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PREFACE

Since the days of Sir W. Jones, Sanskrit literature, in almost every
department, has been zealously ransacked by scholars, both LEuropean and
Indian. As the results of their labours we are now in possession of
ample facts and data, which enable us to form some idea of the
knowledge of the Hindus of old in the fields of Philosophy and
Mathematics including Astronomy, Arithmetic, Algebra, Trigonometry
and Geometry. Even Medicine has received some share of attention.
Wilson in a series of essays published in the Oriental Magazine (1823),
Royle in  his Antiguity of Hindu Medicine (1837), and Wise in -his com-
mentary on the Hindu System of Medicine (1845), were amongst the first
to bring to the notice of the European world the contents of the ancient
medical works of the Hindus, and recently the Thakur Sahib of Gondal
has added his quota. These contributions are, however, of a fragmentary
nature. A comprehensive history of Hindu medicine has yet to be
written. Materia Medica has also found, in Udoy Chand Dutt, an able
exponent. One branch has, however, up till this time, remained entirely
neglected—namely, Chemistry. Indeed, it may be assumed that on account
of its complex and technical nature it has hitherto repelled investigators.

The progress of chemical knowledge among the ancient nations has
always had a fascination for me. The classical works of Thomson, Hoefer
and Kopp have been my favourite companions for the last twelve years
and more. In the course of my studies in this field I was naturally led
to an inquiry into the exact position which India occupies therein, and
with this view I undertook a systematic examination, from the chemical
standpoint, of the Charaka, the Susruta and the various standard works of
the Ayurvedic and Tatro-chemical Periods, which have escaped the ravages
of time. It was at this stage that I.was brought into communication with
M. Berthelot some five years ago—a circumstance which has proved to be
a turning point, if I may so say, in my career as a student of the history
of chemistry. The illustrious French savant, the Doyen 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 about the contributions of the Hindus,* and even went

* “‘Cependant il serait nécessaire d'examiner certains documents qui m'ont été ré-
cemment signalés par une lettre de Riy, professeur i Presidency College (Calentta).
D’apres ce savant, il existe des traités d’alchimie, écrits en sanscrit, remonlant au x111@
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the length of making a personal appeal to me to help him with information
on the subject. In response to his sacred call 1 submitted to him, in
1898, a short monograph on Indian alchemy: it was based chiefly on
Rasendrasdra Samgraka, a work which I have since then found to be
of minor importance and not calculated to throw much light on the
vexed question as to the origin of Hindu Chemistry. M. Berthelot not
only did me the honour of reviewing it at lengthT but very kindly presented
me with a complete set of his monumental work, in three volumes, on
the chemistry of the Middle Ages, dealing chiefly with the Arabic
and Syrian contributions on the subject, the very existence of which 1
was not till then aware of. On perusing the contents of these works
I was filled with the ambition of supplementing them with one on
Hindu Chemistry. Although I have written all along under the inspira-
tion of a master mind, it is not for a moment pretended that my
humble production will at all make an approach to the exemplar set
before my eyes.

When I first drew up the scheme of the present work, 1 had deluded
myself with the hope of finishing the study of all the available literature
on the subject before I took to writing. But I 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 1t in
its necessarily defective and imperfect shape (see Introduction, p. xlix),
reserving for a subsequent volume the working up of the matenals which
are accumulating from time to time.  In the present volume only one or
two representative works of the Tantric and Tatro-chemical Periods have
been noticed at length.

As regards the transliteration, I have not rigidly adhered to any
particular system, but, in the main, I have followed that of the Sacred
Books of the East.

Before concluding, T must acknowledge the valuable assistance 1 have
received from Pandit Navakanta Kavibhiishasza with whom 1 have toiled

e

sitele, et qui renferment des préceptes pour préparer les sulfures de mercure noir et
ronze et le calomel employés comme médicaments. Ces indieations s'accordent avec
celles des alchimistes arabes signalées plus haut.  Ilest & désirer que ces traités soient
soumis & une étwde approfondie, pour en déterminer Porigine, probablement attribuable
4 une tradition persane ou nestorienne. " —JOURNAL DE SAvanTs, Oct., 1897,

t CMatlriaux ponr ne chapitve ndgligd de Phistorre el Chimie on comfribulions
a P Al himie indierne (Mémorie jmanuscrit de 43 pages), par Prafulla Chandra Ray,
professeur & Presidency College, Caleutta™ — Fide JOURNAL DE SAVANTS, April, 1898,
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through many a obscure passage of the Mss, of the Zawfras. His sound
knowledge of the Adywrvedas has also been of much help to me.

It would be invidious to single out any particular name amongst my
circle of friends and pupils, who have ungrudgingly lent their services,
whenever required, either in the transcribing of the copy or in revising
proofs. 1 am, however, bound to make an exception in the case of my
esteemed friend, Mr. Prithvisa Chandra Riy, author of the Poverty Probiem
in fudia, and proprietor of the Cherry Press, who has all along taken a
personal interest in the execution of my work, and who has done every
thing in his power in piloting it through the press, notwithstanding the
peculiar difficulties which the use of a large variety of special types have
necessarily involved. Mr. Mohini Mohana Ghosha, Manager of the
Cherry Press, has also laid me under deep obligations in this respect.

And now it only remains for me to discharge the grateful duty of ex-
pressing my thanks to the Government of Hengal, which at the instance of
Mr. Alexander Pedler, F. R. S., Director of Public Instruction, placed a
liberal grant at my disposal to enable me to meet various incidental
expenses, chiefly in the matter o:l‘ collecting rare Mss,

PrEsiDENCY COLLEGE : |
Caleutta, fune ist, r1goz, J P. C. RAY.
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Introduction

CHAPTER 1
Alchemical ldeas in the Vedas

[N tracing the progress of chemical know-
ledge among the civilized nations of old, one al-
wavs finds it intimately associated with medicinal
preparations, metallurgical operations, the tech-
nical arts and the belief in the transmutation
of metals. In India, more so than in Europe,
chemistry has, however, been evolved chiefly as a
handmaid of medicine ; and, somewhat 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 interposi-
tion of the deities. Thus in the Rigveda we
find the Asvins, the divine physicians, invoked,
who give sight to the blind and make the lame
walk. These twin gods have many points in
common with the Dioskouroi of Greek mytho-
logy. One very curious myth is that of the
maiden Vispala who, having had her leg cut off
in some conflict, was at once furnished by the
Asvins with an iron limb.

The higher gods of the Rigveda are almost
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 endowed with
potent and active properties, raised to the
dignities of the gods and addressed as such,

Thawn of
Hindu Al
chiemy.
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The Soma plant is an object of particular adora-
tion and the Vedic worshippers are in ecstacy
over the exhilarating effects of the fermented
juice expressed from it.! The Soma rasa (juice)
began even to be regarded as the amrita,; this
immortal draught, allied to the Greek amérosia,
is “the stimulant which conferred immortality
upon the gods............it is medicine for a sick
man and the god Soma heals whatever is sick.”
It will be seen later on that in the Soma rasa
and its attributes we have the dawn of Hindu
Alchemy (Vide pp. 43-44).

Other plants were likewise invoked as divi-
nities. Thus one entire hymn is devoted to the
praise of plants (eskadki) alone, mainly with
regard to their healing powers.?

Again, in another hymn we read: “O King

(1) See Roth; Ueber den Soma: Zeit. deut. morg. Ges.
XXXV, pp. 680-692 ; also ibid, XXXVIII. 134-139 : Wo wiichst
der Soma? And Windischmann : Ueber den Somacultus der
Arier : Abhand. d. Miinch. AK. d. Wiss, 1V. . Abh. 2

(2) Oue or two typical hymns may be quoted here :(—

A1 W9t gt s s3afEgd yan

weit g A arad wd wrwfa a5 =

we 41 @ i sveqga 91 9% X 97 1
Wyl wawet JAfeH § waF wa il 2.

Sayaua's commentary to the above is :-

A1 199 9=l 4IEM WAL SAAEE, Ta @R9E ¢ 28
A2l ZAL AlEWEn ®as, A sfmd wim e fagd fag gay
miEwialgwal Fwaifzgaaags, H¢l 9 suniNay Safeaq | wgq
fay ity aas wiafy wxfz Sa: 1 =€ aqwi sganiai e
wdl w5 9 urEifa sqqgwiA«ifaEsifzate ﬂwm-:rmr?r g q fay
HA1 WA HAEAATHIAT, |

2 we " Sawn 1 gus 9w Al sefs a oeF
sofefaaif ; =aifg = 41 gwis &9 wie: diaa: wewafiya:
w41 Wiy 9 # nasma. ¥ wawmin Aafad § 6@ /9t 2 w6 genne
wad e 1 agaled wa Hwa E
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Varura ! a hundred and a thousand medicinal
drugs are thine.”

It is in the Atharpa-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 invariably
associated with the employment of charms, spells,
and incantations, Thus the plant apamarga
(Achyranthes aspera), which still occupies a pro-
minent place in the Hindu system of medicine
as a di-uretic and laxative etc., i1s 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 amszta (ambrosia) do
we give this man to drink. Moreover, I prepare
a remedy, that he may live a hundred years I”

Again, *“as many (plants), as the human
physicians know to contain a remedy, so many,
endowed with every healing quality, do I apply
to thee I” ' 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 ! (I.23,1).

—Macdonel!

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

“As a 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.

(1) Bloomfield : Hyvmans of the Atharva-veda pp. 43-44.
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“Strengthen the (old hair), beget the new!
That which has come forth render more luxuri-
ous !” ML 136 552

Although in the Vedic age caste as a heredi-
tary system did not exist, the healing arts had
evidently acquired sufficient importance to be
pursued by particular members of the patriarchal
families. Thus with that charming simplicity
which 1s the characteristic beauty of the ARig-
veda, one Rishi says pathetically of himself :

“Behold I am a composer of hymns, my
father is a physician, my mother grinds corn on
stone, We are all engaged in different occupa-
tions'” (IX. 112, 3).

“Princes like Divodasa, and bards and lead-
ers of the tribe of the Angiras, administered
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 Atkarvan but even in
the Rik, we can trace the earliest literary record
of Indian Medicine.

The Atharva-veda deals chiefly with sorcery,
witch-craft and demonology. There are deadly
imprecations against evil-doers ; magical incan-
tations for bringing about ruin, death, dementa-
tion and stupefaction of one’s adversaries ; and
charms intended to secure the love of women
through the potency of various herbs. Some of

(1) R.C. Dutt : Cévilisation in ancient fndia, p. 65. (Calc. ed.)
(z) Introduction to the Asfifgakridaya of Vaghbhafa, by An#i
Morsvar kunte, B. A., M. D., p. 2
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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
resemblance between the contents of the A. V.
and those of the Papyrus of Leyden in some
essential features. In the latter also there is an
intermixture of magic, astrology, alchemy as well
as recipes for love philters.?

The A. V., on account of its frequent calling-
in-aid of super-natural agencies for selfish and
malevolent purposes, has not generally been
accorded the canonical sanctity of the Vedic
Triad—The Rik, the Yajus and the Saman ; the
very authority of the fourth Feda as a scripture
has been questioned in the several law-books of
the Apastamba, the Vishnu, the Yajravalka
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, phy-
sicians, as practicers of the “black art,” have been
aiven an inferior position in the legal treatises.
The Makabharata, reflecting the spirit of the
above law-books, regards the physicians as im-
pure. In spite of this “the Atkarvan retains in
a measure its place by virtue of its profound
hold upon popular beliefs, because the Atkarvan
performs, especially for the king, inestimable

(1) The reader may compare this portion with Derthelot's
Les Origines de I Alckimie, pp. 81-83.
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services in the injury and overthrow of ene-
mies,” !

In the 4. V., the hymns for the cure of dis-
eases and possession by demons of disease
are known as bhaishajyani, while those which
have for their object the securing of long life
and health are known as &@yuskyini—a term
which later on gave place to rasayana, the Sans-
krit equivalent of alchemy (see p. 44). We
shall quote two under the latter heading as in-
vocations to pearl and its shell and gold respec-

. tively.  “Born in the heavens, bornin the sea,

brought on from the river (Sindhu), this shell,
born of gold, is life-prolonging amulet.”

“The bone of the gods turned into pearl ;
that, animated, dwells in the waters. That do
I fasten upon thee unto life, lustre, strength,
longevity, unto a life lasting a hundred autumns.
May the (amulet) of pearl protect 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 beau-
tiful colour, which the men of yore, rich in
descendants, did desire, may it gleaming 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 :

(1) Bloomfield's Hymns of the Atharva-veda —Introduc-
tion, p. XLVL

(2)  Among the five kinds of gold referred to in Nasaratnasanin-
chohaya (p. 58); afga=d (born from fire) 1s one.
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“To the lead Varuna gives blessing, to the lead
Agni gives help. Indra gave me the lead :
unfailingly it dispels sorcery.” !

[t 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 4. V. is thus of special interest as the
earliest repository of information on the subject.

CHAPTER II,
The Ayurvedic Period.

WEe now alight upon a period when we find o
the Hindu system of medicine methodised and sstem of med:

icine  method-
arranged on a rational basis, with a scientific tsed and ar
. rul\};cd on a
terminology. rational basis,
The two great works of this period are the ,
q o) = The {,iml:t_l-;a
Charaka and the Susruta. In them we find the and the Su
: S srula.
study of the subject to have been made a distinct
advance and to have evolved out of the chaotic
state it was in during the Vedic period. Of

the two, the Charaka is by far the more ancient.®

(1) The quotations are from Bloomfield's 4. I pp. 62-65.
(20 In the alchemy of the West, lead, as 15 well known, 15 A550-
ciated not with beneficient but *Saturnine” influences.

(3) Cf. “The theological doctrine of the nature of disease ndicat-
ed its means of cure, For Hippocrates was reserved the great glory
of destroying them both, replacing them by more practical and
material ideas, and, from the votive tablets, traditions, and other
sources, together with his own admirable observations, compiling
a body of medicine. The necessary consequence of his great
success was the separation 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 ancient channel, could have
heen accamplished without a struggle.  We should reverence the
memory of Hippocrates for the complete manner in which he
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There must have been a wide gap between
the age of the 4. V. and that of the Charaka—
an interval of probably a thousand years or
more. 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 society ; the healing art
was, in fact, never recognised as a division of
the Vedas.' Still the claims of the indispen-
sable 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 Charaka itself the Science of Life
(Ayurveda) is regarded as a secondary or sub-
sidiary branch (wpanga) of the Atharvan and
as a direct revelation of the gods (sutra. Ch.
XXX. 8-9).

The Stsruta even goes a step further and
asserts that the self-existent (BSrakma) created
Ayurveda, as an wupdnga of the Alkarvan
(sutra. 1. 3.)

We shall now concern ourselves with finding
the time of Charaka within approximate limits.
The task is not a light one, as it is one of the
most abstruse questions of Indian chronology,

M. Sylvain Lévi has recently unearthed

eftected that object.”—Draper’s Hist. of the Intellect. Dev. in
Europe, 1. p. 393 (ed. 1896). The services rendered by Charaka,
Susruta and their predecessors were equally valuable,

(1) The six fmeds or divisions of the Vedas are sidsfa (phon-
etics), Aafpa (ceremoniai), rdlarana (grammar), adirwkie  (ety-
mology ), chbdandas imetre) and gyefisha (astronomy),
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from the Chinese Z7wripitaka the namc of a
physician named Charaka, who was attached
as spiritual guide to the Indo-Scythian 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

“Les éléments traditionnels mis en ceuvre par les
conteurs peuvent se résumer ainsi: le roi devaputra
Kanishka, de la race des Kushanas, regne sur les Yue-
tchi, sept cents ans aprés le Nirvana ; il est assiste
de ministers ¢éminents, nommés Devadharma et
Maizhara. Le bodhisattva Asvaghosha est son conseiller
spirituel ; lillustre médecin Charaka est attach¢ a sa
personne.”

#* #* i #

“La mention de Charaka est la premicre indication
positive obtenue sur la date du savant praticien qui
dispute 4 Susruta la gloire d’avoir fondé la science
médicale dans I'Inde. Les influences grecques qu'on
avait cru reconnaitre dans les doctrines de Charaka
s'expliquent aisément, s’il est vrai que ce grand
médecin vivait au temps et & la cour des Indo-
Scythes, alors que I'hellénisme semblait pénétrer
en vainqueur dans la vieille civilisation brahmanique.”
Journ. Asiatique (18¢6), T. VIIL. 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 antiquity
for our author. The appellation of Charaka
occurs in Vedic literature as a patronymic ; in
short, Pawxini felt it necessary to compose a spe-
cial s#tra for deriving the “Charakas”™ ze. the

-
=
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followers of Charaka.® Then again, Patajali,
who is now generally admitted to have lived in the
second century B. C,, is known to have written
a commentary on the medical work of Charaka,
thus further proving the antiquity of our author ;*
and both Chakrapazi and Bhoja agree in allud-
ing to him as the redactor of Charaka.®* Indeed,
in such matters we would do well to set store by
native traditions. It would be beside our pur-
pose, however, to enter into any lengthy discus-
sion on the grounds on which we are inclined
to place Charaka in the pre-Buddhistic era, but
we shall summarise below the salient points.

In the handling of the subject-matter the
Charaka is not so systematic as the Susruta, but
indulges in random, hap-hazard and irrelevant
discourses, which make the reader often lose the
thread of the main narrative. The author, when-
ever he has an opportunity, boldly and with evi-
dent relish, launches into metaphysical disquisi-
tions, which, he believes, make up for lack of ex-
periments and observations.* In this respect the
Susruta is far more scientific than the Charaka.
The Nyaya and the Vaiseshika systems of phi-

(1) wIFFWH | 4. 3. 107

(20 wfles 9quTT TEHAEE H1A G fagaag, wmfzamzfy
AWgiaEt 4. | 3fa 9% gasfa: | Quoted in the Zaghu MWan-
Jeeshd of Nigesa Bhatta,

(3) qIASE qEME- S R faEE A |

wATAIA- S AL €d sfegad a9 0

Vide salutation in the commentary named sry=zdifgsion the
Charaka by Chakrapani.

{4 This has given ample scope to a recent commentator, the
late Kaviraja Gangadbara Kaviratna, who in his st;sqga=gas, rs-
passes Charaka himsell in philosophical dissertations.
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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 sitras in which they have come
down to us—this also goes towards proving
the high antiquity of the Charaka.

Again, only Vedic gods and mantras figure
in the Charaka, not a trace of Pauranic mytho-
logy being discernible in it.*? Charaka follows
closely the Vedic authority® in counting the
number of bones in the human body ; the limit
of childhood he takes to be thirty years—quite
in keeping with the conception of the heroic age.

[t should, however, be borne in mind

{1) The Nyiva of Gotama enumerates 16 padirthas (cate-
gories), while Charaka under his (medicall disputation, AT,
mentions 44 categories | Vide Fimdna. Ch, VIIIL. 22, also A. C,
Kaviratna's Eng. trans. pp. 5064-65). Bodas in his learned Intro-
duction to the Farfasamer tha of Annambhadfa (pp. 12-14) places
the aphorisms of Gotama and Kawida in the period between 4oo
B. C. to 500 A, D.

(2) The names of Krishuza and Vasudeva occur in a salutation
in the supplement added by Dsidavala. (Chikitsita. Ch. 21. g2-93.
ed. Gaitgadhara). But Krishna-worship was in vogue at the time
of Pamini; 4. 3. 98. See also Lassen's Alfertinemskunde 1. p. 648.
Biihler also points out that “the earlier history of the purasas,
which as vet is a mystery, will only be cleared up when a real
history of the orthodox Hindu sects, especially of the Sivites and
Vishauites, has been written. It will, then, probably become
apparent that the origin of these sects reaches back far beyond
the rise of Buddhism and Jainism."—Intro. to Adpastambia, &c.
p. XXIX.

{(3) Namely 360 ; Sarira. Ch. VII, 5. According to the fust:-
futes of Vishnu “it (the human frame) is kept together by
three hundred and sixty bones” (XCVI. 535). This has been ad-
duced by Jolly as a “reason in favour of the high antiquity of
its laws.”  Pide Intro. to Vishau, pp. XVIII-XX,

Absence of
Pauranic my-
thology



and internal
evidence,

xil

that the Charaka, as we now possess it, can
by no means lay claim to be the first compre-
hensive and systematic treatise on Hindu medi-
cine, it represents rather a more or less final
development of the subject, just as the elaborate
grammar of Paxzini is based upon some twenty
previous works of his predecessors, notably of
Yiska, Sikalya, Sakatatayana, Girgya and others.

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

The simple, unvarnished prose of the Charaka
reminds one of the PBrakmanas of the Vedas.
Thanks to the researches of Biihler and Fleet,
we have now some idea of the prose Aabya style
as it existed in the second century A. D. The lit-
erary prose inscriptions discovered at Girnar and
Naisik, although less ornate and artificial than the
romances of Subandhu and Vama (seventh cen-
tury A. D.), abound in long-winded metaphors
and alliterations and thus stand in bold contrast
with the simple prose of the Charaka.

Between the period ot tne A. V. and that
of the Charaka there must have been composed
several medical treatises, each reflecting the
spirit and progress of its age. At the time of
the Charaka itself there existed at least six
standard works by Agnivesa, Bhela, Jatukaraa,
Parasara, Harita, and Ksharapani, respectively.
Charaka simply based his work on that of
Agnivesa,! wiich he completely recast and re-

(1) Charaka himself naively assigns his reasons for giving
preference to the treatise of Agnivesa in the words :—"of the six
(authors) Agmnivesa was the most “sharp of intellect” (sitra.

i A -
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modelled. Later on, Dridavala added the last
forty-one chapters." The other five works seem
to have perished.? Vigbhata, the epitomiser
of the Charaka and the Susruta, mentions the
works of Harita and Bhela, which were probably
extant in his days.

On reading the Charaka, one often feels as
if it embodies the deliberations of an international
Congress of medical experts, held in the Hima-
layan regions to which even distant Balkh (Bac-
triana) sent a representative in the person of
Kamkhayana (see p. 13). 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 disqui-
sitions of the Brakmanas observes :

“It was a special function of the Brakma priest to
give decisions on any disputed points that may arise
in the course of a sacrifice, and this he could not have

(1 famafa @arm | fauafaiEeais] )
Tl THA & qTr 9 gEAad )| Sédddd. Ch. XI11 28.

Also Chilitsita. Ch. XXX. 112 : ed. D. N. Sen and U. N. Sen.

(z) Cf. “We know how often in India the appearance of a
convenient abstract has led to the neglect and subsequent loss of
all earlier works on the subject.”—Intro. to Stein’s Kajatarigin,
p. 25. In Burnells Tanjore catalogue Pt. I. pp. 63-65, a full
analysis is given of Bhelasamhita, from which it would appear
that this work is still extant, though in a mutilated form. Dr.
Burnell remarks ; “the most superficial comparison shows how
much Vagbhafa was indebted to this ancient work.”

An Hirita Samhiti has recently been published ; but its
authenticity is questionable.

(3} CFL “La lecture de cet ouvrage nous initie aux compte-
rendus de véritables congrés philosophiques et médicaux, dans
lesquels des maitres accourus des points les plus éloignés de I'Inde
et méme de l'etranger, prennent successivement la parole.”—Quel-
ques Données Nouvelles a propos des Traités médicaux Sanscrits
antérieurs au XIlle sidécle, P. Cordier, p. 3.
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done unless he was a master of ratiocination. Such
decisions, which may be likened to the chairman’s
rulings in a modern assembly, are scattered through the
ancient BSrakmanas, and are collected together as so
many Npdpras in the Pharva Mimdmsa aphorisms of
Jatming" 1

We would invite the reader to go through
the “Discourse on the Tastes” (pp. 13-15) and he
will naturally agree that the above remarks apply
with equal force to our author. In short, judg-
ing 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.

e age of As regards the Susruta we are on more solid
grounds.  Its terminology and fecknigue, in
general, do not differ much from these of the
Charaka. In style the Susruta is rather dry,
pithy, laconic, and matter-of-fact, as the Charaka
is discursive and diffuse, and its composition
altogether would point to a much later date.
This is easily accounted for. The Susruta, such
as has been preserved to us, is generally held to
be a comparatively modern recension by the
celebrated Buddhist Chemist, Nagarjuna,® who
is said to have added the Uttaratantra or the
Supplement. * Here for the first time in the

(1) Intro. to Annambhatfa’s Tarkasamgraha, p. 28.
(2) ‘g% 3% 41 d faEes a39 sfasenad saafafa
wfad=nidrs i'lTIIl!i'l uq ¥ Vide Dalvana’s commentary.
{3) CFL “It is said by /Dalvawichirya, the commentator of
Susruta, that at the time of war between the Bauddhas and
Hindus, the Susrutatantra was re-edited and rendered more com-
prehensive by the renowned chemist Siddhanagirjusa with a sup-
plement called wttaratantra.  Since that period it has been known
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history of Hindu Medicine and Chemistry, we
come across 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 verdatine with
the Charaka, and which appears to have been
amply laid under contribution.

The Susruta is par excellence 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 distinction drawn between the
Kavackhikitsakas, i. e. the physicians properly
so called, and the Dkanvantvarisampradayas
2. e. followers of Dhanvantvari or the Chirur-
geons—a distinction which we have already seen
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 Makabharata, Susruta is spoken
of as the son of the sage Visvamitra and
in the Virttikas of Katyiyana (about g4th
century B. C.) we also find mention of the
same name. It is not, however, easy to estab-

by the name of Susruta Samhita.” Introduction to Faidvalba-
sabdasindie p. 6. by Kavirija Umesachandra Gupta Kaviratna.

(1) Fora descripion of the surgical instruments with Draw-
ngs, see Wise 1 Commentary on the Hindw System of wmedy e,
(1845) pp. 168-170
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lish any connection between these names and
our present author. That there was a Vzid-
dha (old) Susruta, existing as early as the fifth
century A. D., has now been established almost
beyond doubt. Dr. Hoernle, to whose profound
scholarship and indefatigable labours the world
is indebted for the excellent edition of the Bower
Ms., has deduced from palaographic evidence
that it must have been copied within the period
from about 400 A. D. to 500 A. D.'—a con-
clusion at which Prof. Biihler has independently
arrived. The work professes to be by Susruta,
to whom it was declared by the Muni Kasiraja.
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 Harita, Bhela, Parasara, and
the Asvins as founders of the science of medicine,
would go to prove that even so early as the
sth century A. D., the old Susruta had come to
be regarded as of mythical origin, and that there-
fore it must have been composed many cen-
turies anterior to that time. Several important
recipes as given in the Bower Ms., e.g. those of
the chyavanaprasa, silajatuprayoga (the doc-
trine of bitumen p. 28) 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 Astingahridaya
of Vagbha/a have more or less a common basis
or substratum. In order to understand this

(1} On the date of the Bower Ms,, Sec Journ. As. Soc,
L P10 79
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point more clearly it is only necessary to refer
for & moment to the legal literature of the
Hindus. The Manava Dharmasastra or the Ins-
titutes of Manu, which still exercises a potent
influence 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 Dharmasitras connected with
the Vedic Schools, incorporating at the same
time the laws and usages of the age at which
it was remodelled.”

[t would equally be a great mistake to sup-
pose that the knowledge—chemical and thera-
peutical—which our Susruta embodies 15 only
representative of the time of its final redaction.
As a matter of fact itis a repository 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 palaeo-
graphic evidence, seems to have been written
about the rith century A. D., apply with still
greater force to the Susruta.

“Fn effet la date de rédaction originelle n'est cer-
tainement pas le méme pour les divers articles que le
traité renferme : les uns étant plus anciens et remont-
ant parfois jusqu'a 'antiquité gréco Egyptienne ; tandis
que les autres reproduisent des recettes postérieures
et des additions peut-étre contemporaines du dernier
copiste. En tous cas, ce trait¢ continue la vieille tra-
dition de l'orféevreric alchimique, qui remonte aux

(1) Vide Bihler's Introduction o the Lases of Mani: pp
XVIID et ser. Sacred Books of the East, Vol. XXV,

3
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and others' studied except those of Charaka
and Susruta ? It thus follows that whatever is
reasonable [methodical and scientific] is to be
preferred.”?

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 lifetime? the Charaka
and the Susruta were regarded as koary with
the prescription of age, and their memories had
passed into the region of tradition.?

The earliest commentary of the Susruta that
has been partially preserved to us is known as the
Bhanumati by Chakrapani Datta, the celebrated
author of the medical work which goes by his
name (about 1060 A.D). The other well-known
commentary, the Nibandha Samgraka, is by
Dalvana, who lived in the reign of Sahanapala
Deva whose kingdom was situated somewhere
near Muttra. Dalvana acknowledges his obliga-
tions to the previous commentators, namely
Jejjata, Gayadasa, Bhaskara, and Madhava
whose dates it is not easy to ascertain.

Since a remote period the text of the Susruta
has been jealously preserved and no tampering
with it tolerated. Thus Dalvana refuses to recog-
nise the authenticity of a passage, because an
ancient commentator, Jejjafa, has not noticed it.*

1} e g Jatnkarza, Parisara, Ksharapani, etc. see p. xii.
wiurd s Niadgw Tag7al |

@3 4 7 ggas awrz arsl qarEaa o

(3) On the age of Vagbhafa see below p. XXIX

(4) sl dta, SEzAEw SiwEE | a9iE 93aEe |
Chikitsifa. V11, 3.

(
(
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We have been at some pains in arriving at
an approximate age of the composition of
the Susruta, because attempts have been made
now and then by a certain school of European
scholars to prove that the medical works of the
Hindus are of comparatively recent date. Haas
has propounded the bold and astounding theory
that the systematic development of Hindu
medicine took place between the tenth and six-
teenth centuries A. D.'  We 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
represents a school, which cannot or will not see
anything in India, which can claim originality
or antiquity. In his blind zeal to support this
theory, Haas has been led into the most egregi-
ous blunders. He comes to the strange conclu-
sion that the works of Vagbhasa, Madhava and
Sarngadhara and others supply the germs, out of

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

i1} Kehren wir nunmehr wieder zur historischen Frage zuriick,
so konnen wir jetzt einen Anfangs—und einen Endpunkt aufstellen,
zwischen welche wir mit eimiger Sicherheit das Entstehen der
systematischen Wissenschafit der Medizin bei den Indiern verlegen
miissen, namlich den Zietraum von der Mitte des 10, bis Zur
Mitte des 15, Jahrhunderts.—Ueber die Urspriinge der Indischen
Medizin, mit besonderem Desug auf Swsruta. Zeit, deut. morg,
Ges. XXX, p. 642.

(2v  FPide “Decline of Scientific Spirit” pp. 104-107.
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which the Charaka and Susruta have been
elaborated, forgetting or ignoring that the former
repeatedly and gratefully acknowledge their in-
debtedness to the latter.

Haas is anxious to prove that the Hindus
borrowed their notions of humoral pathology
from the Greeks, and that the origrnes 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 (=5o-
krates), which is often confounded with Bukrat,
the Arabic corruption of the Greek Hippocrates.!
There is certainly a strange similarity between
the chapter on “Initiation” in the Charaka
and the “Eides” of Asculapius as pointed out by
Roth, 2 and there is also much in common be-
tween the doctrine of humoral pathology of the
Greeks and the Hindus respectively—sugoest-
ing 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
any rate the first beginnings of it can be traced
so far back as the time of the Aigveda’®

(1) No less preposterous is the etymology of Kasi (DBenares),
which Haas derives from Kos, the native place of Hippocrates.

(z) 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, literature was encyclopedic, simply points out the
analogy and stops short there. M. Liétard, who evidently borrows
his infcrmation from Roth's article, jumps at once to the conclusion
that the Hindus owe their inspiration to the Greeks !'—Bull. de
FAcad. de Méd. Paris, May 5, 1896 and May 11, 18g7.

(3, = = o foqrg R Twd mawdat ) L3y s,

Sayana’s commentary to the above:—

and the orig-
in of Indian
medheing.

The doctrine
of humoral

pathology :
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Early Buddhist literature also furnishes us with
evidences of an ingrained belief in the causation
of diseases by the disturbance of the humors.
On going through the chapter on “Medicaments”
in the Mahavaggea, we are often reminded of the
contents of the Susruta.?  From Pawxini 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
historical evidence that during the life time of
Buddha and even much earlier the doctrine of

¥ WAl AitwAe Saesiae qEat g3t ey aafewEenee-
fagsd we g& agd wI9Eas |

(1) One or two instances may be quoted here :—*Now at that
time a certain Bhikkhu bad a superfluity of humors in his body”
— Vinaya Texts: pt. 1L p. 6o.

“And the blessed one said to the venerable A'nanda: ‘A dis-
turbance, A'nanda, has befallen the humors of the Thathagata’s
body”— #bid, p. 191.

The various kinds of salts used in medicine as also the
eye ointments, to wit, black collyrium [stibium], rasa ointment
[rasadjana), sota ointment [Srotaijanan] &c. ibid. p. 50, are
exactly the same as prescribed in the Susruta and other works
on Hindu Medicine. 1See also under aijanas, p. 52 of this book).

Note specially the reference to watthikamma which is a Pah
corruption of the Sanskrit vasiitarima :

“Now at that time the Chhabbaggiva Bhikkhus, since a surgical
operation had been forbidden by the Blessed One, used a clyster.”

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

(2) The very terms Avurveda and Ayurvedika # ¢ expert in
the Ayurveda occur in Paniai. We give below a list of some of
the technical terms.

frmmanANEREsAaIe g »iaies ; gREEmeEHRT
©)3100 ; WIELATAIH y|¥iee ; wEEEa 1033 ; SEHifaagEn
ismaa™ Iy wairgmizfosfzanEEs witee ;
Faifewa wiR1co ; CATATGAAA y|wivd ; WEGEHAE QI wIR=
Wi afewTs yRItRe ; UMEET GE AFAH 21T FElRTEH

CILIEER S
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humoral pathology and the Ayurvedic method of
treatment were in vogue.'

In the Varttikas of Katyayana also (4th to 3rd
century B. C.) the three humours of zata (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 them; a sanctity
of this kind is not acquired without 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‘exis-
tence, as we now have them, within thirty vears, ear-
lier or later, of, at least, 360 or 370 B.C.” (Intro. p. xxiii).

It is therefore evident that almost before the
birth of Hippocrates, the Hindus had elaborated
a system of medcine 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.”

(1) The Jivaka Komarabhachcha, who treats Buddha, derives
his surname from “kaumarabhsrtva,” a technical term for one of
the eight divisions (asfingas) of Ayurveda, meaning freafment of
fnfants, Vide the Makdvagea, Pt. 11, p- 174

In Asvaghosha's Life of Buddha we also read : “Atri, the Rishi,
not understanding the sectional treatise on medicine, afterwards
begat A'treya, who was able to control diseases.”— Beal's trans.
p- 1. This A'treya (Punarvasu) is very probably the same sage
who taught Agnivesa.

(2) Weber's Hist. Sansk. Lit. p. 266, Eng. trans. ed. 1892,

(3} “Wenn aber einmal der Boden von der Vorstellung geriiumt
1st, dass die Araber den Susruta und Charaka schon im o, Jahrh.
gekannt haben mussen, und wenn auf der andern Seite sich
herausstellte, dass die Theorien der indischen Autorititen in ihren
Grundziigen mit denen des Galen iibereinstimmten, so stiinde
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The capacity of a nation must be judged by
what it has independently achieved in the several
fields of knowledge and branches of literature
Mathematics, including Arithmetic and Algebra,
Geometry and Astronomy ; Phonetics, Philology,
Grammar, Law, Philosophy, and Theology.

Cantor, the historian of mathematics, was so
much struck with the resemblance between
Greek geometry and the Sulva satras that he, as
is natural to a European, concluded that the
latter were infiuenced by the Alexandrian school
of Hero (215 B. C.). The Sulva sutras, however,
date from about the 8th century B. C., and Dr.
Thibaut has shown that the geometrical theorem
of the 47th proposition, Bk. L, which tradition
ascribes to Pythagoras, was solved by the
Hindus at least two centuries earlier,’ thus con-
firming the conclusion of v. Schroeder that the
Greek philosopher owed his inspiration 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 composed in India about the 7th
or 8th century B. C.2 As Professor Macdonell
remarks : “we Europeans.......cooeireasaresn 222500

an alphabet which is not only inadequate to

years later, and in a scientific age, still employ

represent all the sounds of our language, but

nichts der Annahme im Wege, dass quch auf diesem Felde, wie anf
so vielen andern, die Griechen wieder das bahnbrechende Volk
und die ersten Lehrmeister der Welt gewesen sind.”—Z.D.M.G.
Vol. 0. p. 670.

(1) Journ. As. Soc. Beng. 1875, p. 227.

(27 See Goldstiicker on Pamini ; his place in Sanskrit Litera-

ture,
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even preserves the random order in  which
vowels and consonants are jumbled up as they
were in the Greek adaptation® of the primitve
Semitic arrangement of 3000 years ago.”

[t 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 whenever the priority of the
Hindus 1s unquestionable, 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
confess that Europe 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 Albérani, before
he took to the study of Sanskrit, entertained

(1) Cp. “une affirmation nouvelle de Punite de Pesprit humain.
Chaque fois que 'homme au méme degree de culture se retrouve
dans le mémes circonstances, il tend A penser, a croire, a sentir,
a agir de la meme fagon."—Goblet d' Alviella on “Classical Influ-
ence in Literary and Scientific Culture in India” ; Bull. de
I' Academie Royale de Belgique, 3rd. Series, T. 34, pp. 484 et seq.

(2) The late Prof. Maxmiller, who always held the balance
evenly in deciding between the rival claims of the East and the
West, in his last work, thus gives eXpression to the European
sentiments : “In some respects, and particularly in respect to the
greatest things........., India has as much to teach us s Greece
and Rome, nay, | should say more. We must not forget, of course,
that we are the direct intellectual heirs of the Greeks, and that our
philosophical currency is taken from the capital left to us by them.
Gur palates are accustomed to the food which they have supplied
to us from our very childhood, and hence whatever comes o us
now from the thought-mines of India is generally put aside as
merely curious or strange, whether in language, mythology, reli-
gion, or philosopy.—Auld Lang Syne : second sries, p. 161,

4
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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 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’ (Macdonell).

Those who attempt to prove that India owes
her civilisation—or at any rate such advance
and progress in the arts and sciences 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
made of the resemblance between the Greek and
the Hindu theory and practice of medicine,
The analogy is more superficial than real, and
does not seem to bear a 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 phlegm—a
cardinal point of difference.

Next to the Charaka and the Susruta, the
medical authority, who is held 1n the highest
estimation throughout India, is Vagbhata, the
author of Astangakridaya (lit. heart or the kernel
of the eight limbs or divisions of the Ayurveda).

(11 Cf. “I1 y a dans le corps quatre humewrs : le sang. la bile,
leau et le phlegme.”—((uvres d'Hippocrate, T. vil. p. 475, ed.
Littré, (1851).  Again : “Les guatre humeurs, sang, bile, phlegme
et ean, r'al démontré comment el pourgque toutes saugmentent

dans le corps par les aliments et les boissons.”"—ftud, p. 557.



XXVl

Indeed, in many parts of the Deccan the very
names of Charaka and Susruta were forgotten,
and Vagbhafa i1s looked up to as a revealed
author, and this is one of the reasons which
led Haas to conclude that the former succeeded,
and owed their inspiration to, the latter' (see
ante p. Xx).

The treatise of Vagbhasa may be regarded
as an 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 intro-
duces certain modifications and additions. Mineral
and natural salts chiefly figure in the prescriptions
along with vegetable drugs; mercury is inci-
dentally 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 processes.

The opening salutation of Astanga, which
is adressed either to Buddha or some Buddhistic
emblem, clearly reveals the religious faith of its
author ; there is a tradition current among the
learned Pundits of S. India, “that Vagbhata,
formerly a Brahmin, was persuaded by a Baud-
dha priest to adopt his religion, which he
embraced in the latter part of his life.”*  Inter-

(1) An die Stelle des seines Vorranges beraubten Susruta
wiirde ich unbedenklich das Ashfiigahridaya setzen.—Hippokrates
und die indische Medizin des Mittelalters. Z. D. M.G., Vol. 31, p. 649

(2) See, however, anfe p. xviii, fool note,

(3) Preface to Vaidvakasavdasindhue. p. 6.
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nal evidence also fully supports our author’s
proclivities towards Buddhism, * and he seems
to have flourished at a time when the religion
of Sakya Muni held its own in India. The
Chinese pilgrim 1'Tsing speaks of a compiler of
the eight divisions of the Ayurveda—possibly
this may refer to Vagbhata. ?

Cordier, following no doubt the authority
of Vaidyakasabdasindhu, states that, according
to Rajatarangini, Vagbhata lived at the time of
King Jayasimha (1196-1218 A. D) ; this view 1s
quite untenable, and it is one of the many in-
stances 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.*

Csoma de Keorss was the first to announce

(1) See the numerous passages quoted by Dr. Kunte mn las
Introduction to Vagbhata, pp. 14-15.

The remarkable passage we have cited above, in which our
author asserts the right of every man to think for himself (p. xviii}, 15
quite in keeping with the rationalistic age in which he lived, and he
further observes in the same place that a medicine will have its
efficacy all the same by whomsoever it is prescribed, be he Brahma
himself or any body else. It should be commended to those who
are lost in admiration over the “keen edged intellect” of Samkara,
who does not find a better weapon to fight with his opponents than
an appeal to the Pedas and other scriptures, see foot note to p. 107,

1A fus Hwwidr 9 9=
as wfuwifas = @ |
ugg AWl WA FWAT AT
=1 fasa amadifwnfa |
sfquraaua faar zanimfafoed ¢
Uttara. XL. 85, 86.

(2) “These eight arts formerly existed in eight books, but
lately a man epitomised them and made them into one bundle.” —
I'Tsing : Kecords of the Buddhist Religion by Takakasu, p. 128.

