigantes and
of euphorkia weriifolia; witex megumdo, datura  stromomium,
achyranties aspeea, ficus oppenitifolic and Huaspora cordifolia
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the Hindu latro-Chemists, The reader will find
much useful information in the followng extract.
*This combustibility of the diamond appears to
have been observed at an carly period, although
the fact does not seem to have attracted the general
attention of the older chemists, as statements of a
contrary character are recorded by them. Thus,
for instance, Kunkel states that his father, at the
command of Duke Frederick of Holstein, heated
diamonds in his gold-melting furnace, for nearly
thirty weeks, without their undergoing any change.
It is to Newton, however, that we owe the first
argument which went to prove that the diamond
was capable of undergoing combustion on account
of its high refractive power, a property characteris-
tic of the class of oily bodies, In the secofid book
of his Opticks, Newton says upon -the subject,
*Again the refraction of camphire, oyl-olive, lint-
seed oyl, spirit of turpentine and amber, which
are fat sulphureous unctuous bodies, and a diamond,
which probably is an unctuous substance coagulated,
have their refractive powers in proportion to one
inother as their densities without any considerable
variation.” The conclusion to which Newton was
led by theoretical considerations was experimentally
Proved to be correct in the year 1694-5 by Averami
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and Targioni, members of the Academia del Cimento,
who, at the request of the Grand Duke Cosmo I11., of
Tuscany, placed a diamond in the focus of a large
burning-glass and observed that it entirely disap-
peared. Francis 1., who is said to have received
from an alchemist an anonymous receipt for melting
diamonds, exposed, in the year 1751, diamonds
and rubies of the value of 6,000 gulden for twenty-
four hours to the action of a powerful fire; the
rubies were found unaltered, but the diamonds had
altogether disappeared. The volatilization of the
diamond by means of heat was from this time
forwad made the subject of numerous experiments.
Thus, Darcet observed in 1766 that diamonds dis-
apptar when they are heated in a cupel-furnace,
even inéclosed crucibles, but, continuing his experi-
ments at the request of the Paris Academy, he,
together with Rouelle, found that when heated
in perfectly hermetically-sealed vessels, the diamond
did not disappear. Macquer, in the year 1771,
was the first to observe that when the diamond
undergoes volatilization it appears to be surround-
ed by a flame. In conjunction with Cadet and
Lavoisier, he afterwards found that a true com-
bustion takes place. In continuation of these ex-
periments Lavoisier, together with Macquer, Cadet,



5 HINDU CHEMISTRY

R o e e i =

Brisson, and Baumé! placed a diamond in a glass
vessel containing air collected over mercury, and
on igniting the diamond by means of a burning-
glass, they found that carbonic acid gas was pro-
duced.”—Roscoe and schor, Vol 1. pp. 658-50.

Mr. T. H. Holland, r.cs., ARS.M., of the Geo-
logical Survey of India, to whom was submitted
the translation of the descriptions of the minerals
(242 pp. 79-100), has favoured me with his opinion,
which'is reproduced below in his own words. [t
will, to a certain extent, help in the identification
of the minerals,

“I have appended notes giving suggestions
which may help to explain some of the passages,
but the majority of descriptions are altogether too
vague to permit identification of the minerals,
The names of minerals already given are pre-
sumably recognised translations ; for the descrip-
tions accompanying the names might just as well,
in many instances, apply to several minerals known
in this country.

“Vaikrinta has 8 faces and 6 angles " &c.,
 (p- 83) possibly refers to a mineral crystallizing in
the octahedral form, and of the many minerals
crystallizing in this form the family of spinels is

mn ¢ uvres, tome i, 38, 64,

-“—.—")—
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more likely to exhibit the great range of colours
given.

4 White "—Unknown.

“ Red "—Ruby spinel.

“ Yellow "—Rubicelle (orange to yellow): dys-
luite (yellowish brown).

' Blue"—Almandine (violet).

4 Grass-green "—chlorospinel, hereynite  (black
when massive, green by transmitted light and in
powder), pleanaste (dark-green) ;

‘*black "—magnetite, gahnite, franklinite &c. ;

“ yvariegated "-—some magnesia spinels;

8 Faces and 6 angels " might possibly also refer
to the hexagonal prism with basal planes, a com-
mon form of corundum, which gives the variety of
colours referred to even more perfectly than the
spinels.

But the remarks on p. 104 as to the “lique-

faction" of this mineral, cannot apply to either

spinel or corundum, Unless there is some failure

to appreciate the original meaning the statements
are nonsensical.

Mikshikam (pyrites) . . . . Pyrites is of
two kinds—golden and silvery; the former is a
native of Kanauj, and is of golden yellow coloar.
The silvery pyrites is associated with stones and
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is of inferior quality."

Mikshika repeatedly steeped in [organic sub-
stances] and gently roasted in a cracible yields an
essence of the appearance [in the shape] of copper’
{p- 84.)

Iron pyrites [Fe 5,7 is brass-vellow in colour,
and its dimorphous form marcasite is pale bronze-
yellow; but there are other pyrite-like minerals
which are silvery white; for instance, cobaltite
(€oS,. Co. As,), smaltite (Co As,), l6llingite (Fe As,
with S) and leucopyrite (Fe, As,). Iron pyrites
roasted in air would give a red residue of Fe, Oy
But it seems more likely that the golden-yellow "
variety is copper-pyrite, which has a deep yellow
colour and besides which iron-pyrite when freshly
fractured would appear almost silvery in colour.
In that case the “essence of the appearance of
copper "' might be the metal itself.*

“Sasyaka (blue vitriol) has the play of colours
in the throat of the peacock,” (p. 86.)

The experiments referred to might apply to any
copper compound. There is a copper ore, bornite
or erubescite (Cu, Fe S,), which, on account of its

A1) Vimala (pp. 85-85) wanld appear also to be 3 varlety of pyrites.

LY
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peculiar colour and iridescence, is  known as
“peacock” ore. It occurs in several parts of India.

Gairika ¢ hematite, which is red and often hard,
and limonite which is yvellow or brown, both oceur
in the form of ochres.

* Kamkushedam is produced at the foot of the
Himilayvas . . .it is of white and yellow colour
and is a strong purgative.”

Possibly an ¢Morescence of magnesium sulphate
«wor sodium sulphate ; both are not uncommon. The
yellow colour might be due to admixture with
ferruginous dirt due to oxidation of the ferrous
sulphate produced by similar causes with the other
sulphates.

Vajram: the remarks “ 8 faces and 6 corners .
would be correct for an octahedral crystal of
diamond ; but [ know of no crystal form which has
at the same time 8 angles” The faces of the
diamond are frequently rounded, which may account
for the statements about the * female” and * neuter”
diamonds. Many transparent minerals give a
play of colours through either schillerization or
refraction ; but the diamond is of course particularly
noticeable on account of its high dispersive power."

The following extracts from Ball's “ Economic
Geology of India” will also throw considerable

¥
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light on this subject. It will be seen how in India
the traditions of the technical arts of which we get
vivid glimpses in the Rasirwava have been pre-
served even to our own days from time immemorial.

* Riijputani—Copper ores are found in several
of the independent States of Rajputani, and also
in the British district of Ajmir. Mining has been
practised on a large scale, but at present the trade
of miner is becoming extinct and the operations,
which are only carried on in a few of the localities,
are of a very petty nature.

“The names of the States in which there are
mines are as follows: Alwar, Bhartpur, Jaipur,
Udepur, Bundi and Bikanir.

" Alwar State.—According to Mr. Hacket there
are ancient copper mines at the lollowing localities
in this state: Daribo, Indawas, Bhangarh, Kusal-
garh, Beghani, Pratabgarh, Tassing, and Jasing-
pura. The most important of this is the first.

“Deribo.—The mine is situated on a sharp
anticlinal bend in a thin band of black slates inter-
calated in the Alwar quartzites, There appears to
be no true lode ; the one, which s pyrites  mixed
with arsenical iron, occurs irregularly disseminated
through the black slates, & few specks and stains
only being seen in the quartzites ; occasionally rich

»

|
|
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nests of ore were metwith . . . . . Froman
interesting account by Major Cadell, the following
facts regarding the manufacture have been ex-
tracted, The ore, as usual in the native process,
is pounded, made up into balls with cow-dung,
roasted, and then smelted in a closed furnace and
refined inan open charcoal fire. Thirty pounds
of ore require four times that quantity of charcoal
and yield 54 pounds of metal, or 16.6 per cent.
During the last 12 years the average annual out-
turn has been only 3 tons 8 cwts,, and it is dimin-
ishing owing to the influx of European copper.

“ Singhana (Jaipore State).—The copper mines
at Singhana are situated in rocks belonging to the
Arvali series.  The earliest account of these mines,
which is believed to have been by Captain Boilean,
was published in the year 1831. The principal
productions were copper, blue vitriol or copper
sulphate, alum, and an ore of cobalt called sefda
or sarfa,

“The mines are described as being tortuous
and of great extent; at the working . faces it was
the custom to light fires which caused the rock to
split up. Lamps were used which the miners
«carried on their heads and with a gad and hammer
extracted the ore. The principal ore found appears
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to have been pyrites. It was sold retail by auction
to the proprietors of different furnaces.

# The pounding or crushing was effected on a
stone anvil with a hammer weighing eight or ten
seers; when completely reduced to powder the
ore was made up into balls with cow-dung and
roasted. The blast furnaces (wide illustrations)
were prepared in the following manner. A quantity
of common sand was spread on the deor of a
circular hut, in the centre of which a depression,
12 to 15 inches in diameter and 2 or 3 inches deep,
was made ; in this a laver of fine sand and another
of ashes were laid to prevent the metal [rom
adhering to the bottom of the receiver; two clay
nozzles or tuydrs were then placed on opposite
sides of this hollow and a third between them,
leaving the fourth'side vacant for the slag to escape-
The nozzles were then connected by moist clay
and a circular rim of mud, a few inches in height,
was raised, on which three annular vessels of fire-
elay were placed to form the body of the furnace,
each of these was 15 inches in external diameter,
10 inches high, and 3 inches thick. They were used
repeatedly, but the lower part of the furnace had
to be reconstructed for every charge.  The bellows
were simply goat-skins connected with the nozzles,.
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and were worked by the families of the smelters.
After a preliminary firing, to drv the mud, the
furnace was charged with charcoal, roasted ore
and iron slag, the latter being employed as a flux.
“In a day of nine or ten hours' duration, 3
maunds of charcoal, 24 of the roasted ore, and 2 of
the iron slag were consumed. The slag was drawn
off and the smelted copper which had accumulated
at the bottom of the furpace was removed on the
following day. It was then re-melted and refined
in an open furnace under a strong blast from bel-
lows, .and cast into small bars or ingots, which
were subsequently removed to the Mint and cut
up and fashioned into coins.
i The ore was said to yield only from to 2§ to
74 per cent, of metal, but the profits must have
been not inconsiderable as the Khetri Rija is said
to have claimed one-sixth of the value of the copper
in addition to Rs. 14,000 received for the lease.
The quality of the metal is said to have been
inferior to that of Basawar, this being atiributed to
the use of the iron slag asa Hux .o e I s
_ . . Considerable quantities of blue vitriol
(copper sulphate), alum, and copperas (iron sul-
, phate) are manufactured from the descomposed
slate and refuse of the mines. The slates are
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steeped in water, which is afterwards evaporated
in large iron wesscls, when the blue vitriol, is
crystallized out, afterwards the alum, and lastly the
copperas.  Mr. Mallet found traces of nickel and
cobalt in all three of these substances.

“Copper smelting in the Singhbhum District
{Bengal).—Indications exist of mining and smel-
ting having been carried on in this region from a very
early period, and the evidence available, points to
the Seraks or lay Jains as being the persons who,
perhaps 2,000 years ago, initiated the mining
The number and extent of the ancient workings
testify to the assiduity with which every sign of the
prescnce of ore was exploited by these early
pioneers and those who follow them up to recent
times."

The Treatise on Alchemy attributed to Bubacar
(1oth to 1ith century A. D)) also contains many
similar descriptions of the gems and minerals;
specially noticeable is the classification according
to sex—male and female (cf. Bk. IV, 27-28, p. 100).
We append below one or two short extracts.

“Viennent ensuite les treize genres de pierres,

savoir: les marcassites, les magnésics, les tuties;
.

(1) Proc. As. Soc. Bengal, June 1869, p. 170,

e
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I'azur (lapis lazuli ou cinabre ?), 'hématite, le gypse,
etc., et toute une suite de minéraux désignés sous
des noms arabes.  Parmi les marcassites (sulfures),
on distingue la blanche, pareille & 'argent ; la rouge
ot cuivrée : la noire, couleur de fer; la dorde, etc.

“ Les magnésies ' sont aussi de différente
coulenr, 'une noire, dont la cassure cst cristalline,”
une autre ferrugineuse, etc. Une variété est dite
mile ; une autre, avec des yeux brillants, est appelée
femelle : ¢ est la meilleure de toutes.

# Les tuties * sont de différentes couleurs @ verte,
jaune, Llanche, etc.”

“ La classe des witriols (atramenta) comprend
six espices : celui qui sert A faire du noir, le blane,
le calcantum, le calcande, le calcathar, et le
surianum. 1l y en a un jaune, employé par les
orfévres ; un vert mélé de terre, employé par les
mégissiers, ete."—" La Chimie au moyen ﬂge,'-’ Tols

397+

(1) Ce mot désignait certains sulfures et axydes métalliques,
tels que les oxydes do fer magndtique, Je bipzyde de manganése,
ete. i i
{2) Offre des yeus brillants.
(3) Cxydes et minerais de zin, renfermant du cuivre.
ot A -
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Arvm AND GREEN VITRIOL

Dutt speaking of alum states: *it is not men-
tioned by Susruta, in his list of metallics, but later
writers give its synonyms and uses.”” This is
evidently incorrect. Alum, with green vitriol, is
distinctly referred to in the Susruta, e, g

e Fegmz=t wivam guen
Siltra. xxxvi, 12.

In the above sloka swrdshérajd, lit., begot of
i Suriishtra (modern Surat), is used in the sense of
alum. From the ancient times the *earth of
Surat” has been known to yield this mineral
Amara Simha in his Lexicon, written sometime
between 4oo-600 A. D! gives among others the
following synonyms of alum :—kimkshi, tuvari and
surishtraji. “ Rasaratnasamuchchya " also gives the
- same synonyms. (Bk. 11, s9-62). The manu--
facture of alum survives to our own days, as the
following description will show :

“ Alum shales, so called, are of rare occurrence
in._peninsular India, and, so far as it known, the

(1) The lowermost fimit of his age may be taken about g8 -

anm-dﬁnm: from an inscription in Budh Gaya.

e
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only considerable native manufacture is situated

in Rajputana; but as will be gathered from what
fallows, the tertiary rocks of the extra-peninsular
regions often contain such shales.

“1n two localities *lumps of alum...occur
naturally in sufficient abundance to be a regular
article of export.

“ Alum is principally used as a mordant in
dyeing, but as a drug its employment is extensive
in India.

i BEHAR.—Captain Sherwill in 1846 * stated
that a small quantity of alum was manufactured
from slates obtained in the district of Shahabad;
these rocks, it is believed, belonged to the Bijigrah
pyritous shales of the Kaimur group of the Vin-
dhyan series.

“The alum was sold at the high price of one
tupee per fola; it was identical with the salajit of
Nepal. Copperas or iron sulphate is obtained in
the same region, which is situated lo the north of
Rotasgarh, and to the west of the Sone.

“ Rajputana, Khetri, and Singhana.—In connéc-
tion with the copper mines at the above localities

L) Joum. As. Soc. XV, p. 58
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there are manufactories which turn out consider-
able quantities of blue vitriol (copper sulphate),
copperas (iron sulphate), and alum. The process
has been very fully described and illustrated by
Colonel Brooke. In 1864 there were twenty of these
factories at Khetri and about double the number
at Singhana. The broken shale from the mine
which contains the salts is placed in earthen
gharas, together with the crusts from the refuse
heaps of previous lixiviations and water is added.
The gharas are arranged on ledges prepared for
the purpose on the heaps of refuse, as will be seen
by reference to the wood-cut (vide i/lustrations).

“ Each charge of shale is exposed to three
changes of water and the water itsell is changed
from one ghara to another till it has taken up the
sulphates from seven different steepings. It is
then of a thick dirty-bluish colour and is taken to
the boiling house, where it is boiled in ecarthen
gharas ; when sufficiently concentrated it is left to
cool, and thin sticks being introduced the blue
vitriol crystallizes on them. The mother liquor
15 then poured off and again boiled, and on the
addition of saltpetre, the alum crystaliizes at the
bottom of the vessel. The residual sulphates still
in solution, are allowed to crystallize out by ex..
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posing the mixture to the sun,
- # - # -

« CuTCH.—There are numerous accounts of
the manufacture of alum in Cutch. The earliest is
by Captain Mc Murdo, who states that before 1818
the exports of alum amounted in some years o
several hundred thousand maunds, which chiefly
went to Guzerat and Bombay to be employed in
dyeing. The following account by Mr. Wynne is
the most recent and complete. The site of the
operations is at Mhurr or Madh.

“I'he rock containing the materials isa pyritous

dark-gray or black shale, which is in close associa-

tion with a soft aluminous pseudo-breccia of the
sub-nummulitic group.

“This shale is excavated from pits and is expos-
ed for four months, a slow combustion taking place
owing to the decomposition of the pyrites.

W]t is then spread in squares resembling salt
pans and sprinkled with water. After about 12
days it consolidates into efflorescing mammillated
crystalline plates or crusts called phitkari-ka-8ij or
seed of alum. These crusts are boiled in large
iron vessels (luted inside with lime], together with
saltpetre (or other potash galt), in the proportion
of 15 of ‘alum seed’ to 6 of the latter; when it has



150 HINDU CHEMISTRY

settled, the liquor is placed in small earthen vessels
somewhat the shape of flower-pots, and crystalliza-
tion takes place in three days. These crystals are
again boiled one or more times to concentrate the
solution, which is finally ladled into large thin
bladder-shaped earthen mutéds or ghards with
small mouth ; these are sunk into the ground to
prevent their breaking, and in five days the alum
15 found crystallized in masses. The vessels are
then broken and the alum is stored.

* Alum is also manufactured from the water of

@ hot spring north of Mhurr. The impure salt-

petre, which is employed to supply the second
base in the above-mentioned manner, is obtained by
lixiviation of village refuse.” (Ball's * Economic
Geology”, pp. 431-33).

"IRON SULPHATE.—The green vitriol or cop-
peras of commerce  which is known to the natives
as kaht and hara kdsis, is produced principally from
the so-called alum shales from which alum is pre-
pared.  As is the case also with alum, copperas is
found sometimes as a natural exudation upon alum
shales and other rocks which include iron pyrites.

*This native copperas goes by several different
names in India, according to the nature of the
other substances with which it is combined.

TN e S—— T ——_——ae
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“ BEHAR.—In the year 1833, Mr. ]. Stevenson,
published an  analysis of native sulphate of iron
abtained from Behar, which was at that time used
by the native dyers of Patna.

He found that it consisted of—

Iron sulphate . : ; . 390
» peroxide . e . . 3bo
Magnesia . . . : L1
Loss X ; ! : . 20

sbidd p. 419. 100°0



On Metals and Metalluray

In the Vedic Period gold and silver were not
only known but were worked into ornaments of
various descriptions. Gold was often called Ly the
name “yellow” and silver by the name * white.”
The warriors of old were protected with coats of
mail and helmets of metal. * Lohg" was a term ap-
aplied to the metals in general though in later
ages it came to stand for iron alone. In the Vedic
literature iron proper seems to be designated by
krishziiyas or the black metal and copper by lohiti-
¥as or the red metal,’

Besides gold and silver, several other metals,
e.g. iron, lead and tin, are mentioned in the White

() wick o oat Swmwin i agmifafemin . AV. 5
28, ¢, Hero “grrgn (yellow) fn explained by Sdyana as equivalent
tegold. enraa;a argrin wifsana mifean  AV. 11, 3,7 Here
according  to Sdyana WiARE | = black metal §, v, fron aod
Wifgaag: = red metal e, copper. The Sumruta also diferentiates

iron by the term krishnaloha (black metal), though copper s
kaswn by its proper name tdmra,
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Yajurveda: foia = & <oy & =W 4§ ®¥ ¢ &,
wte w F, ag v & ofw s=mee . XV, 13,

In the Chhindogya Upanishad IV, 17,7. we also
read: “as one binds gold by means of lavara
(borax), and silver by means of gold, and tin by
means of silver, and lead by means of tin, and iron
by means of lead, and wood by means of iron, and
also by means of leather.” wa@t @ gaw Gz, yase
WA, THAW AY. AW A1 GEA AT, A9 T8, 2N T8

Unfortunately very little material is now
available to enable us to present a connected nar-
rative of the metallurgical skill of the ancient
Hindus. Many impottant links are missing; we
shall here try to put together only a few, which we
have been able te recover.

Megasthenes says that the Indians were “well
skilled in the arts” According to the Greek
writer, the soil too has * underground numerous
veins of all sorts of metals, for it contains much
gold and silver, and copper and iron in no small
quantity and even tin and other metals, which are
employed in making articles of use and ornament,
as well as the implements and accoutrements ofwar.”

Coming to comparatively later times, we find
that the Indians were noted for their skill in the



154 HINDU CHEMISTRY

tempering of steel. The blades of Damascus were
held in high esteem but it was from India that the
Persians and, through them, the Arabs learnt the
secret of the operation.'

The wrought-iron pillar close to the Kutub near
Delhi which weighs ten tons and is some 1500
years old ; the huge iron girders at Puri ; the orna-
mental gates of Somnath and the 24-ft wrought-
iron gun at Nurvar—are monuments of a bye-gone
art and bear silent but eloquent testimony to the
marvellous metallurgical skill attained by the
Hindus. Regarding the Kutab pillar, Fergusson
says: "It has not, however, been yet correctly
ascertained what its age really is. There is an ins-
cription upon it, but without a date. From the
form of its alphabet, Prinsep ascribed it to the 3rd
or 4th century ; Bhay Daji, on the same evidence,
to the end of the sth or beginning of the 6th
century.  The truth probably lies between the two.
Our own conviction is that it belongs to one of the
Chandra Rajas of the Gupta dynasty, either subse-
quently to A. p. 363 or A. D. 4o0. ]

(1) Vide Trempe du Fer Indien: * Elle 2 été découverte par
les Indiens ot exposfe par les Perses, o c'est de coux-cl gu'elle
Mous est venue."—Berthelot  * Coll. Alch Gree,” T, 3, feaid. p. 332

e O
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“Taking A.D. goo as a mean date—and it
certainly is not far from the truth—it opens our eye
to an unsuspected state of affairs to find the
Hindus at that age capable of forging a bar of iron
larger than any that have been forged even in
Europe up to a very late date, and not frequently
even now. As we find them, however, a few cen-
turies afterwards using bars as long as this faf in
roofing the porch of the temple at Kanaruc, we
must now believe that they were much more
familiar with the use of this metal than they after-
wards became. [t is almost equally startling to
find that after an exposure to wind and rain fof
fourteen centuries, it is unrusted, and the capital
and inscription are as clear and as sharp now as
when put up fourteen centuries ago.

wThere is no mistake about the pillar br.ing of
pure iron. Gen, Cunningham had a bit of it
analysed in India by Dr. Murray, and another por-
tion was apalysed in the School of Mines here by
Dr. Percy. Both found it pure malleable iron with-
out any alloy” “Hist. of Indian and Eastern
Architecture,” p. 508 ; ed 1800.

The Ritter Cecil von Schwarz, who was for
sometime in charge of the Bengal Iron Works
‘Company, thus speaks of the superior iron smelting

¥
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industry in India -—

“It is well-known hy every manufacturer of
crucible cast-steel how difficult it is sometimes to
get the exact degree of hardness to suit certain
purposes, especially with reference to steel for
cutting the blades, etc., With the ordinary process,
endeavours are made to reach the required degree
of haridness by selecting such raw materials as on
an average have the required contents of carbon in
order to correspond with the required degree of
hardness as far as possible. The natives [of India]
reached this degree by introducing into their cast-
steel an excess of carbon, by taking this excess
gradually away afterwards, by means of the slow
tempering process, having it thus completely in
their power to attain the extact degree by interrup-
ting this de-carbonsing process exactly at the pro-
per time in order to cast steel of a quality exactly
suitable for the purpose.”

ZINC

The extraction ‘of zine from the ores can be
followed ‘in every dtia?l from the account left us
both in*“Rasirsava " and “Rasaratnasam uchchaya.”

