CHAPTER 5

The Forge and the Crucible: Images of Alchemical Apparatuses
on Manuscripts of the Rasendramangala

Dagmar Wujastyk

In 1984, Dominik Wujastyk’s article “An Alchemical Ghost: The Rasaratnakara by Nagar-
juna” was published in Ambix (vol. 31, part 2, July 1984). In this article, Wujastyk clarified a
mistake made by P. C. Ray in his History of Hindu Chemistry concerning the conflation of three
different texts: the Rasaratnikara of Nityanatha Siddha, the Rasendramarngala of Nagarjuna
Siddha, and the Kaksaputa, also of Nagarjuna Siddha. Wujastyk’s article drew on a number
of manuscripts of these three texts. For the Rasendramangala, he referred to a manuscript in
the Bibliothéque Nationale in Paris. After the article’s publication, Wujastyk started collect-
ing digital images of surviving manuscripts of the Rasendramangala. He described these in
“The Surviving MSS of the Rasendramangala of Nagarjuna Siddha”! He also began work on
transcriptions and collations of the manuscripts, and a critical edition of the fourth chapter
of the text.? A first translation of the fourth chapter of the Rasendramangala, based on this
critical edition, will be published in an anthology of Indian alchemical texts.?

One of the interesting features of several of these manuscripts is the presence of line
drawings of various apparatuses (yantra) used in alchemical processes. Dominik Wujastyk
brought these to my attention a few years ago, when I was conducting research on Indian
alchemical devices.* In this article, I will draw on Dominik Wujastyk’s archive of digital
images of Rasendramargala manuscripts to examine and identify these images and to discuss
the implications of their presence in an alchemical manuscript.

1 Dominik Wujastyk 2022.

2 Wujastyk et al. (2022). Wujastyk’s transcriptions of manuscripts of the Rasendramarngala by Nagar-
juna are deposited on github. See: https://doi.org/10.5281/zenodo.6484115. These transcriptions
are being collated and processed through Charles Li’s Saktumiva platform (https://saktumiva.org/
wiki/wujastyk/rasendramangala/start) for producing and publishing critical editions of Sanskrit
texts. See also the Rasendramangala start page at that site. Research assistants who have worked
on this project include Madhusudana Rimal, Deepro Chakraborty, Jane Allred, Vandana Lele and
Harshal Bhatt. The project has received funding through the Singhmar Chair endowment grant
and the Kule Institute for Advanced Study, both at the University of Alberta.

3 Dominik Wujastyk (forthcoming) in Dagmar Wujastyk (forthcoming a).

4 Tused one of the images from 07 Jaipur 1 (J1) to illustrate the various forms apparatuses with the
same name can take in my project blog at http://ayuryog.org/blog/fourth-procedure-bringing-
mercury-rise-utth\%C4\%81pana.
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Figure 5.1: A map of manuscripts of the Rasendramargala held in archives in India as recorded in the
NCC and in Dominik Wujastyk’s private records. Map created by Keith Cantt for AyurYog, 2019.

The Rasendramangala

References to alchemical, or transmutational practices occur in various Indic texts that pre-
date alchemical literature proper by several centuries. These older texts refer to a metallurgical
discipline called dhatuvada that seems to have been devoted to making gold.”> From about the
tenth century, a new literature arose, dedicated fully to a practice called rasavada, Rasa$astra,
or rasavidyd. As these names suggest, this discipline focused on uses of mercury. Its early texts
describe the making of mercurial elixirs which could be employed in the making of gold, but
whose ultimate purpose was the transmutation of the human being. The Rasendramarigala is
one of the foundational texts of this alchemical tradition. Opinions about its date vary widely,