(3) The eminent Sanskrit scholar, the late A, M. Barua, in
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that the Thibetan Tanjur contains among others
translations of the Charaka, the Susruta, and the
Viagbhasa. '  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 Vagbhata
was one of the medical works translated by
order of the Caliphs. But no positive informa-
tion as regards the most distant date is yet

3 Kunte, from internal evidence, is in-

available ;
clined to place him ‘at least as early as the
second century before Christ.”

That Hindu Pharmacopeeia in the 7th century
ran on the lines of the Charaka and the Susruta,
and did not include any elaborate metallic pre-
parations is evident from the testimonies of Vana
and of the Chinese pilgrim, [-Tsing. Thus,
we read in the Harsha-Charita : “among their
number, however, was a young doctor of Punar-
vasu's race named Raszyana, 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.

] —— e

discussing the age of Kshirasvami discards the authority of Riija-
taraigini and observes :—I do hot see any valid reason for regard-
ing it as a historical authority for all its statements and the more
I learn the more my view is confirmed.” The name of Vagbhata,
however, does not occur in Stein’s edition of &g/, which may be
pronounced as the most reliable that has yet appeared.

(1) Journ. Asiatic Soc. xxxvii. (1835).

(2) Zeit. deut morg. Ges, T. Ixix, pp. 279-284.

(3) Regarding the bibliography of Vigbhasa, see two short
monographs by Dr. Palmyr Cordier; also Julius Jolly : Zur
Quellenkunde der indischen Medizin, 1. ‘Vagbhasa’, Zeit. deut.
Morg. Ges. LIV, pp. 260-74.

Hindu Phar-

macopoeia
the 7th
tary.

in
Cemn-
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He had mastered Ayurveda in all its eight
divisions, and, being naturally of an acute
intellect, was perfectly familiar with the diagno-
sis of diseases :"' [-Tsing also records : “I made
a successful study in medical science, but as it is
not my proper vocation, [ have finally given it up™
In his rules on giving medicine he further lays
stress on abstinence and fasting, and recommends
such drugs as the myrobalans, ginger, pepper,
liquorice, ete. In both instances, in vain do
we look for any metallic salts, which form the
leading features of the later Tantric and latro-
Chemical Schools.

CHAPTER 111
The Transitional Period

Circa Soo—rrro A.D.

Vimpa AND CHAKRAPANI

We now come upon a period which determines
the parting 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 mineral King-
dom. About the year 1050 A. D. Chakrapani
Datta, himself a learned commentator ol
both the Charaka and Susrata, wrote the cele-
brated medical treatise which bears his name.
Since the days of Vagbhata, metallic prepa-
rations had begun slowly to creep into use, and
at the time of Chakrapazi and his predecessor
Vrinda, they had so fully established their claims

(1) Cowell and Thomas' Trans. pp 143-144-
(2) Takakasu: Records of the Buddhist Religion, p. 128,
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that they could no longer be ignored. Thus we
find from the tenth century and downward every
medical work more or less recommending com-
pounds of metals which can only be synthetically
prepared.

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

Although Chakrapani belonged to the Brah-
manical creed, his writings show a decided lean-
ing towards Budhism. Thus Maghadha itself is
named #wE@EIfauEw or the country of the Mahi-
bodhi ; we have also such expressions as Fifg-
qwAVIud, g@EEal afw, amaasEw ) Lhis
might well be expected ; for Chakrapanri’s father
was physician to king Nayapala, the successor of
Mahipala, who ascended the throne about 1040
o B

Both Vsinda and Chakrapant mention Nag-
arjuna as an authority, and they follow closely
in the footsteps of Charaka, Susruta and Vagbhata ;
but at the same time they are amenable to the
influences brought to bear upon medicine by
the Tantras.

(1) The author, fortunately for future historians, has given an
account of himself in a colophon :—
ArefamETaaafy gy
AR G94; GAGSACF |
WA gigawrgasige .
Traguifafcs wqgzifasid |
*The author of this work is Sri C.p., who belongs to the family
of Lodhravali and who is younger brother of Bhianu and the son
of Naravana, the superintendent of the kitchen of the King of
Gour.” Regarding the date of Navapala, @i Cunningham’s
Archacolugical Survey of India, 111. p, 119, also Journ. As. Soc.
LX. Pt 1. p., 46, Life of Ausa by 5. C. Dasa.
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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 prepara-
tions. ' (see anfe p. 1.)

Dr. Hoernle observes : it would be satis-
factory to be able to discover what the sources
were on which Chakrapani drew for his com-
pilation ; they are not specified anywhere, I
believe, in his work.” 2 It is not easy to account
for the above remarks, seeiny that Chakrapani
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 Vigbhata, 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
Budhistic India hospitals attached to the nume-
rous monasteries for the treatment of man and

- = - —_ M

(1) w3 v watma fuss AifesEsET )
w5t w47 famasiy wad 9 9 §H hafafy
#fg 2fe szag9qa |Ivl Qe FRIAEANGRIT, |
Poonz ed. [ :‘,Iﬁ.
“sufae zElqsTURAZ ZEA HAT |
wreiTa fansl wafa mesa Sreasan |
qAREITN AfqAFTHTH] FHAA |
“gif wadFAT @el |7 Wl 988 § w0
“§if wRgEEaTYINE weEganifaead grasfau-
Awraag |l ‘s wad € fa L EL IR ACIPEIEE I
(2) Journ. As. Soc. Beng. LX. pt L. p. 150.
(3) a: faganfafaaifes fEgnar-
a3 fafaufa Famgsea
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beast alike.' It would also appear that ins-
criptions were engraved on rock pillars giving
recipes for the treatment of diseases. Thus
both Vzinda and Chakrapani speak of a formula
for a collyrium as inscribed on a stone pillar by
Navarjuna at Pataliputra : HTlniiﬁ‘ﬂ fafaar LE

arzfagas |

Chakrapazi bases his work on that of Vyznda, Pribable dae
who again follows closely the order and the
pathology of the Nidana of Madhavkara.? It
necessarily follows that Vzenda was a recognised
authority at least one or two centuries before
the time of Chakrapari and that the former was
preceded by the Nidana by atleast as many
centuries and thus we have internal evidence of
the existence of the Vidana in the eighth century
as the lowermost limit—a date which is further
corroborated by the fact that the Nidana was
one of the medical treaties translated by order
of the Caliphs.

As regards alchemy in India in the XIth cen- (iehemy in
tury, we cannot do better than quote @n extenso century.
Albéruni, 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 ignorance ;
for we find that many intelligent people are entirely
given to alchemy, whilst ignorant people ridicule the

(1) “Everywhere the King Piyadasi, beloved of the Gods, has
provided medicines of two sorts, medicines for men and medicines
for amimals.”  Edict 11, of Asoka.

(2)  Vrnda himself admits this :

g=A ¢ ¢ o dfwerd mafafanawsRm

5
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for cohabitation, 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 autho-
rity of Patanjali that one of the methods leading
to liberation is Rasiyvana? 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
wonderiul art by popping the choicest bit of this meal
into his mouth ?" Sachau's Trans. Vol. 1. pp. 187-88.

CHAPTER IV
The Tantric Period
Circa 1100 A.D.—r300 A.D,

Before we proceed further it would be advis-
able to take a hasty glance at the origin of the
Tantric Cult, as Indian Alchemy 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 elivir wvite and
the philosopher’s stone. In India, however,
these ends have played a secondary part in
promoting a knowledge of the chemical processes.
Here the origin of astronomy, geometry and
anatomy is to be sought in the exigencies of
religious rites.’  No less is the case with alchemy.

(1) CL the opening remarks by Dr. Thibaut on the Sw/i-
e

*It1s well known 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 account fur the origin of research in
those departments of knowledge which the Indians have cultivated
with such remarkable success. At first sight, few traces of this
origin may be visible in the Sastras of the later times, but looking

Origin of the
Tantrie Cult.
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We have already seen how the Atharva-veda
deals almost exclusively in charms, sorcery, exor-
cism of diseases by means of amulets and
so on. Itis sometimes supposed that the A.V.
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 foreshadow-
ed in the prayers of the Ak and later on so
fully developed in the Upanishads, represents
only the aspirations of the few cultured Aishis.
The bulk of the people have always sighed
for a royal road to salvation, hence the necessity
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 therefore more or less held sway over
mankind in every age and clime. As the Aryan
conquerors began to settle in India and came
into frequent cantact with the aborigines, 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 orthodox creed. Hence the protests
recorded from time to time in the Makabakrata

closer we may always discern the connecting thread.”—Journ. As,
Soc. (1878) Vol. XLIV. part 1. p. 227.

(1) As Bloomfield remarks :—"“There is no proof that even
the oldest parts of the £ V. or the most ancient Hindu tradition
accessible historically, exclude the existence of the class of writings
entitled to any of the names given to the Atharvan charms.”  Intro.

to A. V. p. XXX,
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and in the law-books against the vulgarity of
the aims of the 4. 7. and the refusal to accept
its authority (see anfe p. v). But on the other
hand, by virtue of its profound hold upon
popular beliefs and because indispensable sciences
like medicine and astrology are Atharvanic
by distinction, the fourth Veda has always
retained a considerable following.! If we turn
to Europe in the middle ages, we find the pro-
fessors of the “black art” sharing a fate similar
now

to the priests of the Atharvanic rites,
openly received in the bosom of the holy church
now anathematised and flung into prison.?

In the Sanskrit Literature whenever there
is any reference to sorcery or magic, it is generally
laid to the account of the A. /. But in the
course of time the worship of Siva came into
vogue, which incorporated much that was non-
Aryan in character, and which seems to have
got blended with A. V. rites as modified by
changes and requirements 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 phallus-worshippers mentioned in two
passages. ‘The Aryans in course of time came
to adopt this form of cult. There are many
passages in the Mahdbhirata showing that

(1) Bloomfield :—Intro. to 4. V. xlvi.

(2) This is exemplified in Albertus Magnus and Roger Bacon
The former rose to be a Bishop but “minder glucklich oder un-
vorsichtiger als Albertus Magnus, entging Roger Baco der Verfol-
gung als Zauberer nicht. Er wurde in Oxiord von seinen eigenen
Klosterbriidern in das Gefingniss geworten"—Gesch. . Chem. 1. 6 3.
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Siva was already venerated under the emblem
of the phallus when that epic was composed.”

By the VIIth century A. D., we find Siva's
worship well established in India. In the life
of King Harsa by Vana there is a eraphic
description of a weird ceremony performed by
a Saiva saint named Bhairavacharyya. “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 rturban, black unguents, black amulet.
and black garments, he had begun a fire rite
in the corpse’s mouth where a flame was burn-
ing.”? In the drama of Malatimadhava by
Bhavabhuti (690 A.'p.) we have also references
to similar rites.

We have here the outlines of what has been
known latterly as the Tantric Cult—a curious
admixture of alchemical processes on the one
hand, and grotesque and obscene and sometimes
revolting rites on the other—all centred round
the worship of Siva and his consort Pérvati
The sidelicht which is thrown in the life of
King Harsa and the graphic account left by his
contemporary, the Chinese pilgrim Hiuen Tsang,
enable us to draw a picture of N. India in the
ViIth century A. D. Tt has hetherto been taken
almost for granted that Buddhism was expell-
ed from India by the persecution of the Brah-
mins of the Renaissance period. There may
have been zealous bigots who now and then
went the length of hunting down Buddhists ;

. ——

y  Macdonell : Aisf. Sansk. Lt p. 153
) Cowell and Thomas’ Trans. of the fHfarsa-charifa p. g2.

I
(2
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but the concensus of testimonies seems to be
that both the people and the princes generally
maintained an attitude of philosophic toleration
towards the creed of Sikyamuni even so late
as the XTIth century A. D.* The causes which
brought about the extinction of Buddhism in
India worked from within. The purity of life,
and the austerity of practices enjoined on the
followers of the creed, became in the long run
irksome,  The monasteries degenerated into hot
beds of corruption, so much so that the semi-
savage Mussulman conquerors felt little compunc-
tion in putting the inmates thereof to the sword.
Hinduism also, which has been noted in all ages
for its assimilative and elastic character, swal-
lowed up the remnants of the Buddhists by
acknowledging the founder of their religion to
be an Awvatara or Incarnation of Vishau,

- -

(1) Cf. The anual report of the Asiatic. Soc. to hand :—

“The copper-plate of Madanapila which has just been re-
ferred to is interesting also from a sociological point of view. We
know that all the Pala kings were followers of the Buddhist reli-
gion, and that it was during their reien that Buddhism flourished
for the last time in India. Now the grant recorded in the plate
was made by Madanapila to a Brahman as a dadshiza or hono-
rarium for having read the Mahabharata to the queens of the
king’s harem. This is one more fact, in addition to others pre-
viously known, showing the intimate connexion that existed in
the time of those Buddhist ki ngs between Buddhism and Hindu-
15m, a connexion that resulted in the former losing more and more
its ground against the latter, and that thus prepared the way
for the final destruction of Buddhism by the Muhammedan in-
vadors.” p. 26.  Similar evidence is also afforded by Rajtar. eg

“Kalhana does not hesitate to refer repeatedly to the Bodhi-
sattvas or to Duddba himself as the comforters of ajl beings, the
embodiments of perfect charity and nobility of feeling. They are
to him heings of absolute goodness “who do not feel anger even
against the sinner, but in patience render him kindness.,,—Stein s
Intro, p. 8

The causes
which brought
abuout the ex-
tinetion

of Buddhism,
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We have seen that the A. I rites as also
the Tantric cults cover almost identical ground ;
both had their origin in the attempts at popular-
ising the religion among the masses by appeal-
ing to the baser or the less refined elements
of human nature. An enormous bulky literature
has thus sprung up representing this corrupt
and effete outgrowth of Brahminism.® There are
however two distinct classes of Tantras—Brah-
minic and Buddhistic—dealing in magic, al-
chemy, 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 Parvati, a Buddha, a Tathagata or an
Avalokitesvara is often addressed in the in-
vocation as the source and fountain of all know-
ledge. We have also a class of Tantras which
is an admixture of Buddhistic and Saiva cult
A notable example of which is afforded by the
Makakila Tantra® Rasaratnakara, the author-

= ——

(1) Tantras grew up in Kasmir also : “Tantric cult which in
Kasmir is still closely connected with Saiva worship, seems also to
have been well known to Kalhana” Stein's Intro. to Adjfar. p. 8o.

20 Cf. “Pour des esprits grossiers et ignorants, de tels livres
ont certainement plus de valeur que les légendes morales des pre-
miers temps du DBuddhisme. [Ils promettent des avantages tem-
porels et immédiats ; ils satisfont enfin 4 ce besoin de supersti-
tions, & cet amour des practiques dévotes par lequel s'exprime
le sentiment religieux en Asie, et auquel ne répondait quimpar-
faitement la simplicité du Buddhisme primitif.” Burnoul’s—/Zutro.
& Dhist. du Buddhisme fnd, p. 466. Regarding Buddhistic Tantras
and their relationship to Saiva Tantras, the reader is referred to
Burnouf's admirable exposition (loc. cit.).

1) Iutre. Hist. Buddh. ind., p. 480.

L3/
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ship of which is ascribed to Nagarjuna, also
belongs to this category ; this work as well as
Rasarnava, 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 re-
positories of chemical knowledge ? The answer
is given in the words of Kasarnava (lit. sea of
mercury) itself, which extols the virtues of mer-
cury and its various preparations :—

“As it is used by the best devotees for the highest
end, it is called parada (quicksilver).”

“Begotten of my limbs, it is, O goddess, equal to me,
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 objection
is not allowable, liberation being set out in the six
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 pe-
rishable, 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 it is said in the Rasahridara —

6
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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 des-
cribed —

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

“Of wvarious colours, and free from excessive
Auidity or mobility (see p. 41).

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

“Wetness, thickness, brigchtness, heaviness, mobility,

“The fixed condition is described in another
place as follows :—

“The character of fixed quicksilver is that it is :—

“Continuous, readily fusible, efficacious, pure, heavy,
and that it can revert to its own natural state.” Cf p. 136.

“Some one may urge : If the creation of mer-
cury by Hara and Gauri were proved, it might
be allowed that the body could be made per-
manent ; 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 authorities :—

“Eighteen modes of elaboration are to be carefully
discriminated.”

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

And these methods of elaboration are enu-
merated thus —

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

“Kindling, going, falling into globules, pulverising,
covering.”

“Internal flux, external flux, burning, colouring, and
pouring.”
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“And eating it by parting and piercing it,——are the
eighteen modes of treating quicksilver.”

“These treatments have been described at
length by Govinda-Bhagavat, Sarvajha-rames-
vara 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. Rasarnava says —

“You have, O God, explained the killing of metals.
Now tell me that process of dekavedha by means of
which @rial locomotion is effected. Mercury is equally
to be applied to metals and body. First make its ex-
periment on metals and then [having thus gained
experience] apply it to the body.”!

“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 knowledge. None, when
not alive, is likely to know the knowable and therefore
a man must live (to know the knowable).”

(1) We have in some places adopted Cowell and Gough's
trans. of Sarvadarsanasamagraka, but the rendering appears to
be faulty in many instances, notably in the above sloka. The
original runs as follows :—

7 | TN WgAREAIa #WE FRIII FAGE TR
@l | agW T A

wredymal 29 ggY qoHIfEE |

4 swduwia= a9 @i @=it afa )

a1 W1® q91 2% @ve A% 64l |

qaA FHA 2fa gAd TeAredl |

gs &i# gitea gaE® wawafia

I. C. Vidyvasagara's Ed. (1858),

Here Cowell and Gough render ﬂlﬁl’ﬁﬁ as “eulogistic of the
metal # and #re as “blood.” Regarding ¥1q31=. See d. 104



xlv

“It 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
value is proved even by seeing it, and by touch-
ing it, as it is said in the Rasarzava :—

“By means of seeing it, touching it, eating it, re-
membering it, worshipping it and bestowing it upon
others, six kinds of highest merits are attained.

“Equal merit accrues from seeing mercury as ac-
crues from seeing all the phallic emblems.”

“On earth, those at Kedara, and all others what-
soever.”

“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 enjoyment,

health, exemption from decay, and immortality.”
“The sin of disparaging mercury is also set

out :—

“The adept on hearing quicksilver heedlessly dis-
paraged 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. 5. p. 43-

The quotations given above are from the
Sarvadarsanasamgraha, or a “Review of the
different systems of Hindu Philosophy” by
Miadhavacharya, prime minister to Bukka I.
of Vijayanagara, and who was elected in 1331
A. D. head-abbot of the monastery of Sringeri.
Of the sixteen philosophical systems current in
the 14th century during the author's lifetime,
Rasesvaradarsana or the “Mercurial System” is
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one. From the fact that Kasarnva 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 12th century. In Amarasimha’s Lexicon
(ca. 1000 A. D.)! the following synonyms of pa-
rada (mercury) are given, namely, chapala, rasa,
and sufa ; but in the vocabulary of Fisvakesa
by Mahesvara (1188 A. D.), karaviya (lit. semen
of Siva) is added thereto. Now in the Tantric
literature, of which the philosophy of mercury is
the main outcome, quicksilver is regarded 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 preparations, had their origin sometime
about the 11th to 12th century A. D. It would
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 their origin about
the 11th 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 £ 7. and the A. 7. 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 Madha-

= - ——cm. L

(1) Regarding the date of Amarasimha see also p. so.
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vacharya, a very cautious and discriminating writ-
er, whom we have quoted above, describes the
works he cites, including Rasarzava, as “ancient
authorities” in his lifetime (see above p. xliv).

We have already had occasion to draw atten-
tion to the non-mention of metallic preparations,
notably of those of mercury, in the writings of
Viana and I'Tsing (p. xxix). But this is another
apt illustration of the dangers of the argumentum
ex silentio. In the Vwikat samhita of Variba-
mihira (d. 587 A. D.) there is mention of iron
and mercury among the aphrodisiacs and ton-
ics ;' and this historical evidence is of great
use to us in deciding the age of the Tantras, deal-
ing with mercury.

Contemporary collateral records by foreign
writers go to corroborate the date of the alchemical
Tantras tentatively fixed by us, as the name
and fame of mercurial remedies as used by the
Hindu yogrs had spread far and wide. The
following two extracts will suffice :

“There is another class of people called Chught
(yogi), who were indeed properly Abraiman, but they
form a religious order devoted to the idols. They
are extremely long-lived, every one of them living to
150 er 200 years. They eat very little * * *
and these people make use of a strange beverage, for
they malke a potion of sulphur and quicksilver mixed

————

(1) wwstad® w1 gagwm oH F9EH AfwagwEE |
gmza: ustaafzafa qafaa=nfa sqmafa g )
AT FIAHY IR TR T
veifwarsiqfasyaafa disanqg |
aaifa fanfaceifa safadish
Hisatfastsfa Taamat g53a 5 2
Ch. 76, Kern's Ed. p. 384.

Earhest his-
torical  evi-
dence of the
intermal use
of mercury.
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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 their childhood.”—Yule's
Marco Polo, Vol. 11. . 300.

“Arghun, der Alchymie und den geheimen Wissen-
schaften ergeben, hatte indische Bachschi, d. h. Schrei-
ber, gefragt, durch welche Mittel sie sich ihr Leben
so langwierig fristeten, Sie gaben ihm ein aus Schwefel
und Merkur zusammengesetztes Mittel als die Panacee
der Lebensverlingerung ein.” (1200 A. D.)—Hammer-
Purgstall ; Geschichte der lechane, 1. p. 391.

[t is to be regretted that of the several works
quoted by Madhava, Rasérnava alone seems
to have survived to our days. This work is
almost unknown in Bengal, and extremely rare
even in N. India and the Deccan. We have been
fortunate enough to procure a transcript of it from
the Raghunatha Temple Library, Kiasmir, and
another from the Oriental Mss. Library, Madras.
As one of the earliest works of the kind, which
throws a flood of light on the chemical know-
ledge of the Hindus about the 12th century A. D,
Rasarnava must be regarded as a valuable na-
tional legacy. It has, besides, the merit of being
the inspirer of several works of the latro-che-
mical period, notably Rasaratnasamuchehaya and
Rasendrachintamane, Although  Rasarnava as
a Tantra pretends to 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 compiled from preéxist-
ing works, for instance, it has not hesitated, as
we find, to borrow copiously from Rasaratna-
Aara attributed to the renowned alchemist Nawi-
rjuna. Of this last work we have been able to
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obtain as yet only a fragment from the Kasmir
Library ; but it has been of signal use to us, as
by the parallelism of its text the genuineness and
authenticity of a great portion of the Aasarnava
have been established.

[n the presént volume it has been our aim to
compare and collate carefully the passages in
the Mss. of Rasarainikara, Rasarnava and Ka-
saratnasamuchchaya, in so far as they bear on
chemistry and allied subjects; in this way
several important lacuna have been filled up
and many doubtful readings restored. Parallel
passages have often been quoted in the foot-notes
and cross-references given, pointing out where
the probable borrowing has taken place. Itis to
be hoped that by instituting this sort of inter-
comparison, the verbal integrity of the texts
adopted may be depended upon, and the danger
of interpolation has been avoided.

The translations presented do not always pre-
tend to be strictly literal, and we hope the indul-
gent reader will put up with infelicities of ex-
pression here and there, which could not be
avoided without taking undue liberty with the
orivinal. We have drawn very largely upon R.R.S,,
because it has several features to recommend.
First, an excellent edition of it has been publish-
ed at Puna, based upon a comparison of 13 Mss,,
procured from different parts of Southern India.
Saconl, there exists a Ms. of it in the library
of the Sanskrit College, Benares, in a very neat
and legible handwriting, copied in samvat 1830
i.e. 1793 A.D., to which we have had access
whenever required. We have also obtained a tran-
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script of it from the Kasmir Library. The Benares
and the Kasmir Mss. agree in all essentials, but
differ in certain places from the Puna edition,
The text we have adopted is thus based upon a
comparison of the Deccanese and N. Indian
exemplars. Third, while Rasaratnikara and
Rasarnava are Tantraspure and simple in which
alchemy is incidentally dwelt upon, R.R.S. is a
systematic and comprehensive treatise on materia
medica, pharmacy and medicine. Its methodical
and scientific arrangement of the subject-matter
would do credit to any modern work, and al-
together it should be pronounced a production
unique of its kind in Sanskrit literature. Its
value is further enhanced from the fact that the
materia medica portion is harmoniously blended
with chemistry.

The author, whoever he may be, is very anx-
ious to establish his identity with Vagbhaza, the
celebrated author of the Asfaniga, and describes
himself as such in the colophons at the end
of every chapter (p. 43); but he forgets that
in doing so he is guilty of a glaring piece of
anachronism. The chemical knowledge, as re-
vealed in the Viagbhata, is almost on a par with
that in the Susruta. But this sort of utter dis-
regard for chronological accuracy is by no means
uncommon in the alchemical literature 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 interval

(1) “L’hypothese la plus vraisemblable & mes yeux, c'est qu-
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of time between our pseudo-Vagbhasa and the
author of Astdnga is even much wider than that
between the Latin Geber and the real Geber.
We are apt to be very harsh on these literary
forgerers ; rather we ought to give them credit
for their utter self-effacement. 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 direct historical evidence is
available, we are not left entirely in the dark.
Our .‘:lll[hl:lr, at the very outset, names twenty
seven alchemists from whose writings he derives
his materials (p. 42), and later on, in the section
on apparatus (p. 72), he quotes Rasarnava as
a source of his information. Opium was not
employed in medicine in his time nor is there
any mention of Ferangaroga, (lit. 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-chine (China root) occupies a conspicuous
place in the much later work, PBhdavapratkasa.
The date of the R.R.S. may, therefore, be placed
between the 13th and 14th centuries A. D.

un auteur latin, resté inconnu, a écrit ce livre dans la seconde
maitié du Xllle sitcle, et I'a mis sous le patronage du nom vénéré
de Géber ; de méme que les alchimistes gréco-égypliens avaient
emprunté le grand nom de Démocrite pour en couvrir leurs élu-
cubrations.”—ZLa Chimie au Moyen dee, 'T. 1. p. 349.

(1) This is the name by which syphilis is known in the later
Hindu medical works. 5See p. 138

Probable date
of B. R. 5.
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CHAPTER V
latro-Chemical Period

During the Tantric period, with its system
of the “Philosophy of Mercury,” a vast mass of
chemical information was accumulated, which
was pressed into signal service in the period
immediately succeeding it—the latro-chemical
Period of India. The prominent feature of the
former lies in the search after the e/ixir vitae and
the powder of projection as the contents of the
Rasaratnikara and Rasarnava amply testify ;
whereas in the latter these phantastic and ex-
travagant ideas, impossible of ‘realisation, had
subsided into something more practical and tan-
oible. The numerous preparations of mercury,
iron, copper and other metals, although they
could not secure immortality or revive the dead,
were found to be helpful accessories in medicine.
At first they came to be used cautiously and
tentatively, mixed up with the recipes of the
Charaka and the Susruta, which are drawn chief-
ly 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-
tensions were set up on behalf of these metallic
preparations. Thus in Rasendrachintamani, a
work probably co-eval with R. R. 5., we
come across this remarkable passage :—"Rever-
ed teacher! be pleased to instruct me, for the
benefit of the weak and the timid, in a mode of
reatment which will dispense with the use of
the lancet, and both active and potential cau-
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teries,” thus putting in a plea for the indiscrimi-
nate use of mercurial remedies.

R. R. S. 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
similarity of their contents would render their
translation only a work of supererogation. We
have, therefore, 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
complete, which fails to take note of the con-
spicuous figure whom the Indian alchemists
unanimously look upon as the inventor of the
processes of distillation and calcination—the re-
nowned and the venerable Nagarjuna, the repu-
ted author of Kakshaputatantra, Rasaratnakara
and Arogvamanjari etc. Our R. R. S, in the
opening lines, invokes him as one of the 27 alche-
mists, and in the chapter on minerals quotes him
as an authority. So does Rasendrachintaviant
as also Chakrapani while describing the process
of roasting iron (p. 34).

We have already seen that according to
Vzinda and C. p., Nagarjuna was the first to in-
troduce the preparation known as Kajvali
(black sulphide of mercury p. 32). Dalvana
also makes him the redactor of the Susruta.
The mention of Nagarjuna by all these authori-
ties would not remove him far from the 8th or
the gth century A. D., a date which is also con-
firmed by Albérini. who says :

Nagarjuna.
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“A famous representative of this art [alchemy ]
was Nagirjuna, a native of the fort Daihak, near
Somanath.  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 1. p. 189.

But there are difficulties in the way of accep-
ting this chronology of the age of Nagarjuna.
Hiouen Thsang, who resided in India from 629
A. D. onwards, relying upon local traditions,
speaks of Nagirjuna' as a learned and revered
Buddhist and alchemist, and a friend of King
Satvahana.? The poet Vana, a - contemporary
of the Chinese pilgrim, also corroborates this
account in his life of King Harsha.

[n the Buddhist canonical literature, Nagar-
juna is a prominent figure as the founder, or,
at any rate, the systematiser of the Madhyamika
philosophy. Western scholars maintain that he
lived in the 1st century A. D., while according
to Rajataraigini the “History of Kasmir™ by

(1) “Nigirjuna Bodhisatva was well practised in the art of
compounding medicines ; by taking a preparation (pill or cake),
he nourished the years of life for many hundreds of years, so that
neither the mind nor appearance decayed. Satviha-raja bad par-
taken of this mysterious medicine."—DBeal's Buddhist Records of
the Western Wotld, vol, 11 p. 212,

Again :—“Then Nagarjuna Bodhisatva, by moistening all the
great stones with a divine and superior decoction {medicine or
mixture), changed them into gold."—/#id, p. 216.

(20 “Nigirjuna was a friend of Satvdhana, a king of Kosala
country to the South West of Urisya and watered by the upper
feeders of the Mahanadi.™—J/&id. I1. p. 200. As to the age of
Satvahana see Burgess' Archaological Survey of 5. India. Regard-
ing Nigirjuna see also fufrod. a I histoire du Buddh. Ind. p. 508,
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Kalhaza Misra (11 century A. D.), Nagarjuna
flourished 150 years after Sikyasimha had be-
taken himself to asceticism, z.e. he lived in the
last quarter of the 4th and first quarter of the
ard century B. C. It is doubtful, however, if
Nagarjuna, the philosopher, is the same as Nagar-
juna, the alchemist, considering that we find no
reference whatever to the processes of distilla-
tion, sublimation etc. in the Charaka, the
Susruta, and the Vagbhafa, though it must be
admitted that the latter can lay claim to superior
chemical knowledge. (see p. xxvii).

We have also another alchemist in Patanjali,
who is better known as the commentator of
Paxini. He probably lived in the 2nd century
B. C.* Sivadasa, in his commentary of Chakra-
pani, quotes him as an authority on Lokasastra,
or the “Science of Iron,” and Chakrapani himself
speaks of him as the redactor of Charaka (sce
p. x). Bhoja in his Nyayavartika speaks of Pat-
afijali, as a physician both to the mind and to
the body.? The moksha (salvation), as taught
in the Yoga system of Patanjali, is also connected
with alchemy.? We have already seen, while
discussing the ‘“‘Philosophy of Mercury” (see

(1) Prof. Bhandarkar : fnd, Antiguary, 1872, pp. 299-302.

(2) “Siie fawe g2 arat w6 991w q A% |

Asyrwdtd & wad gAmi ganfE ymfAueadast  ”

—Bhoja : Myayavarfika, quoted by Sivarama, the commentator
of Fisavadatta,

(3) *The author (Patanjali) adds to the three parts of the path
of liberation a fourth one of an illusory nature, called Rasdyana,
consisting of alchemistic tricks with various drugs, intended to
realise things which by nature are impossible.”—Albérini’s Fndia

—1. p. Bo.

Patanijali
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ante p. xliv), that Rasayana 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,

[n the present volume we shall seldom have
occasion to go beyond the 14th century o ol B8
It will, perhaps, add to the interest of the subject,
if we turn our eyes for a moment to the progress
of chemical knowledge in Europe at that time,
and the alchemistic ideas and beliefs dominating
it. Contemporary with the authors ot Kasarnava
and Rasarainasamuchehaya, were Roger Bacon
(d. 12094), Albertus Maguns, Raymond Lully,
and Arnaldus Villanovanus. Roger Bacon does
not hesitate to assert that the philosopher’s stone
was able to transform a million times its weight
of base metal into gold. The above-named al-
chemists are also unanimous 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 Rasarnava and the other Tantras
will not fail to find that there is much in common
between the Hindu alchemists and their Euro-
pean Confreéres.

The knowledge in practical chemistry, pre-
valent in India in the 12th and 13th centuries
A. D., and perhaps earlier, such as we are en-
abled to glean from Rasarnava and similar works,
is distinctly in advance of that of the same period
in Europe. It was known for instance that
blue vitriol and a variety of the pyrites (see p.39)
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yielded an essence in the shape of copper ;
and calamine, zinc. The metallurgical processes,
described under the latter, leave little to improve
upon (p. 49), and, indeed, they may be transfer-
red bodily to any treatise on modern chemistry.
Even Paracelsus, who flourished some three cen-
turies 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
Paracelsus, and who vigourously combated the
defects in his doctrines, * * #* and the em-
ployment of *‘secret remedies,” believed in the
transmutation of the metals and the efficacy of
potable gold." It is not necessary to pursue this
subject further here, as details will be found in
the chapter on metallurgy (pp. 83-92).

The truth is that up till the time of pseudo-
Basil Valentine (ca. 1600 A. D.), very little scien-
tific progress was achieved in Europe. The doc-
trines of Aristotle and of the Arabian alchemists
held the ground, and the enigmatic and mystic
language, which was often used as a cloak for
ignorance, 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 Pharmacopeia.
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

(1) Gesch. d. chem. 1. 113
8
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tampered with. A eritical examination of the
Bower Ms,, such as we owe to Dr. Hoernle,
shows that the recipes of several important pre-
parations agree in all essentials, and sometimes
word for word, with those of the Charaka and
the Susruta of the existing recensions (see ante
p. x1x). Mr. Ameer Ali is scarcely correct
when he claims that “the Arabs invented chemi-
cal pharmacy, and were the founders of those
institutions which are now called dispensaries.” !

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 perfection in scientific
pharmacy achieved by the Hindus at an early
age (p. 22). It is absolutely free from any trace
of quackery or charlatanism, and is a decided im-
provement upon the process described by a
Greek writer of the XIth century, as unearthed
by M. Berthelot.? As regards dispensartes and
hospitals, every one knows that Buddhistic India
was studded with them (oide p. xxxii).

Speaking of the progress of chemistry in
Europe in the XV Ith century, Prof. Schorlemmer
remarks —

“Up to the XVIth century almost the sole object of
chemical research had been to find the philosopher’s
stone. But now chemistry began to develop itself
two new and different paths, opened by two distin-
guished men——Agricola, the father of metallurgy, and
daracelsus, the founder of latro-chemistry or medical

(1) Hist, of the Saracens. p. 462. (e, 180,
(2} See p. 22
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chemistry. Both contributed chicfly to the develop-
ment of inorganic chemistry * * * In opposition
to the school of Galen and Avicenna, Paracelsus and
his followers chiefly employed metallic preparations
as medicines.” !

Udoy Chand Dutt, in the preface to his
Materia Medica of the Hindus states —

“The oldest work, containing a detailed account of the
caleination 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, I
believe, a concise treatise on medicinal preparations by
Siarngadhara.”

This is evidently a mistake. Sarngadhara is
simply a compilation based upon the Charaka and
the Susruta on the one hand, and the Tantric
works deseribed above on the other. It cannot
be regarded as going beyond the latter part of
the 14th century, and 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 know-
ledge into the service of medicine and introduce
the use of the internal administration of mercurial
preparations, is given to Paracelsus (1493-1541).
The Nigiarjunas and the Patanjalis of India,
however, had the merit of anticipating Paracelsus
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 1oth century A. D. at the latest ? (see anfe

(1)  Rise and development of Grganic Chemistry, wed. 1894 . p. 4.
(2) In Europe, its use dates from the 17th century. “Das
schwarze Schwefelquecksilber lehrte zuerst Turquet de Maverne,

im Anfange des 17, Jahrhunderts, durch Zosammenreiben von
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p. 32). We have, indeed, reasons to suspect that
Paracelsus got his ideas from the East, and in
Chapter on Arabian [ndebledness to India we
have pointed out the media through which Indian
sciences filtered into Europe.

Dutt says : “We cannot help admiring the inge-
nuity 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, re-
cording such remarks regarding them as the fol-
lowing :—

“Soomboolkhar, ‘the white oxide of arsenic.'—T here
are six kinds of this, one named Sunkia, the third
Godanta, the fourth Darma, the fifth Huldea, The
Yunini physicians do not allow this to form a part of
their prescriptions, as they believe it destroys the
vital principle. The physicians of India, on the con-
trary, find these drugs more effectual in many disorders
than others of less power, such as the clax of metals.
FFor this reason too [ am in the habit of seldom giving
these remedies internally, but [ usually confine my
use of them to external application and as aphrodisiacs
which I prescribe to a few friends, who may have
derived no benefit from Yunidni prescriptions. It is
better to use as few of them as possible.” !

“Para, ‘Mercury.'—It is very generally used through-
out India in many ways, both in its native and pre-
pared 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.” ?

warmen  Quecksilber mit geschmolzenem Schwefel darstellen.” —
Kopp : Gesch. vol. 1V, 186,

(1)  Taleef Shareef trans, George Playfair, p. 99.

(2, Jbid, page 20.
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“Loha, ‘Iron.'—It is commonly used by physicians
in India, but my advice is to have as little to do with it
as possible.” !

Nor must we forget that so late as 1566 A.D.,
the Parliament and the Faculty of Medicine,
Paris, condemned and forbade what was regard-
ed as the dangerous innovations of Paracelsus.?

Apart from the historical data already ad-
duced, the above extracts from a Mohammedan
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 to
“Lepra Arabum,” written in the early part of
the last century, thus expresses his views on the
subject :—

“It is 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 ques-
tioned whether the natives of India were before the

Arabians or only second in order in availing themselves
of the virtues of that powerful mineral. Rhases, *

(1) Taleef Shareef, page 146,
(2) Gesch. d, Chem, 1, 110,

(30 Of course, we are keeping China out of view, Cf. “The
Eliver of life and the art of transmuting metals had been sought
after in the East long before the Arabs introduced the study of
alchemy into  Europe. The philosopher's stone is the fan sha of
the Chinese 7e the red bisulphuret of mercury or cinnabar’—
Beal's Hudilist Necords, 11, 50.

(4) “Argentum vivum cum extinguitur ardens est, quod scabei,
et pediculis auxilium offert”—Rhazes : de Ke med. (lib i, cap. xxiv).
In the days Of Pliny the Elder the medicinal virtues of mercury
do not appear to have been at all ascertained ; that writer termed
quicksilver the #ane and poison of all things and what would
with more propricty be called deadi silver. (Naf. Hist. b xxxii.
Cap vi).
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Mesu and Avicenna ' all notice it, and according to
Fallopius, as we find observed by Le Clerc in his
Histoirve de la Médicine pp. 771-791, it was the opi-
nions of those writers which first suggested its use in
venereal diseases.” ®

From the evidences we have adduced all
along there can now be scarcely any question as
recards the priority of the Hindus in making
mercurial remedies a speciality ; and they are
entitled to claim originality in respect of the
internal administration of metals generally, see-
ing that the Charaka and the Susruta, not to
speak of the later Tantras, are eloquent over
their virtues.

CHAPTER VI
[ NDEBTEDNESS OF THE ARABIANS 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 know-
ledge had begun to burn very low in Europe,
and even when the very vestiges of Greek cul-
ture 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
intellectual treasures of the East, and thus laid
the foundation, so to speak, of modern European
greatness.

(1) Avicenna says of mercury “argentum vivum extinctum
adversus pediculos et lendes cum rosaseo oleo valet” Vide
canon med, L6 01, tract, 0, p. 119,

(2) Trams. R. As. Soc. (1824-27)
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It will, perhaps, be not out of place to discuss
here briefly as to how much India indirectly
contributed to this result in the departments of
medicine, pharmacy and other kindred subjects.

The author of A7tab-al-Fihrist, who wrote
towards the middle of the tenth century,® Hayji
Khalifa and Ibn Abt Usaibiah, who flourished at
the commencement of the 13th century, distinct-
ly mention that by order of the Caliphs Harun
and Mansur several standard Hindu works on
medicine, materia medica and therapeutics were
translated into Arabic. The information on the
subject has been gathered at length by Dietz
in his Awalecta medica, Wustenfeld, author of
Geschichte der Arab. Aerzte, Cureton,? Fligel,
Miiller and other Arabic scholars.

Fliigel ? states on the authority of Aitab-al-
Frhrist that Susrud (the Sanskrit name Susruta,

1 “Abu'l Faraj Mohammed bin Ishak, surnamed au-
Nadim, a native of Bagdad, first conceived the idea of a biblio-
graphical dictionary. His Kitib-ul-Fihrist deals with every branch
of learning. It gives the names of many authors and their works
which have ceased to exist ."—XKst, of the Saracens by Ameer
Ali, p. 469.

(2) Prof. H. H. Wilson in a /Vede appended to a paper by the
Rev. W. Cureton entitled “A collection of such passages relative
to India as may occur in Arabic writers” thus pithily summarises
his own views :(—"In medicine the evidence is more positive,
and it is clear that the Charaka, the Swsrufa, the treatise called
Nidiina on diagnosis, and others on poisons, diseases of women
and therapeutics, all familiar to Hindu Science, were translated
and studied by the Arabs in the days of Harun and Mausur,
either from the originals or translations, made at a still earlier
period, into the language of Persia.”—fowrn. Royal. Asiatic Soc.
old series, vi. pp. 105-113.