%
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«Rusaka’ is mentioned in Rasirnava asthe mine-
ral which turns copper into gold (p. 7). We have
also in the succeeding couplets a process described
for the reduction of the ore. This process is 50
clabiorately given in R. K. S, that it may b quaoted
almost verbatim in any treatise on modern chemis-
try ; it is pructically the same as distillation per
descensum—the flame of bluish tint issuing from
the mouth of the crucible indicates the combustion
of carbon monoxide, so often oliserved in metallur-
gical operations.! (See p. 58). i

From the time of the Susruta to that of RRE. S,
we find all along six metals recognised (see pp. 48
and 127) and the last work distinctly mentions brass
and bell-metal as simply alloys. Owing to the
veneration paid to ancient authorities, the Indian
alchemists had at lirst some hesitation in classing
. sighe essence of the lustre of tin “s¥1as* (p. 71) as
a separate metal. In the medical Lexicon ascriled
to king Madanapala and written ahwout the year

{1} CF. "A mixture of 2 parts of ground rossted ore and 1
part of conl dust is brought into the retons, each holding nhoit
“go Mis. of the mixture. As spon as the temperatire has risen high
mnugh.thu:dnﬂimhqinnn&w- muaniride i evoloed and
burmes frvsm the end of the clay alapter with a &ur fame {the italics,
Jare ours),  loscoe and Sehorlemmer's Chemistry, Vel 11,/ Pt

p- 255, o 187,
oW

. -
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1374 A. Dy, * zinc.ds, however, distinctly recognised
as a metal under the designation of Fasada, *

It it evident rasaka is the cadmia of Dioscorid-
es and Pliny and tutia of the alchemists of the
middle ages. The pseudo-Basil Valentine writing-
about 1600 A. . uses the word zine but “he does
not appear to have classed it with the metals.
proper.”  Paracelsus mentions zine sometimes as a
metal and sometimes as a bastard or semi-metal,

bt it is doubtful whether he had any distinct no.

tion of its true character specially as he says, “it
has no malleability” (keine malleabilitit hat er) or
of the ore which yielded it.' “Libavius was the
first to investigate the properties of “zinc more
exactly, although he was not aware that the rm:l.nl
was derived from the ore known as calamine.
states that a peculiar kind of tin is found in the
Fast Indies called Calaém. Some of this was®
brought to Holland and came into his hands.”
(Roscoe and Schorlemmer).

The terms rasaka, kharpara, kharpnraatuttha

(1) Roth: “Indischen Studien,” XIV, 309: also Biihles s
Intro. to Manu, CXXV,

(2) w52 wwaze izfaggy amne

£ " Gesch. 4. Chemie,” IV, 116,

j
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and tuttha are all applied to calamine, while tuttha
sometimes stands for blue vitriol as well. Some
writers  have, however, mistaken  kharpara
for blue vitriol, but R. R. 5. is very explicit on
this point. The name fufenague by which Chinese
zine was known in commerce is evidently derived
from the Tamil fatanagam. * In Persian, sulphate of
zinc is called suffed (white) fuwtia; sulphate of
copper, meela (blue) futia ; and sulphate of iron,
hura (green) tutia; so, in Avicenna, different
kinds are described under this name, which occurs
also in Geber " (Royle). Both the Tamil fafawa-
gam-and the Persian fufia are probably corruptions
of the Sanskrit word fuétham. At the beginning
of the last century the Baron de Sacy wasat con-
siderable pains in tracing the history of fufia. In
a note appended to certain extracts from Kazwini,
the * oriental Pliny,” the learned Frenchman gives
the following description of fw#ia. The account
necessarily involves some digressions on the
Aristotelian theory of the formation af dew, hail-
stone, metals, &c., and the reader may with ad-
vantage compare it with that of the Vaiseshika
Philosophy. (Chap. 1, pp- 1-12). k
: w Le Bhar-sini est aussi nommé fer de la Chine
et or cru . . Je crois gt ce méme’

) w w
-
- |

- L]
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métal est aussi désigné sous les noms de djosd on
djost dans I'Inde; de tutie fossile . . chez
“les Arabes, enfin d'espriz de tutic . ., .,
dans ["Ayin Acbéri, et que Clest la foutenague,
“dont il y a plusicurs variétés plus ou moins
-analogues au zinc.

“Je vais rapporter, pour mettre le lecteur A
partée de juger de ma conjecture, ce que je trouve
dans le Dictionnaire des médicamens simples par
Ebn-Beitar, sur les diverses espices de tutie fossile,
et un article curicux de U'dyin Aebéri, omis pour
la trésgrande partie dans la traduction angloise de
M. Gladwin; j'en dounerai le texte d'apris deux
manuscrits de cet ouvrage, dont 'un m’appartient,
et lautre faisoit autrefois partie de la Libliothéque
de feu M. Langles et d'aprés le Traité de méde-
cine, dédié au prince Dara-schékouh, o il se
trouve tout entier (manuscrit de M. Brueix, acquis
par la Libliothtque du Roi, n.’ 16, fol. 62 et suivi)
Je joindrai & cela ce que dit Kazwini de la forma-
tion du Bhar-sini et de ses usages médicaux et
‘Sconomiques, laissant aux minéralogistes 4 juger
s, dans ces descriptions mélées d'hypothises
catbitraires, et de quelques traits suspects de char-

e e, on wt reconnoitre |a toutenague.
. ®Voickd'abord le passage d'Ebn.Beitar.
L]
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“Edu-Wafid dit : il y a deux espéces de tuties ;
I'une se trouve dans les mines, laotre dans les
fourneaux o I'on fond le cuivre, comme la cadmie ;
cette  derniére cspéce est ce que les Grees nom-
ment pompholye, Quant & la tutie fossile, il y en
a trois variétés ; l'une blanche, "autre verditre,
la dernitre d'un jaune fortement rougeitre. Les
mines de celle-ci sont dans les contrées maritimes
de la mer de Hind et de Sind: la meilleure est
celle qui semble au coup-d'eil couverte de sel;
apris celle-ci, la jume; quant & la blanche, elle
a quelque chose de graveleux ; ret
est percée : on apporte dela Chine. La tutie
blanche est la plus fine de toutes les variétés et la
verte, la plus grossiére ; quant & la tutie des for-
neaux, Dioscoride dit, livee Vie.: Le gompholyx
gui est la tutie, différe du spodion &

YL Ayin Acbéri expose la formation des
minéraux et celle des métaux en particulier,
suivant une hypoth#se, commune, je crois, & tous
les alchimistes anciens; et quoique ces détails
méritent par eux-mémes peu dattention, je rap-
porterai le passage en entier, 1! prace que M.
Gladwin a omis ; 2.7 parcé qu'il est nécessaire
pour que I'on puisse juger de la nature du bhar-
simi_ et de lidentité que je suppose entre cetle
1



iz HINDU CHEMISTRY

-

substance métallique et Vesprit de tutie. Il ya
dans le texte de I'Ayin Achéri quelques omissions
que je rétablirai d'aprés le Traité dédi€ a Dara-
schékosth, ofi ce chapitre se trouve tout entier, et
il n'est pas le seul qui soit commun & ces deux
ouvrages. L'aoteur dece dernier traité,. .. ...
....................... , annonce lui-méme, fol. 62,
werse, qu'il va tirer quelques  chapitres sur les
métaux, de l'ouvrage de feu Abou'l Fazel, formant
le 1ll.e tome de I' Acber-namdl : 'un de ces textes

me servira & corriger l'autre. ®

Le la formation des métaux.

“Le diey créateur de ['univers a donné Iexist-
ence i quatre €lfmens en opposition les uns aux
autres, et il a suscité quatre étres d'une nature
admirable : le feu chaud et sec, qui posséde une 1€
gerelé absolue ; "air chaud et humide, doué d'une
légireté  relative ; l'eau froide et homide, qui
posséde une pesanteur relative, la terre froide et
séche, douée d'une pesanteur absolue. La chaleur
produit la légireté, et le froid la pesanteur;

lhumidité facilite la séparation des parties, la

sfcheresse y met obstacle. Par la combinaison
de ces quatre puissances élémentaries, ont €€
produits tous les &tres dont lexistence est due

-
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linfluence des corps célestes, les minéraux, les
végftaux et les animaux.

“Les particules agueuses; ayant acquis par les
rayons du soleil et autres causes un plus grand
degré de 1fghreté, se mélent avee les particules
africnnes, et s'élévent en l'air: ¢est cette combi-
naison que l'on nomme vaperrs. Par le moyen
de cette combinaison, les molécules terreuses étant
mtlfes elles-mémes avec les particules aéniennes,
s'élévent aussi en |'air; et c'est ce qu'on nomme fx-
halaizons: quelquefois aussi les particules afriennes
s¢ mélent [immédiatement] avec les molécules
terrcuses. Il y a des philosophes qui appliquent
également le nom de vagenrs & ces deux sortes de
combinaisons élémentaires @ ils désignent celles
qui sont le produit des particules aqueuses, par le
nom de vapenres humides ou aguenses; et celles
qui doivent leur formation aux molécules térreuses,
par le nom de vapeurs siches ou fuligineuses.
Ce sont ces deux sortes de vapeurs. qui forment
au-dessus de la terre les nuées, ‘le vent la pluie
la neige et autres phénomines semblables ; et dans
l'intérieur du globe, les tremblemens de terre les
sources et les mines. On regarde les vapeurs
comme le corps, et les exhalaisons comme Pesprit :
des unes et des autres, suivant la diversité de leurs
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combinaisons et les différentes proportions dans les-
guelles elles s'unissent, sont produites dans le labora-

toire de la nature un grand nombre de substances »

diverses, Suivant ce qu'on lit dans les traités de phi-
losaphie, on ne compte pas plus de cing espices de
minfraux : ceux qui sont infusibles 4 cause de
leur sécheresse, comme le yakout : ceux qui le sont
& cause de |eur humidité, comme |e vifargent ;
ceux qui se fondent promptement, mais qui ne sont
ni malléable, ni combustibles, comme le vitrial ;
CBuX qui ne sont pas mall€ables, mais qui sont
combustibles, comme le soufre : ceux enfin qui
sont malléables, mais incumbustibles comme Por.
La fusion d'un corps consiste dans la liquéfaction
de ses parties, due 3 la combinaison de la sécheresse
et de l'humidité: la malléabilite [ou ductilité] est
la faculté qu'a un crops de receivoir pen & peu une
augmentation d'étendue, tant en longueur qu'en
largeur, sans séparation d'aucine de ses parties
et sans aucune addition,

*Quand les vapeurs et les exhalaisons se mélent
de manitre que les premisres solent le principe
dominant, et que le mélange étant acheve et la
coction parfaite, 'ardeur dy soleil coagule cet amal-
game, le produit est du vif-argent. Comme il n'y
& aucune des molécules de ce produit qui ne ren-

S — )
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ferme quelque portion d'exhalaison, ce corps a une
qualité séche dont les effets sont sensibles : il ne
sattache pas 4 la main; au contraire, il fuit le
contact : comme la chaleur a @€ le principe de sa
coagulation, la chaleur ne peut la détruire.  Si les
deux principes [les vapeurs et les exhalaisons] se
combinent dans des proportions A-peu-pris égales,
il se manifeste dans le mélange une humidité d'une
nature visqueuse et onctucuse : & l'instant de la
fermentation des particules afriennes s'insinuant
dans le mélange qui se coagule alors par le froid,
les produits de cet amalgame sont inflimmables.
Si les exhalaisons et la qualité onctueuse dominent,
le produit est du soufre, qui est rouge, jaune, bleu
ou blanc; slil ya plus d'exhalaisons et peu de
principe onctueux, 'amalgame donne 'arsenic qui
est rouge et jaune ; enfin sice sont les vapeurs
qui dominent, il se trouve, quand la coagulation
est achevée, que le produit est de la naphte qui est
noire et blanche. - Comme, dans ces amalgames, la
coagulation est produite par le froid, ces corps sont
fusibles par la chaleur : et i cause de I'abondance
de leur qualité huileuse et de leur humidit€ vis-
queuse, ils sont susceptibles de prendre feu ; enfin,
i raison de leur excés d'humidité, ils ne sont point
malléables. Les sept corps [ou metaux] ayant
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tous pour principes constituans le vif-argent et le
soufre, ln vari€té de ces corps ne peut avoir pour
cause que les divers degrés de pureté de ces deux
principes, la plus ou moins grande perfection de leur
mélange, et la diversité d'influence qu'ils exercent
I'un sur l'autre,

"'Si les deux principes ne sont altérés par aucun
mélange de parties terreuses, s'ils sont dans toute
leur pureté naturelle, si enfin ils €prouvent une
coction parfaite, alors le soufre étant blanc et le
vif-argent dans une proportion plus prande, le
produit de l'amalgame est de I'argent ; il est de
Tor, si les deux principes sont dans des proportions
egales, et que le soufre soit rouge et posside la
force colorante. Si, les circonstances étant les
mémes, aprds le mélange mais avant la parfaite
coction, l'amalgame est coagulé par le froid, il se
forme du thar-fchini, que l'on nomme aussi Jer
de la Chine, ce qui équivaut pour le sens A de 'or
eru: quelques-uns le regardent comme une sorte
de cuivre.”  (La méme doctrine sur kb formation
du dhar-tchini ou dhen-tchini, nommé encore or
€rw, 5¢ trouve dans cet ouvrage, fol, 6o recto, lig.
I re et suiv). * Si le soufre seu] nlest pas pur, que
le vif-argent domine, et que la force brilante unisse
les deux principes, le produit est du cuivre. Quand
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le mélange n'est pas fait convenablement, et gque
la proportion du vif-argent est la plus forte, il se
forme de I'étain: quelques-uns prétendent que
I'étain ne se forme pas & moins que les deux prin-
cipes ne soient 'un et l'autre dans un état de
pureté.  Siles deux principes sont mauvais et tres-
altérés, qu'il y ait dans le vif-argent des molécules
terreuses interposées, et dans le soufre une qualité
briilante, il résulte, de I'amalgame, du fer: enfin le
produit est du plomb, gi, les circonstances étant
dailleurs les mémes, le mélange ne se fait pas com-
plétement, et que le vif-argent domine. On donne
i ces sept substances le nom de corgs ; on appelle le
vif-argent Ja mére des corps, et le soufre leur pére:
on considire aussi le vif-argent comme l'esprif,
et Parsenic ainsi que le soufre, comme l'ame. Le
djest, suivant quelques  personnes, est I'esprit de
tutie, et approche du plomb : il n'en est fait aucune
mention dans les livres de philosophie. Il y en a
une mine dans I'Indoustan, dans le territoire de
D}nlour. qui fait partie du soubah d' Adjmir.

‘i Les alchimistes disent que |'étain est un
argent malade de la lépre, le mercure un argent
frappé de paralysie, le plumh un or lépreux et brilé,
et le cuivee un or cru, et que l'alchimiste, sem-
blable & un médecin, remédie A ces maux par des
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moyens contraires ou assimilés.

“Les savans qui s'adonnent i la pratique des.
arts, font, avec ces sept corps, des compositions.
artificielles dont on se sert pour fabriquer des
bijoux, joyaux, &c. Du nombire de ces COmposi-
tions est le  séfid-rou [ c'est-d-dire, blawe @
lextérienr, peut-dtre le pé-tong des Chinois],
nomme cansi ' par les Indiens, qui se compose de
quatre sires de cuivre et d'un siére d'étain unis par
la fusion: le roui, composé de quatre  stres de
cuivre ¢t d'un stre ¢t demi de plomb, et que l'on
appelle dans I'lnde bakngar : le biroundy, nommé
par les Indiens petel * ot dont il ¥ a trois variétés ;
la premitre, qui se bat 3 froid, et contient deux
séres et demi de cuivre, et un sire d'esprit de tutie ;
Ia seconde, quise bat & chaud, composée de deux
séres de cuivre et d'un stre et demi d'esprit de tutie ;
la troisitme; qui ne se bat point, mais qui s'emploie
pourles ouvrages jetés en moule et dans laquelle
il entre deux stres de cuivre, et un sire d'esprit de
tutie : le sim-sabhtoh [argent margué ou posd ;
peut-ftre fiut.jl Jire soukhtéh, bril€],” dans la

(1) Kimnys, See p. 114
£2)  Piteals, See p. 114,
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composition duquel il entre de l'argent, du plomb
et du cuivre, dont la couleur est d'un noir éclatant,
et qui s'emploie dans la peinture : le heft-djousch
[houilli sept fois], dans lequel on se contente
d'amalgamer six métaux, lorsqu'on n'a pas de bhar-
fchini; quelques-uns lui donment le nom de
talikoun [catholicon] ; mais suivant d'autres, lg
talikoun est un cuivre prépare: I'eschi-dhat, com-
posé de huit choses, savoir, les six métaux susdits,
l'esprit de tutie et le cawsi; on le fail aussi avec
sept substances sealement: le ecawlpalr composé
de deux stres de séfid-rou, et d'un stre de cuivee
il prend une couleur foncée trés-agréable. Clest
une des inventions de notre saint empereur.” '

On the Essence of Minerals
CALAMINE

It will be seen Gladwin's rendering of Xin-i-
Akbari is not very reliable ; it may, however, be
noted here that even Blochmann in his much im-
proved and more accurate translation erroncously

(1} * Chrestomathie Arabe,” T, 11 pp. 453-38 ed. 1837,
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renders jost as “pewter" ' The rik { titig
{spirits of tutia) is used in the above extract in the
same sense as in  Rasirmava, which describes zine
as the spattam (essence) of rasaba (see p. 71)i
In R. R. S, also we find that blue vitriol yields a
" svattam,” which is no other than copper'* {(p- &

$6). :
THE ViTRIOLS

From the writings of Dioscorides and Pliny it
does not appear that the ancient Greeks and
Romans drew any sharp distinction between blue

(1) Val L p, 4o,

(2) ' The * assence or spirits of minerals " is nsed here in o dif-
ferent sense from that of the generality of the Arabian and Euro-
pestn alchemists. According to the Intter there are four wpirits of
minerals, namely, sulphur, arsenic, sal-ammoniae and mercury.
" Les mots eaprits, corps, ames, sont fréquemment employés par
les. alchimistes dans wn sens spécial, qu'il impaorte de connaltre:
paur I' intelligence de leurs derits,  Les PAassages snivants, quoigue
d'une époque plis moderne, jettent beaucoup de lumitre sur ce
point.”

"0 lit duns le traité de Mineratibns, prétendu d' Albert le Grand
{L. L. I, ch. I er): ‘ce qui s'dvapore au feu est esprit, dme, ace
wident ; ce qui ne Wévapore pas; corps ‘et substance,'—* Call. des
Aleh. Grees," I pp. 247.8. Cf. » Le cuivre est comme I'homme;
H & coeps et dme."—Introd. a Ta Chimie des Anciens, p. 204, See
also, ¥ La chimie au mayen Age," T, I p.73, and dbid.'T. 110

PP 16870 ; also ante p. g1,
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and green vitriol respectively. The word chalean-
thum was applied now to the one, now to the
other.” In the Hindu Materia Medica no such
confusion occurs. Even in the Charaka and the
Susruta tattham (blue vitriol) and kisisa (green
vitriol) are mentioned side by side.

BLuve ViTrioL

The word tuttham is generally applied to blue
vitriol ; in Rasendrasiramgraha and Siarmgadhara,
the following synonyms are given : g&% g fufady
FHaIC HYTN )

R. R. 5. uses mayiiratuttham ( Hitqi} in Bk.

il. 129, which is a combination of the last and the
first names in the above sfofa Sikhigrivam (lit.

(1) " lch habe schon bei der Geschichte des Eisenvitrinls
darauf aufmerksam gemacht, welche Unsicherheit in den friheren
Mittheilungen dber Vitriol im Allgemeinen herrscht. Awch die
Alteren Angaben, welche am passendsten aul den Kuplervitriol
berogen werden, kdnnen sum theil auf Eisenvitriol gegangen sein,™
* Ges. der Chem.” TV, p, 168

" Ohbservons les sens divers de ce mot couperose [chalcanthon |,
o de son dquivalent witriol, tels que: vitrdol bled; sulfate de
culvre ; vitriol vert: sulfate de fer, e sulfate de cuivre basigue ; vitriol
jaune te rouge : sulfates de fer basiques.” ™ Coll. d. Grees.” L pp.

241-242.
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resembling the neck of the peacock) is practically
the same as “mayarakantha sachchhiyam in sloka,
127, d.e. having the play of colour in the throat of
the peacock.

The term sasyaka as a synonym for blue vitriol
does not ocur in any other medico-chemical work
that I have come across except Rasirmava.

That an essence in the shape of copper is
yielded by blue vitriol is worthy of note from a
historical point of view. Rasarmava very often hits
upon it but is not so explicit as R. R. S. asit
modestly contents itself with the mere assertion |
that the essence is of the colour of Coccinella insect
fe. red (see p- 86). In the Bhavaprakisa (ca.
1550 A.D.) occurs this remarkahle passage: Mad 7
anawialy fafwwriw asafa” blue vitriol is indeed a
semimetal of copper as it is derived Sfrom copper.
The nomenclature itself is in wonderful agreement
with that adopted nearly two centuries later by
Boerhave' (1732 A. ).

(i). " Die krystallisirten Verbindungen cines  Metalls mit
Sluren erkannte er nicht unbedingt als Salse an; die Vitriole
Hlﬂ'uﬂi.!h rechaete er zu don Halbmetallen * Kopp: GH-IL
Chem. 111, p, & ]
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Our knowledge of the nature of the “ essence”
of blue vitriol has thus been gradually advanced from

Rasirmava downwards.'

(1} *“Basil Valentine"” seems to bave known that| some
vitriols. contnined copper, bot his * blue vitrial " does nol neces-

sarily mean sulphate of capper.  * Der blave Vitriol.. ... heisst
bei Basilius vitriolum commune: was bei ihm Vitriolom  Veneria

gennant wird, ist oft Gritnspan, nnd iberhanpt geht nﬂmm
chnung . bel Altern  schriftstellern aul selr  versel
Kuplersalar, wie denn Libavius fn seiner Alchymis {Im}lﬂr.&
Bereitung des vitrioli Veneris vorschreibt... ... " Even: Agricola
{1404-1555), contemparary of Bhiva does not make any great
distinction between green and blse vitriol. * Agricols beschreibt
in seiner Schrift de re metallica die Darstellung des Kupfrevitrials
bei der des Eisenvitriols und des Alauns, ohne die beiden erstermn
als wesentlich verschieden anzusehn, und auch in seiner Abhand-
tung “de natara {ossilium ™ unterscheldet er nur - verschieden
gefirbte, nicht aber wesentlich verschiedne Vitriole™. ..o Ges,
d. Chem." IV 10171,
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“ Take five palas of saltpetre, one pala of

sulphur and one pala of charcoal, prepared from
the wood of Calotropis gigantca and Euphorbia
neritfolia by  destructive distillation * : powder
them and mix them intimately and macerate them
in the juice of the above-named plants and of garlic
and afterwards dry the mixture in the sun and
pulverise it to the fineness of sugar. Gunpowder
{lit. fire-powder) is thus obtained. »  201-202

“IF the fire-powder is to be used for a gun, six
or four palas of saltpetre are to be taken, the pro-
portion of charcoal and sulphur remaining the same

as before. 203
“For a gun with a light barrel, balls of iron or
of other metals are to be used. 204

“The gun made of iron or of other metals are
to be constantly kept clean and bright by the skil-
ful artillerymen, 205

By varying the proportions of the ingredients,
wiz., charcoal, sulphur, saltpetre, realgar, orpiment,
calx of lead, asafeetida, jron powder, camphor, lac,
indigo and the resin of Shoreq robusta, different

@ wmdafaaw:Jit, (wood) charred by smoke circulating
theough t,

'IJ-LH_‘-' Py, A

T

- T ey
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kinds of fires are devised by the pyrotechnists
giving forth flashes of starlight.” 206-208

From the circumstantial details given above, es-
pecially of the method of preparing the charcoal, one
is paturally led to suspect that the lines relating to
gunpowder as quoted above are later interpolations.
The suspicion is further enhanced when it is borne
in mind that in the Polity of Kimandaki, an ancient
work of undoubted authenticity, there occurs no
reference whatever to firearms nor is there any in
the Agnipurina in which the subject of training in
the use of arms and armours takes up four chapters,
archery forming the leading element.

The more rationtal conclusion would be that
the Sukraniti is a patch work in which portions of
chapter IV were added some time after the intro-
duction of gunpowder in Indian warfare during the
Moslem period.* Dr. G. Oppert, however, stands up
for its antiquity.