5  Or the Apabhrams$a dhauvdo, as it is found in various Jain texts, such as the eighth-century Ku-
valayamala. See Balbir (1990 and 1992), Chojnacki & Nagarajaiah (2018), and Dagmar Wujastyk
(forthcoming b).
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with some scholars dating it as early as the seventh, eighth, or ninth century, which would
make it the earliest of the currently known alchemical treatises.® The early dates are partly con-
tingent upon the attribution of the Rasendramargala’s authorship to a Siddha Nagarjuna. A
reference in Al Biruni’s Kitab al-Hind (eleventh cent. CE) to an alchemist of that name could,
for example, position the work in the ninth or tenth century.” However, it is not clear which
Nagarjuna authored the Rasendramangala or even whether the attribution to a Nagarjuna
may have been added later.® David Gordon White considers the Rasendramangala a “deriva-
tive source which borrows extensively from other Hindu alchemical tantras” and places it
in the thirteenth to fourteenth centuries.” Meulenbeld notes that the quotations from the
Rasendramarngala in the Rasasindbu prove that the Rasendramargala is earlier than the third
quarter of the fourteenth century.!” Correspondences between the commentary (¢ippana) of
the Rasendramangala and Adhamalla’s commentary (ca. fourteenth cent. CE) on S‘drr'tgadba—
rasambita 2.11.44-45" and 2.12.4cd-13ab corroborate this upper limit.

The opening verses of the Rasendramargala state that the work consists of eight chapters.
However, the manuscripts of the work that have been examined so far only give the first four,
comprising about 400 verses.'? The four chapters of the Rasendramarigala are called

1. The section on the purification of mercury and subsidiary mineral substances (rasopa-
rasasodbanddbikara)

2. The section on the calcination and extraction of essences of diamonds, the liquefaction
of mica and other substances, and the calcination of metals (vajramaranasattvapata-
nabhrakadidrutidravanalobamaranadhbikira)

3. Mercurial calcines (bhasmasitaka)

4. The solidification of mercury into pills through the liquefaction of essences, “leech”
(binding procedure), calcination, etc. (gutikasattvadrutijalikamaranadirasabandbana).

6  See Meulenbeld 2000b: 717, n. 93.

7 See Sachau 1910: 189 for Al-Biruni’s brief reference to Nagarjuna in his chapter “On Hindu sci-
ences which prey on the ignorance of people” Al-Biruni notes there that Nagarjuna lived one
hundred years before his time.

8  See White 1996: 66-70 on the difficulties of differentiating between the various Nagarjunas.
White 1996: 104.

10 Meulenbeld 2000a: 717.

11  The reference in Adhamalla’s commentary on Sarrigadharasambita 2.11.44—45 only indirectly refers
to the commentary of the Rasendramangala here. Adhamalla gives a list of eighteen types of iron,
stating that these are referred to by Nagarjuna. Most, but not all of these are mentioned in a para-
graph of the Rasendramangala’s commentary that begins with “atha rasayane lobadityadi” and ends
with “evam astadasalobajatayam.” See Meulenbeld 2000b: 717, n. 98 on the types of iron mentioned
by Adhamalla, but not in the Rasendramangald’s commentary. Adhamalla on Sarrigadbarasambita
2.12.4cd-13ab, however, contains a direct quote from the Rasendramargala’s commentary.

12 Dominik Wujastyk 2022.
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The titles of the missing chapters imply that they dealt with the treatment of diseases, the

preparation of perfumes and ointments, poisons, and groups of substances.!®

About half of the manuscripts collected by Wujastyk contain the commentary, which
is sometimes anonymous, and sometimes attributed to a Govinda (Govindacarya, Govinda-
candra) and typically found appended to the main text after chapter four.!* Several of the
manuscripts that include the commentary also add another section dedicated to an iron tonic
(loharasayana) formulated by Nagarjuna. Meulenbeld reads this section as part of the commen-
tary.!® But the manuscripts all clearly mark the end of the commentary with iti rasemdramam-
gale tipanakam samaptam. The iron tonic section follows this and, in turn, it concludes with
the words iti Srimanndagarjuno viracitayam rasemdramamgalam sampirnam. It is not clear to
which chapter this section belongs.