(3) "Zur Frage iber die iltesten Uebersetzungen indischer
und persischer medicinischer Werke ins Arabische ;¥ Ziet. deut.
maorg. Ges. Xi. pp. 148 and 325,
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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 officinal 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 testimony
of Arabic writers, notably of Haji Khalifa, that
Hindu astronomy, algebra, and medicine were
zealously studied by their compatriots, and many
Hindu savants were induced to reside at the Court
of the Caliphs as their instructors. Mussulman
students, in their eager thirst for knowledge, used
to flock to the centres of learning in India, and
there drank deep at the very 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 sciences firsthand.
That this is no language of rhetoric will be
evident from the extracts quoted below from
Gildemeister's Seriptorum Arabume De Rebus

Tndicis loct et opuscula:

“Etiam Muhammed ben Ismail al Tantkhi in
Indiam profectus est eo imprimis consilio, ut Indorum
astronomiam cognosceret.,

“Ibn Albaithar, rei herbariae inter Arabes peritis-
simus, qui ad eius disciplinae studium longinqua
itinera per Hispaniam Africam et Asiam instituit,
etiam in Indiam venit, teste Leone Africano ; Abulfada
tamen et Ibn Abi Ugaibia, qui de eius vita scripserunt,
eius rei mentionem nou faciunt.” p. 8o.

“Sed etiam accuratius edocti erant, et scite iam
vetus Indopleusta eas disciplinas, in quibus Indi maxime
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excellerent, nominat has: medicinam, philosophiam
et astronomiam. Eodem modo Hag'i Khalfa arithme-
ticam, geometriam, medicinam, astronomiam et meta-
physicam enumerat.” p. 81.

“De libris ex Indica lingua in Arabicam conversis iam
inter Arabes egerunt 11, qui libros de re literaria com-
posuere. 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 fadice scientiarum  * .
. * * quem scripsit anno 337 (inc. 10 lul. 948)
inter monumenta literarum  Arabicarum etiam pecu-
liari cura egit de libris e linguis Graeca, Persica et
Indica conversis.” p. 82.

Haas, whose criticism of the Susruta we
have already noticed, having once 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
discounting, nay, explaining away, the numerous
references to Hindu works made by Mussulman
writers. This had the effect of eliciting a reply
from Miiller, who subjected the Arabic literature
bearing on the subject to a crucial examina-
tion, especially Book XII of Useibia. He finds
that not only the Charaka and the Susruta, but
also the Nidana and the compendium Asankar
a book on Poison by Sanaq the Indian, and an-
other on Warm and Cold, and several other works
were rendered into Arabic. This German orien-
talist also arrives at the conclusion that Indian
physicians practised at the Court of Bagdad.?

(1) A Variant has Asfanfar, which will be readily wentified
as the Astinga of Vighhafa (see p. xxvi.)
(2) “Schon vor Er-Rasid, vielleicht sogar gleichzeitig mit dem
9
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an additional proof of the esteem in which the
Hindu system of medicine was held by the
Moslem world. We also learn that “the Christ-
ian philosopher and physician from Bagdad,
Abulkahir Alkhamnour, friend of Albéruni, seems
to have practised in Ghazni his medical pro-
fession” (Sachau). This is significant as indicat-
ing that both the Greek and Hindu systems held
sway side by side ; but more of it anon.’

So far as regards historical evidence. Let .
us now see if any infernal evidence could be 9«
gathered in corroboration 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 Examination of Poisoned
Food and Drink. These are the chief character-
istics as given by Sanaq, the Charaka and the
Susruta respectively.

— e ———— e —e

(1) “Dietz also in his Analecla Medica proves that the later ;
Greek physicians were acquainted with the medical works of
the Hindus, and availed themselves of their medicaments ; but
he more particularly shows that the Arabians were familiar with
them, and extolled the healing art, as practised by the Indians,
quite as much as that in use among the Greeks."—Royle : Antiy.
Hind, Med. p. 4.
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asiatica,® myrrh, melia azadirechta, calotropis (as-
clepias), and red sandal. To quote Gildemeister :

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

“Abuldhali Sindius dum Indiae regiones describit,
dicit :

“Negarunt quidem sodales mei nec tamen istud
praestantissimum est,

“Quando laudabatur India Indaque sagitta in campo
caedis,

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

“Contingunt hyacinthi et uniones ei qui monilibus
caret.

“Ibi originem habent muscus et camphora et am-
barum et agallochum

“Et aromatum genera, quibus utuntur qui inodori
sunt,

“Et odoramentorum species et myristica et spica
nardi ;

“Ibi ebur et tectonae lignum, ibi lignum aloes et
santalum

‘Ibique est tutia montis instar longissimi,” pp. 217-218.

That the Charaka should be changed by
Arabic writers into Sarat, Susruta into Swusrud,
Nidana into Badan, Astdnga into Asankar
and so forth, need not at all surprise us. Such
transformations can well be explained on phone-

tic principles. Moreover, one must remember

(1) The extract of the wood was also known to the Greeks
under 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 (?) .
the Dolichos, mentioned by Hippocrates and Theophrastus, as
well as by later authors, is considered to be Phascolus Vulgaris,
and to have been introduced from India in the time of Alexander”

Royle : Antiguity of Hindu Med., Lond., 1837, p. 112,
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that the Indian works translated into Arabic were
sometimes derived from preéxisting Phelvi ver-
sions, and in the migrations through successive
languages, the names often got frightfully disfigur-
ed. 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 himself acknowledges :
“1 shall only say, from a sense of gratitude, that
I 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 Sans-
krit word edvapalt (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 Barzouh-
yeh, a contemporary of the celebrated Sassa-
nian king Nashirvan, (A. D. 531-572), visited In-
dia to acquire proficiency in the Indian sciences.?

Thomson, Hoefer, Kopp, and Berthelot have
done ample justice to the claims of the Arabians
as the originators or, at any rate, as the propa-
gators of alchemy in Europe in the middle ages.
M. Berthelot, indeed, has recently shown that the
ideas and theories, as regards alchemy, humoral

77 (i et malgré I'espéce de transformation que ce hvre
a dfi subir en passant de Findien en pehlvi, du pehlvi en arabe,
de I arabe en persan, on y retrouve encore des caractéres frappans

de cette origin . . . . . " de Sacy: Calila cf Dimna ow Fables
e fs’fi!fﬂfﬂ-, {IE'E'-':H P- 5.
(21 * .. .. que Barzouyth dans sa jeunesse, avoit déja fait

un premier voyage dans I’ Inde, pour y rechercher des substances

médicinales et de simples, et que c'était dans ce voyage qu’ il avoit

acquis la connoissance de la langue et de Pécriture Indiennes
2 ibid, p. 23.
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pathology and physiology, which were promuleat-
ed in the writings of Geber, Rases, Avicenna,
Bubacar and others, were essentially Greek in
origin, though extended and improved upon by
the Arabians. The French savant has, however,
presented only one side of the shield.? [In short,
European historians of chemistry have scarcely
one word to say on the indebtedness of the Ara-
bians 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 learned translator and edi-
tor of Albérani's J/udia, however, does justice
to the claims of both Greece and India in this

respect, when he remarks :—

“The cradle of Arabic literature is not Damascus
but Bagdad, the protection necessary for its growth
being afforded by the Caliphs of the house of Abbas.

“The foundation of Arabic literature was laid be-

—— e

(1) Cf“—les Arabes, héritiers et traducteurs de la science
grecque."—DBerthelot : La Chimie au moyen age, L., préface,
. “Les sciences naturelles furent surtout étudiées aux ixe et x
siécles, dans la célebre école des médecins svriens de Bagdad,
attirés et protégés par les califes leurs clients, Dioscoride, Ga-
lien, Paul d'E'gine fruent ainsi traduits du grec en syriaque, puis
en arabe ; parfois méme traduits directement dans cette derniére
langue,” #bid, iv. “Les califes recherchaient les savants sVriens,
a cause de leur habileté médicale.........or toute leur science ven-
ait des Grees” sid 11., I ntroduction, ii.

'2) Speaking of Albert the Great and Roger Bacon, Kopp
writes : “beide haben aus derselben Quelle, den Arabern. ges-
chopft.” Gesch. d. chem. 1. 64. Draper equally ignores the
contributions of the Hindus: eg., “The teachers of the Sara-

cens were the Nestorians and the Jews.” /st [utell. Dev. of

Eurape, Vol . p. 384, ed. 1896,

Prof. Sachau
however, does
justice 10 ihe
claims of
India
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tween 750-850 A.D. The development of a large
literature with numerous ramifications, carried out with
foreign materials, as in Rome the origines of the nation-
al literature mostly point to 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 Bagdad 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?
Prikrit?) into Persian, and farther from Persian into
Arabic. In this way, eg. the fables of Kalila and Dimna
have been communicated to the Arabs, and a book on
medicine, probably the famous Charaka. Cf. Fihrist,
p: 303

“In this communication between India and Bagdad
we must not only distinguish between two different
roads. but also between two different periods.

“«As Sindh was under the actual rule of the Khalif
Mansar (A. D. 753-774), there came embassies from
that part of India to Bagdad, and among them
scholars, who brought along with them two books,
the Brahmasiddhinta of Brahmagupta (Sindhind), and
his Khandakhidyaka (Arkand). With the help of
these pandits, Alfizari, perhaps also Yakab 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 became acquainted
with a scientific system of astronomy. They learned
from Brahmagupta earlier than from Ptolemy.

« Another influx of Hindu learning took place under
Harun, A. D. 786-808. The ministerial family Bar-
mak, 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 Buddhistie



Ixxix

temple Nawbehar, i e. navavihara, the new temple
(or monastery). The name Barmak is said to be of
Indian descent, meaning paramaka, . e. the superior
(abbot of the wvikdra?). Cf Kern, Geschichte des
Buddhismus in Indien, i, 445, 543. Of course, the
Barmak family had been converted, but their contem-
poraries never thought much of their profession of
[slam, nor regarded it as genuine. 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 medicine, pharmacology, toxicology,
philosophy, astrology and other subjects. Still in
later centuries Muslim scholars sometimes travelled
for the same purposes as the emissaries of the Barmal,
e, &. Almuwaffak, not long before Alberuni’s time
( Codex Vindobonensis, sive medici Abu Mansur liber
Sundamentorum pharmacologie, ed. Seligmann, Vienna,
1859, pp. 6, 10, and 15, g)."

We shall finish with another appropriate ex-
tract from Prof. Macdonell's recent work ' :—

“In Science, too, the debt of Europe to India has
been considerable. There is, in the first place, the
great fact that the Indians invented the numerical
ficures used all over the world. The influence 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.”

(1) Hist. Sans, Lit. p. 424.

So also Prof.
Macdonell






THE AYURVEDIC PERIOD

( From the pre-Buddhistic Era to circa 800 A. D. )
CHAPTER 1

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 preliminary summary of some of the salient features
of the Samkhya and Vaiseshika systems of philosophy 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 connection with this, it would also be interesting to com-
pare the indebtedness of Hippocrates to the doctrines of Par-
menides, Empedocles and other philosophers of the same school?

Kanada, the founder of the Vaiseshika system, chiefly occupied
himself with the study of the properties of matter. The atomic
theory, as propounded by him, has many points in common with
that of the Greek philosopher, Democritus.  His theory of the pro-
pagation 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 different forms of the same essential
substance. But Kanada is anticipated in many material points by
Kapila, the reputed originator of the Samkhya philosophy. 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 briefly refer to
some of their doctrines.

The Samkhya, in common with other systems of Hindu philo-
sophy, 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 percep-

—

(1) Ewvres & Hippocrate, par E. Littrd, Paris, 1839, Tome 1, pp. 13 et seg.
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tible and imperceptible principles 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! :—

TANMATRA OR PARTICLES.

“Five subtile particles, rudiments, or atoms, denominated 7an-
matra ; perceptible to beings of a superior order, but unapprehend-
ed by the grosser senses of mankind : derived from the conscious

principle, and themselves productive of the five grosser elements,
earth, water, fire, air, and space.

FIVE ELEMENTS.

“Five elements, produced from the five elementary particles or
rudiments. 1st. A diffused, etherial fluid (ada4s'a), occupying space :
it has the property of audibleness, being the vehicle of sound, derived
from the sonorous rudiment or etherial atom. 2nd. Air, which is
endowed with the properties of audibleness and tangibility, being
sensible to hearing and touch ; derived from the tangible rudiment
or werial atom. 3rd. 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. 5th. 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.

(1) Trans. Royal As. Soc., Vol. 1, pp. 19-43 and pp. 92-118. The European
student who wishes to pursue the subject further may consult Max Miiller's Six
Systems of fudian Philosophy in which an ample and exhaustive hibliography
will be found.
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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.

GROSSER Bony,

“The grosser body, with which a soul clad in its subtile person
is invested for the purpose of fruition, is composed of the five
elements, or of four, excluding the etherial, according to some
authorities ;  or of one earth alone, according to others. That
grosser body, propagated by generation, is perishable. The sub-
tile person is more durable, transmigrating through successive
bodies, which it assumes, as a mimic shifts his disguises to repre-
sent various characters,”

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

“I.  Substance is the intimate cause of an ageregate 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 recognised.  Darkness
_has been alleged by some philosophers ; but it is no substance ; nor
is body a distinct one ; nor gold which the AMimamsakas affirm to be
a peculiar substance.

“Those specified by Kanida are :

KARTH.

“I. Earth, which besides qualities common to most substances
(as number, quantity, individuality, conjunction, disjunction,
priority, posteriority, 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 js
latent : but it becomes manifest by calcination,
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“It is eternal, as atoms ; or transient, as aggregates. 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 temperature are in earth of any sort
annulled, and other colour ete. introduced.

“Agoregates or products are either organised bodies, or organs
of perception, or unorganic masses,

“QOrganised earthly bodies are of five sorts. The organ of smell
is terreous. Unorganic masses 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 accord-
ingly defined as a substance cool to the feel.

«It is 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
Varupa. The organ of taste is aqueous : witness the saliva. Un-
organic 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
fecl is hot : which is its distinguishing quality. It is defined as a
substance hot to the feel. [Heat, then, and light are identified as
one substance. |

«It has the qualities of earth except smell, taste, and gravity.
It is eternal, as atoms ; not so, as aggregates.

“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
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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 earthy, 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 :
it is 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 chief ingredient is light, which is rendered
solid by mixture with some particles of earth. Were it mere earth,
it might be calcined by fire strongly urged. Its light is not latent,
but overpowered by the colour of the earthy particles mixed with
it. In the Mimamsa, however, it is reckoned as a distinct substance,
as before observed.”

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

CONCEPTION OF THE SIMPLE, BINARY, TERTIARY,
AND QUATERNARY ATOMS,

“Material substances are by Kanada considered to be pri-
marily atoms; and secondarily, aggegates. He maintains the
eternity of atoms; and their existence and aggregation are ex-
plained as follows : .

“The mote, which is seen in a sunbeam, is the smallest percept-
ible quantity. Being a substance and an effect, it must be com-
posed 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 uncomposed ; else the series would be endless: and, were
it pursued indefinitely, there would be no difference of magnitude
between a mustard seed 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
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more than two must, for incohation, be united. The next consists
of three double atoms ; for, if only two were conjoined, magnitude
would hardly ensue, since it must be produced either by size or a
number of particles : 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, cons-
titute a double atom of earth; and, by concourse of three binary
atoms, a tertiarv atom 1s produced ; and by concourse of four
triple atoms, a quaternary atom ; and so on, to a gross, grosser, or
orossest mass of earth : thus great earth is produced ; and in like
manner, great water, from aqueous atoms ; great light, from  lumi-
nous ; and great air, from arial.  The qualities that belong to the
effect are those which appertained to the integrant part, or
primary particle, as its material cause : and conversely, the qualities
which belong to the cause are found in the effect.

“The dissolution of substances proceeds inverselv. In the
integrant parts of an aggregate substance resulting from com-
position, as in the potsherds of an earthen jar, action is induced
by pressure attended with velocity, or by simple pressure. Dis-
junction 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, and is
destroved : for it ceases to subsist as a whole.

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

“11.  Quality is closely united with substance ; not, however, as
an intimate cause of it, nor consisting in motion ; but common : not
a genus, yet appertaining to one. It is independent of conjunction
and disjunction ; not the cause of them, not itself endued with
qualities.

“T'wenty-four are enumerated. Seventeen only are, indeed,
specified in Kanada's aphorisms ; but the rest are understood,

w1, Colour. It is a peculiar quality to be apprehended only by
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sight ; and abides in three substances ; earth, water, and light. It is
a characteristic quality of the last; and, in that, is white and
resplendent. 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 : oz,
white, vellow, green, red, black, tawny (or orange) and variegated,
The varicties of these seven colours are many, unenumerated. The
six simple colours occur in the atoms of the earth ; 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. Itisa 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 apprehended only by
the organ of smell ; and abides in earth alone, being its distinguish-
ing quality. In water, odour is adscititious, being induced by uni-
on with earthy particles ; as a clear crystal appears red by asso-
ciation with a hollyhock, or other flower of that hue. In air
also it is adscititious: thus a breeze, which has blown over
blossoms, musk, camphor, or other scented substances, wafts
fragrant particles of the blossoms, ete. The flowers are not torn, nor
the musk diminished ; because the parts are replaced by a repro-
ductive unseen virtue. However, camphor and other volatile

substances do waste.
* . * %

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
@ cocoanut is withheld from falling by adhesion of the foot-
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stalk ; but, this impediment ceasing on maturity of the fruit,
it falls.

“According to Udayana Achirya, 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.

FrLuipiTy.

“13.  Fluidity is the cause of original trickling.

“It affects earth, light and water. It is natural and essenial in
water : adscititious in earth and 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 arising from an unseen virtue which renders
the water solid.

VISCIDITY.

14. “Viscidity is the quality of clamminess and cause of
agglutination. It abides in water only. [n oil, liquid butter, etc,
it results from the watery parts of those liquids.

SOUND.

“rs. Sound is a peculiar quality of the etherial element, and
is to be apprehended by the hearing. It abides in that element
exclusively and is its characteristic quality. Two sorts are dis-
tinguished : articulate and musical.

THEORY OF THE PROPAGATION OF SOUND.

“To account for sound originating in one place being heard
i1 another, it is observed, that sound is propagated by undulation,
wave after wave, 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 organ of hearing : and therefore it is not quite correct
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to say, that a drum has been heard. Sound originates in conjunc-
tion, in disjunction, or in sound itself. The conjunction of cymbals,
or that of a drum and stick, may serve to exemplify the first,
[t 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 its calmness is a concomitant cause: for an adverse wind
obstructs it. The material cause is in every case the etherial 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 Karida in the words of Max Miiller :

ANUS OR ATOMS

“What is thought to be peculiar to Kanida, nay the distin-
guishing feature of his philosophy, is the theory of Awnus or Atoms.
They take the place of the Tanmaitras in the Samkhya philosophy.
Though the idea of an atom is not unknown in the Nyiya-philo-
sophy (Nydya Siitras, IV. 2, 4-25), it is nowhere so fully worked
out as in the Vaiseshika. Kanida argued that there must be some-
where a smallest thing that excludes further analysis.  Without
this admission, we should have a VEGIESSuS ad nfinitum, 4 most
objectionable process in the eyes ofall Indian philosophers. A
mountain, he says, would not be larger than a mustard seed. These
smallest and invisible particles are held by Karida 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 borrowed from a Greek source, would it not be
strange that Kanida's atoms are supposed never to assume visible
dimensions till there is a combination of three double atoms
(Tryanuka), neither the simple nor the double atoms being
supposed to be visible by themselves. I do not remember any-
thing like this in Epicurean authors, and it seems to me o give

2
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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.

i = i # &

“We cannot be far wrong therefore if we assign the gradual
formation of the six systems of philosophy to the period from
Buddha (5th century) to Asoka (third century), though we have to
admit, particulary in the cases of Vedinta, Samkhya, and Yoga a
long previous development reaching back through Upanishads
and Brihmaznas to the very hymns of the Rig Veda.

“It is equally difficult to fix the relative position of the great
systems of philosophy, because, as | explained before, they quote
each other mutually. With regard to the relation of Buddhism 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 pre-
supposed by the Buddhist Suttas.” (pp. 116—120)

As regards the question of priority, we shall also take the liberty
to quote below from Prof. 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 Vedanta 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 doetrine of
the Samkhya system about the eternity and indestructibility of
matter. According to Greek tradition, Thales, Empedocles,
Anaxagoras, Democritus, and others undertook journevs to
Oriental countries in order to study philosophy. Hence there is
at least the historical possibility of the Greeks having been influ-
enced by Indian thought through Persia.

“Whatever may be the truth in the cases just mentioned, the
dependence of Pythagoras on Indian philosophy and science cer-
tainly seems to have a high degree of probability.  Almost all the






CHAPTER I1

Chemistry in thc Charaka and the Sus'ruta

THE CHARAK A

[The subject-matter in the first few extracts in this chapter i1s practically
based upon the Vaiseshika system ; see ante pp. 3 et seg.]

THE TASTES—THE METALS AND THEIR CALCES

“The object of the tongue is taste. Water and earth are the
objective existences in which taste inheres, In jts manifestation
and as regards particular kinds of it, space, air and light are also
its adjuncts. Sweet, sour, salt, pungent, bitter and astringent,
these are regarded as the sixfold catalogue of tastes. + s s Ob.
jects are again known to be of three kinds, wv#z., animal products,
vegetable products, and products appertaining to the earth. H oney,
vaccine, secretions, bile, fat, marrow, blood, flesh, excreta, urine,
skin, semen, bones, tendons, horns, nails, hoofs, hair, bristles,
and the bright pigment called Gorochani,! are used (as drugs)
among animal products. Gold, the ordure of the metals, [7¢. their
calces] the five metals (2/z. 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 DISCOURSE ON THE TASTES—THEIR RELATIONSIHIP
TO THE FIVE PRIMAL ELEMENTS—THE
NATURE OF THE ALKALI

“Once on a time, the son of Atri, and Bhadrakapyas Sakuntéya
and the full-eyed Maudgalya, and the golden-eyed Kausika, the
sinless Bharadvija otherwise called Kumirasiras, the blessed
king Varyovida, that foremost of all intelligent men, Nimi, the
ruler of the Videhas, Vaaisa of high intelligence, and Kamkhayana-
valhika, that foremost of all physicians of the Vilhika country,—
these Rzshis, all of whom were old in years and learning and all

(1) Concretions found in the gall bladder of the ox.
(2) A. C. Kaviratna's Transiation of Charaka Samhita, pp. 6-7.
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of whom had subjugated their souls, came together to the delight-
ful Chaitraratha woods, desirous of passing a few days in enjoy-
ment and pleasure. As those Rsshis conversant with every topic
were seated 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 Bhadrakipya ; which persons
skilled in the subject regard as are of the five subjects of the
senses, ¥4z, that which relates to the tongue. That, again, is
not different from water.

“The Brihmana Sikuntéya said there are two tastes, their
virtues being that one of them cuts or removes from the body
all bad humours or ingredients, and the other only checks or curbs
them.

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

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

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

«There are six tastes, said the royal sage Varyovida. ‘Lhey are
heavy, light, cold, hot, oily 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 eight tastes, said Vadisa-Dhamirgava. They are
sweet, sour, saltish, pungent, bitter, astringent, alkaline, and that
which remains in an unmanifest form.

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

“The illustrious son of Atri, 27z, Punarvasu, said that the
number of tastes is truly six. They are sweet, sour, saltish, pun-
gent, bitter, and astringent. The source from which these six flow,
i.e., their origin, is water. Their operations or effects are of two
kinds, viz., cutting and curbing. In consequence, again, of mixture
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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 powers. The refuge of the tastes are the modi-
fications of the five primal elements (of Earth, Water, Fire, Air,
and 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.

“Nshdara (alkali) is so called from its being produced by &sharana
(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.
% ] o * L =

“At the outset, however, we shall say something referring to the
diversity of objects (which are the refuge of the tastes). All objects
are the results of the combinations of five primal elements (vis.,
Earth, Water, Fire, Air and Ether or Space). As regards Medical
Science, objects are of two kinds ziz., those endowed with anima-
tion and those that are inanimate. The attributes which inhere
in objects are sound, &c., heaviness &c., ending with solubility.”®

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

THE F1veE KINDS OF SALTS

“T'he five kinds of salts vis. sauvarchala, saindhava, vit, audbhida.
with simudra.” [See Index under the respective headings]

(1) The modifications of the five primal elements constitute the refuge of the
tastes. Every substance is formed by modifications of those elements. What
15 sard, therefore, is that material substances are the refuge of the tastes. 7.e.
the tastes inhere in them.

(2} Kaviralna's Trans., pp. 295-99.
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decoction of the myrobalans, cow's urine, the solution of “the salts",
the solution of the alkali extracted from the ash of butea frondosa ;
te. made red hot and plunged into one of the above liquids at
a time. When the iron becomes black like collyrium it is to
be powdered. . * s . %
“The same process to he adopted in the case of gold and silver.”?

KASAYANA DEFINED

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

“Whatever promotes longevity, retentive memory, health, virility,
&, is called Rasayana,”?

THE SISRITA
PREPARATION AND USE OF ALKALIES AND
ALKALINE CAUSTICS?

“Of all cutting instruments and accessory cutting instru-
ments, caustics are superior inasmuch as thevy perform the
work of incisions, punctures, and scarifications, relieve derange-
ments of the three humours, viz., air, bile, and phlegm, and uniform-
ly affect the diseased part to which they are applied. Kshdra
(caustics) are so called 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 proper-
ties. Being composed of numerous heating medicines, caustics
are acrid, hot and pungent. They promote suppuration, destroy
parts, improve unhealthy sores and promote granulation, dry
up discharge, stop bleading and abrade the skin. Their

(1) Chikitsa, Ch. 1. 5 PP 407-98.

(2 Jbed, Ch. I, 2-6.

(3) We have adopted Udoy Chund Dutt’s Translation of Chs. X1 and XIV
with certain corrections here and there.

(4 ) The reader will not fail to notice that silver nitrate is, in the language
of Western Alchemy, named fenar cawstic.

3
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internal use removes worms, acidity, phlegm, skin diseases, some
poisons and corpulence. Their excessive use causes impotence.

“ Allkalies are of two sorts, nu—ﬁu:]}'. for external ﬂpplicatima and
internal administration. They are used externally in the skin
diseases called kustha, in keloid, I'illgk\‘UI'lll. leucoderma, lepra,
fistula-in-ano, tumours, unhealthy ulcers, sinuses, condyloma,
moles, chloasma, brown spots on the face, warts, external inflam-
mations, worms, poisons and piles, and in the seven following
diseases of the mouth namely, #pajihvd (ranula), edhyihva (tumour
on the tongue), #pakuse (inflammation of the gum), dantavaidar-
bha (inflammation of the gum from injury), and the three sorts
of rofini 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 internally
in chronic or slow poisoning, abdominal tumours, ascites, loss
of appztite, indigestion, disinclination for food, tympanitis, urinary
deposits, caleuli, internal or deep-seated inflammation, intestinal
worms, poisoning and piles. Alkalies do mnot agree with children,
old and weak pzople, and persons having a tendency to hwmorr-
hage 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 elsewhere explained in detail.
They are made of three strengths, namely, weak, moderate and
strong. He who wishes to prepare alkalies should in an auspici-
ous day in autumn, fasting and in pure body, szlect a middle-aged,
large-sized, uninjured ghantapitali tree with black flowers
(Schrebera swoletentoides) growing on an approved spot on a
mountain, and address it with certain manfras or incantations
as a preliminary ceremony called adlivasa., Next day the tree
should be cut or killed after reciting the following mantra 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 koma, ot burning the sacrificial 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
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limestone should be placed on the pile which should be set on
fire by stalks of Sesamum Indicum. When the fire is extinguished,
the ashes of the ghantipitali 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 pre-
paration of alkalies,! namely :

Kutaja [Tollarrhena antidysenterica.
Palasa Butea frondosa.
Asvakarnma Sharea robusta.
Paribhadraka Erythrina indica.
Vibhitaka Terminalia bellarica.
Aragvadha Cassia fistula,

Tilvaka Syvmplocos racemosa
Arka Calotropis gicantea,
Snuhi Euphorbia neriifolia.
Apamarga Achyranthes aspera.
Patala Stereospermum suaveolens,
Naktamila Pongamia glabra,
Vrisha Justicia adhatoda.
Kadali Musa sapientum.
Chitraka Plumbago zevlanica.
Patika Guilandina bonducella,
Indravriksha Terminalia arjuna.
Asphota Salvadora persica
Asvamaraka Nerium odorum,
Saptachchhada Alstonia scholaris.
Agni mantha Premna serratifolia,
Gunja Abrus precatorins,

Four sorts of Kosa 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

e

(1) Cf. Rasarnava, p. 37, where the standard “plant ashes” are enumerated
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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 ab-
scesses. These three varieties of alkalies should be used according
to the state of the disease, In weak persons, the alkaline water
without the addition of other caustic ingredients, should be applied
to strengthen the parts.”

CHARACTERISTICS OF THE GOOD AND THE BAD ALKALI

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 successfullv. These are the eight good properties of caustics,
Their bad qualities consist in their being too weak or cool, too
strong or hot, too slippary and spreading, too thick or too under-
boiled, or they may bs 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 instruments or necessary articles according to the
rules laid down in the fifth chapter. He should then examine
the diseased part, rub, scarify or scratch it, and then apply the
caustic by means of a probe, and 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 bzen 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 Adwfikta (fermented rice water), sesamum
seeds and liquorice root rubbed together into a paste. Sesamum
seeds and liquorice root rubbed together with clarified butter
promotes granulations in ulcers,”
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WHY THE ACID 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 salne one to a less degree
(cf. ante p. 15). 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.”

MiILD 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 lixivia-
ting the ashes and rendering 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 coté intérieur, mets une petite quantité
de foin, pour que la cendre n'obstrue pas le trou. Remplis
d’eau le prenier des cuviers; recueille le liquide filtré qui en
découle pendant toute la nuit et mets-le dans le second cuvier ;
garde 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. Verse-la dans un quatricme
cuvier. La liqueur devient piquante et forte: telle est la lessive
particuliere.”  Coll. d. Alch. Grees, IT1. trad. p. 357.

We reproduce the remarks of M. Berthelot on the above : “On a
regardé comme modernes les procédés de lixivitation méthodique,
usités pour exprimer les cendres et les matériaux salpétrés: le
passage suivant, tiré du manuscrit de Saint-Marc, montre que
ces procédés remontent au Xle siecle at sans doute au dela.”
— Chimie des Anciens, p. 284.
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DESCRIPTION OF BLOOD
( Chapter XIV of Siitrasthanam)

“The four varieties of food derived from the five elements and
having the six tastes, the two properties of heat and cold or
according to some, eight properties and many qualities when
taken in moderation and thoroughly digested, produces a fine
substance imbued with energy and fire. This is called rasa
(chyle). The heartis the seat of the rase 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,
nourishzs 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 whether this chyle which pervades
all the external parts of the body, the three humours, the tissues,
including the blood and the receptacles of the secretions, is endow-
ed with the property of heat or cold. As this chyle is a circula-
ting 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
tasa. T'his menstruation, coming at the age of twelve, ceases at
the age of fifty.

“The menstrual fluid is endowed with the property 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 from chyle, flesh from blood, fat from flesh,

—— = i
- e

(1) CL ante pp. 3-4 under Vaiseshika Philosophy,
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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 [RON AND OTHER METALS, SO AS TO RENDER
THEM FIT FOR INTERNAL ADMINISTRATION

Thin leaves of cast iron are to be smeared with the levigated
powder of “the salts” and heated in the fire of the cow-dung cakes
and then plunged into a decoction of the myrobalans and
asafcetida. This process is to be repeated 16 times. 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.”

THE ORIGIN OF BITUMEN

The origin of bitumen is much the same as in the Charaka and
the Bower Ms. ; the only difference being that, according to Susruta,
bitumen is related to six instead of four metals (see below p. 28).

IRON PYRITES
Iron Pyrites are collected on the bank of the river Tipi, of the
lustre of gold and silver respectively (see below under Rasaratna-
samnuchehaya, Bk, 11, 77-81) and prescribed in the treatments of
diabetes, leprosy, &ec.
GoLp DusT
Gold dust, mixed with lotus seed, honey, &c. is used as a tonic,
THE POISONS
The Poisons are classified as animal, vegetable, and mineral

respectively. Under the last we have Phenasma bhasma® and
orpiment.

(1) Chikitsitasthanam Ch. XIX, 37, ed. J. Vidyvasagara.

(2) See Note on “the Metals and their Salts” at the end of this Chapter.

(30 It is sometimes taken to mean white arsenic ; “but it is very doubtful
f Susruta meant any native white arsenic by it. The derivation of the term
implies that it was obtained by roasting some sort of stone or ore,” Dutt,

4
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UsE OF MERCURY

"The only references to mercury, which are however very vague,
are @I WA WETLAG gHF g pafaw wwn; and @ oA gd W=
qrras saEnfe dicfoes at

NOTE ON THE METALS AND THEIR SALTS (w39 fa) !

Six metals are recognised, namely : tin, iron, lead, copper, silver
and gold.? The thin leaves of the metals by being plastered
_over with a paste of “the salts” (see p. 25) including common salt,
salt-petre and sulphate of magnesia and afterwards subjected to
roasting were no doubt converted into their respective oxides,
chlorides or oxy-chlorides as the case may be. We have thus in
the Susruta a crude and imperfect, but all the same potentially
modern, process 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 evolution of the chemical processes
as we proceed. (See especially under “Chemistry in Rasarrzava”,
p. 39, where the mixture of the salts is technically named “bida”
and consists of green vitriol, alum, common salt, salt-petre, &c.)

The reader will find an analogy in the ancient Egyptian and
Greek methods as preserved in the Leyden Parchment, one or
two extracts from which cannot fail to be of interest :

« Ayant pris quatre paillettes d'or, faites-cn une lame, chauffez-
la et trempez-la dans de la couperose broyée avec de l'eau et avec
une autre (couperose) seche, battez (une partie)...une autre avec
la matiere mélangée : déversez la rouille et jetez dans..."

“I1 y a la deux recettes distinctes. Dans toutes deux figure le
culfate de cuivre plus ou moins ferrugineux, sous les noms de
chalcanthon ou couperose et de sory. La seconde recette sem ble
un fragment mutile d’'une formule plus étendue. La premiere
présente une grande ressemblance avec une formule donnée dans

(1) wawyg waeArEana: | drEEreenfe aqfa w3qannfznfa dwafa
wAAT| o o+ ¥ H_m??:l]ifi‘l HIxg . Chikit, Ch. X, 9.
(2) agfesis s1g1di wwE | Chdbit, Cha X, 3.
agHimAETRAR A s gANIfa | Sitra, Ch, XXXV, 56.
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Pline pour préparer un remede avec l'or, en communiquant aux
objects torréfiés avec lui une propriété spécifique active, désignée
par Pline sous nom de virus ¥ % "

-.-€e qui compléte le rapprochment entre la formule de Pline et
celle du papyrus.  Voici les paroles de Pline :

“On torréfie l'or dans un vase de terre, avex deux fois son
poids de sel et trois fois son poids de misy ; puis on répéte
l'opération avec 2 parties de sel et 1 partie de la pierre appelée
schiste. De cette fagon, il donne des propriétés actives aux sub-
stances chauffées avec lui, tout en demeurant pur et intact. Le
résidu est une cendre que l'on conserve dans un vase de terre.”

“Pline ajoute que I'on emploie ce résidu comme reméde, L'effi-
cacité de l'or, le plus parfait des corps, contre les maladies et
contre les maléfices est un vieux préjugé. De 14, au moyen age,
lidée de l'or potable. La préparation indiquée par Pline devait
contenir les métaux étrangers i lor, sous forme de chlorures ou
d'oxychlorures. Renfermait-clle aussi un sel d'or? A la rigueur,
il se pourrait que le chlorure de sodium, en présence des sels basi-
ques de peroxyde de fer, ou méme du bioxyde de cuivre, déga-
gedt du chlore, susceptible d'attaquer l'or metallique ou allié¢, en
formant du chlorure d’or, ou plutét un chlorure double de ce métal,
Mais la chose n'est pas demontrée. En tous cas, l'or se trouve
affiné dans l'opération précédente.”!

e e

(1) Coll, des Anciens Alch. Grecs, Vol. L, pp- 14-15.










CHAPTER 1V

Chemistry in the Vagbhata

A typical example is contained in the following recipe :

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

PREPARATIONS OF GOLD, SILVER, COPPER, IRON AND LEAD

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

Gold, silver, copper and iron are to be taken in conjunction
with bitumen and milk.

Take 64 parts of stibium! and one part each of copper, iron,
silver and gold ; now roast them in a closed crucible &c.?

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 men-
tion of W9HgM 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 latro-chemical periods.]

PREPARATION OF ALKALI AND CAUSTIC ALKALIY

[As Vagbhat borrows his method of preparation of alkali almost
word for word from Susruta, it is quite superfluous to reproduce
it here.]

(1) “drdrga” Srotofijana is eivdently stibnite or the native sulphide of
antimony (See p. 29); Dutt translates it, we know not on what grounds, as
calx-spar.

(2) Uttarasthanam, Ch. X111, 20-21.

(3) Jbid, Ch. xin, 31-32.

{4) Swidra, Ch. XXX,






THE TRANSITIONAL PERIOD

(From 800 A. D. to circa 1100 A.D.)

Chemistry in the Siddha Yooa of Vrinda and in Chakrapani

CHAPTERI
Y IINDA
( Cirea goo . I).)

PREPARATIONS IN WHICH SULPHIDE OF COPPER
AnD Anrors 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 tamrant.’

Take one part of sulphur and half its weight of mercury [The
components to be rubbed together.] .oooiviiannannenes ..The same to
be administered with honey and clarified butter. This is called
rasamrita churnam.?

Quicksilver, rubbed with the juice of Dhatura s. or Piper betle,

and applied externally, kills lice. (Poona ed. p. 122)

A COLLYRIUM

Compounded of 14 ingredients amongst which occur the belleric

myrobalans, rock-salt, kdled copper and blue vitriol—all in the

powdered form. (Poona edition, p. 470.)
This very preparation, in identical recension,occurs in Chakra-

pani under the name of Nagdrjuna Varti.

(1) This preparation does not occur ‘1 the Poona edition, but is to be

found in the Kasmir Ms. under TaEAIfERIT |
{2} Vide Kasmir Ms, under sEfgaifaEIT. amitted in the Poona edition.












THE TANTRIC PERIOD

(From 1100 A. D. lo circa 1300 A. D.)
CHAPTERI
Chemistry in Rasarnava

[In Rasdrnava, asin all other Tantras, knowledge is imparted
in the shape of a dialogue between Bhairava (Siva) and his consort
Parvati.]

EXTRACTS FROM BooOK IV—ON APPARATUS
AND THE COLOUR OF FLAMES

Sri Bhairava said :

“The rasas, the uparasas (see p. 43), the metals, a piece of cloth,
bidam, (see p. 40) a pair of bellows, iron implements, stone pestles
and mortars, the apparatus known as Kosh#i (see p. 38), mouth
blow pipe * * cow-dung, substantial wood (as fuel), various
kinds of earthen apparatus (¢. g. crucibles &c.), a pair of tongs and
earthen and iron vessels, weights and balances, bamboo and iron
pipes, the fats, the acids, the salts and the alkalies, the poisons—
all these are to be collected and chemical operations begun.”

DoOLA YANTRA N

As k. k. S.! borrows the description of this apparatus wverdatim,
it is unnecessary to repeat it here.®

AN APPARATUS FOrR KILLING METALS

«Make two iron crucibles, each 12 digits in length, the one with
a narrow orifice containing sulphur is inserted into the other
holding mercury ; below the mercury is placed water {in a
separate vessel]. The mercury and the sulphur should be carefully
moistened in garlic juice, which has been filtered though a cloth.
The apparatus is now lodged in an earthen pot and another

(1) R, R.S. is the abbreviation for Rasarvatnasamuchchaya.
(2) See Book Ix. of R. R. 5.
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placed over it, the rims being luted with cloth previously smeared
with earth * * now cow-dung fire is urged. After continuing
heating for three days the apparatus is taken out” [This
description, in almost identical recension, occuis in R, R S.
under the name of sicwm=g. The language is faulty and
the meaning not very clear.]

GARBHA YANTRA 7

“I shall now describe the Gardha Yantram for reducing pistika’
to ashes. Make a crucible 4 digits in length, and 3 digits in
width, with its 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.” [ F/ide 1llustrations]

EFFICACY OF THE APPARATUS
“For killing and colouring mercury, an apparatus is indeed a
power. Without the use of 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.”

HAMSAPAKA YANTRA N

“Take an earthen 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. 24 and 38), the urines
(see p. 16), and the bida (see p. 40). This is known as Hamsapika
Vantram by the adepts,”®

CRUCIBLES
“Earth of black, red, vellow 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”

I * [varying proportions of the above ingredients are used

for making crucibles, retorts, &c. ]

1) A paste of mercury and sulphur.

(2; R.R.S5. has borrowed the descriptions of Gardha Vantram and Ham-
sapaka YVantvam.
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“There are two kinds of crucibles, #7z., open and covered (lit.
blind) * * * the covered one 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 swietenioides, and one part each
of brick dust and earth.”!

CoLOUR OF FLAMES

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

TESTS 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.?

Kosu7i APPARATUS

«For extracting the essence of metals a koshti apparatus [ Izde
Illustiations] is preferred, which is 16 digits in width and 2 cubits
in length.”

CoLorHON TO CHAPTER IV

“Here ends Chaptér fourth of Rasirzava, which treats of
apparatus, crucibles and the colour of flames.”

THE ALKALIES

«The three alkalies are the borax, trona (natron) and Yavakshara
(carbonate of potash). The ashes of sesamum, ackyranthes aspera,
miusa sapicntum., butea [frondosa, moringa pterygosperma, mochtka,
(schrebera swietenioides ), raphanus sattvus, singiber officinale, tamar-

(1) The porous crucible is of the nature of a “cupel”.