In Halhed’s “Code of Gentoo Laws,” there is a
passage which is sometimes quoted as a proof that

(1) See Intro. to Dr. R, L. Mitra's edition of Agnipurina.
(3} Dr. R L. Mitra, judging from the description of guns
alone, concludes this portion to be spurious ;—vide Notices of

Sanskerit Mas. Vol V. p. 135
M. Berthelot's concliding remarks on Marces Greews’ “Book

of Fire” are equally applicable to Sukraniti —
2




178 HINDU CHEMISTRY

the ancient Hindus knew the use of firearms.
Halhed, not having an acquaintance with Sanskrit,
had to depend on the Persian translation of the
Sanskrit digest prepared by some learned pundits.
We have been at some pains in finding out the
original text which is generally credited to Manu.
It is only by a forced interpretation that anything
in Manu may be taken to refer to a projectile dis-

charged from a gun. *

* Mais je n'insiste pas, s ce n'est pour rappeler comment oes

additions manifesient le caractire véritable de la composition de
ces manuscrit et livees de recettes, défi répandus dans antiquité
et dont lis formules sont venues jusqu au XVIIle sitcle, parfois
méme jusqu'h notre temps. Le Liber ipwivm en est un exemple,
et l'analyse précédente montre bien comme ila f1é composé avec
des matériaux de dates multiples, les uns remostant & I"antiquitd,
lea mutres ajoutés & diverses fpoques, dont les dernidres ajent
contemporaines, ou trés volsines de celle de la transeription de
chaque manuserit.” “ La Chimie au moven Age” T, 1,135,
(1) The passage in Maru runs thus :

% WZ g g o8 fogy
w widfunif fewinifwmfantod: y wg, Vil.go

We give below the commentaries of Medbitithi and Kullfiks
Hhatts —
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In Sanskrit literature, there are frequent but
vague references to ' agni astra’ or firearms, but we
have no reason to suppose that the combustible
matter these fire arms contained supplied a motive
power of the nature of gunpowder. The fire
missiles were probably of the same category as the

yzifn win afgweamfa safafmamets | s 7w, §
womrer i W w1 swien; e | 8 fy sfae g Wi,
myricieenfy ndc wed fasfm ) ferafaeigfes: | sfom
=fmandliod Avieanws T, cARdrgss ) sia Hnfafe)

szmguia sfy: wefeaufs, swagfanmente & sa¢
AR WEA A v ; i wwiergaaife Rawaiafeed-
sgmeouE: 1 i T ST

The correct rendering should be as follows —* The king sha
niot sldy his enemies in warfare with deceitful or barbed or poisoned
weapons, nor with any having a blade made red kol by fre or
tipped with burning materials " ; Bihler, who also follows the
above commentators, thus translates: * when he (the king) fights
with his foes in battle, let him not strike with weapons concealed’
(in wood), nor with (such as arc) barbed, poisoned, or the points of
which are blazing with fire." Whereas Halhed's version is: “the
magistrate shall not make war with any deceitful machine or with
poisoned weapons or with cannon and guns or with any other
kind of firearms."”
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.

‘Greek fire," .. arrows or darts tipped with oiled
flax, resin, regalar, naptha or other bituminous sub-
stances discharged from bows ; sometimes elaborate
machines being devised to hurl the weapons with
more deadly effect. In the Udyogaparava of the
Mahibhdrata, Yudhisthira is described as “ collec-
ting large quantities of resin, tow, and other in-
flammable articles for his great fratricidal war.”*
But there is nothing to show that gunpowder of any
sort was in use or any chemical which would act as
a propelling agent. *

The mention of gunpowder and of some sort of
explosives with identical formularies occurs almost
simultancously in the Latin redaction of the work on

(1) See Dr. Mitra's * Antiquities of Orissa,” 1.121.

{2) In the rith century, Kimnir remained safe behind its
mountaln ramparts and was hermetically sealed to all foreigners with
out exception.  Here, acconding to Alhirini, Hindu sciemees Tetired
and took shelter when the Mohammedan invasion of India began.
But in the indigenous mode of warfare no_ reference to fun powder
Is to be found | thus we read jn. Kalhasa's Rajatarafiginl that in
1090 A, D, “ he (Kandarpa) threw: into the mélés busrning arrows
smicared over with vegetable oil, struck by which the enemies
caught fire. Believing that he knew [the use of] the weapon of
fire fagnera astra), they became frightened and fled in bewildes-
ment, cursing their return."

Stein's Trans. Vol. 1. p. 344.

5
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“Fire" by Marcus Griecus and in ‘the writings of
Roger Bacon about the 13th century. *  Greek fire
was introduced into Constantinople from the East
abuot the year 673 and the Byzantians evidently
knew that saltpetre was its basis ; but they kept this
knowledge strictly a secret, and abstained from
speaking of it by any distinct name lest the informa-
tion might leak out. Thus the very word saltpetre

" Theon ginal passage 18
aamms Aoy fafeds | 753
fagdiafenan faom & smae fem g
writd Fear=aiafa gui faafgm:

# ¥ wagwia fasge: g OARH |
VIL. 983, 080

For further references to similar fire-missiles see Mahdndfaka
or Haniminn Nifaka in Wilson's * Hindu Theatre,” Vol 1. ed.
1835, appendiz, pp. 365-70.

The first record of the use of cannon and gunpowder in
Indian warfare is in the memoirs of Baber. In 1538 he forced the
passage of the Ganges pear Kanau] with the aid of artillery.
For much valuable information on the subject of the early Asiatic
fire.weapons the reader may consult an exhaustive article by Maj.
Gen. R, Maclagan in the * Journ. As. Soc., Bengal, ” Val. XLV,

Pp-Jo B,
(1) *'La Chimic an moyen” dge, 1. p: 94-
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is conspicuous by its absence in the literature of the
ancients. Niturm (natron) was all along exclusively
applied to carbonate of soda.’

SALTPETRE.

It will thus be seen that there is much in com-
mon in the history of the word used for nitrate of
potash both in the Sanskrit and in the Latin lan-
guages, as.in theformer * sauvarchala " and “yavak-
shiira” are indiscriminately applied to it.

It is very remarkable that in the later Sanskrit
chemico-medical literature the very word sauvar-
chala, which stands for saltpetre in the Sukraniti
and in the Rasirmava, ceases altogether to be ap-
plied toit, but is used as a synonym. of sirjika
(natron), while yavakshira has been pressed into
service,it being clean forgotten that from the time
of Charaka and Susruta this word has been used

(1) CL*Clest par erreur que In plupart des éditeurs des autears
frecs ou lating traduisent ces mots par nitre ou salpdtre, substance
presgue inconnue dans 'antiquite, et que apparait seulement & partir
du V1 & sibele & Constantinople, avee le fou grégeois dont elle dait
labase Lesanciens parlent aussi du itrum factice, préparé avec
© condres de chéne, c'est-A-dire du carbonate de potasse’’—* Intra
la Fétude de la Chimie,” p. 263

g
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in its radical sense, vis., the ashes of barley (impure
carbonate of potash, from yava, barley and kshiira,
ashes). Both Wilson and Monier Williams in their
Sanskrit-English Dictionaries, following no doubt
the authority of modern writers, erroneously render
yavakhiira as saltpetre as also does Colebrooke in
his “Amarakosha”. Roth and Bohtlingk in their
Wairterbuch, however, correctly translate it as
# Aetzkali, ous der Asche von Gerstenstroh." !

It is strange indeed that a substance which
occurs extensively in Bengal and in upper India as
an efflorescence on the soil should have been allow-
ed to go without a definite name for several cen-
turies.* Dutt says “ nitre was unknown to the
ancient Hindus. There isno recognised name for
it in Sanskrit? * * * Some recent Sanskrit

{I) In the chemistry of Bubacar, “le sel de cendres” [athe
equivalent of yavakshira—" La Chimie au moyen fge,” 1. 308

{3) We purposely wuse the words “allowed to go without a
definite name,” for the term sauvarchala was all along vaguely ased
now for saltpetrs, now for natron.

{3) Heisin error on this point, as he had not consulted, or
probably had no acquaintance with, the old literature on the sub-
ject. Prof. Macdonsll very properly points out “the dangers of the
argumentum ¢x silentio [as] furnished by the fact that salt, the
fmost necessary of minerials, i3 never once mentioned in the Rig-
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. e,

formulas for the preparation of mineral acids con.
taining nitre mention this salt under the name of
“soraka". This word, however, is not met with in
any Sanskrit dictionary and is evidently sanskri-
tized from the vernacular serd, a term of foreign
origin. The manufacture of nitre was therefore
most probably introduced into India after the adop-
tion of gunpowder as an implement of warfare." *
Mat. Med. of the Hindus, pp. 8g-go, ed. 1900,

¥eda. And yet the northern Panjib is the very part of India where
fmost abounds. It occtirs in the sale mnge between the Indus
and the Jhelum in such quantities that the Gresk companions of
Mexander according to Strabo, asserted the supply to be sufficient
for the wants of the whale of India" |y would be equally hazar-
dousto rush to the conclusion that nitre was “unknown" to the
Hindus.

{1} Duttis probably correct inso far as he states his views
with regand to “the manufacture of nitre’ as an ingredient of gun-
powder. For it is well knawn saltpetre has been in use from timd
immemorial as the basis of rocket and other fireworks both in
China and India, In the Dasalumiracharits by Dandi, mention
is made of yogavartiki (magic wick) and yagachbena (magic pow-
de), of which saltpetre was probably the basis, The earlicst oo
count of the manafacture of saltpetre ona commercial scale that
we have comie across oconrs in a rare worl entitled:  *The Travels
of ]ﬂlm Albert de Mandelso from Persla into the East Indies.
London, 1669." The book is in the valuable collection of my friend,
Mr. Prithrira Chandra Riya. Says our author —
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MINERAL ACIDS.

Geber was up till recently credited with being the
discoverer of nitric acid, aqua regia, silver nitrate &c.
A careful examination of the works of Geber, both
real and pretended, notably of the celebrated Swmma
perfectionis magisterii, has convinced M. Berthelot
that the knowledge of the mineral acids was un-
known not only to the Arabs but also to the European
alchemists of the thirteenth century. It wasa Latin
author of the latter half of the 13th century who
wrote the above memorable work and assumed the

“ Most of the saltpeter which is sold in Gueuratia comes from
Ajmer, sixty Leagues from Agra, and they: get it out of Land that
hath lain long fallow. The blackest and fattest ground  yields
most of it, though other Lands afford some, and it is made thus:
they make certain trenches which they fill with their Saltpetrous
Earth, and let into them small Rivalets, as much water as will
serve for its soaking, which may be the more efectually done, they
make use of their feet, treading it till it becomes 8 Broath. When
the Water hath drawn out all the salt-peter which was in the Earth,
they take the clearest part of it, and dispose it into another Trench,
where it grows thick, and then they boil it like salt, contimually
scumming it, and then they put it into earthen pots, wherein the
remainder of the Dregs goes to the bottom ; and when the water
bogins to thicken, they take it out of these pots, to set it a-drying in
the sun, where it grows hard, and is reduced into that form
wherein it is brought into Eurepe.” pp. 66-67.
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venerable name of Geber to gain public confidence.’
Such instances of literary forgery are by no
means uncommon in the alchemical literature of the
East and the West.

The distillation of alum is referred to in Rasir-
nava and of green vitriol in R.R.S. (see pp.71, 92)
We have, however, no evidence that the acid thus
derived was ever used as a solvent. Hoefer justly
remarks that real progress in chemistry was impos-
sible in India and China, as the preparation of
mineral acids was unknown in both these countries.*
At the same time we should remember that Rasir-
#ava and similar other works lay stress upon vida,
in which aqua regia may be said to be potentially
present and which is fitly described as capable of
“ killing all the metals " (see p. 72)

The preparation of mineral acids is incidentally
described in several exclusively medical works,
composed probably in the 16th and 17th centuries,
e. g. “"Rasakaumudi” by Madhava, Rasaratnapradipa,
and “Bhaishajyaratnivali” by Govindadisa, &ec. In

(1) * L'hypothése ln plus vraisemblable A mes yeux, cest
qu'un anteur latin, resté inconne, a £crit ce livre dans la seconde
moitié du X1lle, sidele, et I'a mis sous le patronage du nom vénéné
de Gibes,” ™ La Chimie au moyen dge,” 1. 349.

(2) " Hist. de la Chimle,” T, [, p. a5, ed. 1564,

N
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the last work under the heading of mahidrivakarasa,
directions are given for distilling a mixture of,
among other things, alum, green vitriol, salammoniac
saltpetre and borax in a glass retort. In this way
a dilute solution of nitro-muriatic acid is obtained,
which is prescribed in derangement of liver and
spleen. We have a similar recipe in which in
addition to the above ingredients, rock-salt and
sea-salt are used, thus yielding what is called
“samkhadrivaka’ (lit. solvent for conch-shell.)

The term “driivaka” (solvent) seems to have been
expressly coined to do duty for the mineral acids.
We have seen all along that in the older works
drivaka was used invariably in the sense of solvent
or flux (see p. r30) but never in the sense of a
mineral acid, the knowledge of which seems to have
spread both in the East and the West almost simulta-
neously. The regular application of the mineral
acids to technical operations dates from the time of
the Emperor Akbar or perhaps a little earlier. Thus
in the A'in-i-A’kbari under the * Method of Refining
Silver" mention is made of the use of rasi (aqua
fortis). It is not casy to make out how much of
the processes of the assay of gold and silver as
described in the A'in is of Hindu origin.

Royle, Sir W. (FShaughnessy (“Marual of
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Chemistry"), Ainslic and others maintained that
the Hindus were acquainted with the methods of
preparing the mineral acids. These authors who
wrote more than half-a-century ago derived their
information at second-hand as none of them had
probably read the Sankrit works in the original,
Ainslie gives the following recipes as used in
Southern India among the Tamil physicians for the
preparation of sulphuric, nitric and muriatic acids
respectively :

Sulphuricacid : “ The Tamil physicians prepared
their article nearly in the same way that we do, ms.,
by burning sulphur with a small with a small piece
of nitre in strong earthen vessels.”

O'Shaughnessy says : “ sulphuric acid, the Gun-
dak ki dttar of the Hindus has long been known
among the Eastern nations. In southern India it
has been prepared for many centuries."

Nitric acid : This acid the Hindus make a
<lumsy attempt at preparing in the following man-
ner which must not be rigidly criticised by the
chemists of Europe.

Take of saltpetre 20 parts.

o #lum | S
w the acid liquid from the leaves and stem
of the Bengal horsegram §. L

e i, B

B
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Mix and distil with an increasing heat till the
whole of the acid is condensed in a receiver,

Muriatic acid : " Take of

commeon salt w8 parts

alum i, Gparts

The acid liquid from the horse gram and distil
&e.”

The very name of sulphuric acid, Gundak ké
dttar is Urdu r.e. the hybird lingua franca, an ad-
mixture of Hindi with Persian. Affar in Persian
means the volatile princinple; often odoriferous, e.g.
Gulib ki dttar ie. otto de Rose. “Gundhak” in
Sanskrit is the equivalent for sulphur.



Knowledge of Technical Arts
AND

Decline of Scientific Spirit

In ancient India the useful arts and sciences, as
distinguished from mere handicrafts, were culti-
vated by the higher classes. In the White Yajur-
Veda and in the Taittiriya Brihmara, we meet with
the names of various professions which throw light
on the state of society of that period ; unfortunately
a knowledge of these perished with the institution
of the caste system in its most rigid form. * Among
the sixty-four “kalis” or arts and sciences which are
enumerated in the old work of Vatsiyana ' called
Kamasiitra occur the names of the following :

(1) See Dutt's * Civillzation in Ancient India,™ Pp. 155-157,
Calentta ed,

(2) “Vitsiyana is another old anthority............... The name
ocsirs in Pininl 4. 1, 73. and probably the author of the Kémasu-
tras was meant a3 some of his rules refer to terms chiefly used in
the latter, The text has come down to us almoat wndefiled, show-
ing les great popularity among our ancestors, which js also elear
from its commentaries and reference by Dandi, Vimana and other
Ereat writers."—Preface to Barua's “Amarakosha,” prefuce, xiii.
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geeaTdE i—or the examination and valuation of
gold and gems.

¥ or chemistry and metallurgy.

slwnarsTag : c—or knowledge of the colouring of
gems and jewels, as also of mines and quarries,

In the Sukranitisira or the Elements of Polity
by Sukrichirya, we also read an account of the
various “kalis" : e.g.
guviA frefawgawisty ®ar —'* the art of piercing
and incinerating the stones and the metals is known
as a “kala,”
widtwdtrt fadtafwrant ww A —a knowledge of
the combinations of the metals and the herbs and
the plants is also regarded as a “kali.”

VMY AIER T wA WAl
RaErmyEi T wiEdtat ¥ wal g

“The art of alloying and separating the metals
is also known as a “kali.”
wrinwE e WAy A w6 |
wazns Aty wyswEy W
* The art of extracting alkali (see pp. 31-38 under
Susruta) is likewise counted as a “kald”. In the
science of Ayurveda, there are altogether ten

i.lhm"
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We also find that among the companions of the
poet Viiwa were an assayer and a metallurgist. !
Such terms as “lohavid" and “dhituvid” which oceur
repeatedly in Sanskrit literature show that the
metallurgists were held in high esteem and expert
knowledge sought after.

The art of dyeing was carried almost to
perfection, the fast colours resembling the Tyrean
purple.

In the Vedic age the Rishis or priests did not form
an exclusive caste of their own but followed differ-
ent professions according to their convenience or
natural tastes, thus fulfilling the ideal laid down
by Emerson : *““Has he (man) not a calling in his
character? Each man has his own vocation. The
talent is the call.”  Butall this was changed when
the Brihmins redsserted their supremacy on the
decline or the expulsion of Buddhism,

The caste system was established de movo in
amore rigid form. The drift of Manu and of the
later Purimas is in the direction of glorifying the
priestly class, which set up most arrogant and out-
rageous pretensions. According to Susruta, the
dissection of dead bodies is a sine gud won to the
student of surgery and this high authority lays par-

{1) Cowell and Thoma's Trans. of Harsha.charita, P a3
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cular stress on knowledge gained from experiment
and observation. ' But Manu would have none of
it. The very touch of a corpse, according to Manu,
is enough to bring contamination to the sacred
person of Brihmin.® Thus we find that shortly
after the time of Vigbhata, the handling of a lancet
was discouraged and Anatomy and Surgery fell into
disuse and became to all intents and purposes lost
sciences to the Hindus. It was considered equally
undignified to sweat away at the forge like a Cy-
clops. Hence the cultivation of the &alds by the
more refined classes of the society of which we get
such vivid pictures in the ancient Sanskrit literature

(1) mwgawe fva dsunwfy frwa
N AMIZA W s Ay Syfan g
aanfu.ns wiH gai www asgan
areinE g4 gan edgyfafaga:
rmud] g a3z¥ are =¥ = ugdEg
sHiaAagad gdr mafaaiag | 43-45

3 * * * =
1T We we w zerd: wgfon;
en al a=yweklwety fwan g 48
(2) The * Laws of Manu," V. 64,8587, B Chae
13
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has survived anly in traditions since a very long

time 'paEL

{1} - Similar dangers have theariened Evrope from time to time
bt her sturdy sons have proved better of them in tHe long mn.
Thus " Aristotle’s opinion that ‘industrial work tends to lower the
the standard of thought' was certainly of influcnee here.  [n accor.
dance with this dictum the educated Greeks held aloof from the
observation and practice of technical chemical processes; a theareti-
citl explanation of the reactions involved in these Iny cutside their
cirele of . intorest."—Meyer's ** Hist. of Chemistry,” trans, by Me-
Gowan, p. 10, ed. 155,

Paracelsiis flings a sneer at the physicians of his time and com-
pares them with the alchemists in the following terms : * For they
aronokt given to Idleness nor go In 8 proud habit, or plush and
velvet garments, often showing thelr rings upon  their fingers or
wearing - swords with silver hilts by their sides, or fine and gay
glaves upan theie haods, but diligently follow their labours, swest-
ing whole dayw snd nights by their furnaces. They do not spend
their time abrom] rﬂ‘ recreationy hnt take dnhg};t in their labora-
tory. They wear leathee garments with o pouch, and an apron
wherewith they wipe their hands.  They put their fingers smangst
coals, into clay, and filth, not into gold rings. They are sooty
and black like smiths and colllers, and do not pride themselves
upon clean and - beautiful faces."—Quated by Rodwell in his
* Birth of Chemintry.”

Even so late as the middle of the last century, the pursuit of
Chemistry in England was not regarded in a serions  light and
- chemisty were ashamed to call themselves s beeaishe the apothe-
:wﬁnpm sppropristed the name'’—a circumstance  which led

IJ‘# h 1837 to dmlnm “ghat En;hnd was not the land of

A
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The arts being thus relegated to the low castes
and the professions made hereditary,a certain'degree
of fineness, delicacy and deftness in manipulation
wis no doubt secured but this was done at a terrible
cost. The intellectual portion of the community
being thus withdrawn from active participation in
the arts, the fdow and why of phenomena—the
codrdination of cause and effect—were lost sight
of—the spirit of enquiry gradually died out among
a nation naturally prone to speculation and meta-
physial subtleties and India for once bade adieu to
experimental and inductive sciences. ' Her soil
was rendered morally unfit for the birth of a Boyle,
a Des Cartes or a Newton ‘and her very name was

{1} The Yadinta philosophy, as modified and expanded by
Bambara, which teaches the unreality of the material world, is alse
tan large extent responsible for bringing the study of physcial
science into disrepute. Sawkara is unsparing in his stricturcs
on Kamida and his systemn. Ooe or two extract from  Samkara's

Commentary on the Vedinta Sitras, will make the point clear :

nw&mrm“mmq t-ltmr“rnﬁlmr[, =faun-
wy faew=iziacaivadnam, wasHaATEiay sTAgH-
WaE wmiss:  F anfafafcis awie o sane gawiEE |
siysTgT Fafmdty Fzievwm, fenfony wifers
van . asddmine sfa emiwwagmn ssdainyerg
fravmatieas «ftd feoll soomam:  yue yawmws
* Vedinta Darsana,” Bombay ed.
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all but expunged from the map of the scientific
world.”

In this land of intellectual torpor and stagnation
the artizan classes, left very much to themselves
and guided solely by their mother wit and sound
commonsense, which is their only heritage in this

“It thus appears that the atomic doctrine is supposed by very
weak arguments only, is opposed to those seriptural passages
Jwhich declare the Lord to be the general canse, and is not nccepted
by any of the authorities taking their stand on scripture, sush as
Manu and others. Henceitis to be altogether disregarded by
high-minded men who havea regard for their own spiritual welt
fare” 1. 3, 27

“The redsons on account of which the doctrine of the Vatwe.
shikas cannot be accepted have beon stated above, That doctrine
may be called semi-destructive (or somi-nihilistic)’”  Thibaot’s
trans., Jhid. 18,

(1) Amaonga people ridden by caste and hide-bound by the
anthorities and infunctions of the Vedas, Puramas, and Smiritis
and having their intellect thus eramped and  paralysed, no Boyle
conld arive to lay down such sound principles for guldance as ;

P XXV « 1 saw that several chymists had, by a landahle
diligence ubtund uﬁuu productions, hit upon many more phe-
jnomena, considerable in their kind, than could well be expected
from their narrow principles : but finding the geoerality of those
‘addicted to chymistry, to have had scarce any view, but tothe
\preparation of medicines, or to the improving of metals, | was
Jutplldﬂ.muidur the art, mot ak a physician or an alchymist,
but » philosopher. And, with this view, [ once drew up a scheme

W
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world, have kept up the old traditions. * In their
own way they display marvellous skill in dames-
cening, making ornamental designs on metals,
carving on ivory, enamelling, weaving, dyeing
lice-making, goldsmith's and jeweller's works, etc.?
The successive stages in the manipulation of one
branch of the arts have been carefully watched-by
JiAnasarana Chakravarti M. A., late Scholar,
Presidency College, and his experiences embodied
in a paper, which, for the most part, is reproduced
below with certain alterations; it is of singular
interest as a contribution to the history of the
Indian technical arts. It now remains only to add
that some of the processes described below were in

for a chymical philosophy; which | shou'd be glad that any experi-
ments or observations of mine might any way contribute to
complete,

P, XVIL *, .. And, troly, if men were willing to regard
the advincement of philosophy, more than their own reputations,
it were easy to make them sensible, that one of the most considera-
bie sevices they could do the world is, to set themselves difigently
to make experiments, and collect chservations, without attempting
to establish theories npon them, before they have taken notice of
allthe pheaomena that are to e solved” Shaw's ed. of Boyle's
warks, 1 vols, 1725

(1) Vide mamifacture of alum, pp. 147-51.