Alchemical devices

Probably the earliest mention of alchemical devices in Indic texts occurs in Sanskrit medi-
cal literature: The ninth-century Kalyanakdraka by Ugraditya, a Jain medical treatise, men-
tions the use of a cradle-device (dolayantra), and different kinds of crucibles (miisa) in its
twenty-fourth chapter, which deals with the preparation and application of mercurials. The
early alchemical treatises, such as the tenth-century Rasabrdayatantra or the eleventh-twelfth-
century Rasdrnava mention several alchemical devices in the context of their descriptions of
the processing of mercury and other substances. However, they mostly refer to the devices by
name and often do not provide any further description of them other than mentioning them in
the context of particular steps in the processing of materials. The Rasarpava does list a number
of devices as equipment an alchemist must have in its fourth chapter and there, we are given
brief descriptions of them. The twelfth-thirteenth-century Rasendracidamani is the first of
the alchemical works to provide detailed descriptions of the characteristics and functions of al-
chemical equipment. It lists a series of instruments and apparatuses in its third chapter, which
describes the setup of the alchemical laboratory, and devotes its fifth chapter to the descrip-
tion of the apparatuses, giving measurements, descriptions of their shapes, the materials they
are made of, and their functions. Its descriptions are reiterated in later alchemical works such
as the Rasaratnasamuccaya and the Rasakamadhenu.'® Similar to the Rasabrdayatantra and
the Rasarnava, the Rasendramangala mentions the use of various alchemical devices through-

13 See Meulenbeld 2000a: 714-715 for an overview of contents.

14  Of the manuscripts described in Dominik Wujastyk 2022, Gondal BP 34 (G), Udaipur IRS 1136
(U), Patan HJ 8930 (Pa), Koba GB 19113 (Ko 1), and Koba GB 26264 (KO 2) do not contain the
commentary.

15  Meulenbeld 2000a: 718.

16  See Sauthoff (forthcoming a and b) on the set up of the laboratory in the Rasendraciidamani and
on alchemical devices in the Rasakamadbenu.
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out, but does not describe the apparatuses themselves.!” The commentary (tippana) of the
Rasendramangala provides a list of alchemical equipment, including some twenty-six devices
(yantra).'® Quite a few of these devices — or at least their names — seem to be unique to the
Rasendramangala’s commentary and are neither found in the Rasendramarngala’s chapters nor
in other alchemical works that describe alchemical equipment. The images found in four of
the Rasendramangala manuscripts represent these devices.

The images

The use of images in several of the manuscripts of the Rasendramargala is very striking, since
technical drawings seem to be rare in Indian manuscripts altogether. Medical manuscripts
of the ayurvedic tradition, for example, never contain illustrative drawings.!” There has been
very little work to date on the history of technical drawings and diagrams in manuscripts of
South Asian scientific works. J. Losty’s The Art of the Book in India (1982) does not refer to
diagrams or technical drawings at all. A. Keller’s article “Making diagrams speak in Bhaskara
I's commentary on the Aryabhatiya” (2005) offers a first exploration of geometrical figures
in manuscripts ofa seventh-century Sanskrit mathematical commentary. The manuscripts of
this commentary probably date to the eighteenth century or later. It thus remains uncertain
when such diagrams were first integrated into the text, though the way the text is formulated
implies that drawings were an integral part of the text.?’ Early line drawings of tantric dia-

17 The Rasendramargala mentions a dolayantra in chapter 1 (1.32), an adhordbvapatanayantra in 1.36,
a yatandyantra (or patandyantra?) in chapter 2.38, a cakrayantra in chapter 3 (3.64), a patanayantra
in 3.80, a farkkarayantra in 3.106, and a garbbayantra in 3.163 and 3.164. The text of the Kaksaputa,
which is part of the fourth chapter, mentions an #smayantra in verses 37 and 46, and a dhamaku-
layantra in verse 63. The numbering here is based on Dominik Wujastyk’s provisional edition at
https://saktumiva.org/wiki/wujastyk/rasendramangala/start, consulted on May 2, 2022.