(2) Cf. “Lead compounds impart a pale tint to the non-luminous gas
flame.” (Roscoe and Schorlemmer)

(3) Or in modern phraseology shows “signs of tranguil fusion.’
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tndus indicus and ficus relig., respectively are regarded as the
standard plant ashes (a==mm:) " VIIL 12-13

THE MAHARASAS

“Bhairava said :—“wmdkshika, wvimala, sila, chapala, rasaka,
sasyaka, darvada (p. 43) and srofoffana,—these are the eight malia-
rasas.” [ Vide p. 43 and Explanatory Notes on Minerals.] VII. 2-3

COPPER FROM THE PYRITES

“Makshia, repeatedly soaked in honey, oil of ricinus com-
munts, urine of the cow, clarified butter and the extract of the
bulbus root of musa sapientum, and heated in a crucible, yields 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., musa s. and finally
roasted in a covered crucible in combination with the ashes of
schrebera swiel., yields an essence in the shape of chandrarka’
(lit. copper of gold like lustre.)”

Chapala : [See under Rr. R. 8, Bk. ii.] VII. 20-21

BRrASS FROM CALAMINE AND COPPER MISTAKEN FOR GOLD

“Rasaka: There are three kinds of it; namely of yellow
colour, of the appearance of treacle, and of the colour of stones.
What wonder is it that Rasaka mixed with [certain organic mat-
ters] and roasted three times with copper converts the latter into
gold ?" V1L 31-34

EXTRACTION OF ZINC FROM CALAMINE

“Rasaka, mixed with wool, lac, 7\ chebula and borax and roasted
in a covered crucible, yields an essence of the appearance of tin : of
this there is no doubt.” VII. 37-38

Sasyaka. VIIL. 41-44

[These couplets have been borrowed word for word by R. K. 8.
Vide Bk. ii ; hence repetition is unnecessary:.]

(1) R. R.s. has borrowed this description and added some more charac-
teristics of the mineral, from which it would appear that 'fmala is also a variety
of pyrites. ([7de k. K. 5. Bk, ii.)
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SAURASTRI

Sawrastre (alum), distillation of : See under R. R. S., which has
also borrowed this description verdatim. VIL 73-74

THE METALS

“0O goddess ! listen now to what [ say about the metals,

“Gold, silver, copper, iron, tin and lead, these are the six metals
and their resistance to waste [7e. rusting] is in the order in which
they have been mentioned.” VI1I. 8g-go

THE KILLING OF METALS
“Hear attentively as I shall now speak of the killing of metals.
“There is no such elephant of a metal which cannot be killed
by the lion of a sulphur.” _ VIL 138-142
Bhairava said : “Kasisa!, rock-salt, the pyrites, Sawvira®,
the aggregate of the three spices®, sulphur, saltpetre, the juice
expressed from Malati)'—all these moistened with the juice of
the root of moringa pter., makes a dida, which would kill all [the
metals].” : IX. 2-3
“Sulphur, orpiment, sea-salt, salt, sal-ammoniac, borax—these
digested with the ashes and the urines, give rise to another kind of
brda.” » . - * “Having
thus collected the ingredients, O goddess, begin the chemical
operations ! I have told you all, what more do you want to
hear ?” I1X. 4-20

PURIFICATION OF QUICKSILVER

“Quicksilver, rubbed with the juice of the aforesaid plants (vide
original text) and distilled seven times, becomes pure.”

“Quick-silver, made into a paste by being rubbed with copper
and subjected to distillaion, 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 afore-said

(1) Green vitriol. (2) Stibnite. (3) namely, black pepper, long pepper and
dry ginger. (4) Lckites caryephyliata, Rox,
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vegetable drugs (wide original text), kill mercury in an instant [in
the shape of calomel].” XI. 24

KILLING OF GOLD

“Salt-petre, green vitriol, sea-salt, rock -salt, mustard, borax, sal-
all these are to be taken in equal

ammoniac, camphor, the pyrites
parts. The crucible is to be smeared with the milky juice of
euplorbia neritfolia and asclepias gigantea ; then, having added the
powder of the aforesaid dida, the gold is to be killed, my beloved !”

XI. 83-84

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.”

XI. 197-198
COLOURING OF METALS

“Iron, lead, and copper are coloured by means of calamine—

the whole turns into gold.” (Cf. VII. 31—34.) XII. 50
“Mercury is composed of the five elements and represents Siva
himself.” XIL 7

“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 vermillion of the colour of the rising sun.” XVI. 81

“Take the vitriol which is of the colour of the throat of the pea-
cock, saffron, calamine, as also the excrement of a voung calf, the
poisons, powdered plumbago seplanica, all in equal proportions, rub
them with the acids and dry in the shade. Having added honey
to the above mixture, 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 bedeck-
ing the persons of the gods.”! XVIIL 70 74

(1) Refers probably to the “gold-like alloy used by watch-makers” into
the composition of which copper, zinc and lead enter.  See Roscoe and Schor.,
1. p. 494, ed. 1397,

6



THE IATRO-CHEMICAL PERIOD

(From 1300 A. D. to circa 1550 A. D.)
CHAPTERI
Chemistry in Rasaratnasamuchchaya

BOOK 1

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

Adima,® Chandrasena, Lankesa, Bisirada, Kapili, Matta,
Mandavya, Bhaskara, Sarasenaka, Ratnakosa, Sambhu, Sattvika,
Naravdhana, Indrada, Gomukha, Kambali, Vyadi, Nagirjuna, Sura-
nanda, Niagabodhi, Yasodhana, Khanda, Kipilika, Brahma,
Govinda, Lampaka and Hari—these are the twenty-seven experts
on Alchemy as also Rasamkusa, Bhairava, Nandi, Svachchhanda-
bhairava, Manthinabhairava, Kakachandisvara, Vasudeva, A7shya-
sringa, the compiler of alchemy, the ascetic Rasendratilaka,
Bhiluki, who has got the appellation of Maithili, Mahddeva,
Narendra, Ratnikara and Harisvara, gy

This treatise on well-tried mercurials and minerals, named
“Rasaratnasamuchchaya,” adapted to the treatment of diseases, is be-
ing compiled by the son of Simhagupta, after having consulted the
works of the aforesaid adepts and others. It will treat of mercury,

(1) The salutiation is strictly Buddhistic and is on all fours with the open-
ing lines of Vagbhata's Asfangariidaya and of Awmarakosha, both of which are
known to be by Buddhist authors ; cf. also Lalitavistara :

Se1 waw Wrwa seseafg @f fadr | VIL po123, R.L, Mitra's ed.

s i fae@i mizddr fawmw o XIL p.o 150,

2) The Benares Ms. r;;-,ula_ Agama.
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the minerals and the metals, the construction of the apparatus,
the mystical formulae for the purification of the metals, the extrac-
tion of the essences (active principles), liquefaction and incinera-
tion. 8-10

[Here follows a description of the virtues of mercury and its
mythical origin,]

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 @on after @on. 29

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

COLOPHON

Here ends Book first of Rasaratnasamuchchaya, composed
by Vigbhata, son of Sishagupta, Prince of Physicians,

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
Lokas (metals). The term Rasaisin general reserved for mercury,
though it is equally applicable to a mineral or a metallic sait. In
the oldest medical works, e¢. the Charaka and the Susruta, Rasa

(1) Dardistan, the mountaimous region about Kismir, is famous for the ores of
cinnabar from which mercury is extracted. Darada is in fact a name of cinna-
bar. The auriferous region of the Daradas is mentioned by Humboldt (Cosmos
1. p. 513, E. C. Otté) who places it either in the Thibetan highlands east of
the Bolor chain, west of Iskardo, or towards the desert of Gobi described
also as auriferous by Hiouen Thsang. Regarding Parada and Darada sce also
Lassen’s Alterthumskunde, 1. pp. 848-40. It seems probable that “parada”
(quicksilver) and “darada” (cinnabar) owe their names to the countries from
which their supply was obtained.
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has the literal meaning of juice or fluid of the body which accor-
ding to the notions of humoral pathology engenders blood, serum,
sweat, &c. (see p. 23). Rasakria® in the Susruta means fluid extract
or concentrated decoction.  As mercurial 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: Vide Intro.). In the Bhavaprakisa we find rasa
used in a two-fold sense, ancient and comparatively modern.®

In the older works, Rasapana (derived from rasa, juice, and
apana, way) means a medicine preventing old age and prolonging life
—the Elivir vite.® Later on Rasayana was almost exclusively appli-
ed to the employment of mercury and other metals in medicine and
at present it means also alchemy (chemistry). Our author uses the
term Rasasiddhipradivaka (1-5), which is derived from rasa,
mercury, siddhi, accomplishment and pradayaka, giver or bestow-
er, i.e, lit. giver of accomplishment in mercury z.e an expert on al-
chemy. Wilson in his Dictionary thus happily renders Rasasiddhi :
“The knowledge of alchemy, the possession of peculiar familiarity
with mercury obtained by the performance of chemical operations

— —— ——

(1) wmEEEifzaty vdiwfadag 9
ufEa fawrasa drast oitydyg 51 Swésra. Chap. xxxvi, g,
(2) worw 9m® ¥AE 914 s
¥ 9 za. faa. ata: @E: famgget waa g Vol I, p. 59. ed. Kilisa Chandra
Sen Gupta.
In the above sloka, rasa is used in the sense of chyle. Again :—
wHEAfEfaEiH: qreEt TEa g4 )
adt ©& sfa Wi ¥ 9 wigfo wa g ihid. p. 442

Here #asa is used as a synonym of mercury and regarded as a meital.

(3) For the definition of the term Rasiyana in the Charaka, see p. 17; cf. also
“raTaAE aasd gEmasifafEamEg” Sarngadhara. Cf. also : “Dies Wort (rasa)
namlich hﬂ.t‘ nicht nur der rasagiiana, d. i. Kenntniss der Safte, einem
Kapitel der Medicin, sondern einer Benennung der Alchemie rasasdsira, dann
rasasiddhi, durch Quecksilber erlangte Vollkommenheit, das Vertrautsein mit der
Alchemie, sowie desgl. raséndradarsana (wortl. Untersuchung des Sifte-Herrs-
chers, d. i. Quecksilbers), Lehre der Alchemisten (dieser heisst Nasayana) seinen
Namen gelichen und ausserdam in Compositen einer Menge chemischer
Substanzen.”"—Pott, Chemie oder Chymie ? Zeit. deut. Morg. Ges. xxx, 7.
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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.]

Abkra (mica), Vaikranta, Makshika (pyrites), Vimala, Adrija
(bitumen), Saspaka, Chapala and Rasaka : these 8 Rasas are to
be identified and collected.! [I7/de “Explanatory Notes on the
Minerals” at the end of Chap. I]*

ABHRA

There are three varieties of mica, namely, piwaram, niaganian-
dukam and vajram and each of these again are of four different
white, red, vellow and black. 5-10

Mica, the layers of which can be easily detached, 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.

colours

swallow) mercury. That which has taken up mercury can alone
be used with the metals and administered in medicine,
Mica, which has been #&illed, is prescribed in the treatment of
various diseases. The variety which has the lustre of the moon,
if taken internally, brings on dyspepsia and urinary disorders.
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 impurities. 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 Dkdnvableram (lit. mica in combination
with paddy). Dhdnyabliram rubbed with the juice of cassia soplora
and roasted ten times in a closed crucible is £i//ed thereby. 24

VAIKRANTA

Vaikranta has eight faces and six angles, is slippery and

1 Rasdrnava (p. 39) recognises the following eight minerals:—makshiba.vimala,
adrija, chapala, rasaka, sasyaka, darada (cinnabar) and srofofijana (stibium),
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heavy and of uniform or mixed tint. It has 8 different colours, viz.,
white, red, yellow, blue, with the shades met with in the down
of the pigeon, grass-green, black and variegated. 55-56

Vaikranta is a powerful tonic and reckoned among the
sovereign medicines. [t is a destroyer of all (bodily) disorders

and is employed in the place of diamond. §7-58
Vaikranta is of the shape of diamond. It is found in the north
or south of, or all about, the Vindhya mountains, 60-61

Vaikranta is purified by being heated three days with the salts
and the alkalies or by digestion with the acids, urines or a decoc-
tion of dolichos wuniflorns and the plantain or of paspalum scrobi-
culatum. 1t is killed by being roasted in a covered crucible eight
times in combination with sulphur and lemon juice and pasp.
scrobi. 67-68

Vaikranta, after being heated and plunged into the urine of the
horse, ought to be repeatedly roasted and then reduced to ashes. 69

Vaikranta after incineration is substituted for diamond. 70

Macerated in the ashes of schrebera swiet., butea [frondosa
and cow’s urine and mixed with the powdered root of euplord.
antig., turmeric . . . borax, powdered lac and made into balls
with the milky juice of asclepias gem. and honey and strongly
heated in a closed crucible, vaikranta yields its essence. Of this
there is no doubt. 70-72

COPPER PYRITES

Mikshikam ( pyrites) is born of mountains yielding
gold . . and is produced in the bed of the river Téapi and
in the lands of the Kiritas, the Chinese and the Yavanas. 77

Pyrites is of two kinds—golden and silvery : the former isa
native of Kanouj and is of golden yellow colour. The silvery

pyrites is associated with stones and is of inferior quality. 81
Rubbed with the juice of lemons and sulphur and roasted
in a closed crucible it is killed. 84

Mikshika, repeatedly steeped in honey, oil of the seeds of
vicinus communis, urine of the cow, clarified butter and the
extract of the bulbous root of musa sapientwm and gently roasted
in a crucible, yields an essence in the shape of copper. 89-00
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VIMALA
Vimala is described as of three kinds according as it has the
lustre of gold, silver and brass respectively. 96
It is rounded and is also endowed with angles and faces, 97
[t is killed by being roasted ten times with sulphur, bitumen,
artocarpus lakoocka and the acids. 100

Vimala, rubbed with borax, the juice of artocarpus lakoocha
and the ash of sekrebera swiet., and roasted in a covered crucible,
yields an essence of the appearance of gold.! 101

Vimala, digested with alum, green vitriol, borax and the watery
liquid expressed from merinea pter., musa s., and finally roasted in
a covered crucible in combination with the ashes of schrebera
swiet, yields an essence in the shape of chandraka (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 oozes out in the
heat of the sun at the foot of the Himilayas from the bowels of
gold, silver and copper respectively.? (cf. ante B 21) 106

SASYAKA

Sagpaka (blue vitriol) . . . has the play of colour in the
throat of the peacock (2¢. has blue tint). Mavuratuttham
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 crucible with the juice
of artocarpus lakovcha, sulphur, bitumen and borax. 132

EXTRACTION oF COPPER

Take blue vitriol and one-fourth its weight of borax and soak
the mixture in the oil expressed from the seeds of pongamia

(1) The text reads ; Hrgdfam : =dead-lfke, which however conveys no ade-
quate meaning. A variant is gtaefan : = gold-lite.

(2) The resins of the styrav benzoicum and also a variety of bitumen,
especially the latter are referred to. The description is evidently horrowed
from the Charaka and the Susruta,
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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 combination with
the aforesaid drugs and by the application of various processes,
gives up its essence. 136

CHAPALA

There are four varieties 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 are useless. Chapala
melts like tin when heated over fire—hence the name. — 143-144

Chapala has six faces and the Justre of a crystal,® 146

RASAKA

Rasaka (calamine) is of two kinds : the one of laminated struc-
ture is known as dardura; the other, non-laminated, is called
faravellaka. 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

EXTRACTION OF ZINC

Rub calamine with turmeric, the chebulic myrobalans, resin,
the salts, soot, borax and one fourth its weight ol semidcarpus
anacardium, and the acid juices, Smear the inside of a
tubulated crucible with the above mixture and dry it in the sun

(1) # e, red;inthe Charaka, blood is described as having the colour of the
coccinetla insect.  Couplets 133 and 134 have been borrowed almost werdalim
from Rasdrnaia,

(2) It is not clear what substance is really meant by the term Chapala ; its
radical meaning 1s mobile or fickle,hence 1t 15 a name often given to quicksilver.



HINDU CHEMISTRY 49

s g T

iy

and close its mouth with another inverted over it, and apply heat.
When the flame issuing from the molten calamine changes
from blue to white, the crucible 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. 157-161

Calamine is to be powdered with lac, treacle, white mustard,
the myrobalans, natron and borax and the mixture boiled with milk
and clarified butter 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

Or a vessel filled with water is to be placed inside a koshzhi
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 (zizpphus
iujuba) charcoal : the essence which drops into the water should
be applied (in medicine). [vide illustrations] 165-166

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, atjana and
kambkustha—these are the eight uparasas, useful in operations of
fn'El'l:l,]I'}", 1

[Here follows the mythical origin of sulphur.]* * .

(1) The Benares Ms. reads “gy1 /1% w59a” and drops 5 which would mean

fas to break its tubulure.”

i

50
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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 ; whercas
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 werbesina calendula-
eea and thus purified. 23

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 earthen bowl. Heat is applied
from above by burning cow-dung cakes. The melted sulphur
drops into the milk and is thus purified. 24-25

GAIRIKA

Gairifa (red ochre) is of two kinds : the one, paskana gatrika,
is hard and copper-coloured ; the other is svarna gairika i.e. of
the colour of gold (yellow). 46

K ASISA

Kdsisa (sulphate of iron) is of two kinds : waluka-kasisa
and pushpa-kastsa. [The former termed in other works dhitu-
kassia is the green variety and the latter, the Jasic or vellowish
variety.] 51

Its essence is to be extracted like that of alum, 54

TUVARI
Tuvari (alum): the fragrant earth produced in the mountains
of Surat is known as fwvari, which dyes cloth and fixes the

colour of madder®, 59
A second variety of it called phataki or phullika is slightly
yellow . . . Another variety known as phulla tuvari is white

(1) Cf...%l y a des soufres des diverses couleurs ; Fun rouge, lautre jaune
un autie blane pariel 4 Pivoire &...un autre, noir, qui ne vaut riecn."—La Chimie
au moyen dge, I, 307

(2) i.r forms lakes.
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and acid in taste ; iron changes to copper by the process of
lepa [cf. Bk, v1iI, 80 ; where the term “&yg.” is used in the sense of
transmutation of the baser metals. The author seems to convey
the idea that alum plays an important part in this process.] 60-62

Alum is astringent, acid, beneficial to the eye...and a Ailer
of mercury’. 63

Alum is to be macerated in the bile of the ox one-hundred
times and then its essence is to be extracted by distillation® —a
very secret process, not to be divulged. 65

TALAKA

Talaka (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 sesamum or in lime water. 69

Talaka is to be rubbed with buffalo’s urine and thrice mace-
rated in the decoction of dutea jfrondosa of the consistency
of honey, and then to be roasted in a covered crucible and
powdered. This operation is to be repeated twelve times.
[t 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 ecalogropis gigantea and mix it with the same weight of
oil and heat it in an open place for 7 days and nights together,
Collect the white essence swhen it has cooled down.? 80-81

MANASSILA

Manassila (realgar) is mixed with one-eighth part of its weight

(1) yrzaewt ; Cf the various formulx for the preparation of calomel in
which alum vields sulphuric acid and plays an important part.

(2) 999 999 ; here distillation is expressly mentioned. Couplet 65 is
borrowed from Kasarnava.

{3) Most likely a sulpharsenite of potash is formed. The process in
Rasendrasdrasamaraka is more scientific. *7alaka is to be cut into small pieces
and rubbed with lime water and the alkaline water derived from the ash
of achyranthes aspera and is then to be enclosed in carbonate of potash
and roasted.”

ig) It 15 evident that the operation is to be performed in a glass retort or
in the koshf apparatus described below under realgar
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of iron-rust, molasses, bdellium and clarified butter and enclosed

in the kosh#i apparatus [see p. 38] and strongly heated, when it
yields its essence. o1

THE ANJANAS

The Anjanas (collyriums) : of these there are Sawviraijana,
Rasafjana, Srotonjana, Pushpanjana and Nilanjana ; their pro-

perties are described below, g7-68.
Nilanjana is a #Auler of gold [cf the Ailling of gold, silver,

iron and copper in Vagbhata, p. 30] and induces softness in iron

z.¢. renders it easily pulverizable [as the iron becomes impregnated

with the brittle sulphide of iron ; cf. also Bk. viii,, 38.] 104

Ll L]

is to be extracted like that of

105
[ We quote below the account given in Dutt's Materia M edica
of the Hindus, as our author gives rather scanty information on
this point :

The essence of the ainjanas
realgar.

“ Galena or sulphide of lead is called asjana or sawvirazjana

in Sanskrit, and Arishna surma in vernacular. It is called
afijana, which literally means collyrium or medicine for the eyes,

from the circumstance of its being considered the best application
or cosmetic for them. The other varieties of afjara mentioned
are Srotonjana, Pushpanjana and Kasaijana.

“ Sauviraijana (F310%=) is 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 Swrma is
the sulphide of lead ore. Sanwvira is usually translated as sul-
phide of antimony, but I 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 (idrsa) is described as of white colour, and is
said to be produced in the bed of the Yamuna and other rivers,
It is called Saffedd Surmain the vernacular, and the article sup-
pliecd under this name by Hindustani medicine-vendors 1s cal-
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careous or lceland spar.! It is used as a collyrium for the eyes,
but is considered inferior to the black swrma or galena.

“Pushpanjana (garga) is described as an alkaline substance.
I have not met with any vernacular 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 calx
of brass, but I know not on what authority.

“Rasanjana (Tara=) is the extract of the wood of berderis
Asiatica called rasot in the vernacular.”]

Kambkustham is produced at the foot of the Himalayas . . .
Some are of opinion that it is the excrement of a new-born

elephant . . . itis of white and and yellow colour and is a
strong purgative, ® 10G9-112

THE CoMMON RASAS

Kampilla, Chapala’ Gauripishina, Navasiraka, Kaparda,
Agnijira, Girisindura, Hingula, Mriddarasrinzakan : these are
the cight common Rasas regarded as useful adjuncts to chemical

operations by Nagirjuna and other experts. 120-121
Kampillat is like brick-dust . . . a purgative . . .
natural product of Surat . . . and a vermifuge.

Gauripishana® is of the lustre of rock-crystal, conch and tur-

meric 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 decomposition of the
shoots of bamboos and of the wood of carera arborea ; nava-

§
sira is an alkali, its another name is dhwlitilavana (lit, salt

(1) See, however, anfe p. 3o.

(2) Not well made out. According to Wilson, it is a medicinal earth, des-
cribed as of two colours, one of a silvery and one of a gold colour.

(3) Including Chapala there are nine common  Rasas i but Chapala has
already been considered as a makdrasa, (see p. 48)

(4) The red mealy powder covering the

capsules of mallotus Phillippensis,
also known as kamala.

It 1s not clear why this substance should have found
a place among the products of the mineral kingdom.

(5) Noteasy to identify ; kit,, it means white stone or marble,
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deposited in 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.'
127-129

Varataka (cowrie or marine shell): alchemists prefer shells
which are of yellow colour, knotty and possessed of circular

lines on the dorsal sidle . . . macerated for three hours
in sour gruel, it undergoes purifications.* 130-134
Agnizara is a substance discharged from the womb of a kind
of sea-crocodile and dried in the sun.? 135
Girisindira (lit. vermillion derived from the rocks) occurs
among the big mountains (inside the rocks). 137

Hingula (cinnabar : Syn. darada, see p. 43) ; quicksilver ex-
tracted from it is as efficacious as killed sulphur. When darada
is placed in a retort and its essence collected in water, it vields
the same substance as quicksilver—of this there is no doubt.
[The apparatus referred to is shown in the illustrations.]  141-144

Mriddavasringakam [various readings of the text are given ;
it is not easy to make out what substance is meant]. It is yvellow
and of leafy structure and occurs in Gujarat and round about
mount Abu. 145

Rijavarta (Lapis lazuli) has a bluish tint but with slicht admix-

(1) It is of interest to note that Royle, who wrote in 1837, regrets that “no
Hindu work on this subject {chemistry) has yet been translated” and is bold
enough to predict that “Sal ammoniac must have been familiar to the Hindus,
ever since they have burnt bricks, as they now do, with the manure of animals
as some may usually be found crystallized at the unburnt extremity of the
kiln."— Antiguity of Hindu Medicine. Royle's surmises have proved to be
literally correct. The word “Navasara” is apparently of Persian origin being
corrupted from “Nawsadar.”

(2) The text is almost exactly the same as in Rasendrasarasamgraka, which
gives an additional method of purifying the cowrie, namely ; “Dig a hole in
the ground and fill it partly with the husk of paddy, now place on it a crucible
containing cowries ; cover it with cow-dung cakes and set fire to the mass.
By this process the cowries are reduced to ashes.” It is the lime thus obtained,
which is often used in medicine.

(3) Not identified. Perhaps the origin is mythical. #% is a crocodile,
but as is well-known this Saurian never flourishes in the sea. According to
T g agwifara 15 a marine medicinal plant,
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ture of red......... it is killed by being powdered in combination

with lemon juice and sulphur and roasted 7 times in a covered

crucible. 149-153
BOOK IV

THE GEMS

The gems also are regarded as the agencies, which help the
fixation or coagulation of mercury. These are the gems : a:-
kranta, Suryakanta (sun-stone), flirakam (diamond), Wawkiikan:
(pearls), Chandrakanta (moon-stone), RKdajgvaria (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 are to be carefully collected for the fixa-
tion of mercury.! 1-3

VAJRAM
Vagram (diamond) is of three kinds: male, female and
hermaphrodite, and its medicinal properties vary in excellence
in the order in which they have been spoken. 26

The one with 8 angles and 8 faces and 6 corners, very brilliant,
with the play of rainbow-colours® is known as the male diamond,
whereas the female diamond is flattened and rounded whilst the
neuter is rounded, obtuse-angled and slightly heavy. 27-28

(1} The ruby and the zircon are also mentioned. The Faibranta “is a kind
of gem said to resemble a diamond, and to be of similar properties.” Wilson.
Swuryakanta and Chandralanta are gems of fabulous existence, supposed to be
formed by the congelation of the rayvs of the sun and moon respectively. They
may also refer to some sort of crystals. The description of the Heu;m‘ UIhe}-
than diamond, 1s meagre and vague. The following extracts from Mangmrade
or “A Treatise on Gems” by Sir Raja Saurindra Mohan Tagore, Mus. Daoc,, will,
to a certain extent, make up for the«deficiencies,

“Mention i1s 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
out a light as refulgent as that of the planets. Precious stones play a
prominent part in the mythologies of the Hindus, in their traditions, poems ';md
legends. In the two great epics of H industan, the Kamayana and the Waha-
I‘J.:"-I’Ii'n"f.f'ffftf, frequent mention is made of stones and pearls with which the
kings and the ]‘n:np]u of the’ period used to decorate their persons,”

(2) The high refractive and dispersive power of diamond s evidently
referred to,
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Each of these again is divided into 4 classes according to its
colour namely : Brahmana, Kshatriva, Vaisya and Studra,! 30

Diamond is a bestower of long life, a tonic, an allayer of the
three derangements [namely, of air, phlegm and bile], a killer of
all the ailments, a fixer of mercury, a subduer of death—in short
it is like nectar. 32

Diamond is digested in the decoction of kwlattha (doli-
chos uniflorus) or of kedrava (Paspulum 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
30 times or to be heated 100 times and plunged in the decoction
of kulattha. 14-37

Diamond is to be placed in a covered crucible, the inside
of which has been coated with realgar, rubbed with the decoction
of Aulattha and the juice of artocarpus lakoocha and roasted 8
times in succession in the fire of dry cow-dung cakes. It is then
heated 100 times and thrown into pure mercury—the diamond
is thus kilied and reduced to fine ashes. 33-39

The veracious alchemist Somasenani, after having convinced
himself 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 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 dumetor amt), and roasted 20 times in
a covered crucible, is reduced to fine powder, which is to be used
in medicines.? 4445

e — = - _— — _— —

(1) “Diamonds white like the conch, waterlily, or erystal are Brahmanas ;
those which are red like the eyes of the hare are Kshatriyas ; those which are
verdant like the cool plantain-leaf are Vaisyas ; those which resemble in colour
the cleaned sword, are known as Sudras.”  Manimala, 1,100

2) One ortwo processes not mentioned by our author may be quoted from

&

Rasendrackintamants —
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GENERAL 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 orpi-
ment, rubbed in the juice of artocarpus lakoocha. 63

Take asafeetida, the five salts, the three alkalies, rumer
vestcarius, sal ammoniac. the ripe fruit of the croton plant,
Jalamuk i (anthericum tuberosum ), rudanti (asclepias rosea), the
root of plumbage serlanica, and the milky juice of cuphoriia anti-
queorum and calofropes gigantea—rub all these together and make
them into a ball. Place inside it the noble and luck-yielding gems,
Wrap the ball with the leaves of detula blhojpatira and tie them with
thread and enclose the ball again in a piece of cloth and suspend it
in a dolayantra (see Bk. 1X) filled with the acids and sour gruel and
apply strong heat for three days and nights—the liquid princi-
ple of the gems is thus collected. 64-69

Powdered pearl is to be rubbed with the juice of rumer
vesicaries. 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.? 70-7 1
Diamond, placed inside the stem of witis guadrangularis® and
heated four weeks in acids, is liquefied. i

Vaikranta, which is of white colour, liquefies when macerated
in the juice of ramexr vesicarius and exposed to the sun for a
week. 73
Take the juice of pandanus odoratissimus, rock-salt, svarna

B - e ———— S ¥

“Take the root of prger detle or of the cotton plant (Gessypium herbucewn)
three years old, and rub it into a paste and enclose the diamond in it and
roast it in a covered crucible seven times, when the diamond will be killed.”

“An intelligent person should place in a brass vessel a frog which out of
fright will pass water. A diamond is to be heated and plunged into this
urine. This process being repeated several times, the diamond is killed.”
This last recipe is also to be found in  Sarwgadkara. Couplets (44-35 do not
occur in the Benares Ms,

(1) Couplets 70, 71 and 72 do not occur in the Benares Ms.
(2) ﬂ‘m according to “ Vaidyakasabdasindfnd is the same as wfmdgTm
L.e., Vs guadrangularis.

3
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pusipika  together with coccinella insect. aikranta melts on
being digested in this concoction for a week. 74

BOOK ¥

ON METALS! ( sterfa )

The pure metals are : gold, silver, and iron. The putilokas (lit.
metals emitting a foetid odour) are two : lead and tin, Dhate lokam
is iron proper and often conveys different meanings. The alloys
are three in number : brass, bell-metal and vartalofia. I

GoOLD

Gold is known to be of five kinds :—of which 3 are attributed
to mythical and celestial origin ; the fourth is called kskanija
(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 [if taken inter-
nally] it robs one of strength, virility and happiness and brings a
series of maladies. 11

Gold-leaf of the weight of one 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 kil/ing all the metals is with the aid of the
ashes of mercury.? The next best is through the agency of
the roots, whereas &#//ing with sulphur is least to be recommended.

L3

When a metal is killed with artloha (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 &illed. 14

Project into melted gold its own weight of the ash of mercury ;
[when cooled] powder it and rub it with lemon-juice and cinnabar
and roast it in a covered crucible twelve times. The gold

(1) Loha (lit. iron) is often used in the wider sense of a metal.
(2) Generally sulphide of mercury (see p. 37).
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thus acquires the colour of saffron.! (cf. Rasarmava XvI. 81,

P. 41) 15-16

Gold-leaf is killed by being rubbed with one-fourth of its own

weight of £#//ed mercury and acid of any kind and roasted eight

times. * 17
SILVER

Silver is of 3 kinds : namely sakajam (of mythical origin), begot-

ten of mines and artificial, 22

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 proposes.® (Cf. p. 38) 32-34

Silver-leaf is to be rubbed with mercury and the juice of
artocarpus lakoocha and is to be embedded 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. 35-37

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.4

40-41

(1) This refers to the mistaken notion that the sublimate of factitious
cinnabar (vermilion) contains gold.

(2) It will be seen that although £#/fing with sulphur direct is not recom-
mended, the gold is in reality converted into the sulphide and afterwards into
metallic gold in a fine state of powder. See under “Killing of Metals.”

(3) Cf. Rasdrnava . ayia svaR+ zifad afge=sfa | “Silver is purified by
being melted with lead and the ashes.” The process is practically that of
cupellation,

(4] We shall complete the account with an extract from Rasendrasara-
samgraka : “Silver-leaf is pierced with holes and smeared with twice its weight
of cinnabar and subjected to distillation in the Pafana Vantra (see Bk, 1X on
apparatus). The mercury comes off and &#/fed silver remains behind.”
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COPPER

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 designated MWlechchha.! 44

Copper-leaf is killed by being rubbed with lemon-juice and

sulphur and mercury and roasted thrice. 55
IRON

There are three kinds of iron : namely, mundam (wrought iron),
tiksiname and Fdntam . mundam again is of 3 varieties vis., mridu,
kunthan: and Ladaram., 70

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 Auntham ; that which breaks when struck
with a hammer and has a black fracture is kadaram. 71-72

Tikshnam (properly cast-iron, steel): there are 6 varieties
of it. One variety is rough and free from hair-like lines and has
a quicksilver-like fracture and breaks when bent. Another variety
breaks with difficulty and presents a sharp edge. 75-78

Kantam + there are 5 kinds of it namely, bhramaka, chumbaka,
barshaka, drévaka and romakanta. 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 respectively.
The variety which makes all kinds of iron move about is called
bhrimaka, that which kisses iron is called chumbaka, that which
attracts iron is called barshaka, that which at once melts the
ivon is called drivaka (lit. a solvent) and the fifth kind is that
which. when broken, shoots forth hair-like filaments. 84-89

Mercury is like an intoxicated elephant and ddantam 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.® 92-03

If water is kept in a vessel and oil poured over it and the il
does notspread about ; if asafcetida gives up its odour and decoction

(1) The generic term for a barbarian or a foreigner.
(2) Couplets 84—93 are taken bodily from Rasirmava.
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of neem (Melia azadirachta) its bitterness and milk, heing dosled in it,
does not overflow but rises high like a peak—if such be the
characteristics of the vessel, know that it is made of Aanta
iron. G4
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.
Or iron is roasted four times in a covered crucible with the
decoction of the myrobalans and is reduced to fine powder.!
[04-105
Leaves of tikshna 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 each 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. This operation being repeated
40 times, kantam, tikshnam and mundam are killed—of this there
i1s 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 half the mass will become heated. It is 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.?

(1) The process is practically the same as that of Chakrapisi, who asecribes
it to Nagarjuna.. (See p. 34.)

(2) Rasendrasirasamgraka has the same recipe with slight variations. Ac-
cording to it the powder is so fine that it “floats on water like a duck” Cf.
below p. 6O
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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. [34-137
Rust of iron is to be heated and powdered till it is reduced
to fine powder—this is called mandura.! 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

Tin

Pangam (tin) is of two kinds—aAshurakan and misrakam ; the
former is endowed with superior qualities ; the latter cannot be

recommended for medicinal uses. 153
Kshurakam is white, soft, cool (to the touch), readily fusible
and bright and does not clink (when struck). 154
Misrakam is dirty white * » *  This is an anthel-
mintic and a destroyer of the urinary disorders. 155

Molten tin is dropped into the juice of Negundo vitex mixed
with turmeric ; the process being repeated 3 times, the metal
undergoes purification. 154-156

Tinfoil is to be smeared witha paste of orpiment and the
milky juice of Calotropis gigantea and then to be covered with
the ashes of the bark of Ficus reliziosus and Tamarindus ndicus
and roasted and then reduced to ashes.® 150

LLEAD

Sisakam (lead) is readily fusible, very heavy, presents a black

(1) Analysis of “Mandura” : see Appendix II.
(2) This couplet also occurs in Kaseadrasirasamgraha.

(3) A few more recipes are given in all of which orpiment plays an import-
ant part ; the one quoted below from Rasendrasardsamgraka will yield the
“ash” of tin in the shape of an oxide : “Melt tin in an earthen pot and to the
molten metal add an equal weight of powdered turmeric and Ajowan (Péychotis
ajowan) and cumin seeds, and afterwards the ashes of the bark of Tamarindus
Tndicus and Ficus refigiosus and continue stirring over fire. The tin will be
reduced to ashes.”
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and bright appearance on fracture, is of feetid odour! and black
exterior, 171

Take of lead 20 palas and apply strong heat to it and drop
into the molten metal one farsa of mercury and throw into it
one after another the ashes of Zerminalia arjuna, T. bellerica,
pomegranate and Adkyranthes 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.® 176-179

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, &cC.

Pittala (brass) is of two kinds—sritikas and kakatundi ; 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 resist-
ing strokes, is to be recommended, 195

Brass, which is light and of offensive odour, is not good for
medicinal purposes, 196

(1) Lead and brass (see below) are said to emit an offensive odour. In con-
nection with this it is interesting to read Professor W. E. Ayrton’s address
“On the Smell of Metals”"—Brit. Assoc. Rep. 1898, p. 772. Cf. also Alch.
Syr. Trad., 121, as well as the opening lines of the present Book describing
tin and lead “as metals of feetid odour.” In the Syrian Alchemy “Silver
is distinguished from tin by its absence of feetid odour” ; regarding this
M. Berthelot very pointedly remarks : “on wvoit que l'odeur propre que
dégagent les métaux frottés avec la main, ou bien au contact d’'une matitre
organique, jouait un role important dans leur étude chez les anciens auteurs :
importance que cette odeur a perdue aujourd’hui.— La Chimie au moyen age :
T. 1. 121 trad).

(2) The following process is given both in the Rasendrachintdmani and
Rasendrasarsamgraka : “Rub lead with the juice of Adkatoda wvasica and melt
it in an earthen pot and add to it one fourth its weight of the ashes of Adkatoda
and achyranthes aspera and stiv the mass with a rod of Adhatads vasice and
heat over a fire. Repeat the process seven times. The lead will be turned to
vermilion-like powder.”
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Brass, smeared with a paste of lemon juice orpiment and
sulphur and roasted 8 times, is reduced to ashes. The process

of killing brass is the same as that of copper. 201-102
Kamsya (bell-metal) is made by melting together 8 parts of
copper and 2 parts of tin. 205
[t is completely killed by being roasted 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
7 e 1 - N It is killed with the aid of sulphur and
orpiment. 212-216

BOOK YI

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 adorned with the portraits of the Gods,

13-15

Take of gold-leaf 3 niskas in weight and quicksilver 9 wiskas
and rub them with acids for 3§ hours. Make the amalgam into a
phallus (emblem of Siva, the creative principle)..... e the
phallus to be worshipped in due form. By the mere sight of the
phallus of mercury, the sins accumulated by the killing of 1,000

Brahmans and 10,000 cows arc redeemed. 1G-22
The science of mercury was communicated by Siva himself
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and isto be imparted by the instructor to the disciple according
to the prescribed rules with closed eyes. 30

[ Here follows an account of certain disgusting and obscene
rites borrowed from Rasdrrava 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 . . . . . . and the names of the 27
alchemists to be invoked. [See opening lines : Bk. 1, p. 42.] 53-61

The science of mercury is to be strictly kept a secret . . . .
if it is divulged, its efficacy is gone. 70

BOOK YII
ON THE LABORATORY

The Laboratory is to be erected in a region, which abounds
in medicinal herbs and wells . . . . . itisto 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 operations in the west :
drying in the north-west. . . . . . . . The kosh¢i apparatus
for the extraction of essences, the water vessels, a pair of bellows
and various other instruments are also 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 cakes, 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 Brahmanas, self-controlled and used to live
upon proper diet and regimen—such are to be engaged in perform-
ing 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

(1) Probably lime crucibles and retorts are meant.

9



66 HINDU CHEMISTRY

e o e e e e e e i e e e B o S,

BOOK YIII
ON TECHNICAL 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 pre-
pared iron and other metals, 2
Mercury, on being finely rubbed with melted sulphur and other
minerals, attains the tint of collyrium and is called ftajali
(see p. 34), which again on being rubbed with a liquid substance
is known as Rasapanka (lit. mud of mercury). 5-6

TEesTS FOR KILLED [RON

Killed iron is that which in the shape of 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 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. ante p. 61, foot-note) 25-28
Killed iron (or in general a killed metal) is that which on being
heated with silver does not mix (or alloy) with it.* 29

ANTIMONY FROM STIBNITE

Nilafijana,* mixed with Zikshnam (cast iron) and strongly
heated several times, yields a superior kind of lead, which is
readily fusible and is of mild black colour. 38

[Here follows a list of metaphorical expressions which are

technically used. ]

(1) The author evidently reproduces this chapter from a standard work on the
subject by Somtadeva, no longer extant.

{z) Tne Poona ed. has CIew |gdtg mives with sifver ; but the Benares and
the Kasmir Mss. read <rd = i‘gﬁ‘r[ does not miv with sifver. The latter is no

doubt the correct reading.
(3) Stibnite. A synonym for it is Sewviraijana. The “superior kind of lead”

is evidently antimony.
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CERTAIN OTHER TECHNICAL TERMS

The resurrection of the dead is known as wtthapana (lit. raising)."

39

The capacity of mercury to swallow food [ze. to combine
with certain substances or to take up the qualities inherent in
them] is known as grasamanain. 6.4
Mercury, alloyed with one-sixty-fourth part of its weight of gold

or silver, acquires a mouth wherewith to swallow even hard metals.
68-60

Lepa, Kshepa and Kunta signify Dhiima i. e. smoke. By the
process of Lepa is meant the conversion of iron into gold or silver.
30

The conversion of iron into gold or silver with the aid of
mercury thrown into a smoky flame, emitting vapor, is known as
Dliimavedha (lit. pierced by smoke). 33
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 cal]ed sabdavedha.® 84
Somadeva collected these brilliant gems of technical terms
with great care from the ocean of mercurial lore and strung them
into a necklace which adorns the best of physicians in assemblies.

89

BOOK IX
ON APPARATUS (THE YANTRAS)?

Somadeva will now give a brief account of the apparatus after
having consulted innumerable works on chemistry. * I

(1) e.g., the conversion of &i/fed iron into the metallic state.