(2) For detailed information o some of these branches th-
resder may copsalt Birdwood s Industrial "Arts of India",
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vogue at the time of the Emperor Akbar and pro-
bably existed long before, as Rasirmava amply
t.l!il‘.ii'll:‘s (p. 68). The very terms “poamoer”, (pun-
hdr) and * Neharwalla” (Nidriyah) occur in the
descriptions of the assay of gold in Xin-i-Akbari. !

The wastage of Gold in the course of Preparing
Jewelry in Bengal

SOLDERING
The next process that we shall consider is
soldering.  This is undoubtedly the most important
_ process that the goldsmith has to perform from a
commercial point of view. [tisin the course of
this process that the practical goldsmith plays those

{1) Along with Mr, Chakravarii’s Ewsay should be read Ains
2, Band g "onthe Manner of Refining Gold," * the Method of
Refining Silver " ' and the Method of Separating the Silver
from the Gold,” Blochamann’s trans, Val, 1. pp. 20-35,

(2) "“indian Engineering.” XIX (18g6). The Mechanical
Operations of Melting and Hammering have been left out.
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misehievous tricks which go so hard against those
whao' purchase his productions or order for them.
The quality dr quantity of solder (or pdn) employed
is the first question that is universally enquired into
in ‘all cases of commercial dealings in Indian
jewelry; and while by melting some articles the
vilue of the gold per tola is reduced by Re, 1 or
2 only, we frequently find cases in which the value
is decreased at the ruinous rate of Rs. 8 or Rs. 10,
This last state of affairs arises when the solder
consists almost entirély of a mixture of baser
metals and isat the same time fraudulently used:
in larger quantities than what is absolutely necess-
ary. ]

Considered, however, from the standpoint of a
chemical ‘student who investigates the subject of
ascertaining the amount of metal that is lost in the
operations of the goldsmith, the process of solder-
ing is scarcely important enough to receive a
separate treatment.  The preparation of the solder.
and its reduction to the condition of small ._thin
bits are embraced in the discussion of melting and
hammering; while the loss during the blowing
operation, during which the reducing flame of an
oil lamp is made to play upon the solder and the
parts it is meant to join together, may be supposed
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to have been treated during the discussion of the
subject of loss of gold by volatilisation. The fact
that almost all solders contain a little zinc perhaps
makes the loss in their case to be much greater
than in that of an alloy of gold and copper only.
The following three sets of figures give the weight
of gold and the weight of solder before the process
of soldering and the weight of the article after the
operation has been finished :—

Wi of Gold & Solder

Gold Solder after operation.
Tolas annas pies.  Tolas annas pies.  Tolas annas peis
f o a | [ i f 15 0
] o ] o 8 o 2 7 134
3 8 [ 1 4 [ 4 10 3

Thus, on the whole a loss of 11} pies takes
place in dealing with 14} tolas of materials. This
gives the rate of loss at 79 pics per tola.

It is proper to observe that of the loss that
takes place during soldering, about one-third is
due to purely physical causes, e. g. the loss of piEEES
of solder which fly off before the blowpipe. The
above figures are accordingly not to be supposed as
affording an accurate estimate of the amount of
material that is lost by vapourisation during the
operation of soldering.
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FiLiNG AND CUTTING

These are the two operations of the goldsmith
in the course of which gold is lost to an appreciable
extent. The work of cutting is done by a class
of men called nakdchiwalds to whom the articles
are made over for the purpose. In recognition
of the fact that loss of gold must inevitably take
place during the operation of cutting, the goldsmith,
when he takes back the articles and the particles
that are chopped off the surface from the wakdshi-
walids, generally makes an allowance of one pie per
tola in favour of the latter.

The loss which takes place during the operation
of cutting as well as the loss during filing, i.e.
rubbing the surface of gold with a steel file to make
it smooth, is due to causes of a purely mechanical
nature and can be prevented to a great extent
by the means suggested for minimising such loss
in the course of hammering and drawing.

The operation of cutting is always, and that of
filing some times, effected after the article has been
coloured and polished. But as the chemical pro-
cess of colouring will be treated of separately in the
following pages, the mere mechanical operation
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of cutting and filing are here put in for the purpose

of preserving continuity.

THE CHEMICAL OPERATIONS OF THE GOLDSMITH :
CLEANSING, COLOURING AXD POLISHING

We now come to a process which, though not so
important in the eyes of the goldsmith as some of
the processes before described, is yet of the greatest
consequence in the enquiry in which we are engaged.
This is the process of colouring.

i it were posslble for our goldsmiths to work
with pure gold, the appearance of the material
would suffer very little by the various processes
of heating, hammering, &c., and a mere mechanical
rubbing would throw off the superficial dirt and be
sufficient to expose the natural yellow surface of
the unalloyed metal.  This property of pure gold
15 due to the fact that no oxides of gold are formed
at temperatures to which the metal is exposed
during the operations of the goldsmith, Indeed it
is well-known thst gold does not unite with oxygen
at any temperature.

But the case is different with copper, the oxide
of which is formed at temperatures which are ordi-
narily attained by the goldsmith in the course of
his operations. Hence, if a mass of copper is

L]
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heated in the goldsmith’'s fire, it is divested of its
bright red colour and acquires a dirty black appear-
ance due to the formation of a coating of cupric
oxide.  Now, an alloy is nothing but an intimate
mechanical mixture of its constituent metals—the
molecules of the several metals lying promiscuesly
as it were. In an alloy of gold accordingly in which
copper forms a constituent part, the particles of the
latter are freely interspersed between those of gold.
When such a substance is heated in air, the gald
particles retain their primitive yellow, but the par-
ticles of copper, which are exposed to air, are
oxidised into Cu(). This substance is, as we know,
a black amorphous powder and it gives to the whole
mass i black appearance, which becomes darker
as the metal is hammered over and the powder is
th_uroughly spread over the surface of the metal.

An interesting and rather curibus experiment
clearly illustrates the above explanation. If a piece
of gold containing a little copper be heated in air
and care be taken not to rub the metal in any way
s0 as to spread the black oxide of copper over the
surface, it will be found that the metal, if free from
external dirt or soot, will be still vellow and toler-
ably bright. The yellow of the more numerous
gold particles averpowers. the colour of the black
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oxide of copper. If, however, this black substance
be spread over the surface of the metal, the colour

instantly changes. The spreading of the oxide
is easily brought about by hammering, and thus we
can take an apparently bright piece of metal and,
by hammering reduce it to a jet black mass.

The ignorant goldsmiths explain this hlacken-
ing by supposing the stain of the black steel hammer
to adhere to the surface of gold.

We may, perhaps, in this connection mention
a particular artifice which is sometimes employed
by our goldsmiths to cleanse the surface of a gold
and copper alloy, which has been blackened by fire.
This method is employed whenever it is desirable
in the course of working to expose the bright
surface, but where it would be inconvenient, impos-
sible or unnecessary to apply the long and laborious
mode of cleansing or colouring which we shall

‘ héreafter describe, It is found that if a blackened

piece of gold and copper alloy be heated in a
charcoal fire to redness and then water be sprinkled
on the firc, the alloy at once acquires the bright
colour of gold. This phenomenon, though often
practised by our goldsmiths, is a pusle to the
most intelligent among them, * # * # % The
true explanation of the operation seems to be
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that, when placed in a charcoal fire, the cupric
oxide is reduced ta metallic copper.  But if it is
taken out when hot, it comes into contact with the
air again and is oxidised. What the goldsmith
does is to suddenly cool down the metal when in
the reduced state and not to allow it to come into
contact with the open air, until it has cooled suffi-
ciently down, =0 as not to he liable to re-oxidisation.

From what has Lieen stated above, it will be
easily seen that when a piece of golden ornament
has heen completed by the manufacturer, it is
of a dirty dark colour and must be cleansed before
it can be used. Inthis country mere cleansing is
not sufficient, for the popular taste does not ap-
prove the new golden articles appearing and being
used in the yellow colour of true gold. The
articles must be “coloured” before they can be
made over to the customer, by which is meant that
a bright reddish colour must be imparted to théms
The particular tinge which is liked by different
persons s different, some people liking a colour
verging very nearly on red or orange, while others
have a fancy for a colour which approaches to
reddish violet,

The process of imparting the requisite shade
of colour to articles of gold is one of the most
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cumbrous and complicated chemical operations
in the whole range of indigenous arts and manufac-
tures of India. The numerous chemical reactions
that take place in the several stages of the business
are of more than ordinary interest; while the im-
mense loss of gold that apparently takes place leads
ane to wonder why the subject has not as yet been
taken up seriously by commercial or scientific men.
The process of colouring, so recently as 20 years
apo, was universally carried out by the goldsmiths
themselves, and in the villages and smaller towns
the state of afairs is still the same. But in the
metropolis and at the bigger stations of the pro-
vince, the advantages of the principle of division of
labour have lately begun to be felt in every branch
of art and manufacture, and the result, so far as this
particular subject is concerned, has been the spring-
ing up of a class of people whose sole business is to
‘colour ornaments and other articles of gold. These
men are known among our goldsmiths as the
rungwalas. They do not charge any remuneration
for their labour, but retain the fluid in which,
during the process of colouring, a quantity of gold
is dissolved,
- We will now follow the rumgwala through the
course of a complete set of processes for colouring,
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skipping over the mere mechanical parts of the
work, but dealing a little fully with the portions
which are of a chemical nature.

THE PROCESSES OF THE RUNGWALA

The shop of a Caleutta rungwala is one of the
most miserably furnished working-places in the
whole metropolis. A charcoal fire, a pair of bellows,
afew crude pieces of indigenous earthern-ware,
two or three coarse pots of China, together with
a few other little things, are all that greet the eager
sight of the observer whom business or curiosity
leads to his dark and ill-ventilated den.

The rungwala has to wait till a suffiicient num-
ber of golden articles are accumulated in his hands,
He does not generally commence the process until
he has got at least ten tolas of gold for colouring,
Because the cost, the trouble and the time required,
as he says, in going through a complete series of *
operations are such as to prohibit his doing the
work with a smaller amount of gold ata time,
Ordinarily a “ khola”, as the amount of gold colour-
ed at one operation is called, consists of about 20
to 30 tolas of gold.

Having got the amount of gold sufficient for
working a &hola, the first thing that the rumgwale
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has to do is to cleanse the articles of all external
dirt as well as of the blackess due to the formation

of Cul). With this view he first heats them ina

charcoal fire, thus causing all the oil, charcoal dust,
and other foreign substances on the surface to burn
off. He next puts an earthen vessel on his fire and
boils in it about a seer of the unripe fruit of tamarind
(Tamarindus Indica), a sustance containing consi-
derable amount of tartaric and other acids in the
free state, Taking out these boiled articles and
squeezing them so as to extract the extremely acid
pulp he forms a thick syrupy fluid. In this fluid he
boils the articles till the dilute acids dissolve away
the cupric oxide, leaving a vellow surface of pure
gold. It is found that the solution of tamarind pulp
becomes distinctly blue in vitrue of the formation
of copper salts.

In the place of this rather clumsy mode of
cleansing, which is largely practised even in the
metropolis, some of the more adventurous rumgma-
fas use a rather more clever and neater method.
Instead of preparing a large amount of tamarind
pulp, they obtain from the grocer’s an ounce or two
ofa dull white crystalline substance which they
call “acid,” and a solution of this serves equally well,

if not better, for their purpose. Tothe question

i N
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as to what the substance called “acid is, they can-
not give a satisfactory reply.  And even the grocer
who sells it cannot enlighten the inquirer more
than to this extent that the article is a gdid (scum)
or a bye-product in the manufacture of some acid.
Having subjected the substance to a rough
chemical analysis, we came to to conclusion that
the substance should be nothing more nor less than
KHSO0, or hydric potassic sulphate, an acid salt
and a bye-product, as we know, in the process of
nufacturing nitric acid. The reaction of this
substance on the copper seems to be this :—

2 KHSO, + CuO=K,50,+ CuS0O, + H,0.

The normal salt di-potassic sulphate, copper
sulphate and water are formed.

What takes place in the gold as regards the
particles of copper takes place also in the solder
used as regards the particles of both zine and
<opper that are on the surface.

The oxides of copper and zinc are acted on by
the dilute acids of the tamarind or the hydric
potassic sulphate as the case may be, and are
dissolved away in the form of soluble salts, The
reaction in the latter case is:—

2 KHS0, 4 Zn0=2ZnS0, + K,S0, + H,0.

As the solder contains a large amount of silver,

14
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its appearance after the copper and zinc have been
dissolved away, is almost perfectly white, which
appears rather prominent by the side of the bright
yellow surface of gold.

The next operation of the rungwala is perhaps
intended to carry on the operation of cleansing to
a further extent. He takes about half a pound of
common salt, and mixes it with an equal amount of
ordinary potash alum, purchased from the bazar.

The mixture is then reduced to the form of a
fine paste. The ramgwala now covers each of
articles to be coloured with a thin layer of this
paste of salt and alum and then places them on the
fire. After the paste has dried up it is washed
off with water, and generally the colour of the
gold appears a little bit improved. The reason of
this lies in the fact that the few particles of cupric
oxide that remain on the surface are not wholly
dissolved out by dilute acid in the first operation
are got rid of by this process.

After having been subjected to these two
processes, the article acquires almost perfectly the
beautiful yellow of pure gold; but as has been
stated already the pdn or solder appears at the
same time as white as pure silver. The contrast
of these two different colours placed in close con-
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tiguity is rather marked ; and the next operation
of the rungwala is intended to remedy this defeet.
In order to make the solder and the metal appear
of the same colour, he actually covers the surface
of the solder with a layer of gold taken from the
article itself. This is done in the course of the
third process, which we will describe rather fully,
as it is the most important of these stages of mani-
pulation at which loss of gold takes place in con-
siderable amount.

Having placed an open earthen vessel on his
fire and having put some water in it, the rungmwala
preparesa mixture consisting of about four parts
of nitre (say 1 .}, one part of common salt and
1 part of alum (say } 1b each). He then puts the
mixture into the vessel, taking care always that the
water in the vessel be not more than what is necess-
ary for dissolving about hall the amount of salts
added. The solution is then heated till it boils
evolving large quantities of gases and fumes,
amongst which chlorine can be easily detected by
its unmistakable corroding odour.

{1) CE p. 73onder “killing of mercury and gold,”” where
a mixture, amaong other ingredients, of alum, common salt and
saltpetre technically called a eida, is osed,
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In this boiling solution the goldsmith places the
cleansed ornaments so as to keep them wholly im-
mersed.  He examines them from time to time and
after a while finds that a layer of shining gold has
formed on the surface of the white solder. When
this deposit is sufficiently thick and the whole
article presents the appearance of being formed
out of a homogeneous material he takes them out
and, washing them well, prepares them for the next
aperation,

CHEMICAL EXPLANATION

It is difficult to find out exactly the series of
chemical reactions that take place during this
period.  Various impurities in the articles employed
make the inquiry doubly complicated. It would,
however, do for our purpose to investigate briefly
the principal decompositions and formations that
occur, and with this view we may suppose the
reagents cmployed to  be chemically free from
foreign substances.

It is well-known that if nitric and hydrochloric
acids are brought together, certain reactions take
place. If the acids be tolerably concentrated they
act upon one another at ordinary temperatures, the
mixture becoming yellow and giving off minute
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bubbles of gas, smelling like chlorine. If the acids
be dilute, we have to heat the mixture to bring about
the chemical change. The action that takes place
consists of two of stages -—

First, the oxygen from the nitric acid oxidizes
the hydrogen of the hydrochloric acid, thus -—

HNO, + 2HCI=H,0+ HNO, +Cl.... {i)

Secondly, the unstable nitrous acid that is
formed acts on another molecule of HCI, producing
a compound known as nitrosyl chloride and water,
thus :—

HNO, + HCI=NOCI+ H,0 .. (it}

The reactions (i) and (i) when expressed by a
single equation may be written as follows :—

NO,OH + 3HCI=NOC] +2H,0 +Cl, (iii)

Now, here, instead of free nitric and hydrochloric
avids, we have saturated solutions of a nitrate and
a chloride, and an action similar to the above may
take place under the influence of heat only, instead
of water, the hydrates of the metals present
in the nitrate and the chloride are formed. Thus,
instead of equation (iii) we may have the following
action ;—

NO,.OK +3NaCl + 2H,0 = NOCI 4 3Na0OH +

KOH +Cl,.
When the solution boils and these actions set
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in, the rungwala puts the golden articles in it. The
chlorine liberated as well as the chlorine in the
nytrosyl chloride attacks the gold and reduces it
to the form of a soluble chloride, which mixes with
the mass of the fluid. The NO of the nitrosyl,
which is liberated, is itself a colourless gas, but it
E'apidly unites with the oxvgen of the air and forms
the red fumes of nitrogen peroxide which, together
with chlorine, arc liberated in large quantities during
the third stage of colouring.

Now we know that if a solution of gold chloride
of sufficient strength is formed and a piece of silver
is dipped into it, gold is deposited on the surface
af the silver, while a portion of the silver is worn
away. The reaction is as follows :—

AuCl, +3Ag=3AgCl+ A,

This reaction takes place in connection with the
surface of the solder which is exposed. A layer
of gold is formed upon it entirely hiding the white
surface, so that to all appearance the whole article
seems to be composed of the same material.

In the explanation given above, the use of alum
that is added to make up the jamak (as the solution
employed in the third stage described ahove is
called) has not been shown, and indeed this point
we have not been able to clear as satisfactorily as
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perhaps it is capable of, ' It seems to undergo
no chemical change, and hence does not act in the
capacity of a mordant in this case, as it does so
widely in the aris of dyeing or calico printing.
It is also found that if ne alum is added to the
jamak, the coating of gold on the solder is pro-
duced, but it adheres very lightly to the surface
and does not stand such processes as rubbing or
brushing. Hence it seems that the only function
of the alum is to fix the coating, i.e. to make it
adhere firmly to the surface of the solder. Expe-
rienced goldsmiths are also of opinion that, but for
the alum, the gilding of the pdn would not be
permanent.  The way in which this is done by the
alum is to a certain extent a matter of conjecture.
We suppose that the action is of a mere mechanical
nature. When the particles of gold stick to the
surface of the solder, small quantities of alum
solution remain in the pores between the separate
‘particles. These afterwards dry up and crystallise,
and the minute crystals act as a sort of mortar

(1) Mr. Chakravarti all along fails to reallse the important
part which alum plays in yielding sulphuric acil.  Mareover in
the above equation chlorine cannot be expected to be set froe in
presence of alkalles; see below under “the Hindu method of
manufacturing calomel.”
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hetween the particles of gold and the surface of
the solder, as well as between the particles them-
selves,

The third process in the course of colouring
is by far the most important source of loss of gold
in the whole series of manipulations that the metal
has to undergo. We have seen that the losses
al all other stages are due to causes of a mere
mechanical nature and are necessarily small.  In
‘all these cases, the gold escapes the vigilant eve
of the worker and hence the extent to which it
is lost sight of is-minute indeed. Here for the Arst
time the gold undergoes a chemical change —it
ceases to exist as gold altogether—and is conse-
quently lost for ever to the illiterate goldsmith,

We should remark that only a very small part
of the gold that is dissolved out in the jomat—as
the solution of nitre, alum and salt used in the
third stage described above is called —is re-deposited
on the surface of the solder. A large portion of
the gold remains in the solution as AuCl,, NaCL
2H,O. The helpless rumgwala can do nothing
with his valuable fluid but dispose it off for a
trifling sum to a class of men called jamakwalas
who have a crude method of their own to extract
some quantity of the gold from the jamak. We
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shall return to the jemakwala subsequently. We
must now proceed to the fourth or last stage of
colouring, during which the requisite colour is
imparted to the metal. The articles, after being
extracted from the boiling jamaé solution, are
thoroughly washed and rubbed with a brush, after
which another bath is prepared for them. This
consists of a solution of tamarind pulp, nitre and
common salt in water, which is placed in an
earthen pot on fire and heated to ebullition. A
little sulphur is then added after which the articles
are placed in the liquid. The sulphuris added in
a finely divided state, obtained by rubbing a stick
of sulphur with a little water on a piece of slate.
Care is always taken to add an insufficient amount
of sulphur at first, for it is found that the shade of
colour that is produced in the gold depends s-.nIe[y
on the quantity of this ingredient, which according-
Iy requires exceedingly carefuly regulation. The
rungwala now examines the colour from time to
time, adding more sulphur gradually if he wants
the colour to deepen. When the requisite shade
of colour is reached, he stops adding the sulphur
and keeps on boiling for some time more, after
which he takes the articles off the solution and
gives them a final wash and polish. If too much
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sulphur is added in this operation the colour
becomes deep violet and finally black, and the
whole process is vitiated. Under the circum-
stances the rumgwala has to recommence the work
from the very beginning.

It may be noticed that the acid or the commereial
hydric potassic sulphate is never psed in this stage,
as it is used in the first, instead of the tamarind
pulp. The reason seems to be that as nitre is also
present in the mixture, the addition of KHS0,, in
the presence of other substances, may result in the
formation of nitric acid under the influence of
heat.

The chemical actions that take place during
the fourth or last stage of colouring seems to be
extremely difficult of explanation. There can be
little doubt, however, as to the fact that the reddish
violet colour is due to the deposition of a thin
layer of some compound of gold on the surface of
the articles. It is the determination of this
compound and of the exact nature of the process by
which it is formed that presents all the difficulty.

The fact that the sulpburis one of the most
essential things that arc required in the production
of the colour would seem strongly to suggest at
the first glance that the reddish violet tint is due
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to the formation of one of the sulphides of gold.
It appears that the subject and constitution of the
compounds of gold and sulphur is one which has
not yet been fully investigated by chemists. But
it seems to be a well-established fact that no sul-
phide of gold is known which is of any other colour
than black. This stands in the way of our accept-
ing the hypothesis that the reddish violet colour
of gold obtained by the Indian goldsmith is due to
the formation of a layer of sulphide on the surface,
From the fact that if the colouring is allowed to
be overdene /. e if the articlesbe boiled further
after the required tint has been obtained, the gold
acquires a deep violet colour, the same conclusion is
arrived at.

Accordingly, in spite of the fact that the amount
of sulphur added regulates the whole operation of
the last stage of colouring, we are constrained to
search for the reddish violet colour that is deve-
loped in the formation of some other compound
than a sulphide. The nature of the colour being
the same as would be produced by a thin layer of
a violet substance on a yellow surface, it follows
that the colour of the compound formed must be
violet. And the fact that when the colour is
overdone, /. . when a thick layer of the coloured
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substance is formed on the surface, the ap-
pearance of the metal is dark violet, abundantly
confirms the hypothesis. The only compoumd of
gold that possesses this characteristic colour being
aurous oxide Au,0, we are forced to the conclu-
sion that the coloor of gold is due to the formation
of a thin laver of suboxide on the surface of the
metal.

An examination into the nature of the chemical
actions that take place during the operation clearly
shows that Au,0 is the compound formed. We
have seen in investigating the chemical changes dur-
ing the third stage of colouring that KNO, and
NaCl being heated together, yield free chlorine
together with KOH and NaOH. This chlorine
alter being liberated in the fourth stage attacks the
gold and a small amount of auric chloride is formed.
But at this point sulphur is added, and the nascent
chlorine, instead of going to attack the gold any
more, combines with the sulphur to form one or mare
of the sulphur chlorides. The supply of fresh chlo-
rine_being thus cut off, the heated auric chloride
decomposes into aurous chloride and chlorine. The
chlorine thus liberated combines with the sulphur,
while the aurous chloride is acted on by the
KOH and NaOH with the result that Au 0 is
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formed.! This is partly deposited on the surface
of the gold producing the required colour and
partly mixed with the saline solid matter present
in the solution,

The series of chemical reactions may be express-
«ed by formula as follows :—

(1) KNO,+3NaCl+2H,0=NOCI+3NaOH +
KOH+Cl,; this reaction itsell consists of two
stages as explained before,

(2) 3C1+Au=AuCl,

(3) 2C1+5,=5,Cl, (SCI, may also be formed
in the precence of excess of nascent chlorine).

(4)  Au CL=AuCl+Cl,

(5) 2 AuCl+2KOH=Au,0 + 2KCl 4 H,0.

It will be abserved from the above formula that
the addition of sulphur is indispensable in this
operation  If the excess of chlorine were not re-
moved by sulphur, asis done in (3) above, the gold
would continue to be dissolved out and alarge loss
of the metal would arise as in the course of the
third stage.

Moreover, with a free supply of chlorine, the
auric chloride would never be reduced toaurous chlo--.