18  There is some variation in the lists of apparatuses in the commentaries, both in the numbers and
names of apparatuses and the sequence in which they appear. See the Appendix. The manuscripts
use the anusvara for the nasal in yantra (yamtra). I use the more standard class nasal here instead.

19  This statement is somewhat anecdotal and relies on querying the members of the CATS working
group and those of the Susruta project at a meeting at the department of South Asian, Tibetan and
Buddhist Studies at the University of Vienna (July 7-9, 2022). None of the people we asked, all
of whom have worked extensively with Sanskrit medical manuscripts, ever saw technical drawings
of any kind in the particular ayurvedic manuscripts they worked with. Some had seen images on
medical works for horses and elephants. The famous “Ayurvedic Man” painting, with labeling using
text passages from the sixteenth-century Bhavaprakasa (Dominik Wujastyk 2008) is an exception,
though also technically not a manuscript of a full text.

20  Keller (2005: 284) describes how the orientation of geometric figures (“front,” “left,” “right”) is
given within the written text of Bhaskara’s commentary, rather than as part of the diagram, which
indicates that the author assumed a diagram was part of the text on the manuscript.
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grams (yantra) accompanying tantric texts may date to the twelfth century.?! However, to
date, there is no study of their first appearance in manuscripts.

Two articles by Fabrizio Speziale (2006, 2019) make note of two undated Perso-Indian
manuscripts of medico-alchemical texts with images of apparatuses on them. The manuscripts
refer to Sanskrit alchemical works, though not to the Rasendramargala. The images of the
Perso-Indian manuscripts are similar to the ones in the Rasendramarngala in that they are
also diagrams consisting of line drawings and text. However, they are integrated into the text
rather than added on as a separate section as in the manuscripts of the Rasendramarngala. In
this, they are more similar to images I found in manuscripts of another Sanskrit alchemical
text, the Rasaratnakara.*? This work also happens to be one of the Sanskrit alchemical works
referred to in the Perso-Indian manuscripts, pointing to a possibly shared history of techni-
cal diagrams. The topic of diagrams on Indian manuscripts and on alchemical manuscripts
specifically, deserves to be the subject of a larger study.

The images I will discuss here, which are line drawings of apparatuses (yantra), are found
in the commentary section of four of the manuscripts of the Rasendramangala collected by
Dominik Wujastyk. These are:

1. Bombay BBRAS S.C.19/2
2. Ahmedabad LDI 9442

3. Bikaner RORI 1455/4099
4. Jaipur UIOMI 184: 1.14.ii.2

Two of the manuscripts are dated: Ahmedabad LDI 9442 to 1681 CE, and Bikaner RORI
1455/4099 to 1777 CE. My conjecture is that the Bombay manuscript is the oldest of the four,
due to the fact that the images of the Ahmedabad and Jaipur manuscripts seem to follow its
sequence of images rather than the sequence of their own lists of devices, as will be discussed
below.

The images of the apparatuses are not only placed within or adjacent to the commentary,
but they also illustrate information given in the commentary rather than in the text of the
Rasendramargala. In the Bombay manuscript, the images are placed after a sentence from the
commentary that lists the alchemical apparatuses shown in the drawings. In the Ahmedabad

21 In a personal communication (emails on July 7, 2022 and July 8, 2022), Prof. Diwakar Acharya
pointed me to two manuscripts with tantric diagrams from the twelfth century held in the National
Archives of Nepal in Kathmandu. One of them was a manuscript of the Jaina Prainavyakarana, the
other from the Saiva saptasatika Kalottara.