(2) It is to be regretted that the details of the processes have been withheld.
We have here sufficient indication of the belief in the transmutation of metals.
The processes here mentioned are probably of the same nature as given in
Rasdarnava.

(30 FPide illustrations : Appendix L.

{4) This chapter also is evidently quoted from the work of Semadeia, now
unfortunately lost.
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DoLA YANTRAM

Dola yantram : a pot is half-filled with a 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 !
inverted over the first, 3-4

SVEDANI YANTRAM

Swvedani pantram : 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

PATANA YANTRAM

Patana pantram [lit. apparatus for sublimation and distilla-
tion] : 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

Adhaspatana yantram : a modification of the above apparatus
in which the bottom of the upper vessel is smeared with the sub-
stance, the vapour or essence thereof condensing into the water of
the lower one. Heat is applied on the top of the upper vessel by
means of the fire of dried cow-dung cakes. 9

DHEKI 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 ingredi-
ents is subjected to distillation till the receiver gets sufficiently
heated. 1I-14

VALUKA YANTRAM (SAND BATH)
Valuka yantram (sand bath): a glass flask with a long neck,

& —

(1) Unless otherwise stated earthen pots are meant.
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containing mercurials, is wrapped with several folds of cloth smeared
with clay and then dried in the sun. The flask is buried up to three-
fourths of its length in sand and placed in an earthen 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 gets burnt.

34-36

LAVANA YANTRAM

If in the above apparatus salt is substituted for sand, it is
called lavana yantram (salt-bath), 38

NALIKA YANTRAM

If in the above an iron tube be substituted for the glass flask,
it is called wdlikq yantram. 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 Bhiidhara yvantram.

TIRVAKPATANA YANTRAM

Tirvakpatana yvantram (lit. distillation per descensum) : 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 con-
taining the chemicals, whilst in the other vessel place cold water,
This (process) is known as tirvakpatanant. 48-50

VIDVADHARA YANTRAM

Vidyadhara yantram is for the extraction of mercury from
cinnabar. [Two earthen pots are arranged as in the illustration,

The upper one contains cold water and the mercury condenses
at itﬁ I'.!ﬂ'l'tﬂll'].] 5;_58

DHUPA YANTRAM

Diiipa vantram (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,
I
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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 description of mortars
and pestles—their sizes, measurements, &c.]

BOOK X

ON 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 been mixed with the burnt husks
of paddy, fibres of the hemp plant, charcoal and horse-dung pound-
ed in an iron mortar and also rust of iron are to be recommended
for crucible-making. 5-6

VrINTAKA CRUCIBLE

A crucible of the shape of the fruit of brinjal (Solanum melong.)
to which is attached a tubulure, which is expanded towards its

mouth like the flower of Datura s.,. . . and whieh 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 toin the extraction of zinc from calamine in the couplets
157-161, Bk. II.]

[Here follows a tedious account of the different kinds of
crucibles to be used for different chemical operations.]

CALCINATION, ROASTING, &C.

When metals have undergone roasting they cannot be restored
to their former condition (ze. they lose their own properties)
and they acquire 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

(1) Cf. VILI. 25-28 . also ibid. 39, pp. 66-67.
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roasted are placed in one crucible ; this is covered with a second,
" the rims being luted with clay. The crucibles 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 according to requirements, It is unnecessary to reproduce
the minutie.)

TiE METALS
The six metals are: gold, silver, copper, tin, lead and iron.
Kdamsya and Pittala (see pp.63-64) are artificially made [i. e.
alloys]. 70
THE SALTS
The six salts are: Samudram (lit. derived from the evapora-
tion of sea-water) ; Saindhava (or rock-salt); Vidam, Sauvar-
chala, Romaka and Chulikd lavana.
THE ALKALIES
The 3 alkalies are : carbonate of potash, carbonate of soda

(trona or natron) and borax, 71
Tue OiLs

[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 sheep and the buffalo are to be used, 76-77

THE URINES

The urines of the elephant, the she-buffalo, the ass and the
horse are to be used. (CL. ante p. 16) 78

THE AcCIDS

The acids are : rumex vesicarius, the citrons and lemons, exalis

(1) A syn. for Vavasara (Sal ammoniac), see p. 53
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corniculata, tamarind, the acid exudation of cicer arietinum,
sisyphus jujuba, pomegranate, averrhoa carambola—these are the :
acids well suited for the purification, dissolution and killing of
mercury and the minerals.’ 80-84

THE EARTHS
Brick, red ochre, saline deposits, ashes, earth from ant-hills—
these 5 kinds of earth are recommended by the experts. 85
Tue POISONS
Kilakiita, aconite ferox,sringika and the biles of animals are
the chiel poisons. 86
The minor poisons are —gloriosa superba, strychnos nux vonica,
nerium odovum, anacardium semicarpus, datura stramoniuii,
calotropis gigantea, * 83

THE SOLVENTS
Treacle, bdellium, abrus precatorious, 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 briefly the various processes for
the purification of mercury after having consulted Rasirnava and
other works. 10

There are 3 natural impurities in quicksilver, visha (poison),
vanhi (fire) and mala (dirt, dregs) and two artificial, due to its
being alloyed with lead and tin. * 14-15

(1) See under Mineral Acids.

(2) The information on the poisons is most elaborate in Susruta from whom
our author evidently borrows the classification as given later on in Bk. XV ;
namely : TAT, HEHA:, HiAH: OF vegetable, animal and artificial poison. It is3
worthy of note that opium is not included among the minor poisons.

(3) Cf. Rasendrackintawiani

fafgdr 9z@ Awas! fARa €1 |
anat AT AR G, GEaa |
“Trades-people fraudulently adulterate quicksilver with lead and tin, hence

it is to be freed from these artificial defects [impurities] by means of three
distillations” as given above under Ziryakpitana(p. 69).
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Hence for the purification of mercury the operations (named
below) are to be undertaken with the aid of appliances and skilled
assistants. 20

[n an auspicious day and under the influence of a benign star
a quantity of mercury weighing 2,000 or 1,000 or 100 or 18 or 10
palas is to be taken and the operation begun, 21-22

[Itis useless to enter into the details of the several processes
described here ; they are more or less repetitions of what has
already been given.]

Patanavidii : [purification of mercury by distillation as des-
cribed in the foot note p. 72]. 33

FIXATION OF MERCURY

Rasavandha : processes for destroying the fluidity of mercury :
Take mercury and one-fourth its weight of Ailled 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 with six times
its weight of sulphur, 2 73

INCINERATION OF MERCURY

[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 ficus oppositi-
Jfolia, is reduced to ashes, ? B

(1) In other works a glass retort is recommended.

i2) The shining reddish brown crystalline sublimate of sulphide of mercury
thus obtained is a favourite and frequently-used remedy with the Hindu physi-
cians. It is reputed to be a panacea for a variety of ills that flesh is heir to. In the
Rasendrackintamani, Rasendrasirasamgraka and other treatises, this preparation
i1s described as Wakaradivaja and Rasasindura (lit. minium-like mercury). From
the supposed presence of gold it is often named Swarnasindura (lit. gold and
vermilion). During sublimation the gold of course is left behind. The
general belief is that by association with gold the mercury acquires most
potent efficacy. A later work, Rasapradipa, is sceptical about the part which
gold plays and recomemnds its being left out.

(3) Sdarngadhara also gives a similar recipe,

(8}
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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 triturated and digested 7 times and finally roasted
in 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 mercury isto be placed inside
the powder and the mass roasted as before. The mercury is

reduced to ashes.! 114

Purified mercury is to be preserved in the hollow of a horn

or tooth or of bamboo. 119
* * * L o

Here ends chapter XI of Rasaratnasamuchchaya, which treats
of the purification, fixation and incineration of mercury.

Notes on the Minerals

Mr. T. H. Holland, F. G. S., A. R. S. M,, of the Geological
Survey of India, to whom was submitted the translation of the
descriptions cf the minerals (vide pp. 43-58), has favoured me with
his opinion, which is reproduced below in his own words, It will,
to a certain extent, help in the identification of the minerals,

“] have appended notes giving suggestions which may
help to explain some of the passages, but the majority of descrip-
tions are altogether too vague to permit identification of the
minerals. The names of minerals already given are presumably
recognised translations ; for the descriptions accompanying the
names might just as well, in many instances, apply to several
minerals known in this country.

(1) Cf. Rasendrachintamani, which evidently quotes from a Tantric work :
“0) Goddess, I shall now enumerate the substances which £/ mercury, without
the use of sulphur” A list of 41 plants is given of which any ten may be
employed ata time for the roasting operation. The names of the following
among others occur in the list : witis guadrangnlaris, andropogon scrvaiius,
plumbage seylanica, ditorea ternatea, milky juice of calafrofis giganten and
of cuphorbia  neriffolie ; vitex negundo,  daliera  stvamoninm, achyranthes
asperd, ficus -ry‘:ﬁm.f'i“fff?r’m and tngospora cordifolia,
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“Vaikranta has 8 faces and 6 angles” &c. (p. 45) possibly refers to
a mineral crystallizing in the octahedral form, and of the many
minerals crystallising in this form the family of spinels is more
likely to exhibit the great range of colours given,

“White"—Unknown,

“Red”"—Ruby spinel.

“Yellow"—Rubicelle (orange to yellow) ; dysluite (yellowish
brown).

“Blue"—Almandine (violet).

“Grass-green”—chlorospinel, hercynite (black when massive,
green by transmitted light and in powder), pleonaste (dark-green) ;

“black”—magnetite, gahnite, franklinite &c. ;

“variegated”—some magnesia spinels ;

“8 FFaces and 6 angles” might possibly also refer to the hexa-
gonal prism with basal planes, a common form of corundum,
which gives the variety of colours referred to even more perfectly
than the spinels,

But the remarks on pp. 57-58 as to the “liquefaction” of this
mineral cannot apply to either spinel or corundum. Unless there is
some failure to appreciate the original meaning the statements are
nonsensical,

“Makshikam (pyrites) . . . . . . Pyrites is of two kinds—
golden and silvery ; the former is a native of Kanauj, and is of
golden vyellow colour. The silvery pyrites is associated with
stones and is of inferior quality.”

“Makshita repeatedly steeped in [organic substances] and
gently roasted in a crucible yields an essence of the appearance [in
the shape] of copper” (p. 46).

Iron pyrites (Fe S,) is brass-yellow 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
(Co 5,. Co Asy), smaltite (Co As,), Iollingite (Fe As, with S)
and leucopyrite (Fe; As,). Iron pyrites roasted in air would
give a red residue of Fe, O,. 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
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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. 47)

The experiments referred to might apply to any copper com-
pound. There is a copper ore, bornite or erubescite (Cu, Fe 5,),
which, on account of its peculiar colour and iridescence, is known
as “peacock” ore. It occurs in several parts of India. e

Gairika © hematite which is red and often hard, and limonite
which is yellow or brown, both occur in the form of ochres,

“Kambkushtham is produced at the foot of the Himdlayas. . .
it is of white and yellow colour and is a strong purgative.”

Possibly an efflorescence of magnesium sulphate or 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 I 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 state-
ments about the “female” and “neuter” diamonds. Many trans-
parent 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 light on this subject. [t will be seen
how in India the traditions of the technical arts of which we get
vivid glimpses in the Rasarzava has been preserved even to our
own days from time immemorial.

“Rajputana—Copper ores are found in several of the indepen-
dent States of Rajputana, 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.

(1) Vimala (p. 47) would appear also to be a variety of pvrites.
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“The names of the States in which there are mines are as
follows : Alwar, Bhartpur, Jaipar, Udepur, Bundi, and Bikanir.

“Alwar State.—According to Mr. Hacket there are ancient
copper mines at the following localities in this state: Daribo,
Indawas, Bhangarh, Kusalgarh, Beghani, Pratabgarh, Tassing,
and Jasingpura. 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 intercalated in the Alwar quartzites,
There appears to be no true lode : the one, which is pyrites
mixed with arsenical iron, occurs irregularly disseminated through
the black slates, a few specks and stains only being seen in the
quartzites ; occasionally 1ich nests of ore were met with............
From an interesting account by Major Cadell, the following facts
regarding the manufacture have been extracted. 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 refin=
ed in an open charcoal fire. Thirty pounds of ore require four
times that quantity of charcoal and yield 5% 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 diminishing owing to
the influx of European copper.

“Singhana (Jaipur 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
Boilcan, was published in the year 1831. The principal produc-
tions were copper, blue vitriol or copper sulphate, alum, and an
ore of cobalt called selta or sarta.

“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 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 (vide illustrations) were prepared in
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the following manner. A quantity of common sand was spread
on the floor 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 layer of fine sand and another of ashes were laid to prevent
the metal from adhering to the bottom of the receiver; two clay
nozzles or tuyérs 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-clay 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 reconstruct-
ed for every charge. The bellows were simply goat-skins connect-
ed with the nozzles, and were worked by the families of the
smelters. After a preliminary firing, to dry the mud, the furnace
was charged with charcoal, roasted ore, and iron slag, the latter
being employed as a flux.

“Ina day of nine or ten hours’ duration, 3 maunds of charcoal,
214 of the roasted ore, and 2 of the iron slag were consumed,
The slag was drawn off and the smelted copper which had accu-
mulated at the bottom of the furnace was removed on the follow-
ing day. It was then re-melted and refined in an open furnace
under a strong blast from bellows, and cast into small bars or
ingots, which were subsequently removed to the Mint and cut up
and fashioned into coins.

“The ore was said to yield only from to 2% to 7}z per cent
of metal, but the profits must have been not inconsiderable as the
Khetri Raja 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 attributed to the usc of the iron slag as a flux............
o viiviessessssConsiderable quantities of blue vitriol (copper
sulphate), alum, and copperas (iron sulphate) are manufactured
from the decomposed slate and refuse of the mines, The slates
arc steeped in water, which is afterwards evaporated in large iron
vessels, when the blue vitriol is crystallized out, afterwards the
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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).—Indi-
cations exist of mining and smelting 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 presence of ore was exploited by these early pioneers and
those who followed them up to recent times.”

The Treatise on Alchemy attributed to Bubacar (1oth to 11th
century A. D.) also contains many similar descriptions of the gems
and minerals ; specially noticeable is the classification according to
sex—amale and female (cf. BK. IV, 27-28, p. 55). We append below
one or two short extracts,

“Viennent ensuite les treize genres de pierres, savoir: les
marcassites, les magnésies, les tuties, lazur (lapis lazuli ou cina-
bre?), I'nématite, le gypse, etc,, et toute une suite de minéraux
désignés sous des noms arabes. Parmi les marcassites (sulfures),
on distingue la blanche, pareille a Pargent ; la rouge ou cuivrée ;
la noire, couleur de fer : la dorée, etc.

“Les magnésies * sont aussi de différente couleur, 'une noire,
dont la cassure est cristalline ®, une autre ferrugineuse, ete. Une
variété¢ est dite male; une autre, avec des yeux brillants, est ap-
pelée femelle ; ¢” est la meilleure de toutes,

“Les tuties* sont de différentes couleurs : verte, jaune, blanche,
etc.”

“La classe des witriols (atramenta) com prend six espéces ;
celui qui sert & faire du noir, le blane, le calcantum, le calcande, le
calcathar, et le surianum. Il v en a un jaune, employé par les
orfévres ; un vert mélé de terre, employé par les mégissiers, etc,”
—La Chimie au moyen age, T. [, 307.

{1) Proc. As. Soc. Fengal, June 186g, p. 170,

(2) Ce mot désignait certains sulfures et oxydes métalliques, tels que les
oxydes de fer magnétique, le bioxyde de manganise, etc.

(3) Offre des yeux brillants,

(4) Oxydes ct minerais de zinc. renfermant du cuivre,
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ALUM AND GREEN VITRIOL

Dutt speaking of alum states : “it is not mentioned 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 -

ot faear == sfcae gaogan |
Satra. XXXVI, 12.

In the above sloka surdashktraza, lit, begot of Surashtra (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 400—600
A. D, ! gives among others the following synonyms of alum :—
kdmkeshi, tuvart, and surastraja. Kasaratnasamuchc/ya also gives the
same synonyms. (Bk. 111, 59--62). The manufacture 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 is known, the only considerable native manu-
facture is situated in Rajputana; but as will be gathered from
what follows, the tertiary rocks of the extra-peninsular regions
often contain such shales.

“In two localities lomps of alum...oceur naturally in sufficient
abundance to be a regular article of export.

“Alum is principally used as a mordant in dyeing, but asa
drug its employment is extensive in India.

“BEHAR.—Captain Sherwill in 18462 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 Bijigarh
pyritous shales of the Kaimur group of the Vindhyan series.

“The alum was sold at the high price of one rupee per fola ; it
was identical with the salejit of Nepal. Copperas or iron sul-
phate is obtained in the same region, which is situated to the
north of Rotasgarh, and to the west of the Sone.

“Rajputana, Khetri, and Singhana.—In connection with the
copper mines at the above localities there are manufactories

I e — — e —

(1) The lowermost limit of his age may be taken about 948 A, 1. as made
out from an inscription in Budh Gaya.
(2 Jowurn. As. Sec. XV, p. 58.
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which turn out considerable 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 (wide ilustrations),

“Each charge of shale is exposed to three changes of water
and the water itself is changed from one gLhara to another till it
has taken up the sulphates from seven different steepings. [t is
then of a thick dirty-bluish colour and is taken to the boiling
house, where it is boiled in earthen gharas : when sufficiently con-
centrated it is left Lo cool, and thin sticks being introduced the
blue vitriol crystallizes on them. The mother liquor is then
poured off and again boiled, and on the addition of saltpetre, the
alum crystallizes at the bottom of the vessel. The residual  sul-
phates still in solution are allowed to crystallize out by exposing

the mixture to the sun.
2 £ i # 4 %=

“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 export of alum amounted in some vears to
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
operativis is at Mhuarr or Madh.

“The rock containing the materials is a pyritous dark-gray or
black shale, which is in close association with a soft aluminous
pseudo-breccia of the sub-nummulitic group.

“This shale is excavated from pits and is exposed for four
months, aslow combustion taking place owing to the decomposi-
tion of the pyrites.

“It is then spread in squares resembling salt pans and «prink-
led with water.  After about 12 days it consolidates into efflo-
rescing mammillated crystalline plates or crusts called phithar-

I
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ka-bij or seed of alum. These crusts are boiled in large iron
vessels (luted inside with lime), together with saltpetre (or other
potash salt), in the proportion of 15 of ‘alum seed’ to 6 of the
latter © when it has settled, the liquor is placed in small earthen
vessels somewhat the shape of flower-pots, and crystallization
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 mutkas or gharas with
small mouth : these are sunk into the ground to prevent their
breaking, and in five days the alum is found crystallized in masses.
The vessels are then broken and the alum is stored.

«Alum is also manufactured from the water of a hot spring
north of Mhurr. The impure salt-petre, which is employed to sup-
ply 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 copperas of commerce,
which is known to the natives as kaki and hara kasis, is produced
principnlly from the so-called alum shales from which alum is
prepared. As s the case also with alum, copper as 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. |

«BEHAR.-—In the year 1833, Mr. ]. Stevenson published an
analysis of native sulphate of iron obtained from Behar, which
was at that time used by the native dyers of Patna,

He found that it consisted of—

Iron sulphate ... 390

peroxide et o ... 300
Magnesia ... T
l.oss 20

1hid p. 419 100°0



ON
METALS AND METALLURGY

In the Vedic Period gold and silver were not only known
but were worked into ornaments of various descriptions. Gold
was often called by the name “yellow” and silver by the name
“white.” The warriors of old were protected with coats of mail and
helmets of metal. Zoka was a term applied 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
krishnayas or the black metal and copper by lokitayas or the
red metal. !

Besides gold and silver, several other metals, e.¢. iron, lead and
tin, are mentioned in the White Yajurveda : fevm’ 9 ®, wg3 &, =#
WH GI¥WH, AEAH, Ay T gHT wwang XVIL 13

In the Chhiandogya Upanishad 1V, 17,7, we also read : “as
one binds gold by means of /evana (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.” ®%ia gau dzang, gawa =4, 999 4y, agar a4,
|189 19, @189 7w, 1 e

Unfortunately very little material is now available to enable us
to present a connected narrative of the metallurgical skill of the
ancient Hindus.  Many important links are missing ; we shall here
try to put together only a few, which we have been able to recover.

Megasthenes says that the Indians were “well skilled in the arts.”
According to the Greek writer, the soil too has “underground

(1) =fa fife <=7 Fraafa Sifo aonfafearf | AV. 5, 28, 1. Here “gfg”
(yellow) is explained by Siayama as equivalent to gold. smiawdisH H#iwife
wifeaaws mifeas | AV. 11, 3, 7. Here according to Sayawa HTHHE: = black
metal Ze iron and  #if¥dwa: = red metal 7o copper. The Susruta also
differentiates iron by the term Arishnaloka (black metal), though copper is
known by its Proper name fgmwea,
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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
of war.”

Coming to comparatively later times, we find that the Indians
were noted for their skill in the 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 ornamental gates of Somnath and the 24-ft
wrought-iron gun at Nurvar—are monuments of abye-gone art
and bear silent but eloquent testimony to the marvellous metal-
lurgical skill attained by the Hindus. Regarding the Kutab piih‘u:_
Fergusson says: “Ithas not, however, been yet correctly ascertained
what its age really is. There is an inscription upon it, but without a
date. From the form of its alphabet, Prinsep ascribed it to the 3rd
or 4th century ; Bhau 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 subsequently to
A. D, 363 or A, 1) 400,

“Taking A.D. 400 as a mean date—and it certainly is not far
from the truth—it opens our eye ta 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 foreed even in Europe up ta a very
late date, and not frequently even now. As we find them, how-
ever, a few centuries afterwards using bars as long as this Jaz 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 afterwards became. It is almost equally startling to find that,

(1) Vide Trempe du Fer Indien: Elle a été découverte par les Indi-
ens et exposée par les Perses, et cest de ceux-ci qu'elle nous est venue’'—
Berthelot : Coll. Alch. Gree., T. 3, trad. p. 332
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after an exposure to wind and rain for fourteen centuries, it is un-
rusted, and the capital and inseription are as clear and as sharp
now as when put up fourteen centuries ago.

There is no mistake about the pillar being of pure iron,
Gen. Cunningham had a bit of it analysed in India by Dr.
Murray, and ancther portion was analysed in the School of Mines
here by Dr. Percy. Both found it pure malleable iron without any
alloy.” Hist. of Indian and Eastern Avrchitecture, p. 508 ; ed. 189g.

The Ritter Cecil von Schwarz, who was for sometime in charge
of the Bengal Iron Works Company, thus speaks of the superior
iron smelting industry in India ;:—

“It is well-known by every manufacture 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 hardness by selecting
such raw materials as on an average have the required contents
of carbon in ord:r 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 tempezring process, having it thus completely in their power
to attain the exact degree by interrupting this de-carbonising
process exactly at the proper time in order to cast steel of a
quality exactly suitable for the purpose,.”

ZINC

The extraction of zinc from the ores can be followed in every
detail from the account left us both in Rdsarmava and Rasarat-
nasamuchchaya.

Rasaka is mentioned in Rasiarzava as the mineral which turns
copper into gold (p. 39). We have also in the succeeding coup-
lets a process described for the reduction of the ore. This pro-
cess is so elaborately given in R. R. S. that it may be quoted
almost  werdatim in any treatise on modern chemistry ; it is
practically the same as distillation per descensum—the flame of
bluish tint issuing from the mouth of the crucible indicates the
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combustion of carbon monoxide, so often observed in metallur-
gical operations. ! (See pp. 48-49)

From the time of the Susruta to that of R.R.S. we find
all along six metals recognised (see pp. 26 and 71) and the last
work distinctly says brass and bell-metal to be simply alloys.
Owing to the veneration paid to ancient authorities, the Indian
alchemists had at first some hesitation in classing “the essence
of the lustre of tin “agw” (p. 30) as a separate metal. In the
medical Lexicon ascribed to king Madanapila and written about
the year 1374 A. D, ? zinc is, however, distinctly recognised
as a metal under the designation of Jasada. *

It is evident rasaka is the cadmia of Dioscorides and Pliny
and futia of the alchemists of the middle ages. The pseudo-
Basil Valentine writing about 1600 A. D. uses the word zinc but
“he does not appear to have classed it with the metals proper.”
Paracelsus mentions zinc sometimes as a metal and sometimes
as a bastard or semi-metal, but it is doubtful whether he had any
distinet notion 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 metal was
derived from the ore known as calamine. He states that a pecu-
liar kind of tin is found in the East Indies called Calaém. Some
of this was brought to Holland and came into his hands.” (Ros-
coe and Schorlemmer).

The terms rasaka, kharpara, kharpara-tuttha and fultha are
all applied to calamine, while zuttha sometimes stands for blue
vitriol as well. Some writers have, however, mistaken kharpara

(1)  Cf. “A mixture of 2 parts of ground roasted ore and 1 part of coal
dust is brought into the retorts, each holding about 4o Ibs. of the mixture.
As soon as the temperature has risen high enough, the reduction begins and
carbon monoxide is evolved and burns from the end of the clay adapter with
a blue fame (the italics are ours). Roscoe and Schorlemmer’s Chemistry,
Vol. 11., Pt. 1, p. 255, ed. 1879.

(2) Roth : Indischen Studien, X1V, 399 . also Biihler : Intro. to Manu, CXXV.
(3) =% 1yuey fefagqa qwas |
(4) Gesch. d. Chemie, 1V, 110.
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for blue vitriol, but R. R. S, is very explicit on this point. The
name ‘fufenague by which Chinese zinc was known in commerce
is evidently derived from the Tamil fatanagam. “In Persian,
sulphate of zinc is called suffed (white) ¢utia ; sulphate of copper,
neela (blue) tutia ; and sulphate of iron, ura (green) fufia ; so, in
Avicenna, different kinds are described under this name, which
occurs also in Geber” (Royle). Both the Tamil fatanagam and
the Persian /ufia are probably corruptions of the Sanskrit word
tuttham. At the beginning of the last century the Baron de Sacy
was at considerable pains in tracing the history of fmfia. In
a note appended to certain extracts from Kazwini, the “forien-
tal Pliny,” the learned Frenchman gives the following description
of tutia. The account necessarily involves some digressions on
the Aristotelian theory of the formation of dew, hailstone, metals,
&c., and the reader may with advantage compare it with that of
the Vaiseshika Philesophy. (Chap. 1, pp. 1-5)

“Le A&har-sini est aussi nommé fer de la Chine ... ...... et or
EFH o..nna.. .)€ crois que ce méme métal est aussi désigné sous les
noms de diesd ou dest dans U'lnde, de futic fossile.........chez
les Arabes, enfin d'esprit de tutie...... ......dans U'Apin Acbére, et
que c'est la foutenague, dont il y a plusieurs variétés plus ou moins
analogues au zinc.

“Je wvais rapporter, pour mettre le lecteur a portée de juger de
ma conjecture, ce que je trouve dans le Dictionnaire des médica-
mens simples par Ebn-Beitar, sur les diverses espéces de tutie
fossile, et un article curieux de Vdyin Acbéri, omis pour la trés-
grande partie dans la traduction angloise de M. Gladwin ; j'en
donnerai le texte d'apres deux manuscrits de cet ouvrage, dont
I'un m'appartient, et l'autre faisoit autrefois partie de la bibliothéque
de feu M. Langlés, et daprés le Traité de mdédecine, dédié au
prince Dara-schékouh, ot il se trouve tout entier (manuscrit de M,
Brueix, acquis par la bibliotheque du Roi, n.” 16, fol. 62 et suiv.),
Je joindrai a cela ce que dit Kazwini de la formation du Ahar-sini
et de ses usages médicaux et économiques, laissant aux minéra-
logistes @ juger si, dans ces descriptions mélées d’hypothéses
arbitraires, et de quelques traits suspects de charlatanisme, on
peut reconnoitre la toutenague.

“*Voict d'abord le passage d'Ebn-Beitar.
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“Edu-Wafid dit: il y a deux especes de tuties ; I'une se trouve
dans les mines, l'autre dans les fourneaux ot 'on fond le cuivre,
comme la cadmie ; cette derniére espeéce est ce que les Grecs nom-
ment pompholyx. Quant & la tutie fossile, il y en a trois varictes |
'une blanche, l'autre verditre, la derni¢re d'un jaune fortement
rougeitre. Les mines de celle-ci sont dans les contrees maritimes
de la mer de Hind et de Sind : la meilleure est celle qui semble
au coup-d'eil couverte de sel ; apres celle-ci, la jaune ; quant a
la blanche, elle a quelque chose de graveleux............i...cevneend
et est percée: on lapporte de la Chine. La tutie blanche est la
plus fine de toutes les variétés, et la verte, la plus grossicre ; quant
4 la tutie des fourneaux, Dioscoride dit, livie V.e: Le pomplolyz,
qui est la tutie, différe du spodion &e”

“1 Awin Acbéri expose la formation des minéraux et celle des
métaux en particulier, suivant une hypothese, commune, je crois,
4 tous les alchimistes anciens; et quoique ces détails méritent
par eux-mémes peu d'attention, je rapporterai le passage en entier,
1.” prace que M. Gladwin I'a omis ; 2." parce qu'il est nécessaire
pour que lon puisse juger de lanature du khar-sini, et de I'ide-
ntité que je suppose entre cette substance métallique et Vesprit de
tutie. 11y a dans letexte de U'dyin Acbéri quelques omissions
que je rétablirai d’aprés le Traité dédi¢ a Dara-schékouh, oll ce
chapitre se trouve tout entier, et il n'est pas le seul qui soit com-
mun i ces deux ouvrages, L'auteur de ce dernier traité,............
..... Civiiiiiiiieieis., annonce lui-méme, fol. 62, verse, qu'il va tirer
quelques chapitressur les métaux, de louvrage de feu Abou'l Fazel,
formant le [Ile tome de V'Acber-namei: I'un de ces textes me
servira a corriger 'autre.

; De la formation des métanr,

“«Le dien créateur de Punivers a donné I'existence a quatre éle-
mens en opposition les uns aux autres, et il a suscité quatre ctres
d'une nature admirable: le feu chaud et sec, qui posstde une l¢-
gireté absolue ; l'air chaud et humide, doué¢ d'une légereté relative |
'eau froide et homide, qui posséde une pesanteur relative; la terre
froide et seche, doude d'une pesanteur absolue. La chaleur produit
la légereté, et le froid la pesanteur ; I'humidité facilite la sépara-
tion des parties, la sécheresse y met obstacle. Par la combinaison
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de ces quatre puissances élémentaires, ont été produits tous les
étres dont l'existence est due a l'influence des corps célestes, les
minéraux, les végétaux et les animaux.

“Les particules aqueuses, ayant acquis par les rayons du soleil et
autres causes un plus grand deuré de légereté, se mélent avec les
particules aériennes, et s'élevent en lair: c'est cette combinaison
que l'on nomme zapenrs. Par le moyen de cette combinaison, les
molécules terreuses étant mélées elles-mémes avec les particules
acriennes, s'élevent aussi en l'air ; et c'est ce qu'on nomme exda-
laisons : quelquefois aussi les particules aériennes se mélent [im-
médiatement] avec les moléeules terreuses. Il v a des philosophes
qui appliquent également le nom de vapenrs 4 ces deux sortes de
combinaisons élémentaires : ils désignent celles qui sont le produit
des particules aqueuses, par le nom de vapeures humides ou aguen-
ses ; et celles qui doivent leur formation aux molécules terreuses, par
le nom de vapeurs séches ou fuliginenses. Ce sont ces deux sortes
de vapaurs qui forment au-dessus de la terre les nuées, le vent,
la pluie, la neige et autres phénoménes semblables ; et dans 'in-
térieur du globe, les tremblemens de terre, les sources et les mines,
On regarde les vapeurs comme le corps, et les exhalaisons comme
l'esprit : des unes et des autres, suivant la diversit¢ de leurs com-
binaisons et les différentes proportions dans lesquelles elles s’unissent,
sont produites dans le laboratoire de la nature un grand nombre
de substances diverses. Suivant ce qu'on lit dans les traités de
philosophie, on ne compte pas plus de cing espéces de minéraux :
ceux qui sont infusibles a cause de leur sécheresse, comme le ya-
kout ; ceux qui le sont a cause de leur humidité, comme le vif-
argent ; ceux qui se fondent promptement, mais qui ne sont ni
malléable, ni combustibles, comme le vitriol ; ceux qui ne sont
pas malléables, mais qui sont combustibles, comme le soufre : ceux
enfin qui sont malléables, mais incombustibles, comme l'or. La
fusion d'un corps consiste dans la liquéfaction de ses parties, due
a la combinaison de la sécheresse et de 'humidité : la malléabilité
[ou ductilité] est la faculté qu'a un crops de recevoir peu a peu une
augmentation d'é¢tendue, tant en longueur qu'en largeur, sans sépa-
ration d’aucune de ses parties et sans aucune addition.

“Quand les vapeurs et les exhalaisons se mélent de maniére que
les premieres soient le principe dominant, et.que le mélange étant

I2
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achevé et la coction parfaite, l'ardeur du soleil coagule cet amal-
game, le produit est du vif-argent. Comme il n'y a aucune des
molécules de ce produit qui ne renferme quelque portion d'exha-
laisons, ce corps a une qualité séche dont les effets sont sensibles :
il ne s'attache pas 4 la main ; au contraire, il fuit le contact : comme
la chaleur a ¢té 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-prés égales, il se manifeste
dans le mélange une humidité d'une nature visqueuse et onctueuse :
4 linstant de la fermentation, des particules aériennes s'insinuant
dans le mélange qui se coagule alors par le froid, les produits de
cet amalgame sont inflammables.  Si les exhalaisons et la qualité
onctueuse dominent, le produit est du soufre, qui est rouge, jaune,
bleu ou blanc ; s'il y a plus d'exhalaisons et peude principe onctu-
eux, 'amalgame donne P'arsenic qui est rouge et jaune ; enfin si ce
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 a cause de I'abon-
dance de leur qualité huileuse et de leur humidité visqueuse, ils
sont susceptibles de prendre feu ; enfin, & raison de leur excés d’humi-
dité, ils ne sont point malléables. Les sept corps [ou métaux | ayant
tous pour principes constituans le vif-argent et le soufre, la variété
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 'un sur 'autre.
“Si les deux principes ne sont altérés par aucun mélange de par-
ties terreuses, s'ils sont dans toute leur pureté naturelle, si enfin ils
éprouvent une coction parfaite, alors le soufre étant blanc, et le
vif-arcent dans une proportion plus crande, le produit de 'amal-
came est de l'argent ; il est de Tor, si les deux principes sont dans
des proportions egales, et que le soufre soit rouge et posscde la
force colorante. Si, les circonstances étant les mémes, apres le
mélange mais avant la parfaite coction, l'amalgame est coagulé
par le froid, il se forme du khar-tchini, que l'on nomme aussi
fer de la Chine, ce qui équivaut pour le sens a de lor cru:
quelques-uns le regardent comme une sorte de cuivre.” (La méme
doctrine sur la formation du Akar-fchini ou dhen-tching, nommé
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encore or cru, se trouve dans cet ouvrage, fol. 60 recfe, lig. 171¢
et suiv). “Si le soufre seul n'est pas pur, que le vif-argent domine,
et que la force brilante unisseles deux principes, le produit est
du cuivre. Quand le mélange n’est pas fait convenablement, et
que 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 4 moins
que les deux principes ne soient 'in et lautre dans un état de
pureté. 5i les 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 brilante, il résulte, de 'amalgame, du fer:
enfin le produit est du plomb, si, les circonstances étant d’ailleurs
Igs mémes, le mélange ne se fait pas complétement, et que le vif-
argent domine. On donne a ces sept substances le nom de corps |
on appelle le vif-argent Ja mére des conps, et le soufre lewr pére : on
considére aussi le vif-argent comme Uesprzz, et 1'arsenic ainsi que le
soufre, comme 'ame. Le djost, suivant quelques personnes, est l'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 Djalour, qui fait partie du soubah d’Adjmir.

“Les alchimistes disent que I'étain est un argent malade de la
lepre, le mercure un argent frappé de paralysie, le plomb un or
lépreux et brilé, et le cuivre un or cru, et que l'alchimiste, sem-
blable & un médecin, remédie a4 ces maux par des moyens contraires
ou assimilés.

“Les savans qui s'adonnent 4 la pratique des arts, font, avec ces
sept corps, des compositions artificielles dont on se sert pour fa-
briquer des bijoux, joyaux, &c. Du nombre de ces compositions
est le sdfid-ron [c'est-a-dire, blanc & lextérvienr, peut-étre le pé-tong
des Chinois], nommé cansi' par les Indiens, qui se compose de
quatre seres de cuivre et d'un sére d'étain unis par la fusion: le
roui, composé de quatre seres de cuivre et d’un sére et demi de
plomb, et que I'on appelle dans I'lnde dakngar : le biround;, nommé
par les Indiens pefel? et dont il y a trois variétés ;la premiére,
qui se bat a froid, et contient deux stres et demi de cuivre, et
un sere d’esprit de tutie; la seconde, qui se bat 4 chaud, com-

(1) J‘l'!frﬁ.lij-'m See P 54_ —_—— 8 S
(2) Pittala, See p. 63
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posée de deux seéres de cuivre et d'un stre et demi d'esprit de
tutie ; la troisieme, qui ne se bat point, mais qui s‘emploie pour
les ouvrages jetés en moule, et dans laquelle il entre deux séres
de cuivre, et un sére d'esprit de tutie : le sim-sakhteh |argent marqué
ou pesé ; peut-étre faut-il lire soukfhezéh, brilé]” dans la composition
duquel il entre de 'argent, du plomb et du cuivre, dont la cou-
leur est d'un noir éclatant, et qui s’emploie dans la peinture : le
heft-djousch [bouilli sept fois], dans lequel on se contente d'amal-
gamer six métaux,lorsqu'on n'a pas de khar-tchini ; quelques-uns
lui donnent le nom de ta/ikoun [catholicon] ; mais suivant d’autres,
le talikoun est un cuivre préparé: Uescht-dhat, composé de huit
choses, savoir, les six métaux susdits, I'esprit de tutie et le cansi ;
on le fait aussi avec sept substances seulement: le caulpaty com-
posé de deux séres de séfid-ron, et d’un sere de cuivre; 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 Ain-i-Akbari is not very
reliable ; it may, however, be noted here that even Blochman
in his much improved and more accurate translation erroneously
renders jost as “pewter”* The s#k i titia (spirits of tutia)
is used in the above extract in the same sense as in KNasdrnava,
which describes zinc as the svatfam (essence) of rasaka (see p. 39).
In R. R. S. also we find that blue vitriol yields a “svattam,”
which is no other than copper”® (p. 48).

— ——— e —— — —_—

(1) Chrestomathie Arabe, T. IIL. pp. 453-58 ed. 1827.

(23 Vol. I. p. 4o.

(3) The essence or spirits of minerals is used here in a different sense
from that of the generality of the Arabian and European alchemists.
According to the latter there are four spirits of minerals, namely, sulphur,
arsenic, sal-ammoniac and mercury. “Les mots esprifs, corps, dmes, sont
fréquemment “emplovés par  les alchimistes dans un sens spécial, quil
importe de connaitre pour I intelligence de leurs écrits, Les passages suiv-
" ants, quoique d'une époque plus moderne, jettent beaucoup de lumiére sur ce
point.”
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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 and green vitriol respectively. The word chalcan-
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 faftham (blue vitriol) and Adsisa
(green vitriol) are mentioned side by side.

BLUE VITRIOL

The word tuttham is generally applied to blue vitriol ; in
Rasendrasivasamgraha and Sarngadhara, the following synonyms
are given @ gmd q fofadd fw5a/ 5315

R. R. 5. uses.mayiiratuttham [;W} in Bk. ii. 129, which is a
combination of the last and the first names in the above sfofka.
Sikhigrivam (lit. resembling the neck of the peacock) is practically
the same as mayuratantha sachehhavam in sloka, 127, e having
the play of colour in the throat of the peacock.

The term saspakta as a synonym for blue vitriol does not
occur in any other medico-chemical work that I have come
across except Nasdrnava.

That an essence in the shape of copper is yielded by blue

“On lit dans le traité de Mineralibus, prétendu d’Albert le Grand (L. L.
tr. I, ch. Ier) : ‘ce qui s'évapore au feu est esprit, ime, accident; ce qui ne
s'évapore pas, corps et substance’—Coll. des Alch. Grecs, 1. pp. 247-8. Cf. “Le
cuivre est comme Fhomme ; il a corps et ime.”—Introd. a la Chimie des
Anciens, p. 294. See also, “La chimie au moyen dge,” T. I. p- 73, and #fid.
T. 111. pp. 168-70 ; also ante p. g1.

(1) "Ich habe schon bei der Geschichte des Eisenvitriols darauf aufmerksam
gemacht, welche Unsicherheit in den fritheren Mittheilungen iiber Vitriol im
Allgemeinen herrscht. Auch die ilteren Angaben, welche am passendsten auf
den Kupfervitriol bezegen werden, kénnen zum theil auf Eisenvitriol gegangen
sein.” Ges. der Chem. IV, p. 168,

: :

‘Observons les sens divers de ce mot couperose [chalcanthon], ou de son
équivalent vitriol, tels que : vitriol bleu : sulfate de cuivre ; vitriol vert : sulfate
de _I'er, et sulfate  de cuivre basique ; vitriol jaune et rouge : sulfates de fer
basiques.” Coll. d. Alch. Grecs. 1. pp. 241-242.
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vitriol is worthy of note from a historical point of view. Rasirwava
very often hits upon it but is not so explicit as R. R. S, as it modest-
ly contents itself with the mere assertion that the essence is of the
colour of Coccinella insect Z.e. red (see pp. 47-48). In the Bhivapra-
kiisa (ca. 1550 A.D.) occurs this remarkable passage : “g@f q arsumgfe
fafamda axafa”, blue vitriol is indeed a semi-metal of copper as it
is derived from copper. The nomenclature itself is in wonderful
agreement with that adopted nearly two centuries later by Boer-
have! (1732 A. D).