(1) The explanation is nwnﬂynﬂﬂmyi it may be taken
for what it is worth-
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ride, and thus no formation of aurous oxide could
take place. It is thus seen that, though the sulphur
used is not directly contained in the compound
which gives the colour, it regulates the whole reac-
tion in the most important stages of its progress.
The above hypothesis is supported by the fact
that if a little sulphur is added to the fluid obtained
in the fourth stage of colouring, it will be found to
disslove in the fluid. This could not be the case
unless a compound like S,Cl, which can hold sul-
phur in solution, were formed during the re-action.
It has been mentioned above that the loss dur-
ing the third operation of colouring is considerable.
Indeed, from the records of observation given at the
end of this section, it is clear that the loss is not
only large, but that its extent is also uncertain in
the extreme. In some cases it is as low as half
a pie per tola, while in others it reaches the
ruinous figure of six pies per tola, or nearly one
tenth of the whole weight. The average amount
of 24 pies per tola, which is obtained from our
figures, is not very different from the idea of expe-
rienced rumgwalas and goldsmiths on the subject.
The largeness and uncertainty of loss are easily
accounted for by the ever-varying constitution of
the bazar articles used in the operation, some of
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them being very nearly pure, while others contain
as much as 25 to 3o per cent of impurities, as well
as by the want of any accurate precision as regards
the proportion of materials employed. The ingredi-
ents are seldom weighed before being mixed toge-
ther; and the varying amount of water present
physically in thesalts is an additional source of error
and confusion in setiling the proportion by mere
inspection of bulk.

The following figures will give some idea as to
the magnitude of the loss in colouring :—

deht hefore “'cighi‘ after Loms.
eolouring. colouring.

Tuolas, Annas, Pies Tolax. Annas.  Pies Pies.

fi (4] o L] 7 1’5 s

3 2 o 2 14 ] 15

12 13 1 Iz 5 a 26
5 3 2 5 2 o 6
3 o z -] o 16

ToE RESTORATIVE PROCESSES

Having in the previous paragraphs described
with tolerable fulness the various sources of loss of
gold in the course of its artistic manipulation by the
Indian goldsmith and having in each case pointed
out the form in which the metal escapes the hold of
the worker, we will now turn our eyes to the meth-
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ods which now obtain in our country for recovering,
as far as possible, the amount of material which is
lost. It is perhaps worth while here to point out
that to re-obtain the entire amount of lost material
is absolutely impossible from the innate property
of the extreme divisibility of matter; and our sole
object in these restorative operations should be to se-
cure the recovering of the largest amiount of metal
that can possibly be saved. There are two small
classes of men in Bengal who obtain their living by
extracting gold from the refuse and bye-products of

the goldsmith's workshop. These are the mehar-

wala and the jamakwala before alluded to.  These
classes of men are found to cluster in the suburbs of
large towns and important centres of jewelry manu-
factures. In the smaller towns and more insignifi-
cant villages, the bye-products have either to be
thrown away or to be disposed of in the best man-
ner that the goldsmith can hit upon. Not unfre-
quently in such cases the goldsmith himself under-
takes to play the part of a jemakwala and nehar-
wala to the best of his abilities. But the unpractised
manipulation of processes, which are themselves far
from  being satisfactory is sure to result always
a&l&hﬂ of a large portion of gold.
I t'“W'h Will now proceed to describe the operations

iu_
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of the weharwala and the jamakwala. It may,
however, be marked here that the immense diffi-
culty in the way of obtaining the slightest informa-
tion regarding the indigenous methods adopted by
these workmen, in the exercise of their profession,
can hardly be appreciated by one who has not per-
sonally made an attempt to penetrate into the mys-
teries of any of the trade or manufacturing secrets
of India. The unfortunate stagnation of almost all
departments of knowledge, art and industry in
India that perplexes and mortifies an inquirer, owes
its origin to a longstanding and universal spirit of
conservatism inherent in our people which, however
eloguently defended by orthodox advocates of caste,
is manifestly one of the principal causes why the
Indian craftsman lags so far behind in the modern
race of nations. The healthy broadness of views,
resulting from the dissemination of liberal English
ideas among the masses, has, indeed, broken some
of the most pernicious strongholds of the intellec-
tual monopolies of India; but there are classes of
men who still in obscure nooks of society keep to
themselves what they regard as the treasures of
professional secrets but what, after all, may be
mere child’s play to the eyes of the scientific
world..
15
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To our enquiries about the nature of the nehar-
wala and the jamakwala the deafest cars were turn-
ed. Our attempts to impress upon these people the
necessity of the application of chemistry to improve
their methods were mere cries in the wilderness.
And it was not until we had spent several weeks in
constant intercourse with these people that we
could begin to collect the information necessary for
such an inquiry. Bit by bit we gained from differ-
ent sources some knowledge of the processes
which are given below in a continuous and well-

arranged form.
THE NEHARWALA

Now and then the nekarwala makes his appear-
ance in the goldsmith's workshop, in order to
obtain the collected sweepings and other refuse
of the rooms, The interval of time varies from
one to three months according to the nature of the
work that carried on in the rooms as well as
to the amount of gold thatis manufactured into
omaments. [t is useful to state here that every
day before work is commenced, the room is swept
very clean and the sweepings, instead of being
thrown away, are car¢fully stored up in a corner.

.
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The heap of dust and rubbish thus accumulated
from day to day is the chief object of the visit of the
neharwala. Having inquired as to the amount of
gold that has undergone manipulation since the last
disposal of sweepings or wehar (from this the nehar-
waia gets his name) as well as the nature of the
articles that were manufactured, he procesds to
settle the price which depends chiefly on these
conditions. The wehar of twenty tolas of good
gold manufactured into artieles, which required draw-
ing, beating as well as soldering  would generally
be disposed of for a single rupee. It may be
interesting to observe that a goldsmith, however
dishonest in other respects, would never decejve a
#ehiarwala by selling to him a heap of ordinary
rubbish for fear of lositg credit and custom in the
department of nekar-selling.

The pext thing that the weharwala wiants to
obtain is the heap of rejected crucibles,

It has been stated before that indigenous cruci-
bles cannot be employed more than once formelting
purposes, and hence the number of waste crucibles
is not small in our goldsmith's workshop. The
nature of the crucibles and the amount of metal
melted in each, together with the qualities of the
8old, settle the price. We have seen a score of
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crucibles of average size selling for eight annas.

If the goldsmith's shop is large, the soot hanging
from the ceiling and walls is also purchased.

The last thing that the meharwala asks the
shopkeeper is whether that day he would give a
taljhar, by which is meant if he would allow the
workmen's mats to be removed and shaken and
the space below the mats swept. This operation
is ordinarily perfomed once a year. The sweepings
thus obtained are again valued. And after paying
the prices the meharwala returns home with his
heavy load, which sometimes reaches the respecta-
ble weight of 50 or 6o pounds.

The first thing that the nekarwala does with his
materials is to crush them fine. This is only
necessary when earthen lumps of large size are
formed and mixed up with the wehar in consider-
able numbers and is dispensed with in most cases
where the large pieces are few in number and can
be picked up and thrown away.

The second process is to throw the curshed
materials into a big earthen pot in which the wekar
remains immersed in water for a certain number of
days, depending on the quality and quantity of the
nehar, The object of this is to reduce fragments:
of clay to a fine state of division by which particles
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of gold that might otherwise remain imbedded
inside the mass of earthy lumps are at once ex-
posed Lo view,

The next and the main operation is that of
working. The thoroughly soaked mehar is put in
large carthen vessels and more water is added if
necessary.  The mass is then thoroughly stirred
and the lighter earthy material which yet floats
when the heavy metallic matter has settled jn the
bottom, is taken off. By the repetition of this
process the solid matter is reduced to a very small
bulk. It is then allowed to settle and the water is
slowly poured off. The moisture that yet remains
is dried up either on fire or in the sun.

When several wehars have been separately
washed in the preceding way, the remnants of all
the washings are mixed together and the mixture
in washed once again. This operation is exactly
like the preceding but is carried on more care-
fully and in better vessels. When it has been
completed, about one-quarter of the mixture may
be perceived to consist of metallic substances.

Among the metals present in this mixture, iron
is often found and, as its presence is extremely
undesirable when the meterials are placed on the
crucible for melting, it is generally got rid of at this
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stage. Formerly this was done by picking up the
separate bits of iron by fine pincers, but now-
a-days the magnet is almost universally used for
the purpose.

The next process is that of melting. This is
carried on in the ordinary way, care being taken to
procure a crucible big enough for the purpose,
The earthy matter sticks to the sides of the ecruci-
ble, while the metallic portion melts and falls to the
bottom. A mixture of gold, silver, copper and
zine is thus obtained.

The old method of obtaining pure gold from
such a mixture as this is said to have been as curious
and interesting as certainly it was laborious and
protracted. The alloy was first of all beaten into
leaves of extreme thinness, about 5 inches square
in size. Each leal was then covered with a thin
layer of a paste of brick dust and common salt.
The leaves were finally arranged one above another
and exposed to the heat of fire, After a certain
number of days, depending on the nature of the
alloy and the temperatare of the fire, the gold was
found to be very nearly pure.

This method has now, however, been entirely
superseded by the far easier and more economical
process of treating the alloy with strong nitric acid.

-*.:"x_-\_
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For this purpose however, the metal must be
obtained in a fine state of division, This is done
rather ingenionsly by melting the material and,
while molten, by suddenly dropping it in water.
By this means the metal is at once reduced to a
line powder without the expenditure of any manual
labour in the way of hammering. Care, however,
should always be taken to see that the vessel of
witer in which the molten metal is dropped has a
wide mouth. On one occasion, at which we were
present, the liquid metal was poured into a narrow-
mouthed vessel, and the steam suddenly generated
was so great and powerful as to very nearly cause
an explosion.

The extraction of gold from rejected crucibles
is done much in the same fashion. These are
pulverised and treated in the same way as ordinary
sehar. Sometimes the powders of crucibles are
mixed up with the common mekar to avoid the
necessity of a separate series of operations, but
more frequently the smallness of their bulk induces
the neharwala to treat them separately.

THE JaMAkwALA

We will now turn our attention to the methods
of the jamakwala. He periodically visits the work-
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shops of his patron, the rusgwals from whom he
obtains the necessary amount of jamafé on the
payment of a price which depends on the gquality
and the quantity of gold that has been coloured,
as well as the loss of weight that has taken place
in. the articles during their make. To give an
approximate idea of the commercial value of jama#k
it may suffice to state that we once purchased
a gamak of 20 tolas of sovereign gold (which is
22 carats or 91666 per mille fine) for one rupee
only. We may also observe that the demand of
Jamak is not at present at par with the amount
of its supply ; and at some of the bigger rungwala’s
working-rooms, one may sce big earthen jars full
of this substance, collected and stored up for want
of purchasers. It may be interesting to add that
even in this obscure department of business, the
evil genius of man has set to work, and one has
to be careful in dealing with a jemakwala, if one
15 a new hand in these affairs’ On one occasion
we happened to be defrauded and were given a
substance as a jamaé of 35 tolas of gold for what

(1) It may be observed, however, thar o rungwala would
never deceive 3 jamakwala in the same way as he would deceive
A stranger for fear of lusing credit and custom in the department

of jumak-selling.
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we considered the modest price of Rs. 2. But
the thing turned out to be an imitation Janak
only and all our best efforts could not discover
in it the slightest trace of gold.

Having obtained a sufficient amount of this
Auid the jemakwala returns home. His first step
is to get rid of the fluid part of the jamak by
boiling it. For this purpose he has got large
earthen vessels with wide mouths which can be
Placed over a fire. When almost the whole amount
of water has been evaporated off, he pours out
the viscous mass into an open eathern vessel and
porceeds to what we shall eall the second process
of the jamatwala.

With the solid matter of the Jamak obtained
by the first operation, the jemabwala mixes a
small quantity of borax as well as a large amount
of a substance known as poomoor. The weight
of powdered poomoor that is thus added is about
four times the weight of the jamak matter. Having
tharoughly mixed these substances with such an
amount of cow-dung as is required to give consis-
tency to the material, he forms them into balls
of about two or three inches in diameter. He then
dries these balls and when perfectly dried they
are ready for the third process.



234 HINDU CHEMISTRY

P e i

The poonoor employed in the above process is
a hard quasimetallic substance that can be purchased
from certain grocers at the rate of three or four
seers per rupee. It is, they say, nothing but a
bye-product in the operation of rupd-pdidno by
which is meant the operation of chemically purify-
ing silver which has been alloyed witha large
amount of copper and other metals. The usual
method of conducting this operation in our country
is'to mix up the alloy with a large amount of lead

and after melting the whole mass to blow air
from above. [This operation, as also the next one,
is practically that of cupellation]. The pure silver, it
is found, separates in the course of the operation
and collects at the bottom, while the partially oxi-
dised lead, together with the impurities which
existed originally in the silver constitutes the poo-
noor of trade. We analysed qualitatively a sample
of ordinary bazar poonsor by the wet way after dis-
solving it in nitric acid and found it to contain lead.
copper and zine with traces of silver and iron.

The third process of the jamaktwala is the main
step in the reduction of gold. He scoops out on
the earth in an open place a hollow of the shape of a
hemisphere about a foot in diameter, and having
thoroughly smoothed the interior of this hollow, he
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covers it with a layer of slaked lime about half an
inch thick. After the lime has dried, it presents
the appearance of a course white china vessel, im-
bedded in the earth, In this the balls prepared
by the second process are placed. The jamak-
wala then forms a powerful charcoal fire over it
and with two or three large pairs of bellows causes
the flame to play on the mass below. The lead
of the pooncor is soon reduced and dissolves,
as it were, the reduced gold, silver and copper.
A large metallic mass thus collects at the bottom
of the hollow, consisting mainly of lead. The
blowing is now continued as hard as possible from
above and the metal being oxidised to litharge
begins to be blown off. The process must be con-
tinued till the whole of the lead has passed off and
a mixture of gold, silver and copper remains behind.
Care should always be taken in this operation to
see that the last trace of lead is thoroughly got rid
of ; for nothing affects so much the ductility and
malleability—virtues most important for the pur-
poses of the goldsmith—of gold as a mixture ever
so little of lead. Thus “one two-thousandth part
renders the metal too brittle for rolling and its
very fumes produce a serious effect upon it
(1) Mannder's Treasury of Science, Anticle : Gald,
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Such is the tedious length and such the labo-
rious and complicated nature of the processes by
which the meharwale and the jamakwala extract
precious metal from the large heaps of rejected
sweepings and dirt and bye-products of the gold-
smith’s workshop. But their labours have only
the empirical experience of years to guide them
and not the acuteness of a well trained scientific
mind ; and accordingly we find that a large portion
of their work is directed to achieve in a laborious
and round-about way an object which a slight
knowledge of chemistry enables us to secure in
the simplest manner imaginable.

With a view to shorten the labours of the jamak-
wala as far as possible, we began a series of
experiments, investigating the properties of the
jamak and trying to find out the easiest mode of
extracting gold therefrom. As the results of our
experiments we have found that, working on ordi-
nary plans in the wet way, we can recover an
amount of gold, which is equal to, if not in all cases
greater than, the quantity which the jamkawala
can obtain by his expensive and protracted
methods.

We need scarcely give the properties and the
constituents of the various specimens of jumak
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which we obtained from the bazar from time to time
for experimental purposes. The way in which a
Jamak is formed having been before described
in full, the results of analyses will be nothing but
tedious. It will be sufficient to observe that in all
cases the jamak was a clear greenish-yellow
liquid of rather thick consistency with a large
mass of grey solid matter at the bottom consisting
almost wholly of soluble saline matter.

It may be also added that among bases, silver,
copper, zinc, gold, aluminium, potassium and sodium
were the principal ones that were found; while
amongst the acids present, nitric, sulphuric and
hydrochloric were recognised in large quantities.
Traces of free chlorine could also be found in some
of the solution, while perceptible amounts of iron
were found in almost all.

The microscopic appearance of jemak may be
interesting as showing the exact state in which
gold exists in the solution. With this view we
examined under a miscroscope (magnfying 375
times) a drop of a clear solution of jamak as well
as an amount of the solid saline matter lying at the
bottom. The appearance, in both cases was the
the same, only in the latter the crystals were
more numerous and closer together.  The octahedra
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of alum with occasional facets of cubes, the long
furrowed and rhombic prisms of nitre and the cubes
of common salt were very prominent. Between
these, in numbers far less, could be discovered long,
transparent needles. These were most probably
crystals of double chloride of gold and sodium which
is invariably formed when a solution of auric chlo-
ride is mixed with chloride of sodium. The consti-
tution of this substance is AuCl,. NaCl+ 2H,0, and
it is the commercial * non-deliquescent chloride of
gold" which'is ordinarily sold in one gramme tubes.
Besides the above crystals, we frequently found
amorphous particles, wholly or partially opaque.
Those that did not transmit light at all were proba-
bly particles of dust or other carthy matter which
were present in the ingredients in the shape of
impurities. But there were others which transmitted
a beautiful green light and these were likely to be
fne particles of gold.  As these were rather few in
number, it might be inferred that in the jamak, gold
existed chiefly in combination. It is also probable
that the greatest part exists as NaAuCl, 4+ 2H,0.
From a liquid containing such a variety of subs-
tances in solution as the jamak does, it is no doubt
adifficult task to precipitate the gold which is

present perbaps in the minutest quantity of all.
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The reducing agents that are mentioned by che-
mists as suited for reducing gold from solutions
are exceedingly numerous,  OFf those that are prac-
tically employed, the pricipal ones are ferrous
sulphate; oxalic acid, sulphurous acid metallic iron.
We tried each of these in a large number of
cases and found that ferrous sulphate gives the
best result of all. The reaction that takes place
during reduction by ferrous sulphate is sometihng
like the following :—

2AuCl, +6FeSO,=2Au + 2Fe, (SO,),+ Fe,CL,.
The gold is precipitated as a fine, heavy, black
powder and easily settles at the bottom.

At first we used the pure material obtained
from the chemists for precipitating jamak; but
afterwards found that the crude article of the bazar,
after being dissolved in water and filtered, vields
a solution which serves equally well,

This makes the process a matter of very little
expense and with an anna worth of good crystals of
Airatash (the Bengali name of ferrous sulphate), a
Jamak containing 8 annas weight (for about Rs.
14 worth) of gold can be satisfactorily extracted-

We are far from thinking that inour experi-
mental attempts to extract gold, we were able to
catch the whole of the material that was present
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in the solution. It is very probable that in the
fine state of division, in which the precipitation
takes place, a considerable amount of the metal
is washed away in the process of collection. But
this loss is due to causes of a mere physical nature
and can be prevented to a large extent by the
use of better and more refined instruments.

It has, however, been ascertained that even
with rough instruments the easy and inexpensive
mode of wet working gives as good results as
the laborious and costly method of the jamakwals.
The indigenous worker thinks himself fortunate if
the amount of gold which he extracts is of twice
the value of the jamad from which it is obtained,
and we are convinced from the results of repeated
experiments that the wet method promises in gen-
eral no less than twice the amount of profit with
the advantage of saving time, labour and expense.

CoNCLUSION

The importance of the subject that has been
described and  discussed in the major portion
of the preceding pages is far greater than it
appears to be at the outset. Month after month,
in Calcutta and in the larger towns of Bengal,
considerable quantities of gold undergo transforma-
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tion under the goldsmith's hammer; and as every
article so manufactured is coloured before being
used, the amount of Jamak that js produced must
be large indeed. By a rough vcalculation we have
estimated that about 3500 persons earn their bread
in caleutta by following the occupation of & manu-
facturing  Jeweller; and allowing for holidays,
illness and want of work it may be safely held
that about 2000 hammers Pl¥ on an average
every dayon gold and silver within the bounda-
ries of ' Caleutta and its suburbs, Out of these
2000 hands 1,500 may be supposed to work
on the more precious metal of gold alone. On
the modest calculation that a man works one-half
of a tola of gold in the course of a day, 750 tolas
of golden articles are turned out every day in the
metropolis. Supposing as we have pointed out
before that in colouring only one-half of an anna
of weight of gold is dissolved out into the Jamak
per tola, as much ax 375 annas or mere than 23
tolas of gold are every day dissolved in Calcutta
alone.  As has been shown before, we have ample
reasons to believe that the jamakwals can seldom
get out a5 much as one-half the amount of gold
that exists in the jamak by his crude and imperfect
methods.  Granting, however, that he ecan feclaim
16
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so much as two-thirds of the gold lost in colouring,
we are still forced to the astonishing conclusion
that seven tolas of gold are absolutely lost in the
town of Calcutta alone with the lapse of each day.

There can be little doubt that if the whole
of the jamak that is now thrown away or otherwise
washed could be collected and worked on the
lines suggested by the newest and the most refined
chemical methods, no less than three fourths
of the entire loss could be reclaimed. This would
amount to some thing like 15 or 16 lakhs of rupees
per annum in these hard days of struggle for
existence.

This is not the place for giving even the
outlines of any elaborate scheme by which the
collection: of jamak and the extraction of gold
therefrom may be carried out in practice on an
extensive scale.

Business may be commenced at once by setting
up a laboratory fitted up for the purpose after
the latest fashion, at a convenient station in the
centre of the Province and by purchasing the
jamak that has already accumulated in the hands
of the rumgwala. In the meanwhile agencies may
be established in every district for the purchase
and storage of jemak. When the accumulated
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Jamak is all exhausted, these agencies will be able
to feed the laboratory continually by the supply
of fresh jamak from time to time, from all parts
of the country,

NOTE ON THE SALTS, *

Romaka, also called Sikambari, is the salt
produced from the Sambar Lake near Ajmere
{(Dutt),

Sauvarchala : see under saltpetre,

Audbhida (lit. begot of the soil) is the pame
applied to the saline deposit commonly known as
the rek efflorescence. [t consists “chiefly of
sodium chloride and sulphate in varying propor-
tions. In addition there are sometimes carbonate
of soda, and we haye usually found some magnesian
sulphate. In certain localities the last named salt is
in very considerable proportion. In other cases
nitrate of lime or alkali is present.’’

“The efflorescences thus produced consist of
three groups: ist, the neutral, which contain no
carbonate of soda (these consist chiefly of
sodium chloride and sulphate, and frequently
magnesium  sulphate) ; 2nd, the alkaline chlorides
and sulphates, but no lime or magnesian salt; 3rd,
the nitrous efflorescences.”—Dr. Center's Note an

Ser pp. 29, 44 and 127,
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Réb quated in Watt's Dictionzary of the " Economic
Prsducts of India”. Vol. VI Part | pp. 410-417-

We have thus a ready explanation of the
conversion of mercury and other metals into their
chlorides when they were heated in combination
with audvida and other salts (sec p. 48). The
miagnesium sulphate would readily yield sulphuric
acid, which with sodium chloride and nitre, might
be expected to produce agua regia ; (for further in-
formation sce under “rasakarpidra” or the chlorides
of mercury).

Vida or Vit is at present taken to be the same
cobstance as the kilanimak or *black salt™; it is
difficult to ascertain what it stood for at the time of
the Charaka and the Susrota. The following
account is given in Watt's Dictionary of the Eco-
nomic Products of India. “BLACK SALTY is pre-
pared in upper India chiefly at Bhewani in the
Hissar district by heating together in a large ear-
then pot 821 of common salt, one pound of the
fruit of Terminalia chebula, and one pound of
Phyllanthus emblica, and one pound of sajji (im-
pure carbonate of soda), until by fusion of the salt
the ingredients are well mixed, when the pot is
removed from the fire and its contents allowed to
cool and form a hard cellular mass. This prepa-
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ration is used medicinally principally as a diges-
tive.”  The salt has a reddish brown colour and
consists mainly of sodium chloride with traces of
sodium sulphate, alumina, magnesia, ferric oxide
and sulphide of iron.  Most of the samples,  wie
bhave cxamined, were found to evolve minute quan-
lities of sulphuretted hydrogen when treated with
an acid ; even when placed in the mouth the faste
of this gas was distinctly felt. It is very probable
that when the saline mass is fused with the organic
matter [T. chebula], a portion of the sodium sul-
phate is reduced to sulphide, which by double
decomposition converts the traces of iron salt
present into the sulphide. The sulphide was
detected both in the insoluble residue (as FeS) as
well as in the aqueous extract,

In the Chemistry of Bubacar, the following salts
are mentioned :—

La classe des sels renferme onze esplees : le
sel commun, que Fon mange, le sel pur, le sel
amer, employe par les orfevres, le sel rouge "le
sel de naphte® le sel gemme proprement dit, le sel
indien ', le sel alcalin, , le sel d'urine, le sel de
— ) Bl i molok il

(2) Sel gemme bituminenx.