22 Most of the Rasaratndkara manuscripts in question are held in the National Archives of Nepal in
Kathmandu. Out of thirty-five manuscripts of the Rasaratnakara there, twenty-nine have images
(albeit a few of tantric yantras rather than of apparatuses), and only six feature no images. There
are two further Rasaratnakara manuscripts, held at Jamnagar and London respectively, that also
feature diagrams.
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manuscript, the images are found right at the end of the manuscript as a whole. In the Jaipur
manuscript, the images are placed below a sentence following on from the list of apparatuses in
the commentary. In the Bikaner manuscript, the images also follow the list of apparatuses in
the commentary. However, the text that follows seems to first pick up an earlier section of the
commentary, and then has some additional commentary not found in the other manuscripts.
The commentary provides quite extensive lists of laboratory equipment (upaskara®), in-
cluding different types of vessels, tubes, stoves, fire pits, and apparatuses. This section in the
commentary seems to refer to verse twenty-four in chapter one of the Rasendramarngala:

tasmat sitavida sarddbam sabayair nipunair yutah |

sarvopaskaram daddya rasakarma samarabbet || 24 ||

For that reason, one should commence the mercurial operations together with
an expert on mercury, accompanied by skilled assistants, having assembled all
equipment.

The commentary picks up on the topic of equipment, admonishing that success in alchemical
operations necessitates knowledge about equipment. It then gives an inventory of equipment,
listing names and the materials that instruments are made of (such as clay, iron, stone, ter-
mite mound clay, etc.), but not their measurements or uses.* In turn, the line drawings on
the manuscripts do not seem to refer to the entirety of the commentary’s list of equipment,
but just to the sentences on apparatuses (yantra). There are no separate images of individual
instruments like pots, plates, ovens, mortars, pits, etc.

The images of the Bombay manuscript broadly follow the sequence of apparatuses given
in its commentary. The Bikaner manuscript features a very similar list of apparatuses in its
version of the commentary. However, its twenty-eight images of apparatuses do not entirely
follow the sequence of its own list or that of the Bombay manuscript. The Ahmedabad and
Jaipur manuscripts both have a shorter list of apparatuses in their version of the commentary
that also differ in their sequence from the Bombay one. However, for the images, they seem
to initially draw on the list found in the Bombay manuscript, or otherwise, on the images of

23 The term upaskara is less common in alchemical literature than its synonym upakarana. A key-
word search in the Digital Corpus of Sanskrit only brings up three occurrences of upaskara in
alchemical literature: once in the Rasendraciidamani (chapter 3, verse 31), stating that good assis-
tants should be wealthy, affable, and equipped with all instruments (dhanavanto vadanyas ca sarvo-
paskarasamyutab). This statement is repeated in Rasaratnasamuccaya 7.33. And Rasaratnasamucca-
ya 11.26 repeats Rasendramangala 1.24 (sarvopaskaram adaya rasakarma samarabbet).

24  The commentary’s full section on equipment is repeated almost verbatim in Adhamalla’s commen-
tary on Sarngadbarasambita 2.12.4-13. The Sarngadbarasamhbit@’s passage describes a method for
cleansing mercury (rasasodhanakarman), using a cradle device (doldyantra) and an unnamed dis-
tillation device, consisting of two pots. It also describes a method for purifying sulphur using an
iron vessel. Adhamalla’s commentary elaborates on the idea of processing mercury, quoting from
various alchemical works.
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the Bombay manuscript more directly rather than on the lists given in their commentary. The
images are not a total match, but Ahmedabad and Jaipur both show a pithayantra and a bhidba-
rayantra, for example, neither of which are featured in their commentary, but are part of the
Bombay manuscript’s. The Jaipur manuscript also features images of additional apparatuses
(an istikayantra and a dahikayantra on the final folio with images) that are not found on the
Bombay or Ahmedabad manuscripts and are not mentioned in either the Rasendramangala’s
main text or in the commentary.

The images are schematics, i.e., representations of the elements of a system. They consist
of two main elements: (1) a line drawing of the apparatus, and (2) text.