Our knowledge of the nature of the “essence” of blue vitriol
has thus been gradually advanced from Rasdrnava downwards.*

(1) “Die krystallisirten Verbindungen eines Metalls mit Siuren erkannte
er nicht unbedingt als Salze an; die Vitriol namentlich rechnete er zu den
Halbmetallen”. Kopp : Ges. d. Chem. 111. p. 6.

(2) “Basil Valentine” seems to have known that some vitriols contained copper,
but his “Blue vitriol” does not necessarily mean sulphate of copper. “Der
blaue Vitriol.........heisst bei Basilius vitriolum commune : was bei ihm Vitriolum
Veneries gennant wird, ist oft Griinspan und tiberhaupt geht diese Bezeichnung
bei iltern schriftstellern auf sehr verschiedenartige Kupfersalze, wie denn
Libavius in seiner Alchymia (1595) fir die Bereitung des vitrioli Veneris
vorschreibt..........” Even Agricola (1494-1555), contemporary of Bhava does
not make any g:reat distinction between green and blue vitriol. “Agricola
beschreibt in seiner Schrift de re mefallica die Darstellung des Kupfrevitriols
bei der des Eisenvitriols und des Alauns, ohne die beiden ersteren als wesentlich
verschieden anzusehn, und auch in seiner Abhandlung “de natura fossilium”
unterscheidet er nur verschieden gefirbte, nicht aber wesentlich verschiedne
Vitriole,..ooa.."Ges. d. Chem, IV 170-171.



ON

GUNPOWDER, SALTPETRE

AND THE
MINERAL ACIDS

GUNPOWDER

The ancient Hindus are sometimes credited with the know-
ledge of the art of manufacturing gunpowder, in support of which
the several recipes given in the Swukraniti or the Elements of
Polity of Sukrichidrya. which we have already had occasion to

quote, are cited. Take for example the following :—

gafd@amig g5 gdif9 1814 qaa
A AUHTRERATA G | 201
UFA H919 GLW GailE gyizE:

w wE W THAE AagZang = |

favt swvad aufagd wiq @q | 202
FARATUEAT T q@w U a7 |
mﬂﬂﬁmihﬂﬁf q TMTFIRT § =997 | 203
el siewaT aWafas: Fawrshy an
Hig® |AgaEE aaugwatsig ar ) 204
HITEaHa NG A @warga9 |
s AaEssam i fawTEag | 205
SFNET TME gafeawaae 7

fosmar wfcamer aon Wswwe 1 206
few, 7@ ao1 aimTs: w9ew v
Saraf=ny seafaatae aga 5 207
SHY AR miwa

augfa = afzarafzsmfzaia 540 208
faafe sifosfimde @=f qmmag o 209
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AT TEEEIE A TaEY |
NG wgwEs AEHE 991 TTRY 210
aa: TS T qq UG |
iﬁﬁ?;\‘l?ﬁﬁﬁﬂiﬁ'd e fAqEaga’ | 211
“Take five palas of saltpetre, one pala of sulphur and one pala
of charcoal, prepared from the wood of Calotropis gigantea and
Euphorbia neriifolia by destructive distillation 2. 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 proportion of charcoal and sulphur

remaining the same as before. 203
“For a gun with a light barrel, balls of iron or of lead 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 skilful artillerymen. 205

“By wvarying the proportions of the ingredients, vz, charcoal,
sulphur, saltpetre, realgar, orpiment, calx of lead, asafoetida,
iron powder, camphor, lac, indigo, and the resin of Shorea robusta,
different kinds of fires are devised by the pyrotechnists giving forth
flashes of starlight.” 206-208

From the circumstantial details given above, especially of the
method of preparing the charcoal, one is naturally 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 Kamandaki, an ancient work
of undoubted authenticity, there occurs no reference whatever to
frearms nor is there any in the Agnipurdza in which the subject
of training in the use of arms and armours takes up four chapters,
archery forming the leading element.”

The more rational conclusion would be that the Sukarniti is

) Ed. ]J. Vidyasagara, pp. 555-57-

2) qrﬂﬁﬂﬁqﬁ - lit., (wood) charred by smoke circulating through it.
o,

) See Intro. to Dr. R. L. Mitra's edition of Agnipurana.
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a patch work in which portions of chapter IV were added some
time after the introduction of gunpowder in Indian warfare during
the Moslem period. !

In Halhed's “Code of Gentoo Laws,” there is a passage which is
sometimes quoted as a proof that 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 discharged from a gun, *

In Sanskrit literature, there are frequent but vague refer-
ences to agni astra or firearms, but.we have no reason to suppose

— e —_— — — e — —— o = = S

(r) Dr. R. L. Mitra, judging from the description of guns alone, con-

cludes this portion to be spurious ;—véde Notices of Sanskrit Mss. Vol, V. P. 135.

M. Berthelot’s concluding remarks on Marcus Griccus’ Book of Fire are
equally applicable to Swukraniti -—

“Mais je n'insiste pas, si ce nest pour rappeler comment ces additions mani-
festent le caractére véritable de la composition de ces manuscrit et livres de
recettes, déja répandus dans Pantiquité et dont lis formules sont venues jusqu
au XVIIIe sidcle, parfois méme jusqu'a notre temps. Le Liber ignium en est
un exemple, et 'analyse précédente montre bien comme il a été composé avec
des matériaux de dates multiples, les uns remontant i Pantiquité, les autres
ajoutés & diverses époques, dont les dernidres étajent contemporaines, ou (rés
voisines de celle de la transcription de chaque manuscrit.” La Chimie au moyen
dge T. 1.135.

(2) The passage in Manu runs thus :

T FIOGHEATE FARTAT Tt A |
7 wfufuify faifamfaaqse 1 wa, VIL 9o,

We give below the commentaries of Medhitithi and Kullika Bhatta :—
wzifr aifa afewewnfa swffmamtc ) sfte oo, & soa g8 w6
Al Faiwi s | 7 fe wfaer gasw wafe, seicfwawly woiasn fimf |
ferifadtafaat | wfgm  wfqarEifts wawas  Fa, vARAIEER | 3fA
#uifafe: |

Fzranguifa afe wiefaaaifa, 1Hﬂ;ﬁffham @, WHT FEAE; YA A
w1 ; A FEIRCEERAT anﬁwﬁaﬁ’lmmﬁm& | sfa g wwE:

The correct rendering should be as follows :—“The ng shall not
slay his enemies in warfare with deceitful or harbed or poisoned weapons,
nor with any having a blade made red hot by fire or tipped with burning

13
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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 “Greek fire,” e arrows or
darts tipped with oiled flax, resin, realgar, naptha or other bitu-
minous substances discharged from bows ; sometimes elaborate
machines being devised to hurl the weapons with more deadly
effect. In the Udpogaparava of the Makabhirata, Yudhisthira is
described as *“collecting large quantities of resin, tow, and other
inflammable 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. *

materials” ; Biithler, 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 are) 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.”

(1) See Dr. Mitra’s Antiguities of Orissa, 1.121.

(z) In the 11th century, Kiasmir remained safe behind its mountain
ramparts and was hermetically sealed to all foreigners without exception. Here,
according to Albirini, Hindu sciences retired and took shelter when the
Mohammedan invasion of India began. But in the indigenous mode of war-
fare no reference to gunpowder is to be found ; thus we read in Kalbawa's
Rajataraigini that in 1090 A. D. “he (Kandarpa) threw into the mélée burning
arrows smeared over with vegetable oil, struck by which the enemies caught
fire. DBelieving that he knew [the use of] the weapon of fire ‘agneya astral,
they became frightened and fled in bewilderment, cursing their return.”

Stein’s Trans. Vol. 1. p. 344.

The original passage is

Famy aiEd fafagg | 637 )
fametafuaas fagr 4 wisaq fo )
=g FmwEafata el faafzan)

A 7% wagHfal A== g9TIH |
V1L 983, g89.
For further references to similar fire-missiles see Wakdnataka or Hanwma-
na Nataka in Wilson's Hindu Theatre, Vol. 11, ed. 1835, appendix, pp. 369-70.
The first record of the use of cannon and gunpowder in Indian warfare
is in the memoirs of Baber. In 1528 he forced the passage of the Ganges near
Kanauj with the aid of artillery. For much valuable mformation on the
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The mention of gunpowder and of some sort of explosives with
identical formularies ocecurs almost simultaneously in the Latin
redaction of the work on *“Fire” by Marcus Graecus and in the
writings of Roger Bacon about the 13th century. ' Greek fire
was introduced into Constantinople from the East about the year
673 and the Byzantians evidently knew that saltpetre was its
basis ; but they kept this knowledge strictly a secret, and ab-
stained from speaking of it by any distinct name lest the in-
formation might leak out. Thus the very word saltpetre is
conspicuous by its absence in the literature of the ancients,
Nitrum (natron) was all along exclusively applied to carbonate
of soda.!

SALTPETRE

I[t” will thus be seen that there is much in common in the
history of the word used for nitrate of potash both in the Sanskrit
and in the Latin languages, as in the former sawvarchala and
yavakshara arve indiscriminately applied to it.

It is very remarkable that in the later Sanskrit chemico-medical
literature the very word sauvarchala, which stands for saltpetre
in the Swkraniti and in the Rasirnava, ceases altozether to be
applied to it, but is used as a synonym of sdrjZkd (natron), while
yavakshdra has been pressed into service, it being clean forgotten
that from the time of Charaka and Susruta this word has been
used in its radical sense, vis, the askes of barley (impure car-
bonate of potash, from yawva, barley and kshira, ashes)?. Both
Wilson and Monier Williams in their Sanskrit English Dictionaries,
following no doubt the authority of modern writers, erroneously

subject of the early Asiatic fire-weapons the reader may consult an exhaustive
article by Maj. Gen. R. Maclagan in the Jowrn, As. Soc. Hengal, Vol. XLV,
pp. 3o ff.

(1) La Chimie au moyen ige, 1. p. 94.

(20 Cf. “Clest par erreur que la plupart des éditeurs des auteurs grecs ou latins
traduisent ces mots par nitre ou salpétre, substance presque inconnue dans
Pantiquité, et que apparait seulement & partir du VI e sitcle i Constantinople,
avec le feu grégeois dont elle etait la base. Les anciens parlent aussi du
nitrum factice, préparé avec les cendres de chéne, c’est-A-dire du carbonate de
potasse.”—Intro. a I'étude de la Chimie, p. 263.
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render yavakshara as saltpetre as also does Colebrooke in his
Amarakosha. Roth and Bohtlingk in their Wérterbuch, however, cor-
rectly translate it as “Aectzkali, 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 allowed to go without a definite name for several cen-
turies.? Dutt says “nitre was unknown to the ancient Hindus.
There is no recognised name for it in Sanskrit.” ¥ * * Some
recent Sanskrit 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 sanskritized from the vernacular sord, a term of foreign
origin. The manufacture of nitre was therefore most probably
i itroduced into India after the adoption of gunpowder as an im ple-
ment of warfare” * Mat. Med. of the Hindus, pp. 8g-00, ed. 1600.

(1) In the chemstry of Bubacar, “le sel de cendres” is the equivalent of
yavakshira.—lLa Chimie an moyen fge, 1. 308.

{2) We purposely usc the words “allowed to go without a definite name,” for
the term sauvarchala was all along vaguely used now for saltpetre, now for

natromn.

(3) He is in error on this point, as he had not comsulted, or probably
had no acquaintance with, the old literature on the subject. Prof. Macdonell
very properly points out “the dangers of the argumeniunt ex silentio [as] fur-
‘nished by the fact that salt, the most necessary of minerals, is never once men-
tioned in the Rigveda. And yet the northern Panjib is the very part of India
where it most abounds. [t occurs in the salt range between the Indus and
the Jhelum in such guantities that the Greek companions of Alexander accord-
ing to Strabo, asserted the supply to be sufficient for the wants of the whole
of India? It would be equally hazardous to rush to the conclusion that
hitre was “unknown” to the Hindus.

(4) Dutt is probably correct in so far as he states his views with regard
to “the manufacture of nitre” as an ingredient of gunpowder. For it is well
known saltpetre has been in use from time immemorial as the basis of rocket
and other fireworks both in China and India. In the Dasakwmdracharifa by
Dandi, mention is made of yogavariila (magc wick) and yagachurna (magic
powder), of which saltpetre was probably the basis. The earliest account of
the manufacture of saltpetre on a commercial scale that we have come across
occurs in a rare work entitled “The Travels of John Albert de Mandelso from
Persia into the East Indies. London, 1666." The book is in the wvaluable
collection of my friend, Mr. Prithvisa Chandra Raya. Says owr 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 Summa perfectionis magisterii has convinced M. Ber-
thelot that the knowledge of the mineral acids was unknown not
only to the Arabs but also to the European alchemists of the
thirteenth century. It was a Latin author of the latter half of the
13th century who wrote the above memorable work and assumed
the 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 Rasdrnava and of
green vitriol in R. R. S. (see pp. 40, 50, s1). 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 impossible in India and China, as the preparation of mineral
acids was unknown in both these countries.” At the same
time we should remember that Rasdrnava and similar other works
lay stress upon wida, -in which aqua regia may be said to be

“Most of the salfpefer which is sold in Guzuratta 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 Rivulets, as much water as will
serve for its soaking, which may be the more effectually done, they make use
of their feet, treading it till it becomes a 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, continually scumming it, and then they put it into earthen pots,
wherein the remainder of the Dregs goes to the bottom ; and when the water
begins 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
Eurape” pp. 66-67.

(1) “L’hypothése la plus vraisemblable & mes yeux, c'est qu'un auteur
latin, resté inconnu, a écrit ce livre dans la seconde moitié du XIlle. sié¢cle,
et 'a mis sous le patronage du nom vénéré de Géber.” La Chimie au moyen
dge, 1. 349.

(2) Hist, de la Chimie, T. [. p. 25, ed. 1866.
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potentially present and which is fitly described as capable of
“killing all the metals” (see pp. 40-41).

The preparation of mineral acids is incidentally described in
several exclusively medical works, composed probably in the 16th
and 17th centuries, eg. Rasabawmudi by Madhava, Rasaratna-
pradipa and Bhaishajvaratnavali by Govindadiasa, &c.  In the last
work under the heading of Wakadravakarasa, 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 Sambila-
dravaka (lit. solvent for conch-shell).

The term dradvaka (solvent) seems to have been expressly
coined to do duty for the mineral acids. We have seen all along
that in the older works drgvaka was used invariably in the sense of
solvent or flux (see p. 72), 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 simultaneously. The regular application of the mineral
acids to technical operations dates from the time of the Emperor
Alkbar or perhaps a little earlier. Thus, in the A7n-i-A kbari under
the “Method of Rcﬁning Silver” mention is made of the use of
Rasi (aqua fortis). It is not easy to make out how much of the
processes of the assay of gold and silver as described in the A'n is
of Hindu origin.

Rovle, Sir W. O’shaughnessy (“Manual of Chemistry”), Ainslie
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 Sanskrit
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 :

Sulphuric acid : “The Tamil physicians prepared their article

nearly in the same way that we do, 27z, by burning sulphur with
a small piece of nitre in strong earthen vessels.”
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O’shaughnessy says : “sulphuric acid, the Gundak kd 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 clumsy attempt at
preparing in the following manner which must not be rigidly
criticised by the chemists of Europe.

Take of saltpetre 20 parts.

,» alum 26

» the acid liquid from the leaves and stem of the Bengal
horsegram 18 o

Mix and distil with an increasing heat till the whole of the
acid is condensed in a receiver,

Muriatic acid : “Take of

common salt = 8 parts

alum % 6 parts

The acid liquid from the horse gram and distil &e.” _

The very name of sulphuric acid, Gundak kd dttar is Urdu e,
the hybrid lingwa franca, an admixture of Hindi with Persian.
Attar in Persian means the volatile principle, often odoriferous,
e.g. G uldb kd 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 cultivated by the higher classes.
In the White Yajur-Veda and in the Taittiriya Brihmawa,
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 Kelds or arts and sciences
which are enumerated in the old work of Vatsiyana ? called
Kimasitra occur the names of the following :

gaacaqdrEn -—or the examination and valuation of gold and
gems,

wigarz: or chemistry and metallurgy.

wfucrmmcas :—or  knowledge of the colouring of gems and
jewels, as also of mines and quarries.

In the Sukranitisara or the Elements of Polity by Sukrichirya,
we also read an account of the various Kalas : e.g.

qraTTEf s fasgaanmTd w9 — the art of piercing and incin-
erating the stones and the metals is known as a Kala.”

wrE @imfwara we wa —‘a knowledge of the combina-
tions of the metals and the herbs and the plants is also regarded

as a Kala"
HIFATEHAFHTTT FAT FHAT |
HamysE AT SrEEiat 9 war |

(1) See Dutt's Civilizalion in Ancient India, pp. 155-157, Calcutta ed.

(z) “Vatsdiyana is another old authority........... <ereres The name occurs in
Paszini 4. 1. 73. and probably the author of the A dmasiifras was meant as some
of his rules refer to terms chiefly used in the latter. The text has come down
to us almost undefiled, showing its great popularity among our ancestors, which
is also clear from its commentaries and reference by Dandi, Vimana and other
great writers.”—FPreface to Barua's Amarakesha, preface, xii,
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“The art of alloying and separating the metals is also known
as a kala.

FRAMEANA FAE A a7 HaAq |
FHRNFAATE MIYHAAY 7 |

“The art of extracting alkali (see pp. 17-22 under Susruta) is
likewise counted as a fafd. In the science of Ayurveda, there
are altogether ten falds.”

We also find that among the companions of the poet Vina
were an assayer and a metallurgist, '  Such terms as Lokavid and
Dhatuvid which occur 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 exclu-
sive caste of their own but followed different professions accord-
ing 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.” But all this was changed when the Brihmins redisserted
their supremacy on the decline or the expulsion of Buddhism.,

The caste system was established de movo in a more rigid
form. The drift of Manu and of the later Purizas is in the
direction of glorifying the priestly class, which set up most arro-
gant and outrageous pretensions. According to Susruta, the
dissection of dead bodies is a sine gud nom to the student of
surgery and this high authority lays particular stress on know-
ledge gained from experiment and observation. 2 But Manu

(1} Cowell and Thomas' Trans, of Harsha-charita, P. 33

(2) aRIAmE Tve Asgaefafaa: |
AETAZH T8 497 75wy Fyaq |
amifand W ¥ 3] wee arszar
arafaEl wd gem zesisefafiag,
vE Al % a32% mwmze 9 a59q |
gHaRawd g1 wEfaageq | 45 45

14
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would have none of it. The very touch of a corpse, according to
Manu, isenough to bring contamination to the sacred person of
a Brahmin.! Thus we find that shortly after the time of Vagbhata,
the handling of a lancet was discouraged and Anatomy and
Surgery fell into disuse and became to all intents and purposes
lost sciences tothe Hindus. It was considered equally undigni-
fied to sweat away at the forge like a Cyclops. Hence the cultiva-
tion of the falds by the more refined classes of the society of which
we get such vivid picturesin the ancient Sanskrit literature sur-
vives only in traditions since a very long time past.*

* 0 E N ¥

w17 99 ww 9 ged: wfanwe: |
zegami aeenadiwretd fwan g 46
Sarira. Ch., V.

(1) The Laws of Manwu, V. 64,85,857.

(2) Similar dangers have threatened Europe from time to time but her
sturdy sons have proved better of them in the long run. Thus “Aristotle’s
opinion that ‘industrial work tends to lower the standard of thought’ was
certainly of influence here. In accordance with this dictum the educated
Greeks held aloof from the observation and practice of technical chemical
processes ; a theoretical explanation of the reactions involved in these lay
outside their circle of interests."—Meyer's Hist. of Chemistry, trans. by
McGowan, p. 10, ed. 1898. :

Paracelsus flings a sneer at the physicians of his time and compares them
with the alchemists in the following terms : “For they are not given to idle-
ness nor go ina proud habit, or plush and velvet garments, often showing
their rings upon their fingers or wearing swords with silver hilts by their
sides, or fine and gay gloves upon their hands, but diligently follow their
labours, sweating whole days and nights by their furnaces.  They do not spend
their time abroad for recreations buc take delight in their laboratory. They
wear leather garments with a pouch, and an apron wherewith they wipe
their hands. They put their fingers amongst coals, into clay, and filth, not
into gold rings. They are sooty and black like smiths and colliers, and do
not pride themselves upon clean and beautiful faces.”—Quoted by Rodwell
in his Birth of chenistry.

Even so late as the middle of the last century, the pursuit of Chemisiry in
England was not regarded in a serious light and “chemists were ashamed to
call themselves so because the apothecaries had appropriated the name”—
4 circumstance which led Liebig in 1837 to declare “that England was not

the land of science.”
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The arts being thus relegated to the low castes and the pro-
fessions made hereditary, a certain degree of fineness, delicacy and
deftness in manipulation was 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 /fow
and why of phenomena—the coordination of cause and effect—
were lost sight of—the spirit of enquiry gradually died out among
a nation naturally prone to speculation and metaphysical 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 namewas all
but expunged from the map of the scientific world.®

(1) The Vedanta philosophy, as modified and expanded by Samkara, which
teaches the unreality of the material world, is also to a large extent res-
ponsible for bringing the study of physical science into disrepute. Samkara
15 unsparing in his strictures on Kazida and his system. One or two extract
from Samkara's Cmmhenfary on the Vedanta Stiras, will make the point clear :

“FEIZARENATARAZHaT, $rvhRagfafaagan, Afavaag ez
firgfcudtaan, semuasTiniad soaumcong saisa: Garstafafa am-
T R0 HAWIE | .

sfamusiAl FAfelimz T, frenfaem oufaaa sge; G-
anifns sfa SefmasswE @Eamns g+ faoamafaes 362 $29f 9g-
g | ws gawiga | Pedande Darsana, Bombay ed.

“It thus appears that the atomic doctrine is supported by very weak argu-
ments only, is opposed to those scriptural passages which declare the Lord to
be the general cause, and is not accepted by any of the authorities taking their
stand on scripture, such as Manu and others. Hence it is to be altogether
disregarded Dby high-minded men who have a regard for their own spiritual
welfare,” 1I. 2, 17.

“The reasons on account of which the doctrine of the Vaiseshikas cannot
be accepted have been stated above. That doctrine may be called semi-
destructive (or semi-nihilistic).” Thibaut's trans., Jhdl 18,

(2) Among a people ridden by caste and hide-bound by the authorities
and injunctions of the Fedas, Puranas, and Swmritis and having their intellect
thus cramped and paralysed, no Bovle could arise to lay down such sound
principles for guidance as :

P. XXVIL %, . . I saw that several chymists had, by a laudalle diligence
obtain’a various productions, and hit upon many more phenomena, consider-
able in their kind, than could well be expected from their narrow principles ;
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In this land of intellectual torpor and stagnation the arti-
zan classes, left very much to themselves and guided solely by
their mother wit and sound commonsense, which is their only
heritage in this world, have kept up the old traditions." In their
own way they display marvellous skill in damescening, making
ornamental designs on metals, carving on ivory, enamelling, weav-
ing, dyeing, lace-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 Mr. Jhanasararza 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 vogue at
the time of the Emperor Akbar and probably existed long before, as
Rasarmava amply testifies (p. 38). The very terms “poonoor”
(punhar) and “Neharwalla” (Niriyah) occur in the descriptions of
the assay of gold in Ain-i-Akbari, ?

but finding the generality of those addicted to chymistry, to have had scarce
anv view, but to the preparation of medicines, or to the improving of metals,
[ was tempted to consider the art, not as a physician or an alchymist,
but a philosopher. And, with this view, I once drew up a scheme for a
chymical philosophy ; which I showd be glad that any experiments or
observations of mine might any way contribute to complete.”

P, XVIII. %.. . And, truly, if men were willing to regard the
advancement of philosophy, more than their own reputations, it were easy to
make them sensible, that one of the most considerable services they could
do the world is, to set themselves diligently to make eXperiments, and
collect observations, without attempting to establish theories upon them,
before they have taken notice of all the phenomena that are to be solved.”
Shaw's ed. of Doyle’s works, 3 vols. 1725.

(1) Vide manufacture of alum, pp. Bo-82,

(2) For detailed information on some of these branches the reader may
consult Birdwood’s Judusirial Arts of fndla.

(30 Along with Mr. Chakravarti’s Essav should be read A'ins 7, 8 and g “on
the Manner of Refining Gold,” “the Method of Refining Silver” “and the Me-
thod of Separating the Silver from the Gold.” Blochmann’s trans. Vol. 1. pp. 20-25.
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The wastage of Gold in the course of Preparing
Jewlry 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. It is in the course
of this process that the practical goldsmith plays those mis-
chievous tricks which go so hard against those who purchase his
productions or order for them. The quality or quantity of solder
(or pan) employed is the first question that is universally en-
quired into in all cases of commercial dealings in Indian jewelry ;
and while by melting some articles the value 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
entirely of a mixture of baser metals and is at the same time
fraudulently used in larger quantities than what is absolutely
necessary.

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 soldering 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 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

(1) Indian Engineering. XIX (1896). The Mechanical Operations of
Melting and Hammering have been left out,
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process of soldering and the weight of the article after the
operation has been finished :—

Gold Solder Wi of Gold & Solder after operation
Tolas annas pies. Tolas annas pies. Tolas annas pies
6 (3] 2] 1 (6] (o] 6 15 0
2 ¥ 0 0 3 o 2 7 13/4
3 8 o I 4 o 4 1o 3

Thus, on the whole a loss of 111 pies takes place in dealing
with 1414 tolas of materials. This gives the rate of loss at 79
pies per tola.

[t 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 pieces of solder which fly off before the blowpipe.
The above figures are accordingly not to be supposed as afford-
ing an accurate estimate of the amount of material that is lost
by vapourisation during the operation of soldering.

FIiLinG 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 nakashiiwalas to whom the
articles are made over for the purpose. In recognition of the
fact that loss of gold must inzvitably take place during the ope-
ration of cutting, the goldsmith, when he takes back the articles
and the particles that are chopped off the surface from the
nakashiwallas, 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, 4. 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 opezration of cutting is always, and that of filing some
times, effected after the article has been coloured and polished.
But as the chemical process of colouring will be treated of sepa-
rately 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, CoOLOURING AND POLISHING

We now come to a process which, though not so important
in the eyes of the goldsmith as some of the processes before
destribed, is yet of the greatest consequence in the enquiry in
which we are engaged. This is the process of colouring.

If it were possible 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 me-
chanical rubbing would throw off the superficial dirt and be suffi-
cient to expose the natural yellow surface of the unalloyed
metal. This property of pure gold is 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 that gold does not unite with oxygen
at any temperature.

But the casc is different with copper, the oxide of which is
formed at temperatures which are ordinarily attained by the gold-
smith in the course of his operations. Hence, if a mass of copper is
heated in the goldsmith’s fire. it is divested of its bright red colour
and acquires a dirty black appearance due to the formation of
a coating of cupric oxide. Now, an alloy is nothing but an in-
timate mechanical mixture of its constituent metals—the molecules
of the several metals lying promiscuously as it were. In an alloy
of gold accordingly in which copper formsa constituent part,
the particles of the latter are freely interspersed between those of
gold. When such a substance is heated in air, the gold particles
retain their primitive yellow, but the particles of copper, which
are exposed to air, are oxidised into CuQ. This substance is,
as we know, a black amorphous powder and it gives to the whole
mass a black appearance, which becomes darker as the metal
is hammered over and the powder is thoroughly spread over the
surface of the metal.

An interesting and rather curious experiment clearly illus-
trates the above explanation. If a picce of gold  containing
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a little copper be heated in air and care be taken not
to rub the metal in any way so 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 yellow and
tolerably bright. The yellow of the more numerous gold parti-
cles overpowers the colour of the black 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 blackening 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, impossible or unnecssary to apply the
long and laborious mode of cleansing or colouring which we
shall hereafter 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 fire, the alloy at once acquires
the bright colour of gold. This phenomenon, though often prac-
tised by our goldsmiths, is a puzzle to the most intelligent among
them. * * * * * The truc explanation of the operation
seems to be that, when placed in a charcoal fire, the cupric oxide
is reduced to 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 sufficiently down, so as not to be
liable to re-oxidisation.

From what has been stated above, it will be easily seen that when
a picce of golden ornament has been completed by the manufac-
turer, it is of a dirty dark colour and must be cleansed before
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it can be used. In this country mere cleansing is not suffi-
cient, for the popular taste does not approve the new golden
articles appzaring 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 them. The particular tinge which
is liked by different persons is 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 cumbrous and complicated
chemical operations in the whole range of indigenous arts and
manufactures of India. The numerous chemical reactions that
take place in the several stages of the business are of more than
ardinary interest ; while the immense loss of gold that apparently
takes place leads one to wonder why the subject has not as vet
been taken up seriously by commercial or scientific men.

The process of colouring, so recently as 20 years aco, was
universally carried out by the goldsmiths themselves, and in the
villages and smaller towns the state of affairs is still the same,
But in the metropolis and at the bigger stations of the province,
the advantages of the principle of division of labour have
lately begun to be felt in every branch of art and manufac-
ture, and the result, so far as this particular subject is concerned,
has been the springing 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 cold is
dissolved,

We will now follow the rungwale through the course of a
complete set of processes for colouring, 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 Calcutta rungzwala is one of the most miserably
furnished working-places in the whole metropolis. A charcoal

I
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fire, a pair of bellows, a few crude pieces of indigenous earthen-
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 sufficient number 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 ope-
rations are such as to prohibit his doing the work with a smaller
amount of gold at a time. Ordinarily a “khola”, as the amount
of gold coloured at one operation is called, consists of about 20 to
30 tolas of gold,

Having got the amount of gold sufficient for working a thola,
the first thing that the sungwala has to do is to cleanse the
articles of all external dirt as well as of the blackness due to the
formation of CuQ. With this view he first heats them in a
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 substance con-
taining considerable 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 dis-
solve away the cupric oxide, leaving a yellow surface of pure gold.
It is found that the solution of tamarind pulp becomes distinctly
blue in virtue 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 adven-
turous rungwalas 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 of adull white crystalline sub-
stance which they call *acid,” and a solution of this serves equally
well. if not better, for their purpose. To the question as to what
the substance called “acid’ is, they cannot give a satisfactory reply.
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And even the grocer who sells it cannot enlighten the inquirer
more than to this extent that the article is a gdd (scum) or a bye-
product in the manufacture of some acid. Having subjected the
substance to a rough chemical analysis, we came to the conclusion
that the substance could be nothing more nor less than KH50, or
hydric potassic sulphate, an acid salt and a bye-product, as we
know, in the process of manufacturing nitric acid. The reaction
of this substance on the copper seems to be this :—

2 KIHISO, 4+ Cu0O=K,50,+CuS50,+ H,0O.

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 zinc and copper 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,+Zn0O=ZnS0, +K,SO, + H,O.

As the solder contains a large amount of silver, its appearance
alter the copper and zinc have been dissolved away, is almost per-
fectly white, which appears rather prominent by the side of the
bright yellow surface of gold.

The next operation of the rumgiwala is perhaps intended to
carry on the operation of cleansing to a further extent. FHe 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
rungwala now covers each of the 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 itis 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 par-
ticles of cupric oxide that remain on the surface and 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
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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 contiguity is rather marked ; and the next
operation of the rungreala is intended to remedy this defect. In
order to make the solder and the metal appear of the same colour,
he actually covers the surface of the solder with a laver 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 manipulation at which loss of
gold takes place in considerable amount.

Having placed an opan earthen vessel on his fire and having
put some water in it, the rungwala prepares a mixture consisting
of about four parts of nitre (say 1 Ih.), one part of common salt and
| part of alum (say 34 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 necessary for dissolving about half 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
casily detected by its unmistakable corroding odour.

In this boiling solution the goldsmith places the cleansed orna-
ments so as to keep them wholly immersed. He examines them
from time to time and after a while finds that a layver 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 operation.

CHEMICAL EXPLANATION

It is difficult to find out exactly the series of chemical reac-
tions 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
orincipal decompositions and formations that occur, and with

I————— = s

{1y Cf. pp. 40-41, under “killing of mercury and gold,” where a mixture,
among other inyredients, of alum, common salt and saltipetre technically
called a vida, is used,
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this view we may suppose the reagents employed to be chamically
free from foreign substances.

[t is well-known that if nitric and hydrochloric acids are
brought together, certain reactiuns take place. If the acids be
tolerably concentrated they act upon one another at ordinary
temperature, the mixture becoming yellow and giving off minute
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 stages :—

First, the oxygen from the nitric acid oxidizes the hydrogen
of the hydrochloric acid, thus :—

HNO, +2HClI=H,0+HNO, +Cl,... (1)

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, + HCl=NOCl4+H,O0... (ii)

The reactions (i) and (ii) when expressed by a single equation
may be written as follows :(—

NO,OH + 3HCI=NOCl+2H,0 +Cl, (iii)

Now, here, instead of free nitric and hydrochloric acids, 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 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=NOCIl + 3NaOH 4+ KOH + Cl,.

When the solution boils and these actions set 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 rapidly unites with the oxygen of the air
and forms the red fumes of nitrogens peroxide which, together
with chlorine, are liberated in large quantities during the third
stage of colouring.

Now we know that if a solution of gold chloride of sufficient

strength 1s formed and a piece of silver is dipped into it, gold is
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deposited on the surface of the silver, while a portion of the silver
is worn away. The reaction is as follows :—

AuCl, +3Ag=3 AgCl+ Au.

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 above is called) has not been shown, and indeed
this point we have not been able to clear as satisfactorily as
perhaps it is capable of.’ [t 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 arts of dyeing or calico-printing. It
is also found that if no alum is added to the jama, the coating
of gold on the solder is pmdu-:f:tl, 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. Experienced goldsmiths are also. of opinion that,
but for the alum, the gilding of the pan would not be permanent.
The way in which this is done by the alum is to a certain ex-
tent 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 after-
wards dry up and crystallise, and the minute crystals act as a
sort of mortar between the particles of gold and the surface of the
solder, as well as between the particles themselves.

The third process in the course of colouring is by far the
most important source of loss of gold in the whole series of mani-
pulations that the metal has to undergo. We have seen that the loss-
es at all other stages are due to causes of a mere mechanical nature

(1) Mr. Chakravarti all along fails to realise the important part which alum
plays in yielding sulphuric acid. Moreover in ithe above equation chlorine
cannot be expected to be set free in presence of alkalies ; see below under “the
Hindu method of manufacturing calomel.”
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and are necessarily small. In all these cases, the gold escapes
the vigilant eye of the worker and hence the extent to which it
is lost sight of is minute indeed. Here for the first time the gold
undergoes a chemical change—it ceases to exist as gold
altogether—and is consequently 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 jamak—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,0. The helpless
rungwala can do nothing with his valuable Aluid 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 shall return to the jamakiwala sub-
sequently,. 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
Jamak 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 sulphur is 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 solely on the
quantity of this ingredient, which accordingly requires exceedingly
careful 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 sulphur is added in
this operation the colour becomes deep violet and fnally black,
and the whole process is vitiated. Under the circumstances the
Rungwala has to recommence the work from the very beginning.
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It may be noticed that the acid or the commercial hydric
potassic sulphate is never used 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 KHSO,,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 expla-
nation. 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 sulphur is one of the most essential things
that are required in the production of the colour would seem
strongly to suggest at the first glance that the reddish violet tint
is due 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 che-
mists. But it seems to be a well-established fact that no sulphide
of gold is known which is of any other colour than black. This
stands in the way of our accepting 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 overdone 7 e. if the
articles be 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
developed 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 vellow surface,
it follows that the colour of the compound formed must be
violet. And the fact that when the colour is overdone, 7z e. when
a thick layer of the coloured substance is formed on the surface,
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the appearance of the metal is dark violet, abundantly con-
firms the hypothesis. The only compound of gold that possess-
es this characteristic colour being aurous oxide Au,0, we are
forced to the conclusion that the colour of gold is due to the
formation of a thin layver 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,O is the
compound formed. We have seen in investigating the chemical
changes during the third stage of colouring that KNO, and
NaCl being heated together, yield free chlorine together with
KOH and NaOH. This chlorine after 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 more of the sulphur chilorides.
The supply of fresh chlorine 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,O is 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 expressed by formula
as follows :—

(1) I(ND,.,+3NaC1+zHiD=NOCE+3NROH+K{)H+C]2;
this reaction itself consists of two stages as explained
before,

(2) 3Cl+Au=AuCl,

(3) 2C145,=5,Cl, (5Cl, may also be formed in the pre-
sence of excess of nascent chlorine).

(4) AuCl;=AuCl+Cl,

(5) 2 AuCl+2KOH =Au,0+2KCl+H,O.

_—— m—— e — o =

(1) The explanationis scarcely satisfactory ; it may be taken for what it is
worth.

6
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[t will be observed from the above formula that the addi-
tion of sulphur is indispensable in this operation. If the excess
of chlorine were not removed by sulphur, as is done in (3)
above, the gold would continue to be dissolved out and a large
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 to aurous chloride, 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 reaction 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 colour-
ing, it will be found to dissolve in the fluid. This could not be
the case unless a compound like S,Cl,, which can hold sulphur
in solution, were formed during the re-action.

It has been mentioned above that the loss during 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 casesit 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 214 pies per tola, which is obtained from our figures, is not
very different from the idea of experienced rungwalas 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 them being
very nearly pure, while others contain as much as 25 to 30
per cent of impurities, as well as by the want of any accurate
precision as regards the proportion of materials employed.
The ingredients are seldom weighed before being mixed together ;
and the varying amount of water present physically in the
salts is an additional source of error and confusion in settling
the proportion by mere inspection of bulk,

The following figures will give some idea as to the magni-

tude of the loss in colouring :—
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Weight before Weight ;_Ll'lur oy
colouring. colouring.

Tolas. Annas Pies. Tolas. Annas. Pies. Pies.
6 10 o 6 7 (S 10°5

3 2 0 2 14 1 15

12 12 1 12 5 3 26

5 3 2 5 2 o 6

3 (o] 2 = 12 0 18

THE RESTORATIVE PROCESSES

Having in the previous paragraphs described with tolerable ful-
ness 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 methods 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 secure the recovering of the largest
amount 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 gold-
smith’s workshop. These are the nekarwala and the jamak-
wala before alluded to. These classes of men are found to
cluster in the suburbs of large towns and important centres
of jewelry manufacture. In the smaller towns and more insigni-
ficant villages, the bye-products have either to be thrown away
or to be disposed of in the best manner that the goldsmith can
hit upon. Not unfrequently in such cases the goldsmith himself
undertakes to play the part of a jamakwala and neharwala
to the best of his abilities. But the unpractised manipulation
of processes, which are themselves far from being satisfactory
is sure to result always in the loss of a large portion of gold.

We will now proceed to describe the operations of the nehar-
wala and the jemakwala. [t may, however, be remarked here
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that the immense difficulty in the way of obtaining the slightest
information regarding the indigenous methods adopted by these
workmen, in the exercise of their profession, can hardly
be appreciated by one who has not personally made an attempt
to penetrate into the mysteries of any of the trade or manufac-
turing 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 long-
standing and universal spirit of conservatism inherent in our
people which, however eloquently 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 intellectual mono-
polies 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.

To our enquiries about the nature of the nekarwala and
the jamakwala the deafest ears were turned. 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 different 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 appearance in the
goldsmith’s workshop, in order to obtain the collected sweep-
ings and other refuse of the rooms. The interval of time varies
from one to three months according to the nature of the work
that is carried on in the rooms as well as to the amount of
gold that is manufactured into ornaments, Itis useful to state here

that every day before work is commenced, the room is swept very
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clean and the sweepings, instead of being thrown away, are care-
fully stored up in a corner.

The heap of dust and rubbish thus accumulated from day to
day is the chief object of the visit of the weharwala. Having
inquired as to the amount of gold that has undergone manipulation
since the last disposal of sweepings or wnekar (from this the
neharwala gets his name) as well as the nature of the articles that
were manufactured, he proceeds to settle the price which depends
chiefly on these conditions. The wehar of twenty tolas of good
gold manufactured into articles, which required drawing, beat-
ing 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 deceive a nekas-
wala by selling to him a heap of ordinary rubbish for fear of
losing credit and custom in the department of nekar-selling.

The next thing that the wmelarwala wants to obtain is the
heap of rejected crucibles.

[t has been stated before that indigenous crucibles cannot be
employed more than once for melting 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 gold, settle the price. We
have seen a score of crucibles of average size selling for eight
annas.

[f the goldsmith’s shop is large, the soot hanging from the
ceiling and walls is also purchased.

The last thing that the wekarwala asks the shopkeeper is
whether that day he would give a Zafjhar, 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 webarwala returns
home with his heavy load, which sometimes reaches the respectable
weight of 50 or 60 pounds,

The first thing that the neharwala 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 nekar
in considerable numbers and is dispensed with in most cases
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where the large pieces are few in number and can be picked
up and thrown away.

The second process is to throw the crushed materials into a
big earthen pot in which the nekar remains immersed in water
for a certatin number of days, depending on the quality and
quantity of the nekar. The object of this is to reduce fragments
of clay to a fine state of division by which particles of gold
that might otherwise remain imbedded inside the mass of earthy
lumps are at once exposed to view.

The next and the main operation is that of working. The
thoroughly soaked nekar is put in large earthen 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 in the bottom, is taken off.
By the repetition of this process the solid matter is reduced to
a very small bulk. [t 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 mekars have been separately washed in the pre-
ceding way, the remnants of all the washings are mixed together
and the mixture is washed once again. This operation is exactly
like the preceding but is carried on more carefully 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 mate-
rials are placed on the crucible for melting, it is generally got rid
of at this 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 crucible, while the metallic portion melts and falls to the
bottom. A mixture of gold, silver, copper and zinc 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
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was laborious and protracted. The alloy was first of all beaten into
leaves of extreme thinness, about 5 inches square in size. Each leaf
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 temperature
of the fire, the gold was found to be very nearly pure.