(3} Salpdere ¥
(41 Carbonate de soude. .
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vendres ', le sel de chaux ®.  (La Chimie au moyen

ﬂ,gl:, Tk P 308).

It will be seen, however, that the last 3 or 4
products are in Hindu Chemistry very properly
placed under the kshiras or the alkalies (p. 45).

NoTE ox THE KiLLiNG oF METALS

From the time of the Charaka and the Susruta
we find metallic preparations in the shape of
oxides, sulphides and sometimes chlorides recom-
mended for internal administration. The various
formulas, which will be found scatttered throughout
above, give us methods for killing the metals.*
But a kilfed metal is not necessarily a compound ;
it sometimes means a metal deprived of its well
characterised physical properties, eg. colour, lustre
&c. Thus the Ayurvedic &ifled gold and silver
often répresent the respective metals in a fine state
of division. Take for instance the following
recipe from “ Rasaratnikara” by Nityanitha —
* Rub gold leaf with 4 times its weight of &illed
{1} Carbonate de potmsse,

(2} Potasse canstique impore
(3) See pp 3031, 48 7273
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mercury (f. e. sulphide of mercury) and sublime the
mixture in a closed crucible. On repeating  the
process 8 times, the gold is killed.” (Cf. also the -
processes described' in pp. 105-106). In the prepa-
ration of makaradhvaja " (p. 132, note) the gold,
which is left behind, would be regarded in the
same light. As the Hindu latro-chemists were
very particular about the 4illing of the metals
being ensured, they had often to hit upon proper
tests for securing this purpose. Thus * Rasaratni.
kara " says:—“In order to examine whether the
mercury has been completely reduced to ashes; it
has to be heated over a gentle fire for 3 hours.
If the weight remains constant, know then that
it has been completely killed” In other
words it means that if there be any. [free
mercury present, it would volatilise off and thus
there would be a loss in weight. In page 118
will also be found some tests for #iffed. iron.
The language of a portion of couplets 25-28 is
somewhat obscure and the meaning seems to be
the very reverse of what the context would suggest ;
“killed trom ix that whick, on being mived with
freacle..... honey and heated, does not revert to
the matural state.” By “natural state” the author
probably conveysthestate in whichit originglly was,
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i.g of an oxide, as immediately below he figuratively
speaks of the resurrection of the dead (p. 1320).
Indeed, the ideas of the alchemists of the East
and the West ran so closely on parallel lines that
the best commentary we can offer to the above
is the following extract from Hoefer's work, des-
cribing the notions current among the old Egyp-

-

linas,
“ Expérience. On  brile, on calcine du plomb

on tout autre métal (excepté l'or et I'argent) au
contact de l'air, Le métal perd aussitdt ses
propriétés caract€ristiques, et se transforme en
une substance pulvérulente, en une espéce de
cendre ou de chaux. En reprenant ces cendres,
qui sont, comme on disait_le résultat de la mort du
mital, et en les chauffant dans un creuset aveec
des grains de froment, on voit bientdt le métal
renaftre de ses cendres, et reprendre sa forme
el ses propriétds premidres.

¥ Conclusion :—Le métal, que le feu détruit,
est revivifid' par les grains de froment ot par
Faction de la chaleur. (T, |, p. 228).

“N'est-ce pas 12 opérer le miracle de la résurrec-
tion " T. 1. p. 228

(1) Les mots sevinfier, sivivification somt encore aujourd'-
hui employés comme synunymes, de niduction de déssxmdation,
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Other “experiences” as well as technical terms
have also their exact analogues in the language of
the Western alchemists. Thus side by side with
the “tests for killed mercury” (p. 74) and the “pro.
cess for the fixation of mercury” (p. 131) we may
quote :

"Viennent ensuite  toutes sortes de  recettes
pour la “combustion” de l'argent, de I'or, du cuivre
de I'étain, etc,, faisant parfois double emploi avee le
le livre 11 Rappelons jci que le mot combustion sig-
nifiait la calcination des métaux en présence de di-
verses matitres spécialement e soufre, le mercure,
les  sulfures métalliques, etc. Les produits en
€taient dés lors fort multiples.— La Chimie au
moyen dge", 1. p. 300

“La calcination du mercure tajt appelée i cette
€poque coagulation ou fixation du métal”  Jéid, P
154-

The passage in Rasirmava describing the effi-
cacy of the apparatus especially the line “without
the use of herbs and drugs mercury can be killed
with the aid of an Apparatus alone” (p. 67.) is highly
significant. It refers no daubt to the formation of
the red oxide of mercury, the precipitate per se.
CL. “Nl s'agit de la fabrication de Foxyde de
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mercure prépar€ per se, c'est-i-dire sans addition
d'aucun corps Etranger.”  Jhid, p. 154

On THE Hinbu METHOD 0F MANUFACTURING
CALOMEL ; THE HixDU AND JAPANESE
METHODS COMPARED—THE EXPLA-
NATION OF THE REACTIONS INVOLVED

According to the Hindu alchemists, there are
tour kinds of the ash (dkasma) of mercury, namely
black (kajjali, p. 61), red (vemilion), white and
yellow. ' The white variety is often spoken of as
rasakapiira or camphor of mercury; it is often
found to be almost pure calomel and sometimes a
mixture in indefinite proportions of calomel and
corrosive sublimate.

The chlorides of mercury are found to be medi-
cinally used from the 12th century downwards and
various recipes are given for their pmparatio'n'-

The earliest account seems to occur in Rasirmava

{ch. XI. 24), where we find 2 mixture among other
drugs of green vitriol, alum and salt, described as

(1) wwww, vevw or wWiegt ; Yaww and dauw
Vide—sBemuagy:  what the veilow ash refers to is not casy

to make oint, .

= i %
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capable of “killing mercury in an instant” (see p-
73 A more detailed description is found jn
“Rasendrachintaimani’ a work which may safely be
placed in the 13th-14th century, Says the author
Dhundhukanitha : “1 am now going to explain the
process of preparing rasakarpiira, which is a reme.
dy for all diseases: take a st rong ‘earthen pot and
fill one-fourth of it with common salt and place over
it a mixture of brick-dust, alum and rock-salt. Rub
mercury with the juice of Indian aloe and an ciual
weight of the above mixture into a paste ; deposit
it in the earthen potand cover it with the same in.
gredients. The pot is to be firmly closed with a
well-fitting lid. Now apply heat for three days
together,” !
(1) waagd sguiam

=i gguizmaed iyl qdwanii

onewiifum gufc gaw Aoptus

famdn frwin sizedY amuy awiy

W H T E T E: wawgfogs;

w1 gl en wgqaivig wedy ga; |

wlzmfciaas zuifen: wedr waw o

AT AEITC g4 Oy YA g

M1 grfaar feafod foadivfuar ,
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Another work of the latro-chemical period,
o Rasendrasirasamgraha " describes the following
process far obtaining the svetablhasma or white
ash. “Rub mercury repeatedly with pimsu salt
(f. e. audbhida salt : see p. 243) and the juice of £Zu-
phorbia neriifolia ; place the mixture inside an iron
bottle, the mouth of which is closed with a piece of
chalk. The bottle is embedded in a mass of sall
(cf. the salt-bath, p. 123) ang then fire is urged for
an entire day. The white deposit in the neck of
the bottle is to be collected.”

The Bhivaprakisa written about 1500 A. D.
prescribes calomel in the treatment of Phiranga-
roga (lit. the discase of the Portuguese 1. e. syphi-
lis) and gives the following recipe : “Take of puri-
fied mercury, gairika (red-ochre), brick-dust, chalk,
alum, rock-salt, carth from ant-hill, kshdri Javana
{impure sulphate of soda) and bhdndaranjika or
red earth used in colouring pots in equal parts, ruby
together and strain through cloth.  Place the mix-

—_—

1) fad stusz wmgans s e
wi wgad mAgyiad @ Ay Oy
wnwRawe aw 2 ol v afy gE
wd simERRemves walofe ¥4,
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troe inan earthen pot, cover it with another pot,
face to face, lute the two together with layers of
clay and cloth. The pots so luted are then placed
on fire, and heated for four days, after which they
are opened, and the white camphor-like deposit in

the upper part is colleeted for use, " *

(1) TeRAeH ghrma s d few g
sfew! afzel avemizei famnm = 4
S wTwIy wreTe i
s=iainifa ausd srer wfy fiwgn o
Fwu A wd arvgaid famin |
avgied an e qfcladg o
awl v & enelEgTl wiciwag
sy gfeaae griandvay |
gdlw grigdtgy. e gzig
wafasle gzt of wat g fowedn ¢
sfy faont zmmanfoawgeay
Il ageN CHgamiTviang 0
wienzd g ma e ey

wdcaglns evtargevies ;
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The Japanese method has been described by
Professor Divers at length' and a summary of it is
given below in the eminent ¢hemist's own words :—

“The Japanese prepare calomel pure, above all
things from corrosive sublimate. They heat balls
of porous earth and salt soaked in bittern along
with mercury, in iron pots lined with earth. The
heat forms hydrochloric acid from the magnesium
chloride in the bittern, and the mercury sublimes
into the close-fitting but unattached clay covers
of the pots. Air enters by diffusion and oxygen
and hydrochloric acid gas act together in the
hollow cover'on the wvapolir given off from the
sublimate of mecury there formed.”

It will be seen that the process somewhat appro-
aches that of “ Rasendrasirasamgraha” in which the
pamsu salt, which contains magnesium sulphate
(see p. 252) sets free  hydrochloric  acid. The
recipe of “Rasendrachintimani” and Bhavaprakisa
would seem tq have their analogue in the Chinese
method, for a short account of which we are also
indebted to Professor Divers' Memoir :—

 The translation from * Bhivaprakdm " as yiven above s by
Dutt.

'i
|

-i

1) " Journ. Sec., Chem. Ind.” Vol XIIL (1894) pp. 108-11. i
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“The Chinese process, i correctly described,
differs from that used in Japan in several material
points, one of which is that the mercury is inti-
mately ground up with the other materials, and ane
fails to see what reaction can take place between
it and the two others, namely salt and alum.
Heated, the mixture must give off mercury and
hydrochloric acid,and then these, as in the Japanese
process, will with air give the calomel, but this is
independent of the previous intimate mixture of
the mercury with the salt and the alum. Another
point is that in place of the magnesium chloride
of sea-water as the source of hydrochloric acid, the
Chinese are said to use alum or copperas, which,
with the salt, will react to give hydrochloric acid.
A third point is that the cover is said to bhe
closely luted to the iron pot, which must nearly
exclude the air, without which it is imposshle to
explain the formation of calomel, Perhaps this
is the reason why the Chinese phocess is said to
take four or five hours' firing, since this may
give time enough for the needed oxygen to diffuse
through the cup and luting, it will alse account
for 'the fact, if it is one, that the yield of calomel
is markedly less in weight than the mercury

“sﬂd,' ¥
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The Chinese and Hindn methods ! are  essen-
tially the same as in both alum plays an important
part in that it yields sulphuric acid. Professor
Divers in his explanation of the Japanese method
supports the view that the hydrochloric acid at first
liberated undergoes aerial oxidation, thus: 2HCl+
O=H,04Cl ; and it is the chlorine thus set free,
which attacks the mercury, forming calomel—a
view which has been accepted by no less an authority
than Mendeléefi.® The author has all along en-
tertained doubts as to the correctness of Divers'
hypothesis and he has, in his lectures, pointed out to
his students that some “catalytic agent” as in Dea-
con's process must account for the reaction involved.
This now turns out to be so. It is the ferric

(1} To which may be added that of the Latin Geber —

* Argentum vivim sic sublimn  Sumie de eo libram  unam,
witrioli rubificati libras duasaluminis rochae caleinati libram unam,
et salis communis libram: semnis, of salis petrae quartam partem,
ef incorporatum sublima, et collige album, densum, clarum et
potiderosum, quod cirea rasis sponditin fnventum  fuerit, & serva,
ut tibi de aliis seripsimis. Sed si in prima sublimatione inven.
tum fuerit, turbidum vel immundum, quod tibi accidere poterit
propter tuam neglegentiom,  illud cum  elsdem fecibus noveris
dteram sublimare, of serva—" Ges. d. Chem.” [V, p. 18

3} * Principles of Chemistry,”” Vol. 1L p. 54 (Eng. trans. ed.
1897).

-

I e ——— T W M-
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exide, a constituent of the burnt earth mislsuchi "t
which really acts a6 the chlorinating agent, if
We may so call it, in that it combines with the
hydrochloric acid forming ferric chloride, and the
latter in turn dissociates into Serrous chioride and
Sree chlorine,

The alumina of the clay also plays a similar
part. A geries of experiments were undertaken
to establish thi Point, the results of which are
stated below :—

I. * Mercury, intimately rubbed with moist
magnesium chloride, was gently  heated in 4
combustion tube in 2 current of carbonic acid
gas: globules of Mercury and hydrochloric acig’
condensed in the cooler parts of the tube, byt
no calomel was formed.

IL.  Mercury, intimately mixed with magnesium
chloride and 2 smal) quantity of jewellaps rougze

{1) The composition of the earth, a4 found in use a¢ the
works, but rendered anhydrous, is as follows -—

Quartz .. s 8%
Combined Silica e B4R
Aluming .., .. e 2y
Ferric oxide .. e IOFE
”“m P |

997

17
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(ferric oxide), was treated exactly as above—a
crystalline sublimate of calomel was at once ob-
tained, with only a faint trace of corrosive subli.
mate. There was very little free mercury left.

11I. The experiment under ii was repeated,
only alumina being substituted for ferric oxide—
almost chemically pure calomel was obtained, the
yield being rather less.

IV. Mercury, was vapourised in a current of
air mixed with hydrochloric acid gas—calomel was
formed, but the yield was proportionately very
much less than in i; by far the largest amount
of mercury volatilised as such and condensed
in the cooler parts of the tube as globules. .

The formation of calomel as in exp. 1V. is, in
itself, an interesting reaction and itis rather surpri-
sing that Roscoe and Schorlemmer's latest edition
of the standard work on Chemistry fails to take

(1) The author avails himself of this opportuntiy to express
his indebtedness to Mr, Chandrabhishana Bhidurl, n.a., Demons-
trator, Chemical Dept, Presidency College, with whom he has,
aof late, had frequent discussions on the chemistry of the Japancse
Process, It was Mr. Bhidud who hit on the true explanation
as given above. The experiments i, i, il and iv were all performed
by him, As Mr. Bhidurf bas expressed a desire to wark out
the subject inallits bearings, we can confideritly look forward
to some very interesting results,
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note of it. Our contention, however, is that the
traces of air that would diffuse through the porous
lid would give rise to a quantity of calomel
which may almost be regarded as negligible, For
the true explanation, as we have already pointed
out, we should look to the presence of Serric oxide.
Our view receives additional support from the
fact that the residue in exp. ti. was found to con.
tain ferrous chloride,

~ The Chinese method as also that of the Latin
Geber recommends the addition of saltpetre as
thereby more of corrosive sublimate would be
formed than calomel, and this purpose is equally
served in the process of Bhivaprakisa which uses,
over and above brick-dust, gairika (red ferrugi-
nous earth, see P- 139, thus further inr.n:asing the
chlorinating capacity. Professor Divers is of opinion
thatthe sulphuric acid set free by alum acts upon
sodium chloride giving rise to hydrochloric acid
(loc. cit). and does nothing more ; our view is that
the sulphuric acid simultaneously acts in a two-fold
capacity; first, it liberates hydrochloric acid; second-
Iy, it acts upon mercury forming mercurous or
mercuric sulphate as the case may be and then
double decomposition takes place between the
two, thus:
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Hg, SO, +2HCI=Hg, Cl.+H, S0,

The sulphuric acid in turn acts upon a fresh
quantity of sodium chloride and mercury and so on.
By far the larger portion of the chlorides of mercury
would seem, however, to be formed through the
agency of the ferric oxide,

- The processes of " Rasendrachintimani” and
" Bhavaprakisa "' were also put to an experimental
test, the globules of mercury were broken up by
being rubbed continuously with a mixture of brick-
dust, alum and common salt, and th: mass was
transferred to-a stout bottle, which was wrapped
in- several folds of cloth, smeared with clay .
The bottle was embedded in sand a:d heated for
3 hours *—uide illustration. The stblimate that
was obtained was a mixture of calomel and
mercuric chloride; in one experiment brick-dust

et

(1) The experiments were conducted under the anthors
personal  supervision by Kavirij Prakritiprasansa  Katirataa,
who is well skilled in the Hindn methods of killing metals. i

{3}’ The heating for 3 or 4 days together as recommentdsd

in the Hindu method need not be taken seriously, indeed it mast

: beregarded as an exfravagansg of the old alchemists, Professor

_ Divers in applying his theory of arial axidation to the Chines

procees has been led to suppose that it “fakes 4 or 5 houts'

firing, since this may give time enough for the needed oxygen
to diffuse through the cup and luting."

L
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was omitted and the product was pure calomel *.
There was necessarily some loss of mercury by
volatilisation in these cases and the yield was
short of the theoretical quantity. It will be seen
that common salt, with alum or green vitriol, is

competent to convert mercury into calomel;

quitn
the

but the addition of brick-dust increases
chlorinating capacity, giving rise to a certain pro-
portion of corrosive sublimate, which can probably
‘be avoided by gentle heating as in the Japanese
method.

APPENDIX |

Analysis of some Preparations used In the Hindu Medicine
JATHIOPS MINERAL i

(Kajjali or rasaparpati p. 61)

As might be expected from its mode of pre-
jon, the substance always contains a large

.excess of free sulphur.
{1) Dutt writes—"The white form called  rassharpira i

.n-pupmﬁ,mtmdluglu‘lhewdmﬁdium
works, but by subliming the black sulphide of mercury with
“sommon o rock salt. In this form it is largely manufactured

‘and sold in all the bazars."”
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et g

0’645 gram subst; digested with carbon bisul-
phide, yielded o0'2845g. sulphur: whence free
sulphur amounts to nearly 44 per cenk.

SuLPHIDE OF COPPER
(Parpati timram p. 58)

0'704 g subst., heated in a current of hydrogen
with powdered sulphur (Rose’s method), till the
weight was constant, gave o0'6g7 g. It is thus
evident that this preparation is nearly pure cuprous
sulphide (Cu,S).

CALOMEL
(Rasakarpiira, p. 250)

Five samples, procured from the market and
prepared according to the indigenous method,
when exhausted with water gave in the filtrate
only faint brown coloration with sulphuretted
hydrogen. Itis thus evident that these were all
free from corrosive sublimate.

Dutt, we are afraid, derived much of his information on
_chemical subjects from hearsay. By “subliming the biack
sulphide of mercury with common salt we got, as we expected,
‘merely cinmabar. The sodium chloride was simply left behind.
It is to be regretted that the new edition of Dutt's valuable worlk,
which claims to be " revised,” reproduces all the glaring errors
of the firse,
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RUST OF IRON

(Mandira, p. 111)

Hindu physicians generally procure the scales
from the black-smith's forge, which peel off the
red-hot bars of iron, when they are struck on the
anvil with an iron hammer. These are subjected
to further roasting, sometimes as many as 500
times and powdered very fine.

Sample [

The powder was reddish brown in colour; and
slightly magnetic ; 06638 g was boiled a few hours
with hydrochloric acid in a current of carbonic
acid gas. On adding a drop of potassium
ferricyanide solution to a drop of the iron solution,
a faint blue colour was noticed. - Weight of insolu-
ble residue, which was simply siliceous matter,
was equal to 0'107g ; the oxide of iron was therefore
equal to 0'6638g—o107g.=0'5568g. The solution,
distinctly yellow in colour, was treated with
ammonia and the precipitate, ignited in the usual
way, weighed o'560g. The sample was thus
practically ferric oxide (Fe, O,).

Sample II.
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It was magnetic and of dark jron colour;
0°250g, digested as above with hydrochloric acid,
gave as residue (sand &c.) o131g, Wt of the
real oxide=128g. The solution was treated with
ammonia and the precipitate, ignited as usual,
weighed o'130g. The latter was once maore
dissolved in HCI and tested with K, Fe Cy,; bit
no indication of a_ferrous salt was obtained. It is
thus evident that both the samples contained only
a trace of ferrous oxide,

As a check upon the above analyses, black
scales were procured from 2 smith's and examined.
These were carefully sifted by means of an electro-
magnet and freed from dust and other foreign
impurities. 0622 g scales was heated in a plati-
num crucible over a blow-pipe flame and cooled
at intervals, till the weight was constant at o'640g.

Now Fe O. Fe, O, thus becomes Fe O3/2. Fe,

Di ar 2323' L L1} 24“3

Now o‘ﬁzz.xﬁ g=0'643g

The difference between  the theoretical amount
and that actually found js thus only 6 milligrams.
This is no doubt dye to the scales enclosing
minute traces of metailic iron,

—
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In the Hindu method of killing and purifying
metals, the juices expressed from various plants
are frequently used (cf. pp. 61, 132). The ashes
of plants rich in potash are also utilised as a
source of alkali. (Cf. pp. 35-36). We give below
ane or two typical analyses.

(i) Ackyranthes aspera (wqmm)

*The ashes are used by the Hindus in pre-
paring alkaline preparations. The diuretic. pro-
perties of the plant are well known to the natives
of India, and European physicians agree as to its
value in dropsical affections.

* &+ * -
Chemical composition—~The whole plant
collected in August was used. A proximate
analysis failed to indicate the presence of any
principle of special interest. No alkaloidal body
was detected, and the alcoholic extract contained
no principle reacting with ferric salts.

"For the ash determination, the roots, stems
and leaves were separately examined with the
following results :—
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Leaves, ] STEMS, Roors.
7, S 30257 26930 | 18504
si‘o. as Sand......., 30°7102 12716 21°4219
=10 1"j200 | 26534 30523

e et snd v . 138803 | 13na33 120335
Ml i 34778 3’5149 5’4410
B 17-8454 32 0008 285830
E:ﬁ ........................ :Eﬂﬁn

7931 30352 Soagy
H?n!au‘lue.,..“_,,u_ Traces, not | Not estima- | Not estima-
Kl estimated, | ted ted.

Mate LLTETT TP 5"?“& OFRIIL | asiedpednad
NaCl......... Tt I"1770 15261 g5t
ALy ciesmsinnnnins 2'0651 | Not estima- | Not dstima-

ted. ted.
e s e 8-8687 136204 11°0057
Ca.r!mn : 3397 | 5525 | Mot estima-
ted
1002526 || g5 2232 051085

“The leaves, stems, and roots dried at 100°C.,
afforded respectively the following percentages of
ash —Leaves, 24'334; stems, 8672; roots, 8:863.
The large amount of sand present in the ash is
due to the fact of the plants having been collected
during the rains, and when received they were

coated with finely divided siliceous matter.

“The total potash calculated as K*O was equi-
valent in the leaves to 21-4986 per cent., in the
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stems to 38-0122 per cent., and in the roots to
28'5830 per cent. It is possible that the plant
might be of value as a cheap green manure on
account of potash content. (Warden, Chem. News,
Vol. ii,, 18g1)."

(ii) Juice of Trianthema monogyna (Fmgmiwm) |

Although Punarnava is Beerhaavia diffusa,
the plant universally used by our Kavirajes as
Fmgwdnr, is different. A sample was submitted
to the authorities of the Royal Botanical Gardens,
Sibpur, for examination, and it was indentified
as Trianthema monogyna (nat. ord. Ficoidz).
On chemical analysis of the juice of the succulent
stems, we found it to consist of a large propor-
tion of potassium and sodium chlorides ; a nitrate
was [also detected. The cooling and diuretic
properties_of the plant are thus easily explained.
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Dola yantram. (See p. 121) Svedani yantram. (See p- 122)
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Patatni yantram. (See p. 122). Adhaspitana yantram. (See p. r122).
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Vidyidhara yantram. (See P 124),

Tiryakpatana yantram. (See. p. 124).
R .r .