The line drawings (1) are diagrammatic representations of apparatuses that show the com-
bination of various vessels and instruments, assembled into an integrated group to perform
a particular function. They also show where various ingredients are placed within the equip-
ment. Most of the line drawings seem to depict a cross-section, showing the inner workings
of an apparatus. In some cases, the apparatus seems to be depicted from above, though the
change of perspective is not always clear. There are different levels of abstraction in the dia-
grams: Some images show easily recognizable shapes of vessels, while others provide a repre-
sentation of the principle of the apparatus rather than a mimetic depiction of what it looks
like. The drawings are therefore less descriptive of what an apparatus looks like, and more
about how all its elements relate to each other. They show a moment in time of dynamic
processes.

Vertical lines between apparatuses visually mark a division between the images of appara-
tuses and in some cases indicate that the apparatus is inside a pit or larger vessel.”> Double
lines in the outlines of vessels may indicate a coating on the surface of the vessel, though this
is not entirely clear.

The textual elements (2) fulfill three different functions: The first is a kind of heading
or caption that gives the name of the depicted apparatus. It is in most cases placed above
the drawing, though not all images are provided with such a caption. In the second function,
the text gives information about where substances (e.g., mercury, water, sulphur) are placed
within the apparatus. The word for the substance, sometimes abbreviated to just the first
syllable, replaces an image of it within the apparatus. Hollow spaces (garta) are marked in this
way, too. In the Bombay manuscript, fire is sometimes represented by the word “fire” (agni),
and sometimes represented graphically, through vertical wavy lines. Similarly, water is in one
case represented by wavy horizontal lines, but more typically represented by the word “water”
(udaka). In the third function of the text, the text gives additional information about the parts
of the apparatus.

Although the images on the manuscripts are all found in or adjacent to the commentary
section and three sets of images are placed in almost identical locations within the commen-

25 The image of the kacchapayantra on the bottom right of folio 20 of the Bombay manuscript is an
example of the lines indicating a pit or container, since the bottom shows lines referencing water.
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tary, with similar numbers of apparatuses depicted, there are significant differences between
the manuscripts in the sets of images. These differences include which apparatuses are fea-
tured, the sequence of apparatuses, as well as the ways in which they are graphically repre-
sented.

In the following, I will give a brief description of each of the four manuscripts, and the
sequences of images presented in them.

Bombay BBRAS S.C.19/2

This manuscript is held by the Bombay Branch of the Royal Asiatic Society, Mumbai, Ma-
harashtra. It has been described by Velankar (1925-30: appendix B, p. 494) and by Dominik
Wujastyk (2022). The undated manuscript names Govindacandra as the author of the com-
mentary. The writing is Devanagari from western India, with prsthamatra vowels. The illus-
trations are found on folios 20v-21r, positioned within the commentary, underneath two
lines of text from the commentary. The text at the top of folio 20v completes a section of the
commentary in which various devices are listed.

The commentary lists the following twenty-six devices, which it numbers:

. Silayantra — rock device

. pithayantra — plinth device

. pasanayantra — stone device

. illegible (probably bhidharayantra) — in-ground device
. nalikayantra — tube device

. gajadamtdyadanayanayantra (?) — elephant tooth device
. dolayantra — cradle device

. adbabpatanayantra — downward distillation device

. urdbvapatanayantra — upward distillation device

NO 00 N3 O\ U1 W W N

—
=)

. patalayantra — hole device

—_
—_

. niyamakayantra — restraint device

—_
[\

. damarukayantra — hourglass drum device
. tulayantra (?) — balance device
. kacchapayantra®® — tortoise device (still)

—= = =
T W

. cakratrayam cakiyantra — three-plate disc device

—_
(o)

. valukdyantra — sand device

—_
~

. agnisomayantra — fire and water device
. gandbakakoyantra — sulphur device
. miis@yantra — crucible device

= =
\O ©o

26 The manuscript reads kacchapa- here, which is the spelling one typically finds in print editions of
alchemical texts. However, in other places, the alternative spelling of kachapa is found.
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20. handikayantra — earthen pot device

21. kamsabhdjanayantra — brass vessel device

22. ghanayantra — nose (?) device

23. gadus cakrayantra — water pot disc device

24. sarapayantra — potentiation®” device

25. jalikayantra — leech device

26. varanayantra — elephant/strong (?) device

The existence of further apparatuses is acknowledged by ending the list with “etc.” (adayah).