This method has now, however, been entirely superseded by
the far casier and more economical process of treating the alloy
with strong nitric acid. For this purpose, however, the metal
must be obtained in a fine state of division. This is done rather
ingeniously by melting the material and, while molten, by sud-
denly dropping it in water. By this means the metal is at once
reduced to a fine 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 water 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 power-
ful 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 wekar. Sometimes the powders of cru-
cibles are mixed up with the common nefkiar to avoid the necessity
of a separate series of operations, but more frequently the small-
ness of their bulk induces the nekarwala to treat them separately.

THE JAMAKWALA

We will now turn our attention to the methods of the
jamakwala. He periodically visits the workshops of his
patron, the rumgwala, from whom he obtains the necessary
amount of jemak on the payment of a price which depends
on the quality and the quantity of gold that has b:en
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 Jamak it may suffice to state
that we once purchased a jamak of 20 tolas of sovereign gold
(which is 22 carats or 91666 per mille fine) for one rupee only,
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We may also observe thatthe demand of jama#k is not at present
at par with the amount of its supply ; and at some of the bigger
runcwala’s  working-rooms, one may see 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 jamakwala, if one is a new hand
in these affairs.! On one occasion we happened to be defrauded
and were given a substance as a jamak of 35 tolas of gold for
what we considered the modest price of Rs. 2. But the thing
turned out to be an imitation jamak only and all our best efforts
could not discover in it the slightest trace of gold.

Having obtained a sufficient amount of this fluid the jemaz-
wala 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 earthen
vessel and proceeds to what we shall call the second process of
the jamakwala.

With the solid matter of the jemak obtained by the first
operation, the jamakwala mixes a small quantity of borax
as well as a large amount of a substance known as poonoor.
The weight of powdered poonoor that is thus added is about
four tives the weight of the jemak matter. Having thoroughly
mixed these substances with such an amount of cow-dung as
is required to give consistency 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. :

The poonoor employed in the above process is a hard quasi-
metallic 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 rupa-pakino by

(1) It may be observed, however, that a rungoala would never deceive a
jamakwale in the same way as he would deceive a stranger for fear of losing
credit and custom in the departmet of jamak-selling.
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which i1s meant the operation of chemically purifying silver
which has been alloyed with a large amount of copper and
other metals. The usual method of conducting this operaticn
i 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
oxidized lead, together with the impurities which existed originally
in the silver, constitutes the poonoor of trade. We analysed
qualitatively a sample of ordinary bazar peencor by the wet way
after dissolving it in nitric acid and found it to contain lead,
copper and zinc with traces of silver and iron,

The third process of the jemakwale 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 covers it with a layer of slaked lime about
half an inch thick. After the lime has dried, it presents the
appearance of a coarse white china vessel, imbedded in the
earth. In this the balls prepared by the second process are
placed. The jamakwala 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 pooneor 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, cousisting 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
continued till the whole of the lead has passed off and a mixture
of gold, silver and copper remains behind.  Care should alwayvs 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 purposes 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) Maunder's Treasury of Science, Article ;: Gold.

L7
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Such is the tedious length and such the laborious and com-
plicated nature of the processes by which the neharwale and
the jamakmale extract precious metal from the Jarge heaps of
rejected sweepings and dirt and bye-products of the goldsmith’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 jamakwala as far
as possible, we began a series of experiments, investigating the
properties of the jamak and trying to find out the casiest mode
of extacting gold therefrom. As the results of our experiments
we have found that, working on ordinary 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 Jamakwala can
obtain by his expensive and protracted methods.

We need scarcely give the properties and the constituents of
the various specimens of jamak 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 vellow liquid of rather thick consistency with a large
mass of grey solid matter at the bottom consisting almost wholly
of soluble saline matter.

[t may be also added that among bases, silver, copper, zing,
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 wmicroscopic appearance of jamak may be interesting as
showing the exact state in which sold exists in the solution,
With this view we examined under a microscope (magnifying 3753
titnes) a drop of a clear solution of jamak as well as an amount
of the solid saline matter lying at the bottom. The appearance,
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in hoth cases was the same, only in the latter the cryvstals were
more numerous and closer tozether. The octahzdra 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 crvstals of double
chloridle of gold and sodium- which is invariably formed when
a solution of auric chloride is mixed with chloride of sodium.
The constitution of this substance is AuCl,, NaCl42H,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, whollv or partially opaque. Those that did not transmit
light at all were in all probability particles of dust or other earthy
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 fine 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, +2H,0.

From a liquid containing such a variety of substances in solu-
tion as the jamak does, it is no doubt a difficult task to precipitate
the gold which is present perhaps in the minutest quantity of
all. The reducing agents that are mentioned by chemists as
suited for reducing gold from solutions are exceedingly numerous.
Of those that are practically employed, the principal ones are
ferrous sulphate, oxalic acid, sulphurous acid and 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 something
like the following —

2AuCl, +6FeS0 , =2Au+2Fe, (S0, );+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,
yields a solution which serves equally well,
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This makes the process a matter of very little expense and
with an anna worth of good erystals of Airakash (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 in our experimental attempts to
extract gold, we were able to catch the whole of the material that
was present in the solution. It is very probable that in the fine
state of division, in which the precipitation takes place, a con-
siderable 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 instru-
ments the easy and inexpensive mode of wet working gives as
good results as the laborious and costly method of the
Jamakwala. The indigenous worker thinks himself fortunate if
the amount of gold which he extracts is of twice the value of the
gamak from which it is obtained, and we are convinced from
the results of repeated experiments that the wet method promises
in general noless than twice the amount of profit with the advan-
tage 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 transformation under the goldsmith’s hammer ; and
as every article so manufactured is coloured before being used,
the amount of jamak that is produced must be large indeed.
By a rough calculation we have estimated that about 3500 persons
ecarn their bread in Calcutta by following the occupation of a
manufacturing Jeweller ; and allowing for holidays, illness and
want of work it may be safely held that about 2,000 hammers
ply on an average every day on gold and silver within the boun-
daries of Caleutta and its suburbs, Out of these 2,000 hands
1,500 may be supposed to work on the more precious metal of
sold alone.  On the modest calculation that a man works one-

=
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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 jamafk per
tola, as much as 375 annas or more 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 jamakwoala can
seldom get out as much as one-half the amount of gold that
exists in the jamak by his crude and imperfect methods,  Grant-
ing however that he can reclaim 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 cach day.

There can be little doubt that if the whole of the jama#k that
is now thrown away or otherwise washed could be collected and
worked on the lines suggested by the newest and the most re-
fined 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 ela-
borate scheme by which the collection of jamak and the extraction
of gold thereform 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 rungwala.
[n the meanwhile - agencies may be established in every district
for the purchase and storage of jamak. When the accumulated
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),

(1) See pp. 15,24 and 71,
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Sauvarchala : see under saltpetre.

Audbhida (lit,, begot of the soil) is the name applied to the
saline deposit commonly known as the rek efflorescence. It
consists “chiefly of sodium chloride and sulphate in varying propor-
tions. In addition there are sometimes carbonate of soda, and
we have usually found some magnesian sulphate. In certain loca-
lities the last named salt is in very considerable proportion. 1In
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 magne-
sinm sulphate); 2nd, the alkaline chlorides and sulphates, bat
no lime or magnesian salt ; 3rd, the nitrous effiorescences.”—Dr.
Center's Note on Rek quoted in Watt’s Dictionary of the Economic
Products 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 andvida and other salts (see p. 26). The magnesi-
um sulphate would readily yield suluhurie acid, which with sodium
chloride and nitre, might be expected to produce aqua regia;
(for further information see under rasakarpiira or the chlorides of
Mercury ).

Vida or Vit is at present taken to be the same substance as the
Kilinimak or “black salt”; it is difficult to ascertain what it
stood for at the time of the Charaka and the Susruta, The fol-
lowing account is given in Watt's Dictionary of the Economic
Products of India. “BLACK SALT is prepared in upper India
chiefly at Bhewani in the Hissar district by heating together in a
large earthen pot 82ib of common salt, one pound of the fruit
of Terminalia chebula, and one pound of Phyllanthus emblica, and
one pound of sajz (impure 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 preparation is used medicinally principally
as a digestive.” 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,
we have examined, were found to evolve minute quantities of
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sulphuretted hydrogen when-treated with an acid; even when
placed in the mouth the saste 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
sulphate 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 men-
tioned —

La cdlasse des sels renferme onze espéces : le sel commun, que
'on mange, le sel pur, le sel amer, employé par les orfevres,
le sel rouge!, le sel de naphte?, le sel gemme proprement dit,
le sel indien®, le sel alcalint, le sel d'urine, le sel de cendras®,
le sel de chaux®. (La Chimie au moyen dge, T. L. p. 308).

It will be seen, however, that the last 3 or 4 products are in
Hindu Chemistry very properly placed under the Ashiras or the
alkalies (p. 24).

NOTE ON 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 recommended for internal administration. The various
formulas, which will be found scattered throughout above,
give us methods for Lilling the metals.” But a Ailled metal is
not necessarily a compound ; it sometimes means a metal deprived
of its well characterised physical properties, e.g. colour, lustre &e.
Thus the Ayurvedic £élled gold and silver often represent the
respective metals in a fine state of division. Take for instance
the following recipe from Rasaratnitara by Nityanatha —“Rub
gold leaf with 4 times its weight of Ailled mercury (ze. sulphide

(1) Sel gemme coloré,

(2)  Sel gemme bitumineux.
(3) Salpétre?

(4) Carbonate de soude.

(5) Carbonate de potasse.

(6) Potasse caustique impure.

(7)  See pp. 16-17, 26, 40-41.
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of mercury) and sublime the mixture in a closed crucible.  Omn
repeating the process 8 times, the gold is killed.” (CF. also the
processes described in pp. 58-59). In the preparation of wa-
karadvaja (p. 73, wote), the gold, which is left behind, would
be regarded in the same light. As the Hindu latro-chemists
were very particular about the 4éling of the metals being ensured,
they had often to hit upon proper tests for securing this purpose.
Thus Rasaratnikara 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 killecd” 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
66 will also be found some tests for kdled 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 iron is that cwhich, on being mived with treacle......
honey and heated, does not vevert o the natural state” By
«patural state” the author probably conveys the state in which
it originally was, i.e of an oxide, as immediately below he figur-
atively speaks of ke resurrection of the dead (p. 67). 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, describing
the notions current among the old Egyptians,

“« Expérience.  On brile, on calcine du plomb ou tout autre
métal (excepté Por et argent) au contact de I'air. Le métal perd
aussitot ses propriétés caractéristiques, et sc transforme en une
substance pulvérulente, en unc espece de cendre ou de chaux.
En reprenant ces cendres, qui sont, comme on disait, le résultat
de la mort du métal, et en les chauffant dans un creuset avec
des orains de froment, on voit bientot le métal renaitre de ses
cendres, et reprendre sa forme et ses propriétés premieres,

«Conclusion :—Le métal, que le feu détruit, est revivifié ' par
les grains de froment et par Paction de la chaleur. (T. 1. p. 228).

(1) Les mots revivifier, revivi ficalion sonl cncorc aujourd” hui employeés

comme synonymes de réduction, de désoxydation.
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“N'est-ce pas la opérer le miracle de la résurrection 2"
T.1.p 228

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. 41) and the
“process for the fixation of mercury” (p. 73) we may quote :

“Viennent ensuite toutes sortes de recettes pour la “combustion”
de Pargent, de l'or, du cuivre, de 1'étain, etc., faisant parfois double
emploi avec le livre I1. Rappelons ici que le mot combustion signifiait
la calcination des métaux en présence de diverses matitres spéciale-
ment le soufre, le mercure, les sulfures métalliques, ete. Les
produits en étaient dés lors fort multiples.”—La Chimie au moyen
age, 1. p. 300.

“La calcination du mercure était appelée i cette ¢poque coagu-
lation ou fixation du métal.” Jdid, p. 154.

The passage in  Rasdrnava, describing the efficacy 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. 37)
is highly significant. It refers no doubt to the formation of
the red oxide of mercury, the precipitate per se. Cf “1l sagit de
la fabrication de l'oxyde de mercure préparé per se, c'est-a-dire
sans addition d’aucun corps étranger.”  Jbid, p- 154

ON THE HINDU METHOD OF MANUFACTURING CALOMEL :
THE HINDU AND JAPANESE METHODS COMPARED—
THE EXPLANATION OF THE REACTIONS INVOLVED

According to the Hindu alchemists, there are four kinds of the
ash (bhasma) of mercury, namel y black (Zagialz, p. 34), red (vermi-
lion), white and vellow.! The white variety is often spoken of as
rasakarpiira 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 medicinally used
from the 12th century downwards and various recipes are given

1 AWaE, vAeE, or vafamT . Yawe and dtaww - [ 7de Thman gy
what the yellow ask refers to is not easy to make out,
18
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for their preparation. The earliest account seems to occur in
Rasarnava (ch. XI. 24), where we find a mixture among other
drugs of green vitriol, alum and salt, described as capable of
“killing mercury in an instant” (see pp. 40-41). A more detailed
description is found in Rasendrachintamant, a work which may
safely be placed in the 13th-14th century. Says the author Dhun-
dhukanatha : “I am now going to explain the process of preparing
rasakarpira which is a remedy for all diseases: take a strong
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 equal weight of the above
mixture into a paste; deposit it in the earthen pot and cover
it with the same ingredients. The pot is to be firmly closed with
a well-fitting lid. Now apply heat for 3 days together.” !

Another work of the latro-chemical period, Rasendrasara-
samgraha, describes the following process for obtaining the sveta-
bhashma or (white ash). “Rub mercury repeatedly with pansu salt
(i.e. andvida salt: see p.134) and the juice of Euphorbia 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 salt (cf. the salt-bath, p. 69) and then fire is urged for an
entire day. The white deposit in the neck of the bottle is to be
collected.” *

The Bhavaprakdsa, written about 1530 A. D., prescribes
calomel in the treatment of Phiringa-roga (lit. the disease of the

(1) e HYAiHaT—

wpet zgafzammg afvg® A |
ThEHEA AR gae FAIaH |

faadan fau izl aqad 2 aelg |
afzaforamasaTETa; sMEaae: |

mal yuzHi=Ed azq@ 4 agasd 99 |
wfzaframaal aafeq: wmadn @ |

ATWIn AZUlT QETEERIE YA 9ET |
zawgan g HEa fzaafzad faysz fafuan

(2) fq¥ qiuuz wazHAY ITTEAT LELE

ae qigaa WA d #9Z 9 |
qemEANR qe | a9 uHEe af¥ 22
v AR waiafoe T |
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Portuguese ze. syphilis) and gives the following recipe: “Take
of purified mercury, gairika (red-ochre), brick-dust, chalk, alum,
rock-salt, earth from ant-hill, kskdri lavana (impure sulphate of
soda) and dhdndaranjika or red earth used in colouring pots,
in equal parts, rub together and strain through cloth. Place the
mixture in an earthen pot, cover it with another pot, face to face,
lute the two together with lavers 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 collected for use.”!

The Japanese method has been described by Professor Divers
at length * and a summary of it is given below in the eminent
chemist’'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
oxyvaen and hydrochloric acid gas act together in the hollow cover
on the vapour given off from the sublimate of mercury there
formed.”

(1) NEAAGH FHIA ¥4 F A[CH g4 |
sfest afzsi azaq wizst faaw =)
FATH ATATT W FHA(AH |
A=Al §9a arwE1 wIfg §99q )
viwgagd g4 arazaid fawedq |
agualed 64 w=rwa gfcfaia g
awl wE {E =WIAHYT 93 A7 |6
FAE g (zaag HrazaaiaEq |
HATE H2IzyAY: |ty H2Hq |
gefaditer gzi af =iEl g@i fawdq )
wfy’ faes zam2 amgfzaaqeay |
s¥IefT azaw tHrgazeiang
WAETi2HZ FmEE, WA @ |
FYLAA Glaws wErE qUAn |

The translation from Bhavaprakasa as given above is by Dutt.

£2) Sfowrn. Soc. Chem. Ind. Vol. X111, (1894) Pp. 108-11
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It will be seen that the process somewhat approaches that
of Kasendrasarvasamgraka in which the pamesue salt, which contains
magnesium sulphate (see p. 134) sets free hydrochloric acid. The
recipe of Rasendrackintaimani and Bhavaprakisa would seem to
have their analogue in the Chinese method, for a short account
of which we are also indebted to Professor Divers' Memoir :—

“The Chinese process, if correctly described, differs from that
used in Japan in several material points, one of which is that
the mercury is intimately ground up with the other materials,
and one 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 mer-
cury with the salt and the alum. Another point is that in place
of the magnesium chloride of sea-water as the source of hydro-
chloric 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 be closely luted to the iron pot,
which must nearly exclude the air, without which it is impossible
to explain the formation of the calomel. Perhaps this is the
reason why the Chinese process 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 also account
for the fact, if it is one, that the yield of calomel is markedly
less in weight than the mercury used.”

The Chinese and Hindu methods ' are essentially the same
as in both alum plays an important part in that it yields sulph uric
acid. Professor Divers in his explanation of the Japanese me-
thod supports the view that the hydrochloric acid at first liberated

(1) To which may be added that of the Latin Geber :—

“Argentum vivum sic sublima.  Sume de eo libram unam, vitrioli rubificati
libras duas, aluminis rochae calcinati libram unam, et salis communis libram
semis, et salis petrae quartam partem, et incorporatum sublima, et collige
album, densum, clarum et ponderosum, quod circa vasis sponditia inventum
fuerit, et serva, ut tibi de aliis scripsimus. Sed si in prima sublimatione
inventum fuerit, turbidum vel immundum, quod tibi accidere poterit propter
tuam neglegentiam, illud cum eisdem fecibus noveris iterum sublimare, et
serva.—Ges. d. Chem. IV, p. 189.
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undergoes aerial oxidation, thus: 2HCl+O0=H,0+Cl, ; 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 Mendeléeff.' The author has all along entertained 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 Deacon’s process must account for the reaction involved,
This now turns out to be so. It is the ferric oxvide, a constituent
of the burnt earth “mitsuchs,” * which really acts as the chlorinating
agent, if we may so call it, in that it combines with the hydro-
chloric acid forming ferric chloride, and the latter in turn dissoci-
ates into ferrous chlovide and free clilorine.

The alumina of the clay also plays a similar part. A series
of experiments were undertaken to establish this point, the results
of which are stated below :—

. Mercury, intimately rubbed with moist magnesium chloride,
was gently heated in a combustion tube in a current of carbonic
acid gas: globules of mercury and hydrochloric acid condensed
in the cooler parts of the tube, but no calomel was formed.

IL.  Mercury, intimately mixed with magnesium chloride and
a small quality of jeweller's rouge (ferric oxide), was treated
exactly as above—a crystalline sublimate of calomel was at once
obtained, with only a faint trace of corrosive sublimate. There
was very little free mercury left.

ITI. 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—ecalomel was formed, but the vield was

(1)  Principles of Chemistry, Vol. 11, p. 54 {Eng. lrnn:'-.- ecrmfc);}
(2} The composition of the earth, as found in use at the works, but ren-
dered anhydrous, is as follows :—

Quartz ... .. 38794
Combined Silica L L
Alumina o 2003
Ferric oXide ... we JOTR
Magnesia ea HY

e
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proportionately very much less than ini; 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 inter-
esting reaction and it is rather surprising that Roscoe and
Schorlemmer's latest edition of the standard work on Chemistry
fails to take 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 ferric oxide. Our
view receives additional support from the fact that the residue
in exp. I was found to contain ferrous chloride.

The Chinese method as also that of the Latin Geber recom-
mends 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 Bhdvaprakdsa which uses, over
and above brick-dust, gairika (red ferruginous earth, see p. 76),
thus further increasing the chlorinating capacity, Professor
Divers is of opinion that the 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 ; secondly, it acts upon mercury forming
mercurous or mercuric sulphate as the case may be and then
double decomposition takes place between the two, thus :

Hg, SO, +2HCl=Hg, Cl, + Ha S0y

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.

(1) The author avails himself of this opportunity to express his indebted-
ness to Mr. Chandrabhusasza Bhaduri, BA., Demonstrator, Chemical Dept,
Presidency College, with whom he has, of late, had frequent discussions on the
Chemistry of the Japanese Process. It was Mr. Bhaduri who hit on the true
explanation as given above. The experiments i, i, il and iv were all performed
by him. As Mr. Bhaduri has expressed a desire to work out the subject in
all its bearings, we can confidently look forward to some very interesting results.
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The processes of Kasendrachintamani and Bhavapratasa 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 the mass was transferred
to a stout bottle, which was wrapped in several folds of cloth,
smeared with clay !. The bottle was embedded in sand and
heated for 3 hours *—zgide illustration. The sublimate that was
obtained was a mixture of calomel and mercuric chloride ; in
one experiment brick-dust was omitted and the product was pure
calomel, * There was necessarily some loss of mercury by vola-
tilisation in these cases and the vield was short of the theoretical
quantity. It will be seen that common salt, with alum or green
vitriol, is quite competent to convert mercury into calomel ; but
the addition of brick-dust increases the chlorinating capacity,
giving rise to a certain proportion of corrosive sublimate, which
can probably be avoided by gentle heating as in the Japanese
method.

APPENDIX 1

Analysis of some Preparations used in the Hindu Medicine
AETHIOPS MINERAL
(Kapalt or rasaparpati p. 34)

As might be expected from its mode of preparation, the
substance always contains a large excess of free sulphur,

(1) The experiments were conducted under the author’s personal supervi-
sion by Kavirdj Prakritiprasanna Kaviratna, who is well skilled in the Ayur-
vedic methods of &688inge metals.

(2) The heating for 3 or 4 days together as recommended in the Hindu
method need not be taken seriously, indeed it must be regarded as an exfra-
vaganza of the old alchemists. Professor Divers in applyving his theory of
aerial oxidafion to the Chinese process has been led to suppose that it “takes
4 or 5 hours’ firing, since this may give time enough for the needed oxvgen
to diffuse through the cup and luting”,

(3)  Dutt writes :—*The white form called rasalarpira is now prepared,
not according to the processes described in Sanskrit works, but by subliming
the black sulphide of mercury with common or rock salt. In this form it is
argely manufactured and sold n all the bazars.”



144 HINDU CHEMISTRY

e M e e e P P T o e

0645 gram subst, digested with carbon bisulphide, vielded
0'2845¢. sulphur : whence free sulphur ammounts to nearly 44 per
cent.

SULPHIDE OF COPPER
(Parpati tamram p. 32)

0704 ¢. subst,, heated in a current of hydrogen with powdered
sulphur (Rose's method), till the weight was constant, gave
0697 ¢. It is thus evident that this preparation is nearly pure
cuprous sulphide (Cu,S).

CALOMEL
( Rasakarpiira, p. 137)
Five samples, procured from the market and prepared accord-
ing to the indigenous method, when exhausted with water gave
in the filtrate only faint brown coloration with sulphuretted

hvdrogen. It is thus evident that these were all free trom
corrosive sublimate.

RUST OF IRON
( Mandura, p. 02)

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 L

The power was reddish brown in colour ; and slightly magnetic ;
0'6638g was boiled a few hours with hydrochloric acid in a current
of carbonic acid gas. On adding a drop of potassium ferricvanide
solution to a drop of the iron solution, a faint blue colour was
noticed. Weight of insoluble residue, which was simply siliceous
matter, was equal to o'107g! ; the oxide of iron was therefore

Dutt, we are afraid, derived much of his information on chemical subjects
from hearsay. By “subliming the black sulphide of mercury with common
salt,” we got, as we expected, merely cinnabar. The sodium chloride was
simply left behind. It is to be regretted that the new edition of Dutt’s valuable
work, which claims to be “revised,” reproduces all the glaring errors of the first.
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equal to 06633g—o0'107g. =0'55682. 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? O32),

Sample II.

[t was magnetic and of dark iron colour ; 0259z, digested as
above with hydrochloric acid, gave as residue (sand &c.) o'131g,
Wt of the real oxide=128g. The solution was treated with
ammonia and the precipitate, ignited as usual, weighed 0°130g.
The latter was once more dissolved in HCl and tested with
K; Fe Cy, ; but no indication of a ferrous salt was obtained.
[t 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 a smith’s and examined. These were carefully sifted by
means of an electro-magnet and freed from dust and other foreign
impurities. 0'622g scales were heated in a platinum crucible over
a blow-pipe flame and cooled at intervals, till the weight was
constant at 0'649g.

Now Fe O. Fe, O, thus becomes Fe O%. Fe, O

or zjzg 0 i 240g

Now 0622 x 313 ¢ =0643g

The difference between the theoretical amount and that actually
found is thus only 6 milligrams, This is no doubt due to the
scales enclosing minute traces of metallic iron.

3

In the Hindu method of £illing and purifying metals, the juices
expressed from various plants are frequently used (cf. pp. 34, 73).
The ashes of plants rich in potash are also utilised as a source of
alkali. (Cf. p. 19) We give below one or two typical analyses,

(i)  Achyranthes aspera (=qram) |

“The ashes are used by the Hindus in preparing alkaline pre-
parations. The diuretic properties of the plant are well known
to the natives of India, and European physicians agree as to its

value in dropsical affections,
& Ed & - * *

“Chemical composition—The whole plant collected in August
was used. A proximate analysis failed to indicate the presence

19

o, e
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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 :(—

Leaves. Stems, ! Haoots,
—— ' e |__ e e —
PREIY e omiin i 30257 | 26039 | 1'8594
Si0* as Sand.... 397102 129716 i 21°4219
SO°...... St 13200 ‘ 26534 ' 39523
L e 138893 | 13°1233 120335
) (11 B S 347786 | 35149 54419
AT S R 178454 | 32'0008 28'5830
I“_.ja”-’(} ............. ' R ¢ P A ‘9860
FaiCd s | 22031 ' 30352 56297
Manganese....... Traces, not ‘ Not estimated | Not estimated.
! estimated. |
4 ] B e ey 57416 e R e
1, [ ‘ ‘1770 | 1'5261 32051
7o 1l 1) LR 20651 Not estimated. | Not estimated.
55 e e 88687 - 136204 | 11’0057
G o a1 ‘3207 ' 5525 i Not estimated.
— - x — 'i —
1002526 | 052232 | 9571085

“The leaves, stems, and roots dried at 100 C. afforded respect-
ively the following percentages of ash —Leaves, 24°334 : stems,
8.672 ; 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 equivalent in the
leaves to 21'4986 per cent., in the stems to 38'0122 per cent, and
i1 the roots to 285830 per cent. It is possible that the plant
might be of value as a cheap green manurc on account of its
potash content. (Warden, Chem. News, Vol. ii., 18g1)."

(i) Juice of Trianthema monogyna (Fagaar) |

Although Punarnava is Boerhaavia diffusa, the plant univer-
sally used by our Kawvirazes as Saywaan is different. A sample















Faluba yantram. (See p. 68)
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Khdrtching. 87, 90 swooning state of, xliii
Kharpara, g6 | _ tests for killed (mercury), 41
Krishniyas, 83 | Mita]s the, T3, 26,87, 70, 33
Krishnaloka (iron), 24, 83 bastard," Ivii
Kshara, madhvama, mridu 20 | ©3lces of, 13
{aikrllt} 16 Ethf:t'_l.lrn'a.gr of, 41
Ksharataila, 28 calcination of, 70
Kshepa, 67 kitled, 16
Kshurakam, 62 killing of, 40
Kunta, 67 | Smell'nf, 63
Kuntham, 60 | roasting of, 2850
Kutuv, the 8q | the five, 13, 40
E, the six, 24, 86
Laboratory, on the, 6e tests of a pure, 38
Lead, 24, 30, 40, 41, 62, 83 Wefallurgy, 83
killing of, 63 Minerals, the 45
use of, 24 | definition nf 5
Leucopyrite, 75 essence of, g2
Lepa, 67 | . notes on the, 74
T et g Misrakam, 62
Liber igniwm, 9; - Mriddarasringakam, 53, 54
Light, % ]:; | Mundam, (wrought iron), 60
}ii uefaction, 43 N
f,; - :;E;r;:iijf 58, SI% ;1";3&!‘&;;#:1;: varti, 32
A ¥ | & rd' o e".'"i'a.’ﬂ‘ffi'.rl 110
o8 | Mo o'
Lokitdyas, 83 | :,k.;'é:__’:“”*" w5354

125
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Rasa (chyle), 23
the term, 44
NRasas, the, 36, 43
. the common, 53
Rasaka (calamine), 309, 45, 48,
835, 86

essence of, 02
Rasdamritachirnam, 32
Rasayvana, vi, 44, 52, §3
definition of, 17,28
Nasakria, 44
Kiss (aqua fortis), 102
Rasakarpura, 137
Rasapanka, 66
Rasaparpatt, 34
‘asasindiira, 73
Nasavandba, 37

174
Neharwala, 108, 124 '
Nilanjana, 52, 60
Nitrum (natron), 99 |
0
Ochres, 76
Odour, 7
Oils, the, 7
Orpiment, 16, 24, 25, 30, 40, 49
P
Parchment, Leyden, 26
Parada (quicksilver), xli, 43 |
Parpatitamram, 32
Patanavidi, 73
Pathology, humeoral, xxi
Pearl, liquefaction of, 57
“Peacock™ ore 76

Period, the Aypurvedic, I

the latro-chemical, 1

the Tantric, XXXV
Pétel, Q1
Pé-tong, g1
Phallus 64, 65
Philosopher’s stone, XXXV
Phiranga-roga, li, 138

Phitkarikabiy (seed of alum)

81, 82
Pitta, (bile), xxiii
Pittala, (brass) 63
Pleonaste, 75
Pewter, 92
Poisons, the, 25,72

Book on,

Pompholyz, 88
Poonoor ( punhar ), 108
Potash, carbonate of, 24, 28
Pushpanjana, 52, 5%

Pitilohas (lit. metals emitting

feetid odour), 58
Pyrites, the, 30, 40, 41
iron, 25
Q
Quicksilver, 32
purification of, 40
R

Rajavarta (lapis lazuli), 54, 55

Ixv, Ixvii |

Rasaratnasamuchchaya,

chemistry in, 42
Rasol, 29

. Ratnas (gems), the 43
Realgar, 24, 25, 29, 30, 40
Red ochre, 20, 30,49
Rek, 134
Ritikas, 63

. Rock-salt, 24, 40, 41
Komaka, 24
Romakanta, 60
Rubicelle, 75
Rubi spinel, i
Rungwala, . 113
Sakayam(of mythical origin g4

- Saindhava, 15
Salammoniac (navasara), 40
41, 53, 54

Salayit (alum), 80
Salts, the, 15, 24, 40, 71
notes on, 133
Saltpetre, 40, 41, 95, 99
Sambhadravaka. 102
Sanudra, 15
Sapphire, 55

Sarpikdakshara, (trona or na-

tron), 24, 99
Sasyaka, 39, 45, 47, 76, 93
Sawrdashtre (alum),

distillation of, 40



Sauvira, 40
Sawvarchala, (Saltpetre) 15,
24, 99, 134

Sauwviriijana, 52, 66
Savour,
Scientific spirit, decline of, 104
Sea-salt, 24, 40, 41
Séfed-ron, gl
Siddhayoga,

chemistry in the, 32
Sthkhizriva, 03 |
Sila, 30
Stldaratu, 47
Stm-sakhtéh, 92
Silver, 16, 24, 30, 40, 59, 83

nitrate, 17

incineration of, 50
Sisakam (lead), 62
Sieshman, (phlegm), KXl |
Smaltite, 75
Soap, recipe for a, 35
Soda, carbonate of]| 28
Soldering, 109
Solvents, the, 72
Somarasa, 44
Soraka, Sora 100
Spinels, 78
Spirits (essence), g2
Srotailjana, 20, 30, 30, 52
Stibnite, 30, 66
Stibninm, 30 |
Sulphur, 16, 49, 50 |
Sulva (suira) NIV

Suryakdnta (sun-stone), 55

Surdashtraja, 80
Svetabhasma, 138
T
Talaka, (orpiment), 51

essence of, 51
LTamrayoga, 34
Tanjur, XXix

Tanmdtra (particles),
Lantras, Brakminie and

2,0

Buddhistic  xl

Tantric rites, 64
works, 65
cult, i

origin of the, NXKV

INDEX OF SUBJECTS 175

Tastes, the 13
a discourse on the, xiv, 13

| Tatanagam, 87
| Terms, technical, 66, 67
Tikeshnam, 60, 66

| Tin, 30, 40, 24, 02, 83
use of, 24
Topaz, 55
Lripitaka, ix
Trona (natron), 38
Tutenasue, 87
Tuttha, 80, 93
lutia, 86, 87
Jeura (green), 87
spirits of, 88, 92
Lutie, spirits of, 88
Tuvari (alum), 50, 80
Tyrean purple, 105

U

Uparasas, the 36, 43, 49
Urine, the 71
eight varieties of, 16

of buffalo, 51

- Utthapana, 67

v

- Vatkranta, 45, 40, 58, 75
liquefaction of, B

- Vagram (diamond), 55,76
Vangam (tin), 2

Vardtaka (cowrie or marine
shell), 54

Vartaloha, 58,04
Vita, Xxiii
Vermilion, 41
Vida, 36, 40, 41, 101
Vimala, 30, 45, 47

| Vi, 134
Vitriol,

49
blue, 32,47,48,76,78,81,03,04

green, 40, 41, 80, g3
w

Water, 2, 4
h

Vantras (apparatus), 67
Adlaspatana,

Dieki, 6%


















SANSKRIT TEXTS
EXTRACTS FROM VRINDA

Abbreviations used : M. Ms. = Madras Manuscript.
K. Ms. = Kasmir Manuscript,
R. R. 5. = Rasaratnasamuchchaya.
Rr. by Nag. = Rasaratnakara by

N agarjuna.

a=fafaafaenmegarta agarfa
TH=W FHTAFHT TH RIS, |
ATEAUAN] A WA qrawAvraw g VI g
fawara e Tt qecarsw |
FITETIF S&H W9 a0 T |
gRrEATfA daw afe: At it |
annsAA fafaar e gz fages |

LX, 148-149.

qEYT ARATATAT Al WA Afeered |

% % OTIFATSATS! "9fET 7 0

T fre iy aecEarh g |

gy o # N

HIAATIH UFqTqg * # |

YA 9T WA yaae |
T fraTAS AT AT |

sfa ﬁﬁqfﬂ%ﬁ' are gfeaifeas o

2 t AIRHTTWH |

5 P






EXTRACTS FROM RASARNAVA

THTTATER AT W |

T a9
THIGEA R q|+ @i faeq |
qHAL FrEAEIT e e |
aifedt' a7 WA FRAE |
FWA T Fefn ga=iq@ag T |
CELIDIErics b qﬁ;umaaiﬂzarm
nfawrata 7 gem Fzfa wwiqueg o
ATATAL A=A FETATTRAE TS |

. WETEEITER T afaurfe g )
UF HTE HWIT G G |
AT W WrEw yfiaEizet 7 |
H%ﬁrﬁﬁﬁﬁm@ﬁiﬁﬁmﬁrﬁﬂﬂql
d W29 qand Srwramtata waw |
ATHUET FAT TRATEAATAA |
sufezi® fegzfaaramt mamdgar |
HUAT ITHGRATHRAT A7 GI0IA |
ﬁﬁamﬁmmﬂrﬁﬁm

(1) 'If f. wifewr a5 5 ﬁ’rtw HITTAMAH |
Br. by Nag, Ch. 1IV.
(2} M. Ms. reads ARGz E=AT aqqia; aamuﬁq |

(3) M. Ms. has FAUTAIHA |

(4) K. Ms. reads yieg o gftaris@s 5| The re: ading adopted in the
text is that of the M. Ms., which quite agrees with R. R. S. (see p. 73
Poona ed.)

(5) M. Ms. reads $ufegzifaaraseg



4 HINDU CHEMISTRY

e e P e e i g i e et

rﬁ‘fﬂmwwﬁtmﬁrﬁm
FTUHY WY AATSTHT THIAAET |
wfamTat frararg snaAw g2t F6 |
afai faduds garger g@w 93" 2
TR FUATR g2 AT |27 |
T, FAAE Zeq Ararfad = |
wd q fafes Fortq anaia faweaq
A &9 =aa gal 9 7 a=wfa FAtF 0
F§ af|CaETal A9 § THEAE. |
quEmEae efa sags® waweRd W
Mg nFEe fafeRETTEH |
TqUgEe awﬁﬁmﬂmﬁmn
wgaREfaER TR AaaE |
Mew® fanfaam ohveeg @t 0 -
gH qurfaen g a1 geq gy |
q;mﬁtlﬂﬂ wﬁqﬁaﬁeaf‘aﬁﬁqn

(1) Rr. by Nag. reads ®s37 Tﬂ'ﬂﬁﬂ'ﬁt
(z) M. Ms. has |1¢3q |
(3) wenfesw in R. 5. S. (p. 74, Poona ed.)
couplets a"lg‘q\an:!i' . . . . w=xfq g=feq have been borrowed by R. R.
S. in the Book on apparatus.
(4) Rr. by Nag. reads—
4qUEAZA U fARITY 9 ATEAH |
wut q e dEty gat aN W T
fdararan e srwe WITHE q Tl
gy Uufgm1 g @9 2w\ gaga
Hu-ad 22 49,1 Sag wfew 39
Fata quifd ¥t ¥ wz@da |=89 |
(z) K. Ms. reads sfu® |
(6) K. Ms. has famfae gfafauqy



HINDU CHEMISTRY
FAT quife AT T HIEE q KA |
wRE fatra a1 Rl wear a5 |
ST |0 95 THOTSHE TH4 |
Jdd Ul FHE gefaen AgEEr |
Trafucfeaad 5215 Jm T34 |
qETE qAEAE 9w A famw AswEar g 3-24.
GUT fawATEHRR wAT AU T |
AR WU AA A a9
qgEEAT gaaany A |
Ut | A’ amaEEEitae |
AT TAT T AT F Gawawt t 7 gt |
T AT HfABT T WA {EAT A/AT |
FaTEqEraaT Ff s st | °
TRATAHA AT T GLH=(T ||
AT 29T T T T T THE AT |
FATETAT A T T T HWAT 747
JEFHD 9 TN TR 92T 9% |
gugzf@aias w94 a4t T4 |
wEHq A4 AqIATE THRATH T RISHHA |
T 2T qHT T T T TR TR
Ay faE a=mfu 7 fu=a
TMTFTTR GEHEIT WHTET AT |
faraga: fa? asgur waifa an |

(r) M. Ms reads gusaifaa gt |

(2) M. Ms. has g=tey g &9 TH (9= AFCHH |
(3) M. Ms. reads damas fammE: |

(4) M. Ms. has w&s w7

(5) M. Ms. reads sTwaifa’ |



6 HINDU CHEMISTRY

e o i i i
e e T L M e A T S S Mt e .

queMEAr FywfaaT TactosT |
FAUTHTTHA | TS = v |
HARTATATAFET 7 AHRCATE (1 B |
URTAHY! T30 qarawEgar o
gufaate® a1 9 3fes; guw=d o °
TRIFUT HH AT TTGATHCACAT |
foamaawga fafggzamas
AT a9 WA gREAAH 97 |
#a fawgtfaan wer warto qromfEar o
A== w5 seEtraatEar |
RO TTHTAT FEAH | 20-46.
ATAH | FAFH TIAT qT¢ (HAT T |
e ° ArEfadT A @ET g3 |
aF ST HATAT T AW AfAgwa |
T g gaw 2f wma@ wfomw
HIRHA GRINT F@FH FAfwar waq |
T ATAIAET STAT TGF ° GEIHAT |
7 fawg fagT 4 9 g9 a=71 9 @S A 1= |
HunH Taad fe) 7 qe1 fanw’ waefa @=q0
SrenTE I SRATEd T |
YA AOTATS FBSF F@A 1 49-57.
i uTe AlqCARTHATE TATTE THEiEA™T FeegunE-
FUA AW FqT, UZH: |

(1) M. Ms. has FatqraraEg |
(2) M. Ms. reads &1 Srafagdisg yaeas |

(3) M. Ms. has TF |

(4) M. Ms. reads #§re9# |

(s) K. Ms. has @&, which seems to be incorrect.

(6) M. Ms. reads wHe |



e ™ ™ ™, ™ e ™ ™ ™ e

HINDU CHEMISTRY

fammrgaral aaarg |t |
[GRICICIEEECICEIIER I E o
HEgHTIEE FEAR wFHiAAn 10 V. 3536,
wifes faws Tegust | tHEET |

HEH 2T2ET AIASHARATZHA | 2

Tl AR, * i % § VIL 2-
HIGAHH AARAT MHAT gaa 7 |
FgwweeHTCn Wifad Atfa® 7 |
qurai gyfa wd @ gmfmiggy 1213
faua frgatas sistamaz s |
TARTAATYH WIfad we= @ |
AtfasraEg® arfod gaewan )

a@ IR EESTT ygswta q @0g; 10 2021
TR AL, WO T |
FAWET AR fadarg WaEAE: |

T AAT T Ar=EE G HGTAr g fAwway |
AFTZ TA4 AR qUMEA RIH A | 26-27.
givanrrgarermaeat | wwfeary VIIL 31
fwwa fad o=t @,

® ow % qTfaEE; |

(S
-

T

(1) K. Ms. has fasy |
(z) K. Ms. reads =i FAHgre®y which is incorrect.