Alum and Sujllhfﬂf' of ('rjllpt'r Waorks Khetr.
From Ball's Economic Geaol: gy af Indin,  (See p. 148).
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Soap, recipe fora
Soda, carbonate of
Salvents, the
Soraka, Sord.,

29, 44, 128, 182,243
7,04

a4 119

4

1go

H: 72, 73

168

38

171

60

85

31, 44, 35, 72, 106, 152
107

a1

168

1z

XAVl

138

fiz

52

198

130

i

184

16

137
s Py 16ig
53- 55 70, 81,03, o4
55, 119

wr e



310 INDEX OF SURBJECTS

55, 57,81

Stibnium
Sulphur 3, 72, 59, 00
Sulva (sutra) al
Surfishtraja ... 146
Suryaklinta (sun-stonc) e
Svarnasindura 931.
Svetabhasma g i 252
T
Talaka ( orpiment )., gz
essence of, . 3
ThAmrayoga .., 2
Tanjur Ii
Tanmatra (particles 3018
Tantras, Brahminic and Buddhistic Ixx
Tantric rites ... 115
cult i
arigin of the, 1
warks 11
Tastes, the ... i 14
a discourse on the e a5
Tatanagam ... i i 150
Terms, technical .. P 118, 120
Tikshnam ... 108, 119
AL coidBs 55 720 111, 152
uscof .., i oo 45
Topaz &
Tripitaka - il
Trona (matron) ... ... 5 g, 192
Tutha T 154, 171



ia
1 a p
p s
INDEX OF SUBJECTS 211
Tutia o ISB15D
hura {grﬂn] o 159
spirit of, ... i 3y +os 100, 162, 170
Totie,spirit of, . i) cai o e 160, 170
Tuvari (alum) 2 g1, 146
Tyrean purple 152
3 u
Uparasas, the b 64, 7o, 80
: Urine, the ., .. e B 128
eight varieties of, i 30
of buffalo... P 92
Urthiipana ... = 120
v
Vaikrlinta H1, 83, 94, 136
liguefaction of ... 103
Vajram (diamond) ... ses ke 100, 130
Vangam (tin) = e 1
Varfitaka (cowrie or maring uhr'JI} 07
Vartaloha 10§, 11y
Vit xxxviii
Vermilion ... v e i 74
Vida ... 04, 72, 73, 186
. Vimala s 64y, 70, B1, 84, 85, 138
| Vitriol s 74+ B0
blue 86, 138, ;4.;. 148, 171, 172, 174
A S e 174

essence of... s e
El‘m wai e wwa paw

4 Watee . o ” w s

73 74s 146, 171

. 4 T



Rakthi. on “
- ""'J Pitana ...
" Svedani

-~ Villuka fsand-bath)
1 Vidyadhara
" Vavakshim o
§ extraction of .,
;Ill.z?ﬂkﬁ_ﬂ-" ---“. "'u.
I‘_'_' \ [ -
-I._.}; | S BN A i
g LU 1
o 41 101 7
.-r?:.t_. = o
AL e

LIE INDEX OF SUBJECTS

'-":'qf_lm (apparatus)

‘AdhaspAtana -,

A Dheki ..
S Dola
Hamsapika

Y

Paa










Sanskrit Texts
Extracts from Vrinda

Abbreviations used: M. Ma. = Madras Mannsoript,
K. Ms, = Kismir Manuscript.
R.K 8= IL’!‘.i-‘!.I‘.‘.l'-H:L'iHI]I[h.!hch:j:'l'l-.
Rr. by Nig.= Rasaratndkara by
N dgdrjuna.

a=fafaafasdtarggarfa swarfa —
IHHW FATIRT TH AAIAIS: |
quﬁ 19 HU4A drmargaq o VI 18
fraaraiafagaaggemaTsq |
AGTeETts WA W1 ATH WgEw |
gET@ATI Hq@ afe: FTAT TETSEAT |
arar=iAn fafgar as arzfaged o

LX, 143-140,

wHGT ATEATATAT WA wafa wTfazs |
# # uTHARIw AT aafeq aa: |



HINDU CHEMISTRY

m“iﬁranﬁqgmﬁa'rm
®|ragq  #

FHFATIRE UATq & |
A=A aas afaas qaaa: |
waTgE frgrammna s Swar |

sfw admaas ara ufisifaag |
s % & @  ®WEATCEH|

TEAAFATETA T HAT GHTTAHA |
gZarEfaaT UWT WyATHIS Hiwee
IR AMUZTE (HTEAH
QUZIATH, TEEATTEATTC |
FUTE THFHS A28 UTEH ¥ |
fagrauentan fammawyafaar i’
WrTHATR, WA e |

(1) The edition of s= published by the Anandd-
srama Press, Poonn, does not contain the last three
#lokas, which, however, ocour in the K. Ms. of the
#Mmme,



Extracts from Rasarnava
TaTUATZE AL BIET |

THHTY FATE—
THTaTEATET A g8+ wrfws fagq |
WAL FEAATOT AHATATTAEHH |
HIEHT awaTas TRG "faaEg |
gty w gmrfn geatgaarta 9
HedtgmEey gETaATHUzES I
nfaararfa 9 qar Tzarfa wda=g a
duATT ATEATAT HATHTATGSTGT |

Fxrmaamerfaargafaarf =

(1) CFf eifew swwmy fiad scfuumg

Rr. by Nig. Ch. IV.
(2) M. Ms. reuds nedlasgEnl ooy fudioeg
i@ M. Ms, has wejmas |



i HINDU CHEMISTRY

'I#Wﬂﬂﬁi’ffﬂ'-‘ﬁ'-‘iﬂnn._ I
ZFagEW wrww yfiarateca 9

#a faamsa wrw w6 g3 wfaag |
# Wegwa wA srATaEtafa AR |
ARHATSAFST TTEATEAATAA |
tafmgi fasfarast wawdgaTa |
HquTat AwTATAAET A wdway |
Atd wTegATETY wgraT afgstuas
m‘a'“ﬂf AATETHETS THAAET |
wifamrat faardtg wretaat zgt 3% |
afa ﬁﬁuimiﬁ a%w 93 fa |l

(L K. Ms. reads wiww gftarkein w . The
reading adopted in the text is that of the M. Ms.,
which quite agrees with R. R. 8. (ses p. 73, Poonn
ed.)

(2} M. Ms. reads Tuizii =R

(3] Rr, by Ndg, reads w& q vasifafa; |



HINDU CHEMISTRY 7

WTHw FOTATE 92 FATAAT F2T |
TR HOATER SATAATIWAT 7 |
vawy fafzs garanata fansda o
% a9 wiad gal 7 9 a=wfa garag
wg afgTagrat 99 q Wegy: |
gumas 2fa srcay aawtfews’ o
miaw wretfa fafgsmasmaey |
0y &
sqegmetai 9 Ffamt TwAT ZFTH 0
(1y M. Ms. hes s1xda
(2) wamfzws in R.S.S. (p. 74, Poona ed.)
Couplets wiwgwes . . , . #wfn gafen have been
borrowed by R. R. 8. in the Boock on apparstus,
i3: Rr. by Nig. reads—
1nt§1::31 fasmira « arg«q
g wewal ghn gugi el T
Famwrmia siwe wiadss qEqE 0
g Gulam g @1d oW gl gai 0
Huidd 77 wn srerd aiwal v
i gl » agada Eziq



HINDU CHEMISTRY

Wﬁmﬁrﬁﬁﬁwmwmu
wHiww! ﬁﬂﬁwﬁnqmﬁgqﬁh. I
g9 Gufaar 7 &4 zanege: g )
HquTEY AF: Fartaafoes fafady: o
yEmuThe WET W az@ee weEq |
S W T e vwd )
AR U7 FA TefaET WA |4
stufutfeaard wzEamw aaq |
AWIEEIE S w fawn fawwar o 924,
Gui fasarare AT AT mq |
WUt WU Ag ws e ulq o
Wqﬁﬁﬁq fagwa: |
THuTE: ® fawmAs amawasfas: |

(1) K. Ms, resds wiww |

(2) K. Ms has fawmige gfafuin

3 M. Ma, reads gemaifon wuY

(%) M., Ms. hes a=lyw ¢ s aaless wercey |
(5) M. M= reads vaurge fagm: |



HINDU CHEMISTRY 9

HAT AT T TIAT 9 gFANT T wiAwT 0
qTAT TZT HIAST T AIAT WAHT HA7T
TqTAgaiaaT afast FERTCEA |
FwATASA aTfo nSHwE L=l |

TTET 2N AT TMT 2T FEwafwAT |
wSTEAT W gn I gewmwai wAr |
Frawe 9 garTio awmise 9871 9% |
tuazf@maAlaa waa a=ai waq
AETHA INATEHATAS HIBHA

T 2T quT T gl amiwmafawt o
fatagios; f@E g=aarfa 7 fa=a
ZTFTe asWEn Wt s e o
facagon: FaE I=aaT wRIAAT |
quzgawr srgafam Sgifasn
AHTTATTEAT THHAT WHIAAT 0

(1) M. Ms, has weswn |
(2, M. Ms. ronds siesifas)

(@i M. Ma has ELCIUIE T E



HIRD CHEMISTRY

WHTAT FGHUT o umTATRTST WAy |
WHHET Fafa woaTEEgAr o
gafaarsn a1 9 afed: guawd o
WAHAT § FAAT TAA FE AT |
feamasaTgm mfegwamant o
TASY AHT W EWAATAF AAT |
aatfmegifaar @& waitar sreatfaar o
AT WA 8T ST aaafaar |

WEFTHATCGSIARTA geafufa ¢ 20-40

WAAATA AT GlAT AT FaAT TuT 1
UF Atwfaur A sapamt gTwfx |
ﬂfﬂTﬂ"ﬁTﬂTwHﬁTnfﬂﬁw b
i o yee 2f wrad wfaaa

11}
i3
(3)

M. Ms. rea’'s a1 mif:in-l yuah |
M. My, has «§ .
M. Mx, reads semtw

K. Mx has w#, which seams to be incorrect.

e



HINDU CHEMISTRY It
waET {H‘!ﬁ' ReIF ATFAT WAY |
T ATATIGST TTAT AT UTTIAAT
7 fampfayr @ 9 qeem"
qET A7 TEAZHE A 0= |
|HuTA Tauad fEvg
aer faqw wazfm wteq o
greaTgAiaw smATaTad gHe |
yinawfAaTATE ®EE auafafa ¢ 49-57.
sfa AaTHATGTARIHATE THTUE -
wfearai amaaTiman T 9q9: 9z |

faamTeEwEIO AgAT AT |
famTarA sz A oA TgHETTRT |
HaTE WfegTRAT FEwE ARIfaarn o
V. 35-36.
arfas fans o= 9o THHRGAT |
(1) M. Ms reads wes |
(2) K. Mx, has fua



12 HINDU CHEMISTRY

W] TEAT WIALFAAATZHA' |

wETHEREL # @ o | VIL23

HgnasAwnal MHIT gaq 9 |
HeAlHeaTT Hifad wifas 9% 1

Furat gufa wid o« gwfoi |3 (1210

faws fogdATa= FTaEE Rz |
IAKRAAIYR AT(AA WEA I 0
#Aifesmadgs aifod gaagwar |

o wmTaag vl a g @ 2021
T WALEY: FUFOAT ALA |
FAWET aEndt faigzeTams: |

(I} K.Ms, resds iargaswesq, which is incorrect,
(2 fams fagatia wighe dazed
sgemEniym Wifss s
silewreicayn wiand gegeneg
& wfewnis safa we suu;
Rr. by Nag. IL. 35, 36,

=1



HINDU CHEMISTRY 13

agagad ast aumaA atfam o 2027,
afesrpeurawizar wawfeyr g VIL3L

frws fas Taw @9,

« #» # wrfam

wmAW HET g

waify gei® fagZa srgag 8 VIL 34
S AT A TO AT AATIHEEA: |
HFEQUTAl SrATEaa = o

e gfzmaws gyak 9 qoa 1
VIL. 37-88.

(1) M. Ms hos 85w
(2) M. Ms, reads au%
(37 This soka is exactly the same as it is in
Rr. by Nég. L. 3.
(#) St LU UL LT UL LT
wguad winesin aniwa
% pizwwen gafs are gxe:
Rr. by Ndg. IT. 31-32.



HINDU CHEMISTRY

gy 3 & % *
NS ar fewig fauraay |

A I wFwl ey aa \
TIATH G frans forarasi | |
AAEAA | MIEER I i o ;
SR A aAfy sy o VIL 4144, |
wifawa o4 T RIOEF aradwa: |

sfa@r sragms ATy o

VIL 7273,
R R S Y AFTA: qTH |
ASRACLE T S——
wTe ufyd g AAYF Azwgw ¢ VILS9-90.
W Fawwy AIRHETS A=T |
fafad sad $w 9qd dyqmas ,
ARTAT A0 gy "qIfgaaan: =q

* #* 2% @ Y

(1) M. M« roads SreRImaEyng |
RN Ms. has to®, which is doubtful, -




HINDU CHEMISTRY 13

Arfa ANIRATATT 77 AAHHO |
fagmeaTI® az afawswdt o
VII. 135-142,
sfd SAtorEate@mEar: wwd -
dfeardi asrisiaaEaTER na e fana)
AITH §AH: gZ+, |

THHTa varT -
WIHE HAS AT FEA g |
dTass Sraw w wrEAEEE: o
firgagma: fast fagdisd sarom: |
IX. 23,
ix L= & & -

(1) M. Ms. hes sf=is) and sigftdioanag |
(2. Cf Rasakalpa IL 51-66. Here g,
efsiwt and vasgd: scom to be correct.



16 HINDU CHEMISTRY

mww“ﬂ
wiigae fauded sl fag o
& % & W w
Ud Huw G017 TEHE AT |
AmuATaw 2atw fwaspafa=sfa
IX, D80,
xfa ArorEATGTEEEAE  wH A
faemaat a9 797; UZH:

WIHATH AT ATHT WA wiEAE |
HUEHT FROWE 7 TFIC AATEH 4
ZaeTEl TEYW! HIHTET AATI |
FAIR wFTwy faiwt dwge
afaat aSuet 7 AfasT Sewe: o

(1) K. Ms reads wd sswigw) fag:, which is
grammatically incorrect,



HINDU CHEMISTRY 17

AZH: AT TraAn T G Wiy
aw fafewt sar wadzgaad |
TFAmT afcas oEt wafa g )
X. 55-506.
STRIaAaC gz g wecEa. |
‘gsRawiiiT gawae warre 1 XL 24,
HagEY HEE GHE G A4y |

WG ZEWET AARCAAT F 0

YL ATHH qHATAIF A 0
QuATELANT gAY WA

fagw a4t zwr Fa3 seAfad o

XI, 53-36,

AFAET qieqd fagra qASTgH |

WEY 2T aw Hiwwd o gzfw g a

WIEd qqaE ¥ A ArearargEy |

(1) M, Ms, has sfgaw

(2) M. Ms, reads nriiw

(@) M. Ms. reads waag, which is preforable,
?



18

HINDU CHEMISTRY

aEATA 7 g faans gagA=q |

XTI 197-198.
At AQi AY O WA § THAq |
g0 144 37 FUMEFIATAT | XIL 30.
ragATES: gatagay gerfaa g KL 78
WEaA uNEY URATES THHA |
gZ= wrad v fagamwafama | XIV. 8.
AITIAgEY FLH WA AT |
armam ity fad grees A
o faamgua swamrfa g |
FE"&‘!TW sTaTTEY FTOA

(1) CFf wigaw wameg wigsd ggana: |
wdmifn % g A Pargasmse |
mias Sl feern sasmes
wuy gmd aw ghed 7 axfm f5 o
Rr, by Ndg. IV,
(2) M.Ms has o o e gus gwaw W,
mEgie o pA weagive e
wxiwm na: qred gramita fwwe o



HINDU CHEMISTRY 19

WY WY WA AragaArtT Fogq |
HHRTATTE WTa A0 THala s o
WATwUACHA anas fagedy |
weTfinfasst T &% Ay o
aaT sraa fr= Fararwagm |

XVIL 70-74.



Extracts from

Rasaratnasamuchchaya.

B.=Beanares Manuscript.

K. =K dsmir Manuscript.

Y YHAISHATE! |

Tt |

TATM=EHETA HE TRATTNGAT THT-
wrET fagarads svmaraTgyTfasgeT |
wwT wRanEwfasTRrmETE: T
== Tf% arfe sorwa=faes a9 oo a0 ) -
VIR GgEAY gy fAmee
FATH! WEARTEHT W qIETE |

(1) =, o variant in the Pooua ed.,, which

also agrees with B, and K.



HINDU CHEMISTRY 23

@Ay’ wwE SriEw! G
=S Mqwas FEfaFifga T 1
AT GrAR AT |
g FraTist aw A= sas vt
arafgnfaderar wfafsozmsn |
l,'ﬂTtlﬁ Hiyg AR AF AT
FAAATTEY FIRTEACEAT |

ey waTy” feamaagEat |
sazfaas! it wrgat afgarea |
wETEAT wAiwY qTgEay wimed | 2T
qAni fRTdsHuT AETETH ™ 95T |
T fagr fafarmrataa i o

(1) wwsiwn, apother reading in the Poona ed.,

which also agrees with B. and K.

(2) wwwuw;, a different reading in the Poona
ed., which also agrees with B. and K.

13) K, reads vmwtydtsd), which is probably

the correct reading.



E : HINDU CHEMISTRY

a9q41 fagane wtaaqaT |
WiuEA T amrtewon =7 |
gargafa AreEt amTfemont 9 |
ufs: aw gfadmmoryg gamd | 510,
wfa wewarSe g |
TMEFATATN AT 7479 doryg: @ 26
% f=fa ufs awirdas: oo |
q udmTE 517 AraE S AT o 29,
ufedt 232 &0 arcarsfeasa; |
§ THT AW A At |
a1 9% uTawig faut we vl 9 0
80-90,
€ MFmufafdegna saatwzara
AT W@ I (TR gEes |



HINDU CHEMISTRY : 23

wq featanang: |
HETTHEL |

SEARTAH AR AHA((FAA AT |

sl ewAfa wEEr gggEE . L
faara ArHE gxfamss @aq |
WATIZAwRET uaAF Avgi=Eaq | o

Fe Ty GtAy @aad wqfEas o 10
safaatsTas ags TEAtag o 12
wafewe (@ w7 aTadz 44 |
afaaw fagr=tar /18 99 aEa | 18
frafes w4 =@ &= 9=912y 7 |

#fae wwwga 7Y Ammaw 9tqa 14
waw aagicifa fafan sifsFeasy |
fagtd srrad a+ wied aifo = )
fawwafaa ﬁﬁ: wat g7 famuan 17-15
i mifadgs awad fy v
faatd weargmsTAnafafa Faqa o 2.



24 HINDU CHEMISTRY

W wTeAE 6w afwfEan |
gfzd eoaitw fgad @t dog: | 24

T TEHTA—
WETHATEGA®: UZHINT HGT T4 |
aefafaasay a7 Tare zoa |
WAl TAg Ay e graTsA=sT
TR WwIwY HACqTEET Y @ 0 5556,
WILNTY FWANHAsTAm:
HYTAE; SREETASTaRIAL |
Farfam ufssnrmrraT
TAIE: Gy AgHAE Y |
THIAAY ¥Ry geaw: WATYETH |
=W fAaTAa Twre: a=wE AT |
57-38,
o @ THTH THTATE AFTCEH |
- e afe@ anfa Wt aufe e |



HINDU CHEMISTRY 25

Fmrem afafz fagan

H@fzar: wwuzfa zar

WRY HAY FAATHI-

Artsaar Frgaarfoaw: o
FRATTAEEET Jmi; afegafa o
faaasegzanafamwzadga: (708
WEAR A@Te IEETA fAagTsag i
ArEAEOETTEIGnEA A |
amm= AR TaA A |
Ammes ZE AT FmTAEwEH | 7071
AAWEEATIA AwTFizaTiEay |
fafms gwaue wiftas varfamear o 72
799 UAd W aRimE A qwg | 0%

W ATfEsH—
SATTERAT fAqAT FTEAT T |
?rn?t ﬁn'mﬂ‘ﬂg g7y ¥ fafwa: o 77

:1} #1491, o variant in the Puuun ed., whh.h uL'P-u
agrees with. B, mnd K,
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atfas fafay sawifasmmantasg
A=l ATFa® sTaFeTE auafavy o 50
UTATEEA: WA s aTEs: | Sl
AmaFTEaAai fug gaie? feag |
uemTegsen fagd wifas gg 4 5+
SEaEARRG AT ghT T |

FemimeaTon aifad arfas g3 |
Hurai gufa qra aw gefnd 97 (¢
s0-00,
w7 fawe—

famafafae. dmt faraarg=s: |
adta: siefaaaawearar @ awd ¢ 96
am: Frwaga: fanry wamrfaa o 07
naTHAFErET fEad gafi g2 0 100,
SZENTIFAATATTT WEHAT |

faer wate? fan: dita 9 faoga 30

11} Vierses 89-90 as also 113-104 occur both in
Rasgrnava and Rr. by Ndg. ; the Poosnn ed, reads
qa¥ sy wwy: in the place of sowfa & dua: |



HINDU CHEMISTRY 27
azueRIfmmaTal fane: Swafan )
e gufa azga 6 W wEE |
101-102,
faww fagaias srstaTaezeT |
ATHRAATIR WTfad WA 0
drEwETTEgE wrfud gHgua |
9 9ETREETH qaw=EiA A 409G
10:3-104.
wy fasrarg:—
farmraigfE aT Wiwt AEETET WE: |
Furg=mETm @Al fefa: g o 109
W AmEaTE arEE e |
maGETR T frarara i fnaig
110-111.
W TEHH—
waEw =g WA fanes o 127

1) Both the B.and K. Mss, read shasafow:

The Pnoos ed. gives a varisut stuafew: o
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AN
THTAA AHACHTL ACH
faarus wfgana agzgaq @ 120
AFAFTANATITHZG A FAT=AH |
frea gfewaS faad sz gz 152
w7 YU aTEE 1
wrwAaRaw feans frarade o
AHAWANFAAT GO maaaq |
TRITaTafa 97 o9 wafa® sy 1133184
frazarzenat gumma frew 7
arEwd ofvard ww gufa awwg o 195,
u¥ @ fafawrs gafassdgan |
ATt ATt o g9y fafaag o 196

(1) The Poonn ed. reads sugwmaawg| We
have adopted the reading of Raséranva,

(2) saln, another reading in the Poona ad.,
which also agress with B. K. and Rasfrnava.

{3 The Poona ed. reads famrmmg |



HINDU CHEMISTRY 29

g 90#.—
W wAlES: HOggaE Igfay |
FATagy At faftargaaae @ 145
ST q AT ArATI=EETaT q fAwgar |
aFaEAR AT qTOW@A WiraA; o0 4k
wuw: wfzaw==ra: vea:” fawat g o
hpmnatly 146,
wat fefaw: urst qg“t AW |
gzEl 320 Al fage wraEwan 0 140
wav: gfiamn: aaare fAafse;

ategEaRE fTaad sy
m’imﬁmni‘i T FHiigwsaar |
waTw wfsd waw wo< afcgafa 1154155,

Sokes 143 nnd 144 are from Rasdrnava.
(2) wyw: ancther reading in the Poona ed,
which we have adopted. Slokas 143-146 are evi-
dently borrowed with slight modifications from
Rasdrnava, VII. 26-27.
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wigfamaraafaapgi azem |
WY UTE: A WA @ |
fad gmTHauE siafzar faew 9
Ui gutafe =e @ud gudwa:
WU uEd F|imr wIataT faar afz )
AT GEAAT HUT YAT HSET GIIHGIH |
TNACETALLHT 9T AT T WA 0
aw i afad aw sarem frdisag o
137-161.
ATHIETE Tt g TA Y
RN AN Mgrda g v |
FmrEHfawHE fava qfesrafa
WTET AT §91EE Frafaar fosras
W agTEfa are waw AATHIH |
163-164.

() ®xi goawfe, a variaut in the Poonn ed,,
which also agrees with B. and K,



HINDU CHEMISTRY 3t

=1 WAl Wl frgAmiEHET |

afswd A av AgAsge’ faiq

wuaft fofasts wfea wadgea )

ufed wmrfamTaIT aaaTeE daisaq |
165-1606.

amw ATAFIGA afEoy @y wuT |

REaETEzwa wawata fafgas o 107108,

Tu Fatgrssara: |

THTITHT; QTHTCACHTH |

o TEE—
TARTEACR TR S TS AT AT TS |

FEBIATETATEY w1 1

(1) wm@sitgd. a variant in the Poonn ed,,
which we have adopted.
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¥ wify fafady 2f gsssfad aw
waw: daae; wregmanisaw: fug o 12
IR AR WAL 99 WaATiW: w_g |
& #* & % i 4
gﬂ"ﬂ: AT | sugEarmE: | 13-15.
wamT grifadat uwew foar fagafa o 29
T gw fafafaw 9% aw fMea 7
W a% fafeer gfid famarafa |
BEAFTIZET GO T
H|ATGUCAT IAEATATTA, |
%94 fafadar a=t afaq: ofogpafy | 2625
wa difwn—
arqTEA g faard ﬁ"!e‘?rﬁ:mq I
araTwIiE AR W iE amEaeag o 46,
Ay Tt i aframfa s 40



HINDU CHEMISTRY 33

wg ?jﬁ'—
drrgTmia wAAT e |1 gaT /ar |
awy faer® atar wfsgmrrafast o
s o wfwsr §fa fedtar ofesifear |
fudtar gfer & & @
faater sl 9 faw |arRTaT A7t |
1 Wﬂﬁ‘t WIwT Surq ATE wved: 1i02
FIET WATAT HEHAHET
Gear gmEl fAuATHAY 9
faraeT aarwar fasmg-
wrifruaT yTRsTat 5 o 0
ga<t wifgs fanr fafzarsfeg=fa |
wrrERaeaT arar g guta fafaas oo
Atfawa WA A ARTE WiEaA A |
fomt T e e w1

(1) lﬂtl]ﬂlfn u variant in the Poona od

which also agrees with B. and K.