(3) faws fogd@ids sttt |
FTAFEAAGH Wfad wEAE: |
HifewraEgA afqd gEHawaT
a9 IJ=f®Ewe gafq am«dn
Rr. by Nag. II. 35, 36.
(4) M. Ms. has #d=z%: |



(1)
(2)
(3)

(4
(5)

HINDU CHEMISTRY

o
T

HAT W1 gTW I

wfa we ' fagza swrgama® VIL 34
FUTATATAATIA R AATIHE A |
Wﬁmmﬁrﬂ;ﬂhﬂ:u

" Ffzwdawmo ggaa 7 g VIL 37-38
L EVET 3% i o %
srowTifaaae an fewaas faaade )
ﬂﬂﬁﬁmﬁmmu*
FUAaAA® feaaa faamag
A@AMFUET AUTF F(RAATH |
seauEmEET § gafa a0 VL 444,
s 9 A O GATEE Wiagq ad. |

ufwar aradq @ s FifagsEa o VIL 72-74.
W AETHAAH x % %
mmmﬁmml
mﬂﬁ_ﬁﬂﬂﬂﬂmgﬂﬂmu VII. 89-go.
s ° wTS 99 WIEHHS q97 |

f=fad smad 2w 9q9 Agesga 1 VIL 92,
é‘lﬁmqumﬁ'm ﬂi

e ]

mfﬁrﬁﬁwaﬁwmﬂﬁl

fagmre TAETE W JET ATFERHAT |
VII. 138-142.

M. Ms. reads a4 |

This sloka is exactly the same as it is in Rr. by Nag. L. 3.

FUTHEAT A AAIHET. |

HHRATAA] WACH AT GH(EA: |

g Ffzwds gafqg argdwa 0 Rro by Nag. 1L 31-32.
M. Ms. reads qEIHETHETEH |

M. Ms. has v=#i which is doubtful.



HINDU CHEMISTRY 0

i e O —

Ifa MurEAGRETHAE RS THEfEAET ARIHIOTE-
(AR R HTHER (AT A6 GHE: g2 |

THTT JaTg—
FIAH G AR AT SOTTRFA |
a9 ATTH 9 ATFACHER: ||
figgaE: fas fagisg s=asmm 12 X, 203

e = Tk k- =
M ATASR* q ARTERT AT |

L .
=wa ¥ fauded srwwEt fae: )
W i % * w

Ud HITE HWTT THHA qATEA |
aRAETa 2dfw fwmspEfa=fan X, 920
fa AuEdiwEwtdaz  wdfeaat  fazwaar G
AIH: U |

FIAATI! FAT AT AT T |
HEHT LA TFaL AHHOA ( GAIFIH 9 ) |
TITTH TEYEY FIHAAT TATIL |
0 =
TAT Fsy farest Awg= |
fwat gty Mmfssr iﬁ:‘}tﬂfﬁﬁ: N X. 52-54.
= Ly [ -
AT ®HT' gren augr fadeE wie
Taa’ fafewi war urad Wﬂ T
(1) M. Ms. has gfs'=1 and srdtitoaaag |
(2} Cf Hdmk;l]p;l. 1. 51-66. Here !i'mmﬁ'“:r, HgfsraT and i':{ﬂqﬁ; SEEI
to be correct.
(3) K. Ms. reads = sqrergat fag:, which is grammatically incorrect,
(4) M. Ms. has Hﬁf‘ﬂ]{|
(5) M. Ms. reads g

2



o o e

(3)

s i, s o s o, Ay oy iy, » e i 3 i, s g B

ggAn ufvass uE wafa gawm 0 X 5556,
AT fayZ AT H A |

gAAgsAE gawgfa ama . X1 24,
daa« 9 HETE qTHG A 7T

HTR ZHT T9 AFACET 7 |

wUE T Wil At HEEA
FEGEE AT FATRY § FI |

faga qdl @ FwAw swaq fog o X1 85-80
ATTEaT Waq |@d fawE g99uEd |

«EW T Wﬁﬁﬁﬁﬁfﬁ‘{ =0

AgE T | T AAECAAIRHA |

gEraTa /@ g faed d Fagasd |-
XII. 197-198.
A= AT FAT e THEHA q THAA |

At wad 26 guregganw o XL so.
UggATES: gafasea qerfaa | XL 5o

WEEA UqE o gMA® © F TR |
ﬁﬂﬂﬁmmﬂfmu X1V, 81.
ﬂgjﬁa@%ﬁ o HFH (EH qAT |
Fraaaayty = fad wreEEE v )
TafaEa q aATT A wRA |
AT BATEE °F WA I

. Ms. reads qAEH. which 15 1:rL'l'1'r'.||11r.
f. wEd 9 99@ 9 AgmEqaAana; |

getalfa /4 Zoww o faae agse |
AAIEY WAA 64 AR aAGE |
Aav ZT A 99 Hiwd o a=im fe 0 Rr. by Nag. IV,

[. Ms. has = = = M QHAE q |
AragrSw d HET | G@regiEdr |
wxfgar aq are AEAREAT HATH ||






EXTRACTS FROM
RASARATNASAMUCHCHAYA.

B. = Benares Manuscript.
K.= Kasmir Manuscript.

Hiqufaaia vaRSAT™: |
TRTARWIA AFAHATHN(Tqq B T
g fagrargad semarargariasgar |
WRTAT OHTEE (AACRE g =my-
sgifet aife SAUERTES @60 008 A/ 0 1
FERITaAE | 9% 0 fqmE )

FOTA ARSI WTEHT, YIEAF. ||

TasuE ? g wifEsl aErs. |

Tal MYEET HAAATEE 7 |

AT, GOA=] AT, |

| FIOTiEaH! TET A(G= FHIR T 0
aafanfaaerar afafsugEst |
TR A AR WA |
HETAVTIE T HIHIA@ WA
e Ty, feaamagEat |

(r}) wmrE:;, a variant i the Poona ed., which also agrees with

B. and K.
(2} wEe94;, another reading in the Poona ed., which also agrees with

B. and K.
(3) =wawg, a different reading in the Poona ed., which also agrees

with B. and K.



HINDU CHEMISTRY 13

wm=faaat ant wrgfadE=Ea |

ARTEA ATRY Al TUAEC | 27

udnt fagas=at aaErEia @9 |

warawy fagmt fafaqamEieaifaEas

g1 fagae [WI@Eq=Ea. |

wEgrEarEfa gerfeacmta =)

wETEA{G "t aatfzaca 7 |

nfy: aw gfadaaory ga=a | 8-10.

wfe WA JAFATTINAA |

TMETHTGT AT ATFEITd | 20,

79 fa=fa |&= Tai=s: qUauTE |

| gAATEH AT A14q F™TRGAH | 20,

gfadl 212 2T aarEfEaaa: |

q THl yas MAmaagafaarfa: |

a1 w2 graaEe foa gd g T 0 89-90.

ofa Mazufafizqra GaEaWEEE §a WaaqEd

IHAUiAATA TEAISETE | ¢ )

77 fadtaisaTa |
HETTHL |
IR TAATH IR AAAT AT RFHA |
AR A(A TTATET GARETHTA N )
fosrs AETE S a=fAEEs Ay |

arfeamied qera agqiaadq i 5.

(1) K. reads Tarstsda<y, which is probably the correct reading.



HINDU CHEMISTRY

e e e, e g o

WA TR 9 Uid ¥ wwe "qfEum | 10,
gafarT=ua 7 dew maaiftaa | 12,
gafgs 9 fHend =Ma 7 amI=Ed |
gfaay feai=asdr g |3 @Ea . 13,
frafea wd ofw &= =02y 7

afad 9dgE 9% A=Y 9q | 14
uas awarartw fafas afsdeasy |
fagtd siwd a4 wfaw arfy @ss
fAwamfga arfo mat g faswa | 1718,
T ey awas fr =
faata wewTE amETEnEtata w1 23
YT wrEHER T84 gftafean |

yfea goarem faad ama doa ) 24,

Y T —

TAEEACH@E: TR TR TE |

nefafmaauy It Far= 3914 |

WAl ThY UiAY At graaseta; |

AT, HAATY FICATEAT 7 @ 55-56.

T UTY FRANHAL AT

OTINT. HHASIHAZTIRI |

Ztarfmme ufFaarAraca!

FRTE, W TqIAATTHT |

THTIAY WA JITE; GATITA |

THAWTH ATt amie SaSimET Il 5758,

% % AT TATRIT ARTOHA |

faarer zfat arsfa gt ansfa g1 & |

fammafa Awifa & Swras @
60-61.



HINDU CHEMISTRY I5

i o T e R R . — e T o

FwIED WrEted AN @@ fzan qEuz{« z|@n|
HEY HAY FAACHTAICTAT HIFIACART |
FaaFafaar awe afogafa |
faaasgyzmafaazasga | 67 68

WHIHd q ami aAe@r Aarsaa e 7o

oy "rfawd—
FIMTATNAT faqAT WAL T |
AriifTALry | agay =7 fafaa o 77
aifa= fefay Frarfamea=H |
At wifas wEgste @uEAE 1 S0,
I e, TR @SSR | 51
ARl ozt guet @ |
ugwIzyZe faad arfes @qg 1 S4.
Hgnaaaanal AMHaT gad = |
FaatFaron yifad Arfas g |
ot gAfa e '@ g=fE"6 g 0° 8S9-90.
o7 faa=—
fau=featay: oAl A a s, |
FAI: FRAARRTAAAGHT | W= | 96.
F= AEgE: fEwg wwaifEa 1 o7,
ﬂwmiﬁﬂ faga a‘ﬂ‘ﬁq: gi' I oo,
IEAFAGTAATTETE HHAT |
fogr goies fom d@viw 7 A 7.0

(1) &Y, a variant in the Poona ed., which also agrees with B.
and K.

(2) Verses 8g-go as also 103-104 occur both in Rasirwava and Rr.
by Nag ; the Poona ed. reads qad |
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i i, i S g e S g

wZnE IRl faae ﬁqa-rm:r !

ad ﬁhﬂﬁﬂﬁﬁ TH. 91 § THE@A. | 101-102,
fans forgaigs wrgwEEZHT: |

IERCHAYH Wfad Heaiq: |
AERAE s Wiud FHRTHA |

W AIHEHRTI TR 7 €AT | 103-104.

wg forarag—
fararargferar s =T W= |
AUy IR TR fefaw: g 100,
T AraTERaRa: areat feaay: |
UG TR, ﬁlmﬁfﬂtﬂﬂﬁ I I11O-111.

0 AEHR

APTRBT=RE WIS ATaT=a | 127,

ol AN
THTIH FHACHFT TCH
fams afzana @gvqaa | 129,
AFAGENHTHEFOA TA=AH |
faesa gfuwms faad amzgz o 132
AWHRE TN  UFH AR |
FrgAawawE feanad fFamdq
AHTEARAHFAET * Wugq Hfwaaa4q |
TRMUTHIG 99 9@ Wafa® aEaE il 133134

(1} Both the B. and K. Mss. read dtgsfgw; | The Poona ed. Fives a

variant siasfaa; |
(z) The Poona ed. reads wxHwEH=mH | We have adopted the

reading of Rasaraava.
(1) wafa another reading in the Poona ed., which also agrees with B.

K. and Rasarrava.



HINDU CHEMISTRY 1y
fAEzazsnal gumy faes 7
arEey afvard /v gofa a@ma o 135
Ty & fafaw=' geaiuswgan |
Ay aw gofa fAfgaq o 136,
oY 0= —
AT WA FOwETER AT |
ﬁﬂ'ﬂ:ﬁ? ATTTAT ﬁ'?l'm?; HIEA 1| 143
T[T § A1 AHAHTSTAT q AT |
A¥AZ g949 awl quaEA HifAa 02 144.
Tue: Whfzwh=gra ugw * fawsge o 146,
WY THH
Tt fefaw Wt gg© adm |
HqaI=1 §§:TZ utal fAgs wama: | 149.
QU ufwers: wRa faafs: |
FFYERTA A qHYA |
FW AEHE T AR AT HIHF AT |
WA Afstd s @ afimafa 1540155,
ﬁz@m@fﬂﬁﬁ:. H'c.:arn:i; I
AR U W €W @uey |
fan smrweomat Sufaarn faes 70
9l gt =/ |ud wy@g /a9 |
|qUT UEd ST WA faar afz )

(1) The Poona ed. reads fosTaT=w |

(2) Slokas 143 and 144 are from Rasirnava.

(3) w=¥ another reading in the Poona ed. which we have adopted.
slokas 143-146 are evidently borrowed with slight modifications from
Rasarszava VII. 27-27,

(4) #=t |g99f, a variant in the Poona ed., which also agrees with
B. and K.

-
s
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HINDU CHEMISTRY

S e S o e g

e

AT WAl YU YT HeAT AHA |
TRCRRTMAE YAT TAT AT+ 7T Woad |

Tg ufas we ®wwrera fAgsaq ) 157-101
AT TR RgES . |

I HT S AgE gaa 7 |

e faaaer faga gzt |

Wl WIET AATEHS grEfaarn (T |

q7 GETR(A e (AR AAEH | 103-104.
agT Al @ fAmag HifeRE |
wfems AW an aqasage ' =)
guuft fafe=rg ufew vyazeed |

ufad wifawET sEAERE aisgq | 165-100.
Aq W ATATRIGA HrEe Eg @uv |
AegmiEe e wanwafa fafgaq 167165,

oy FRTATSATH: |

FYTOTHET, HTHAHE |

Y R —
TR TR R TR AT (A TS |
E -4 JHUTATATE] grg@dfE 1 1
w =fu fafadq 2fa aawagimn 3t
AW, Graa rsgwaTisaw @ 12
TRt AMETAET: wafef @y )
% 2 S % 3

e AT § ST | 13715

(1) weg@sdigw, a variant in the Poona ed., which we have adopted.



(1)

and K.

HINDU CHEMISTRY

o e i i, o, e e g el it ™ o T

Rl gifaat wgw fam famafa 23

wri g fafafaw g@ 3= fa T =)

T w7 fatwn gfod fasmarafa o

F12Tq gASIHT @O T |

SHTEA WUTEE FAH AT,

g faufaal st afaq: oforafa o 2425,
Wy fwHa—

qrarmafoF w% fedd |t |

uTSrA R TIE wfaA AREANEA I 46,

afea q nat gewitad sfew=wfa 1 40
Y HETHA—

FHIATE ATGHTEH JUYARATAH | 51,

AITIAEAA SEAAENT AR | 54
=g qgai—

AT A H9AT! FART |1 AL AT |

T § fawd arEr afssemmataat |

% «  pfmanr Sfa feain gfraifaar

fuqarar gafamr o« ow =

fAWTO mETE fewr @ |4 |

|1 FAAATT AT |UTq AT 9@ | 62,
! HUAT HZRFARGI FH9AT Fre! fagamaat 7

fag=m=T Fafzar fasmmfaues greEsE 3.0 63,

qact wf=s o fafearsgfaassia
AREA AT AT /e gyia fAfgag 64,
wifus A w6 qIaTq /@Rt WiEgq 94 |
yfear oragq ¥« HwET FfaqEEHA | 65

1g

HirerwiA, a variant in the Poona ed., which also agrees with B
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Y ATARA—
wfa fewma garet ' fowessaa |
quan 7% faw aqud T W | 66.
o= gwreaty a1 fawasasta an
ﬂﬁmﬁﬁgﬁrﬁmaﬁmwﬁn 69.
AYTH TANIT FUTT AR |
A’ araa Wi fugr wgasa aifsd®
SuMeNtHZd 42 ¥¥1F Tugq |
Ud WTRWHT GT% U¥ AING ARG | 74-75.
TR (g (e fauedd |
e arefwamEs faxfaar aa o940
FATFAUST ¥ WHATATA(Y Yaq |
HFNAAe® 7 9 W qHrEeq | 5081

=17 /A farsr—
TeHil faza qeqmgatoaT |

HIBTT KT T¢ WAT av6 GawaA (=1 | 05.

TR
HAITHASA G THISFARAOTH |
HIAISH de" guUrsa®Hag 7 |
A= ¥ qui fr weufaw a@q |
At we wfumes fgwa 0 08-90.
swarfa famafa ago=fasza: |
AAIRTHEAG HEAAATAT FHTRLA |
T fTETAR WE AAauEEa |
v § Afw=e |ars a9y |

(1) The Poona ed. reads g9m and K. reads gama, which we have
adopted.

T e P e e e el e e e S A S e e e
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MARIAAHAY FARNGIATE 7 |

wifad agwras W awifa gawA 1 105-107.
uH HE A

fewaquefirat @g zqusmad | 109.

Ffaz azfa w5 @ aeqsraw efem 1 111

azfm & aqtani dedtafataag | 112,
HE WTYICUTET—

FHfFFEEQO AT AT |

et afwsg fafcfamafast

eI AT qTIROTET: AT |

Tafafg®an G AMSAGTRC | 1207121,
Yy wfvaw—

sfeargmesmrat Rt tate |

qge s diua ¥ fy wfauws: a0 122,
HH AT

wfzwwg TEl Tfg™ET WA |

AHAE ATAG T A¥ T GAHIAG N 124-126.
Y ATHTC—

ety Ty S

HTISHT AFHTC Eﬁﬁm; I

sfEwREsd Sd UTvey &aw =y |

AZA AT Fl@Hr=aw 7 79 |

THES W Aleg@n qsvfmag |

WWMI 127-129,
g JUTHT—

g afera 98 SraawT autza |

Tﬂaﬁ'ﬁﬁ%ﬁ'{ |1 gOSTET T 0 130

FueT FHH faw amrgfemamgg 1« 134



———

HINDU CHEMISTRY

T —

ag iR SCgafEafw: |
waeht WiaTa disfasn sfa | 0 135

s fafifaman—

weTfnfey ST e fEa @ 137

oy few= -

UATIETEA: GAl SRS M 0 141,
212, graAa arfaday S«1=d |
AqH GAHE I TadArE €A 144,

0Y HECTFHA

Hew qaat F Wag [HTATE |
waz fT urE S FEOTERA |
qeaE 6 AUTAA TASTIEA |
THANAHIHRE FATHAGAAA |
ATYCET, € AGYFTE R |

farrer WifaaT, TwR WagStuatsan | 145-147.

/Y AT, —

TR s AR AR A =aud: 11 149
gETEnAERG A TeEn] FEfa |
qZATA HEATCW TE] FAl waq I 153,

(1) faaifafram, another reading in the Poona ed., which agrees

with B. and K., but it is grammatically inaccurate.
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=4 ﬂ—q’ﬁm: n

uYy TATA |
oy A —

auensfo 5 fastan aaa== RITEHT |
JeT GOrHTE 1 Affawa |/fw
qERTEREAT 99 USAAHY HHA. |
'ﬁﬁﬂﬁaﬁ' STAST ATHEIAT |
g HETAIR OO T T=HHA |
§g% 9 AAIMAA 9 {WAT /AT | 103
Y T
g% = fafad wra a1 A AUEHA |
g gaiAw F¥ wWatarfaurwa 1 20.
TEH ATTHAH GZHTAAHTEH |
qﬁ%rﬁﬂﬂﬁﬁﬁf g‘ﬂﬁﬁ‘ﬂﬁ 27,
a%q fafazar wiast aq=mEan |
TR F@aT fHfgEae auawe | 28
AAfeaniza Azwa qqaud |
FRrfaafazyy SEanEanEH | 30
H.ue wizfa agaqme = 7=
SHAINTHA ARATHIAH |
AR AR TIHETHRT T2 TAH
HESd ATHAGHAT IHA | 32.
FAATISF (@H Fgamigad av |
vwaTaEfy fE= a5 gafa fAfgag
T HAFUTAA gqa fawrfaas |
gufaafawmidatys a af@er 7.0
(1) ufeam -‘H, -:umlhn:r ru;u];ng, in the Poona ed., which also agrees
with B. and K.
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T T Tt e e s o 1o S s s e s e e s e

424 JIaRTEI @ NzaT aa; Ui |

YT 9T Td 10 FAaer@as f=oq |

WREH T TR FH AT Aawa 1 3437,

ERREIREREEER Lol

foraa famaamat 3=t fomn faes =0

TEAR y2q 9 faushyg s |

AR dat wran faf=Ed ggue )

fafad faaq a= war aiftas wdq 1 38-30.

AT AAHATA I TAZTHR HTH |

EENRTETRADATA THHIGHT | 40.

fafad wag=a wRar fasifaay o

RIEHSTATYH rgutar fAafaraw |

HHA uftand a=wws waq @9 |

TR AR s gt | 4143

AT AW HRIE ACHA WA |

waseh 9 wiaw g2 fEafaaaq

FATH WIT q9 AFTT TWORY N 4445
T TAHEHRA—

AqFeEEiuz; faammaTEH: |

T faar=renta fagsseys: @g 1 63

THE gg«a® |t faad a9 |

AiFgTIEAay Ifaara 74 |

W FANGS T@ AAT AT THT |

Zam! 9 wgml ¥ ggen faagasa |

TN HETEHTES §a GAE TEA. |

e fauma s afeuq deaaT |

(1) #igz=&ETaY, a variant in the Poona ed., which we have adopted
and which also agrees with B, and K.
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TRaTaAr= sfaafea mnfa =7

aS & MEw wAT HAMIATT T@T |
YAAR WTT TSI fara = |

WA MAATAY g |
WERTAAT 19 W2 qq Aaafrw= |
AWRTE® AT w@st gfanmmiq . 64-60.
AN q WATE JA€rET qfeaq |
SRR § Wi fafafade |
WHTETZEA 99 Y2 T gfd w¥q1’ 7071
AFAATTE F FAT g9 AT |
HHATEAA &= WRTRETai aFq 1 72

T AT

T AT § IR AR AR |
HRTRTAIA €<%, GOTH gaad=f] | 73
FARECE AR FAE TG FarT |
TR AR Host W Fafafaia i

ANI¥ Wedztaa Sme gaat v 7475,

[T UFATSAT, |
g HI=TA |

WY FHIT—

T ¥ FARCHA WIAAZIHAT

gAte feAawfed amagtfnamam |

fa=t sre faaagfzd foae sieEs
WIgEi® 9% 3fq 7 "ismasmEast 02 1,

(1) Eﬁ‘ﬁ" %1d, a variant in the Poona ed.. which we have adopted.
(2) ®HISARHFII, a variant in the Poona ed., which we have adopted.

4
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P L L s s s s,

mﬂiﬁ'ﬁ'mﬁ wfaaarad |

AT @O ggiay WA | 2.

et d19F g9 Bl QaEd wata 7 1

qNE A FA @ AWgE WA | 11

e ! A HAATH TOERE TZETLHA |

A TRERIA AR A WA GOATH | 12

HIRTAT AW FE Gaui THHEEAT |

geifuaes oy @ wEfzinag s

fcaiEa e A e |

el HEHIATA FOGATT FUTA |

qeravaEaa faad zafa g 14

zd fafafang | MsaE T4 69 |

fag@ gea1aa e aaf=as |

SR FEATLE | FrEAM g 0 1510

e ure et we frgawEa Tl

aar famr g2 ° oref enfufEad wamgn 87
oY THAH—

g Gfqasid wfad = fadr’ qaqu 22

AT ZEAAT arfud Bfga=sfa

ﬁﬁ?mT@ﬁﬂfm: utfsai 974 I

am wui fafafaw saataaA{=ay |

STAAEeE arEsag araq g4 g . ol

(1) wamgd @ F9am, another reading in the Poona ed., which we
have accepted.

{2) q‘_ﬁq!ﬁi{, a different reading in the Poona ed, which we have
retained.

(3) 2 urs Zwia, a variant int he Poona ed., which we have adopted.

(4) = faur, another reading in the 'oona ed., which also agrees with

B. and K.
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ud wifud € ArsmiE Eifed | 3234,

AFTSTHATIT ATUa gRudd |

FETA THF ST HUHS faad 7 |

Seagagw feaaas ggif@mar

wrgatat 7 af fufe sr=arEa afears |

yrErewETin wyaitvafa swsR . 35 57

wAmg T Eared gizd T

fawrgTom qd JF WMATSHAaTH | 35,

ARUA AU AT TFATHHA |

A7 SRS AT Fudq |

Nugzaa~ o farguss: oaq |

THENY2Td fawa FET gaw 1 4041
wY ATEH—

g AurEH Ifq ATANAHAAH |

FurdtemE @ WssfAmtadad | 44

SETAHfaETRTAHRE ad |

Nega TOEE fagzaifa ugaE i 55

TAT
qU At ¥ Wi 9 fanwas: wan
TIHEH
#% 7% @R 9 fafay geg=a . o
gagEAfTeRZ faa 9g a=gwa |

A Aq AT @ AqFHE AAH FAH

Fqd WA HF AW ATq a9 RSAHA | 71-72.
uT AT
% s #  ggfay AugsE 75

(r)

The Poona ed. reads s=1, which is grammatically inaccurate
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e i e L i g ey

UFE TAAHA Wy TR |

AT WL TG A @IATHITRAR N 76,

FAUFRA ! A WTHIE Agiaw | ;8.
Y FHIRA—

HIWH TEE 99 T F1AH A=

Ud Sqfay s THETE T TEAA 0

uwfE faaq ugREAIEHa a9 |

Oie & q91 TA faa® @ gasw g 0 84-85

HATRTESATE § dd Fiw STHH AqH |

TEAGESF T FUGA FAH AT |

HIAE 9% SEAATR a9 W gEH aq |

A% THHT WRiZaTg Tai THIGAAT waq | 88,

AT G RARTIHEA |

Ha WAl TaH 7 T G |

AwAAuAfaE IS E@ @ 1 92-93.

ara? we waela W% At o

i ey rwfa T 7771 fawat A=

utd g wafa fraoaee * afa gfe

e Wie afeedfed Taw® 7 Fr=g |

ifad gasgs faam: @ut o94q |

(1) The Poona ed. reads Fawy wwyd, which is grammatically in-
accurate.
(2) Cf. gqqmd = wavfa =% aafEa= wad
fgga+ mwfa = A5 famal fAam=
ad zn wafa fwmows «fa g
FUIE: A GAFIUH: FIAT AFHA
HTARH 1T HIAHEHHTIH |
(3) A variant in the Poona ed., which agrees with the WrawmmH, as
quoted in the foot-note,
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e Y e T A e i e

qMAARe e Araq a6 aw T2 |

fugr fugt uees wgaRAA: 0T |

WA IRATATRT fAweTR Al |

gZHI% S99 Wag FIfas @qg 1 103105
ArmrarEe garfn fagafa 22599 |

It fai=® qar qreriEEsiE ] o

@I MefAata: WEA AT |

AR aEwEfa ' ag1 AwEA |

T o S @E yEaq weedq @y |
aq AT g2y fanfaarE

g2 gz faurast Guw ggaw A |
uﬁ“ﬁ-}m@f?{qa@ﬂ?@éﬂaﬁq" 107-10.
ST ATt e )

fogr g1 UIWI¥ A% QAT g |
T@ECIq gZ7d @it A w0 7 EFA |

fad e 7wt zwa fagan o 115115,
NEHA (91 73 @S g HAHAAA |

T AH WEYW A G FARE: |

ATHEATA, T A= ArEuTa |
AIF(ATWUAE ATHTE ST AT WA I

wrRt =aq ggrE fafear aqaTa |

€O MMgE g W aras wad |l

F At 9 g 7 fAmal sad A |

| ARATd I waAT T ATAA U 134-137.

e ——

(1) #&=ward, another reading in the Poona ed., which also agrees with
B. and K.

(2) ar|aqa®, another reading in the Poona ed., which also agrees with
B. and K.



30 HINDU CHFMISTRY

.....

s . . e e g T i

w=f®E gaww arEasEfa aq «@aH |

Hﬁﬁﬁﬁﬁﬁﬁu@ﬁﬁnﬁﬂﬁn 147.

g 7 wifd g § g geeiwes |

AW @ HUST T gaisiga 0 148,
0 IFH—

gua faaas 9fq fafad agqg=a )

@3 aa g =8 famE « fea qaq 0 153,

yaw wge (@ gagE |aEd |

fan= guag wrfems IwoEsa L 153

Iy fasiwa aAtagaanRiTad |

ﬁmaﬁaﬁﬁﬁﬁimll 155.

grafaan fromga fas faaafead |

famafa faatw gaag a a1 156,

wATEATREEA (@E agewry |’

Fifufagras: |eanagyza = 1

a:[i‘ﬁ]a'[a"{gm % % % | 159-160.
WY AHHA—

gAgE IR &2 FUEHFIAA |

'{Fﬁmaﬁ:m'aﬁﬁ”mﬁmn 171,

umfanfas aumutiaEe fauq |

gd = et | 0% Fufad T |

fawar fafatq =caas ¥ o o=

qAARTHEEE AT |

eifen wgv= femn =< oo 9o |

vd fanfawarfo g3q aaw afgen

fawzaq 22 Snat SEeT w@aa: |

TH ASAa Wl FUTAREAT a1 175-179.

(1) =g, a variant in the Foona ed., which also agrees with B. and K.
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i i S e S e i i T e e i e i = -

farsran tﬁg‘#&ﬁ Aot Sudq |
AR gzaiaa fawel saa a9n

w7 fow=m—
Ufaa wraqeet = fafad fows waq |
AT FTfsE fuT AT Ofas @ar
Ud A1 AT WA FTRGEH A TAATN 192-193
qat wEt T THATT SRIE ATSHEHAT |
afer aemgt 3 dfataedt s 195
gfearan @ w1 Afader wafzy 1 196,
frmrammmaE e gizaren |
tfacafa waie a1 isan a=@EH |
ATHIWET FAET WAl Haaa AAAA |

oY HEH—
HEWA A= fGWTHizE« = |
fagaa waq @i = = = || 205.
mﬂmﬁwwﬁ-‘{ 210.

maiftﬁaﬁﬁm AZTAAIRHA |
A2 UgHIRTE AEfaigaeEag | 212,
faad naaEnar gfzd aa«gsa ) 216,

T UBISATT: |
w7 foreasasq |

HIATT AT T AR FAE, |
Aeafagt armai fags: foagqaas: o
ZAA: WETHI FAATIAFIT |
qarEAfadas Fo= awHafm
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e s ™ ™ o e e e, s

ud E[E!‘!Iﬂ'ﬂ'ﬂﬁ Iﬂham]mql

TEWAT HSTIRT HEATE ESAAT |
= WyasT "eTsfTEET |
wTAESrfagan: gy Sifear
HAMATHERT, T AR TIATATL. |
Iﬁ'ﬁlﬁéﬂm forem: = wEAfERT 1 37
AR 2T YU AAIH | ;
SHHEEUTA |E§ ANC qH |

FAH ATIA Ad TACH™ GIHAT |
g T T Aaifaa |

A@ WA AHAHT Grawq AT AACAT |
qepETAEATar feafaafatafaar ) 13-15.
fee=d FHua T8 AafasTd |

A AL ATH A ﬁwa Eﬁﬂﬁa I

aqerg fawd aife wafags edma n 1922,
Tafqzn® faaAa eran QT 4 |

geraa faardes gem gfeamm=r i 30.

HIBY FOHT AFATAT qUFLIATET: |

wiaa gfesaan frarasmEe=d |

* E e % %

— —

(1) =ANfeATgar® €, a variant in the Poona ed., which we have
adopted.
(2) B. and K. read 152 |
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AAA FRAWT WIF qd gAIA |
wagt TafRwE AW agtagyg q2r
%% ] a2 ik ]
wafanfasersT wafafauzaar: |
F=IT: YT UaAA A mmﬁﬂn W 52-61.
wuaE feweamt augfewzaan |
FRRIG AT A= FwEHRE || 62,
vafaan 22 e Argesfaa gan |
wag Fgadt qun fadtat 7 wwwAw 0 7o

e

Y AARTSEATT: |
oY THITHET |

THITAT aFAta waararfaafsrany |
HATOaHT 3T TEguEatad |
ATURTTTAT ATRICT GIAAATA |
TTATAT. gafemmdl wmudz ey |
afgwaTiT 9ras a8 g 9
TR W TR AT AT |
THT FIHRIT F FaFHATAC 727 |
A fagawgai sgpaietnag |
URTHEGR: FET THEIAEAT |
FEUTAARIST T GURTET GATHATH |
fawist gwaast sagmiaaT |
Hfesrg= ae=afas du=rear |

5k i e e i

E et .
(1) H<EHHIHTH, a variant in the Poona ed., which also agrees with B.
(2) TWEY, a variant in the Poona ed.. which we have adopted

5
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e P L s e e e e e e e g

svwfa fafa=nfo genwfa sae
FugAl Gut @we FrTETTE T
gwf=szagamEt ganaagad |

qrEal | wzarftw @ ow #
HUTHAAUHITHIA T AR TZHA |

AT FAETAT Fowr=awita 0 118,
fastn AeEEml SFATRMYSAAT, |

afas: TendiEE AisAiar WEd | 30.
AAASTHUATAN THET aFATARAT: |
ATATAIATTHTSITR /AT HUATEAT | 32,

T FEATSAT: |
77 gfedrT |

FEA WAZTA GUAANITRY |
qfcaTar @ e fasg wifaar 1
w¥ fagae AqgaAAI=I=E HETEA:
wfasfame g auazaTztal a1 a6 |
ar eiaa fumaa nfefufafem vamfi
qaTormEETy fanfedt W ® g9« | 2
qrafwTaEE Y fag aafedr @ |
oA, HAAR AT w0
wear afear @3 wauy sfa |a 1 5-6.
wd adta gq @1 @M% arfas f= a9q.
wFEanarge aq agars ' fang
T WI¥ qgeg T@IYTIHITAE: |

(1) Fwm™T, a variant in the Poona ed., which we have adopted.
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(RS EITHAT | | "% qif5ea |
aratfa wafa wrarzgavag=a |
a=uft qEF= qr= FUAgT 9 |
s®aA q19A aifcgwA afwifaag i 2528
QAT §F |@qF A 767 ° F I\ |
az1 faeafaes |19 azgavam o 20
At e wa fv aga zeq |
AW FAZIT ITAT ° dqg=A I 38
#a%9 yaag fa. duraengaremar 1 30
sgHAE wa™ WrsmgifasT afa: |
TIAAT A ATAT qrEATAfAAIRAR 1 64.
T THTAT FITAAAT A |
UHHRA THI ATHAUT FEATA WA |
wfgarmfu s=ifa = wafa wfEga o 68-69.
WU HUF FAG YA T=HE: |
|TA F&F AI¥ @O a7 IAF AGTN S0,
TR YHEATASA: AfETRg A |
QmiamEs |18 ATy | $fa ) 3.
qafEaraara«ee eaqq a9 |
WUEHAAAT T=IAT: § FAT IS4
wiaRARTE: §wET gug
®FzavafoararATaTaTa war |

(1) Cf. sanyre=s: 94 digws w239 fagsw |
YHZ T 2T qASNISWIE A T A a1 A CHEA |
HIRWIE 21 A= 7 & gAECaAa ]9 )
THafZ S ArmaEarET; |
(2) We have adopted the reading in B. and K. The Poona ed.. how-
ever reads Trggw Fgya, which from the chemical point of view, is
untenable, |

(3) =AW, a variant in the Poona ed.. which also agrees with B.
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e T gl g e e

sz fagary afcat sw@ami
Fwwaqg ' frengl A awEE e 89,

Y AFHISHITA: |
oY gt |

WY TR T AW EATA |

HATAIEHT AATHA AIAZaA G8ad | 1.
EREAC DL

Fagaa Wreel gftardtess 7 |

HEHWIA! SR ddl udad: | 3.

e fafats e aws HAZAIE |

g1 q WeH2as SMEmata wAq Il 4
wg WeAlgEH

AEEIAIHEEY % o A |

foara g=Id ad @eA TS | 5
oY qraATIEA—

HETFAYCAEATATEA TIEHHA |

TEIFARIAAE AATIE AR |

T qE = Wreaata. |

freagafam Mgz nanaq |

mﬁﬁﬁ'ﬁﬁtﬁﬁmmﬁﬁ: |

farar fasTa g wfad ST s Ao |

qEATAATAZA] T a1 6-8.
YT ATAATTEH—

sagwea 2 fad wifuae S@ g9 |
SH aua: FAREAE uF@d: | 9.

(1) =®aq, another reading in the Poona ed., which we have adopted.
(2) K. reads =g, which we have retained.
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e e e e e S S o o g ™

FgUIAATAT AN ZE e fuwTEa: |

afefauafa ga o= aﬁfﬁmﬁq 010
WY ZTHRITEA—

wrEFwEarEe auarE fafafwas |

FAUTATA FAT §YZ AAATAH |

afw@rel a9 ar9d g¢ a=i{d HAd

gagarfafafan: gd @a 92 1@ |

wfwmar arfuat svena @17 afwd ga=m |

AEZW WA W WIS A1aeq ¥ |

AR THHYTA SRITRAAACAR | 1114,
WY ATGRIAAH

HIH| AR AZTAFTAIATSATH |

mifaat was=wat geaq g womEt

W faaferaitT argar gafafear |

AeuTTE gy fafutafuiaead |

wrwas Arfowar wfa fadarer u9q |

Wit @nE SR EgEata: o

uAfy aTg@a a5 J9 |aurgaq{ | 34-36.
Y AATTAH—

ud Fgmfamu Ww qauaesd | 38
wY ATfadaaH—

HIEATE A A W1 FFUYfE |

faws fausq e fawm=aifEa ) 40
o faawuranaaT

fatrz 7@ 92 SraqamaATEEga ||

aars ﬁﬁﬁmﬁmt w I

(1) f'r'a-'rmr a variant in the Poona ed., which also agrees with B. & K
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a9 Y[ AT WEA q7F TZAH, |
TAYTE TAFWE FATq ATATTHA |
satfare 92 dv nfedq Egmae |
frasuaanafs atfe achataa 1 48-50
w7 fewarafziaamtaamn—
wifaatuft famra wmt swsfaea =)
FgETE s+ fewt afg g
uag faamue aw fegarafesad . 57 58
Y YUTEA—
faurareTy & rd ARAC T A G AA |
FWTHT TF@ 20 A@AT f7 qq 70
feramree =g A= fefafateaig |
aafa wagafo arargafc fFm@ |
urardl fafedg yd a=mmiazs fe
a9 uTe FFWAT =wregIum {7
we fafaw afar 9 afg ==y
a1 gfo wa@tta | war@fauEa: |
" s i %
narwawfn=Ar 7 s sren a1 garfzan
que "agET wud afiwifaan |
AR ARgATtT FaTEE qudq |
YUAT AT AT RITATT |
gﬁmfﬁé Uid SACWEEEAH | 70-76.

# 4F

(1} wA®fq, another reading in the Poona ed., which we have

accepted.
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[ STATSATH. |
9 HurfeHig=H |

Hf T U TE TR TG AT
faaigaasT w1 f7 guEafarad |
AzvIa 2 areni®t SrErE a1 q@aq o

a wfawt zyae: www fofaasar sa=fzar 9
A 20 @ 7 Ffear |7 wqret wre | @y Fiuwew 50

w9 gzifa

ArRTEgANIET faE JA15aAT |
FATGATAA TETGMAT GZAT AN 51
fas famva g feww 9q7@F |
FAlqUREEET gREa qZATayH |
HIBT * &% ugaq fufesuft fAfatq )
FAIqUmRTErE @lgau fa=ag |
af$ usMaq aa AeTgefae |Wan | 5455
I THA ATH AY WIHRHTTEH |
gearfa 7 wreifa wfaw wiwfoas o o
Famifa g WiHg A~d {a9d |
qaae QRS 7 Ffwwmrwa =1
AET RATSA qFEIARIETOH | 71

ik =3 42 E L
STHEFHTE FART JAT FLTHHAT |
FH1Zt IGART = AHTATFAT |
gAtgEIHUTN AfFgm aar agr 1 7577,

39

= L] . . »
(1) =ra and gfawe are two different readings in the Poona ed., which
we have adopted.

{2)

#HI®IT, a variant in the Poona ed., which we have adopted.
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e g e e A g P i e e e e e e e i

Hart sfascraiearaafsem |
asatel fea: gui gw aist g @isaqn 78,
FEETERTE 7 wiEwF Fwwefead |
wrawl fafesta =7 aeg wwufassn |

FLA= AT ATHTHAT, THRIAA |
HWHHY FaWIHH U9 QI |

AHAAHAT a1 AAUTHAATAAA |

wwiEtAi fawwTe gram s feaq
atmeTferaaTa 3wy fwmacay |
ogTE® AT a9 IrRagHA | 80-84.
sfeat wfeat | war g=atwafasT |
THNAINTEF I HifE A ogafaa Tt 1 S8s.
TEIT FAHE T TEATH TH(TH |

fus’ = fawaeisd & q© afewifaa: 1 S6.
wTgel faugfeg s@ETszT a9 |

aferen: weahlsHE a1 guifaaws | 8%
T GTHTHCHEE WA |

g EfamAIRIZ @ Tt qa: | 100

m————

FARTSHTS I |

oy THATHATTCRIAH |
TaTaTfeaTET fatte wfua @ar
gt aq fefefeswe aq wefiay |
TYAT THOSR AR GAEHE | 10,
fas afga=ata S Fafrwre |
ﬁlﬁlﬁ‘mﬁ"iﬁa’ i % %)
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i

AT GAfAuEE a@Efagaga: | -5,

WATYERTATRTT THHH HATILA I 20,

¥ SWE UWAl § 99 OAAT 4T |

weifaad usT= 9 29 TEHAT a7 |

AT AT I, HERIC HAFE 7 |

gfeqd qwaaa THﬁTHﬂT-IT?:ﬁTF[ W 21-22
T UreiTgAmsi fUgimaAl aHmA Ay |
R, gfza: wAW A SAa aw=waw | 72
fogtmacasm aEsAarHEw: gfasrfar 7 |
AT USAMIHFA § Ti5"w] fAganaT 1 73

arEwigETETET g garfaal =y

wZAy2A fafusn aa wattwa@a | 100

ZagTal wfvmmTaTATEa fuda |

ATa: WAYT 94 FATRICARmaq |

AGHEA UL TATTH T q qETH |

ﬂwﬁ EEE AR QTHIWAHR I 112-113.

HUTHITR T AT F0ae |

AW UE TF GUAATHEITH |

YT WYY Wﬁﬁﬁiﬁmﬁiﬂﬁﬂl 114-115.
