3



HINDU CHEMISTR)Y

A AT
whrars faur 01 vare fomdwsy
weaw q% fan Aqud 5 wrgTs o 00
fas swrwaa a1 faseesasfo a1
Ava ar ‘Hﬁﬁqi Sraramw wafa o 00,
WA FAIEA FHATH AREAT |
faars aras wrad fagr w359 arfed |
swmenfidd g2 agma fude |
aF RTEANT AT G ATAY DwEA 1747
oS TEETa i aaE faweaa |
faar arefraa® faafaar aa: o3
wAIEANEH ¥ SnarATAfY Haw |
wTFAARTE § 4 W qATE T 45051

wy #74:fa=r—
wzAiia faEa qegagafaar |
BT FTT 2F WA o gamfoar s

(I)) The Porin ed. reads gmid and K. rends
warm, which we have adopted.



HINDU CHEMISTRY 3

s
ATatCHS AT TEIEAEA: IO
HIAITSA AgAY qUISAHAT T 0
Arergd @ At ¥ @wqfaw Tw@ |
draAEe 9E (WaaEd Faws g MO0
wwaitw famafem gyaafangs: |
AR TETEI FEHARAAT GATEL
TR AT W AtAawa A |
9 7 AfCHETd WIATH AHAEH. |
gAY AR EAN1E T |
wifad aguas T avTia gamq e 1050107
s mgen—
femamrzfirg® sgagasas | 100
wranafm wgy gearsrae 2w 111
azfm Waiani azdlafateay | 112
o WINTCUTHT—
wfemg it ATTOTAT AATCE: |

st afgsren fafcfamefers 1



3h HINDU CHEMISTRY

AETCIF fA@ET FATTEn AT |

vy fafan Fiam A AgeET: ¢ 120 121
wg Fiwme—

sfemrawag A feaTatsfatem: |

drge s Siww ¥ v wfogs wa 022
wo AT —

wfeamg mgnt wfignmes: sarn |

ATAALTRIA 9 BT Weg wATwag 124120,
Y ATHC—

FUTHGAEY ToATAy G173 |

SET AT = faaraamrfay: o

sfzaeed sird arws waw wy |

AZR FARTOE IfAwTE ¥ Aq

WmT wegEn waufEs o

TwH T A yawiarfesTmg 127 120,
WY TOTH—

GtarT afgar vB Srdwwr aufza |

waGfA e a1 soracatyaT 5 190.



HINDU CHEMISTRY 37

avrzr; wifaa faar amarss fewargy: 11
warfEsTT —

agzwifmasa sgafestma |

sy wraATae ais e ofa ma o 199
wy faftfagm—

wefirfog srra;ararerrefeat @ 10T
wg feg=—

TAETETEA: €A1 STwAEaAT qa a4

zTz: uTAdTaE aifaas J=1ad |

Am™ GANEH GrAgara awa; |
wE BECTF R —

qed TrAaT ¥ WEEHTHEE |

ﬂiﬁwﬁﬁ: O WA WEICIFSRY |

dreee 6 AWAHA TALTIFH |

THEAAHTHE NCHAGAHA |

FIaTwTET: 8% ATGATIERIEAT |

fatrs wrfaan weRT WAgETAAtar |

145-147.
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L+

W TATAH —
TrsraT A et fma fa At ) 140
FETRTARIGA] TATA ﬁqﬁﬂﬂ |

qZATEEETYN TATANT Al Waq 0 173

oY JGE; |
oy @ |

ug aug.—
wwdlsfy 5 fAgan gagae FEaT |
Faiw: aamTaE wiea Afas wfm oo
SR ETEGAT 99 UAENG A |
AREIRATHES WA HAATEAT |

(1) Mmefefrany;, another reading in the
Poora od., which agrees with B. and K., but it

fs grammatically inacourate,
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g AFTATE GO AATARA |
g W AuT AtwAA 9 wWAT JAL |
] 3.
oY aHH—

gt w fafad Wi Ad1 A ATEHSA |
g y=ifay 2¢ aatafaorsd: y 26
SETE ATLEEE GZH A ANTEIE |
wEmaatns qamyed | 2
a%q fafuzraid wias anaaaq |
aﬁm FEEHTNT ﬁﬁﬁa‘gi wquaE | 2
FATfzamiza asHA wafaa« |
amafwafEzas FEANFANTH |

wigne wfzfa agwe « 89

FIGEANTHA ARAHAWH |

SRR aTEgTE Nt

am=d AzaATARAT IAT | 1
FAATAS fas Higamigaq a7 |
gwaTRrafy faw o= gafa fafeas



40 HINDLU CHEMISTRY

a% WegAAA Tl faarfaaa

wﬁﬂﬁﬁﬂmﬂﬂﬁm' uficier ot

yZq geatrETE e ad: 9 )

WTET AT WA A FAanEs Fg

gAiew nd TR Feed Ereww ) 40T

FRATIAHGRAGAZAAEAT |

fursrary fawsgrai a9 foar fea T

weaTE §2q amfEasa aqa: |

wAaTE AA1 war fafen grmEE |

fafasd fad a= wa arfoad wiqg o 03

mﬁmﬁﬂ ATTMH |

zen@aRgmHmaT camiamt | ¢

fafes wegmwrE anard fagiwan |

WRATE gfoaned asaw Wi 99 |

awsifagatey walsd ufesifeaa | 4149
BT SR ool et T i Dudia odl,

~ which does not agrec with B, ani! K.



HINDU CHEMISTRY 41

mwﬂwﬂﬂﬁh‘lmﬁ‘:p
mAmeRa afayg gZiEnfaamwa |
e wAzas Aiwaw waifey o 44
W TAWHAH—
agagERfee: fraErTsATa:
g% famravaifa faawszgz: =g « 0%
Az waea oW faad 7ar
wiwgTETEaAS SfwwTw 791 )
qmﬁﬁmmmﬂrqﬁw v
zawit 9 wzmi 9 une faagaas |
7 EMTEAIAE N H6A Ta |
M faura awa wfadyq aza=E |
quamaTATiE sfanfe gaifE 91
W @ MW HET GANTAE AAA: )

(1) wiszEnaiaw, o varisut in the Poonn ed.,
which we have adopted and which also ngrees with

B.oand K.



47

HINDLU CHEMISTRY

gaaww die SMTae faara T
wATmgARATATgTIZIET §

g¥ITTaad A1aq WEIH A CEAT |
AWMIZIR™E 95T tawi gianrevg | 400
FaTiA WATY SAATRA Afiaq |

swE TS wrmTnt fafafaag o
aATEIgEATT 92 FEr gfA wRq 7071
ATARTREE wET 39 faiteag
WEWIGETH |G GATSTEAAT A 0 72

o FATEH—

AT § mraREIATaTa |
WAIRIATA 4N WY gawae o 79
FAamaTat aTEn A4y =g faaT |
TEEOHAYE v wres fafafaag |
WATY Szaefme amTe gaal aag | 7470

I:i| gfe win, & variant in the Poonn ed., which

wit have adopte),



uYg TSFAEE, |
qu FIRTiA |

ug FHANT, —
0% AIE FARCAA WA ETIHAT
gatar® feaagfed amagrhmamEa
fas s fanagfzd fuws wteas
qTAATE ﬁi_{f‘a wa; ApsaAmEarE ol
aTEd wES afgund |iFawEd |
W=Iga=TA = gefay waa 1 2
i 915 T4 wle Caad Hafa 9 1
wQE A wA WU AWISEs warEg o 1l
§INOH A7 FUATH
AT GZHTAIRA |

(1) sgmRareardt, o variant in the Pooun ed,
which wo have sdoprted.
(2) sesiay an whsd, another rosding o the

Pooun od., which wo have accepled,
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WETIEE WETIdHIA

WTAR AR A g g 12
HIRTAT WO S W=l cHwwaA |
HRtRSH Ty wE w0 13
‘Bﬁﬁ?ﬂmmgﬁwwr
AT FEFTAf wAqETT S |
ArTEAmat fgad enfi g2 g 14
za fafafety e Svas a4 waa
ﬁﬁﬂfﬁﬂﬂ%ﬂwﬁaﬁ‘q I
mmr&ﬁﬂmﬁ; gz

1516,

Fo: aTE @A WA fazaa Fafe
S famr !Ii': ars enfwfeas HAH 0 17.

(b gmesq. o differont readiog in the Poons
ed., which we huve rotuinad

(2) 53 qre =aiw, & variant in the Poona ed.,
which we have adopted,



HINDU CHEMISTRY i

w7 TAAE—
s wfiamra wfad 1 faar qaq 122
arfia zewas arfud afye=sfa,
wat wargmat afia arfasi svq
am wof fafafaw sadtaaafEas |
STARTEEd IR AT g 9
o gaifad waf a1t warfey | A2
wygEIEATEl AT WHATIA
HETdT wAH zEr garad fAEw 9 )
ﬁ?{'ﬂﬁﬁm% feang zzifmana
wTgTtaT 9 ai fafg armara wfeam |
gZgemarifa wstvwafa swme

3537,
TSR gz W)
fewerim Aq A waHTmTAAACH | 3

(1) & fewi, another reading in the Pooua ed.,
which also agrees with B. and K.



4 HINDU CHEMISTHRY

ATTS FEHTIH ATIF GRATEHR |

w4 wARsEE et Fudq |

TadzaTE ¥ finguas: oy

AqENYZIY Fawa srad Haq o 4041
g arEn—

= Furas ¥ adtHoEEway |

ATz oA Wiyt o .

Rlelt CIEPI ST T

T=IY TTaE fagzaify TEATH 4 5
T —

A Attt = wiw ¥ fanwoa W |
o FuEy

T IC Fe 9 fafad guggq | 70,

g?rmﬁu"rz ﬁl'l‘!'l HE ASEHH |

wA ?Tm o1 Hw qAGH wHAH |

qA weH WWWJHI 72.

‘(1Y Tha Pdmm ed. roads wq which is gram-
matically inacongate,’ '
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g At
s # o wefad Amywd iTj"'
Wﬁﬁtﬁﬂ%ﬁgﬁ Wy TTET=E |
AR wgt 99 Aq WIATFAZTHRAA 0 0
Fawgaard! ag aEE Agifan, 7
W WIRH
T gET 97 FUH F(AH AAT
vaﬁhﬂiﬁwmﬂﬁiﬁn51&f11¢qmn{n_
owfefaaqueasmqgeas aq

Td W AT vF fAAW @14 AW gAE |
84-85

mﬂmﬁqﬁﬂﬁﬂﬁmm
gmmmm![mmm
HIMIZAEIAAWIE Aq FTA FTEAR
AZTAEIA /E(ZATZaal TRIRAT HEq

mmmmtﬂﬁﬂ

i1) T'lrf_- Poona ed. n_-n.dn RaAEwEITH, wlm_h i

H*i ﬂ*’*

grammatically inanccurate



48 i HINDU CHEMISTRY

i‘

“mﬂ‘ﬁﬂﬂfmﬂml
mﬁﬁwﬂﬁmﬁw N 9295,
atd T veIfA w@ Awfage fad
#ﬁﬁm-wmﬁrmﬁmn
aré ged wafn fraaares: afa afi
Frw e afzegfed soim @ qrag | 9%
‘ ?ﬁnmﬁfm !"ﬁﬁi’l'[l
mﬁwm&nnzﬁn
ﬁwﬁﬂmnuwm aTH |
mﬁmﬁrnﬁ!mﬁni’rm I
mwﬁmfml‘“g 1041003

Wi W vl qfq l'in“ uAH

gan munin w fuw fawal fneges:
A I~ waia fagowies #ia 5f
AT WA ST WWEE AR |
HEER wEe v wT g
(2) A variant in the Poona ed.,, which
‘agrees with the wimewiE, as quoted i the foot naote.

-

-
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atmrares aarfn fagarfa g2saa |
wran fadmd wa: s
Amaty WEEEr Tg AT
T faar wE waw g W 9y |
Ay gEwanat gRrfinfaacER
92 g2 faurasd o ggaew |
vd e W€ Awglay awE
S U 2 (1 P
saEtemATaT Aasn fegaa e

&
mqﬁfﬁrnﬁwﬁuaﬂﬂiﬂq?
41 S6 FETH HEA] FUWEE:

(1) ®waq, a reading in the Pooin o, which

" also agress with B. and K.
4



to HINDU CHEMISTRY

ATHYATY AHEH AXTA ATHATAT |
TSRS ATATE A AT WA |
e A o fafzars sgwi
ﬁnaﬁq«immﬁmﬁq I
FTw At ¥ qw w fred wTAA WA
@wtSy ARz T weET T Area
134-187.
| wefwd guwn aEsEta aq w1 |
'ﬂﬂmiﬁduﬁﬁsﬂ waTR | 147
F ot wnfeR g & qor gosfwed |
Ty wAE wwd A w14
woa foms 3fa fafad awg=d
w7 7a g 7% faas = fed waw o 199
fnwe weay wrfues sawEsa 10

(1) mmwiwE. & reading in the Poona ed., which
nlso ngrees with B.and K,
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ay famias sedtaga@astany |
awywiHaw ¥ #219 fafaarmag o 155
srafumr g fors s fogared |
fagafa faarte guay = dua: g 156
ATHATHgIAA fwET srTETAy |
Fifyfagras: ertsamwggzifa 94
AefaaTaiEw & & & g 130160,
wo dewH—
FAETE AWM B2 HUIYSAR |
gfawai afeaa of Sewatsagr j 171
umfanfas armReatams fadn |
A arit faliq 94 oF wafed g i
fawz fafatq s@Es fy od oo .
wSAmrEgne AyrOwfiidy |
grfewen wgee foar o wow v

{1) =w_a variant in the Poona ed., which also
agrees with B. and K.



52

HINDU CHEMISTRY

ud fPafacrarfe o¥q Aaw afew

fagzaq z3 Srai AwTET WAAA: 0

W AETIR W HOIASETARS AT |
176,179,

farerar Tfageaa waTgaTt SO

wTeEg gzatim faea srad aur 164185,

wy fowaq—

Qfawr Frwquet « fefad fous wa@wq)
gmAT FTEF FEAT ATETAT AT @61
ud AT ATAR WA FIHGUEIA |1 FAT |

., 192-193.
4T et 9 TIATHT TR ATEAEET |
giewT Agurgt @ Ufatargnt gar 119
gferar aar w9t Afaser warfey o 196.
frraframra@iear gizarewr | »
Tifacafa ware aa1 disar FgEE |
ATEAWICY AW AT A Frorae |

201-202.
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wYg HEH—

wyatia araw feamgfzaa 9.1

ﬁg’iﬂﬁqtﬁ & o o w206

fagf waATanat fasa aefi g2 g 210,
oY THETEH—

wiErFCAGIe A AT ANIRH |

Azy gwysETE Arefafgssreag o 212

fera® waratanat gfzd awstese ) 216,

wY ST, |

WrETAT WTAATH 9 (AATAI AN |
amfast wyrata frgs: firasme: o
FAtww; 9ITHI BTATAAET |
sateTafaiaw: gawt waafn o



HINDU CHEMISTRY

e srerwEgwl cafraTyaaaT |
AEVAT: WETATC: FEAW] gFAAT
forriararn: EYWET: SETETA AT |
wmﬁfllﬁnnm%ﬁm::
SERETEET, T HATAAT: |
v wwadw: firan wrafaed 137
wrAyTied @ WO AAIH |
IRTHEMUGH G5® ANT A o
FE T A@ THUSE SIHAv |
wEmIITd T g ICuniea i
A& WIAT WHHET giEaT FMEAT |
ﬂwmnﬁmﬁnﬁiﬁﬁﬁm-
13-15.
farmwd Fwod @ Fafa=wE |
wan AedgaTd aa fay g wag
afuy goaq Aa QAT |
faysifzavaw a9 w9 s@aeay |
aq e Fifzafud wafagraamaE o



HINDU CHEMISTRY 55

aRvArgTEI WEwAga 91

ArewTzfamd atfe wafaye g o
19-22,

wafyar faddtaT TA=T STewT 7 |

auTReA fauras gewr gleammr | o

HIBT quT AFATAT FATFTIAATTAT: |

wfear zfwarasn frerewgasy )

& = el - ik

AR gAAAT 9 qA@ GATY |

asui Tafawrai AW ARTHAwET |

i L= = 4 £

anfainfademsr wiafanzrasn |

FaqT; QAT WAAA A FATGTAEAR A

52.61.

(1) <hamemgafa «, a variant in the Poona

ad., which we have ndopted.

=, ;
(2) B.aud K. read agin



3 HINDU CHEMISTRY

wudfgmzari Avafzedar: |
FurtfA T FArFanEE

52,
ey g e wTaAwieT 4 |
wazarEEAt qut fadfan 5 gwrwAT 070

WY FHRISAT, |
wu T |
TRATEi wFSTA a=ATIAAfEAy |
s=laend 29 waguanfad
ATATAHTCTITAT HIHTON GAHATH 0
TTETAT: gEfEwT WrodgTEEs)
afgsrnfe a9 g srarosd =
(1) ®wwaww™, a variant in the Poona ed,,
which also agrees with B,

(2) w=gn, a variant in the Poona ed., which we
have adopted.



HINDU CHEMISTRY 5T

Fwa wEwATY T WA |
o qrgwin ° FewRAraT 7470
anue favasat agATS TN |
UETHEEY: HIET THATIARY S |
AEUTAASIBIE GORIET GO IHATH |
gfastdt awatEl AwErTTawT: |
whermgas azaafad dusredn |
& i & ix *
woarfa fafsrfor zamafo sareda
A Tat g FrEdig a9 )
amf=zavarat ggmaagas |

FIEETEFATZIAT {ﬁrtmmﬁ v IR
fa=tur: gaawT STATHILHN: |
afaw: qendtmTr arsarar waa o 90
AMSTAIATHNT: Gual FEATHAT: |
ATATfAGaRTATETE waAT fgwrEar | 92



uY WEAATE; |

oy gfeareT |
WAA FIRSAA FETAET |
uftwrar W@sw mw: favy wifgar
¥ fawew Avgadiaiee ATAlEa;
#fanTfametegrazaremi aur waa: |
a1 2taw fawaara wfzfufafem yamfe
s=TOmgERE fanfzat wom @ wma 02
wigfaaaTay fagaafear w:
B, FEAHIHT A Efaatan o
sga1 wfem wa Wy wfy wa ) 50
#A AvfA avig W arfad fe A
AEBAAAIGY FHF AT fama
wa W% agfee wggaifingrma: |

(1) ‘e, o variant in the Puona el which

we have adopred,



HINDU CHEMISTRY i9

TEYSTgEETAET; ¥ arferad |
srarfa wwfd wrAZgAEEEE 1

mwitaft q% F= W STOAEEYE |
vaaq Arad arfeges afEfan o
Tram |y wgw qrA @0 A Iwie |
a1 fawafams @1¥ azgmaas | 2.
#rel AtmTwATaA sna fe Tgan g8
geww gAzTd awATD Agwd | 98

-28.

(1) Cf. sanyqwizd: ad wigww ey fowws:
wiige¥! uei gasiewd w T ng A CEEd
wiwdid gz asE F gAaiTER e o
. g ulms wreHCNNY; |
(2) We have adopted the reading in B, and
K. The Poona ed., however, reads ¥idw Wwiy,
which, from the chemieal point of view, is unten-
able.
(@) weawi, n variant in the Poona ed., which
also agrees with B.
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mm{ﬁ:uﬁﬁamuﬂﬂ-
TAWTAE AW ArsgETiEsT wfa:
W‘Fﬁqﬂaﬂrﬂmﬂﬁlﬁﬁﬂﬂ\n 4.

T AE AT SIAATAT FEHA |

TARA THI qTEAIGUT HETTH WA 0
wfaarafa smerfe wwt wafa wiegs 0860,
& inmw: =T |

HOw 94 AW |WW a7 THA 747 | 50,

_wwag ! ﬁmmﬁmmmmwa

(1) wmag, another reading in :ha Poonn ed,,
which we have adopted.




WY AFAISATE: |
wog aFIm

g gafo gww EAETETAA: |
HATHIS GATAA GrHzaa araan | -
Oy SiETaEH—
zazEw wiww gfanizoa 9
qEgwaAl Tsd war waaa: | 5
AT fafatzee awd wadzatg |
T%1 § Weasagemamtata s |+
e WA —
srmmTAiggEs 3w arH fAang |
foura o= g SeAgAgE 05
g UTAAaE g —
WETEAUITERTATES SATLRA |
TEIEARI®Y ATATEIE AATEE:
CIWTE q@ Aw srweiafeafe: |
regnTEAfaRysATE REwae .



HINDU CHEMISTRY

L

qTRATH R E T g T H TR A |
ferar faviiaan afa swraTs orst farde
Wﬁq mlmﬁiﬁm g fi-8,
QAT A TANTTEH —
watgwTea' fad arfuas 55 gt |
SRAATTE: FATLUTA qgaa: o b
wn Fifumramn—
FETTETAAG S W TR |
afefaaafa aa: fis agtfusra=as o 10
wn FR A —
wreswreebes fyga Efafeng |
wtearaed w@T 99z wAnfian o
afamre A% a9 ¢ axrio F1Eaq |
gmzafifafan g as 92 @
wiwmar arfaar armraia afamq oaag: o
arazw wiWs Wiwd araey iy |
AR THEATH T aAiAATAR 0 1114

(1) K. reads ww. which we have retained:



HINDU CHEMISTRY &3

oAl TrawTaw AZaE WANTAAH 3406,
oY HEMgAH—

ug sawfAaaTy UiN FavamEg | 0N
g ArfawTgmg—

ATEATHAA g4 Wi wawgfTA |

fasd faadq mmarfasmaatfan 4
wn faasurangmy—
Wﬁaﬁﬂrﬁ‘m& it

Amw fafategazyamt a7 )

(1) mardt, a varisnt in the Poona ed,, which
also agrees with B and K,
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A% YT WL WWAAZA TLAIH! |

atfasieft fraw el sasfasa € |
sy s faar afs =gz o
vazfaamet o= fewarsfe®ad o 5755
W YU —

fauTaTEgE Uty ATEHEIE A AR |
w1 TIEA 2 T fy AT T
fadraTenaTaTy anifaaniafafaan |
anfa wagarfo amrgufc famds |
grardt fafatges swawfays fe |
aq aT¥ AWHuTIw wedgaw fv o
w71 fafaw afs 3 afF vmm=aey

o gt weaifa wargmfasma: o
(1) wmrafm, ancther reading in the Poona ed.,
which we linve accepted, .
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L i fo % -

TaTARTaTAt {5 W= av Garfear
o & . 1)
g\ﬂﬂ_mim wad afeatfeas o
AT AT gagFa quaq .
A AATAECAFAICRT |
: dra 70-76.

YIFH A urs SmEmara o 10-7

€g AT |
w7 garfesaay |
afaar orgomar awar Arware |
fargraawr a1 fv gurgafaned o
azwTd f aTeitat Starar a1 A 0
o1 SfesT zvga: wiw :
fofawsat wamfear « |
#WeA 298 ¥ giear av
¢ EITOAT e wy wfawTEe g 56

(1) e and glewd are two differont readings

in the Poona ed., which we have cdopted.

2
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wo geifa—
ST TgetaT quTiaE AFAISEAT |
mmmﬁquﬁui‘qnﬂ
R fagem: g faes SqUEs |
gaqamTa T R gzAraes |
et w% gaaw fafestafc Mt
WWM|
afs v A% awrgzfag wan 19470
a9 A ATE 1Y SEHATTE |
wEarfa = srerfy af=d srafowas 1 70
wawTf wgww wigE A9 fTw
Mﬂ'ﬂ;‘!{h’m‘mn
o garETd ggafSwzewR o 7l
bt = & = &
SEFAEHIE] THT FHTETHAT |

e

(1) ®tmrt, a variant in the Peona ed. which
we have adopted,
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gatfa sfemwaafediaatmmg |
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