These devices are represented by the line drawings on folios 20v to 21v. The images are
presented in two rows on each folio. Most, but not all, images are labeled and numbered.
Most of the diagrams have minimal text, with a few featuring more extensive written
explanations. The writing that accompanies the images seems to be in the same hand as the
rest of the text, albeit with slightly larger spacing between syllables. Read left to right, and
top to bottom, the sequence of images broadly follows the sequence of the list of apparatuses
given in the commentary. There are exceptions: For example, the {ildyantra is shown twice,
once in profile at the beginning of the top row on folio 20v, then again, from above in the
fourth image from the left.?® The nalikayantra, which should be the fifth image, is only
featured after the damarukayantram on folio 20r. The text beneath the third image from
the left in the second row on folio 20v, which is identified as a patalayantra above, reads
nalikayantra at the bottom, together with the number 13.2 However, in the commentary’s
list of devices, number 13 corresponds to the tulayantra.’®

27 The term sarana is used for one of the alchemical procedures applied to mercury. In this step,
mercury is empowered or potentiated further to enable it to transmute metals.

28 Twould like to thank Dr. Borayin Larios, who pointed out the perspectives of the two images. This
is somewhat clearer when comparing it with the image of the {ildyantra of Ahmedabad, which
shows a larger stone at the bottom and a smaller one above in profile.

29  The appearance of alchemical apparatuses is not standardized across alchemical works. Different
treatises can have quite different takes on what an apparatus should look like. See Hellwig 2009:
259-261 on the nadikayantra, which I take to correspond to the nalikayantra of the Rasendraman-
gala’s commentary. However, also see Hellwig 2009: 283-284 on the Rasakamadbeny’s (1.1.37-
42 and 64-65) description of two types of patalayantra, which are similar to the image on folio
20v. The Rasaratnakara’s Rasakbanda (7.54-56) seems to describe the use of a tube (nalika) in a
patalayantra (Hellwig 2009: 230). Notably, however, this device is used to extract the essence of
chalcopyrites (maksika), whereas the image on folio 20v gives mercury (rasardja) as the content of
the vessel.

30 This identification is somewhat uncertain, as the text is barely legible at that spot.
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Bombay BBRAS S.C.19/2, folio 20v

Figure 5.2: Folio 20v (Bombay BBRAS S.C.19/2)

The text at the top of folio 20v is part of the commentary. It begins with the end of the list
of apparatuses and then gives some basic information on their use:

24 jalikayantram 25 varanayamiradayab 26 tadyatha | §ilopari siladeya §ilayantram
pithopari patham madhye rasadaya pithayantram | tamrabbajanam bbiamyam
niksipya tasyopari raso deyab | pisthikarthe kara[mgulli marddayet |

The final three words of the line are not found in the commentary of the other manuscripts:

bbuadharayantrah | vamsa® nalikayantrah | gajadamtayantrah || °3||

The top row on folio 20v shows the following from left to right: 1. Silgyantra, 2. pithayantra,
3. pasanayantra, 4. §ilayantra 5. bhidharayantra, 6. gajadantayantra, and 7. dolayantra. The
bottom row shows 8. [adbahpatanayantra]®®, 9. [unnumbered and not clearly labelled] #r-
dbvapatanayantra, 10. patalayantra (underneath, a label additionally reads nalikayantra, which
may refer to the bottom vessel of the apparatus). The image to the right seems to feature
another variant or way to use a patalayantra. The list in the commentary would call for a
niyamakayantra as the eleventh apparatus here. This is followed by 12. damaruyantra and 13.
[albeit unnumbered] kacchapayantra.

31 I would like to thank Dr. Andrey Klebanov for suggesting this reading.

32 The text seems to give a number here, which, however, is illegible. I have marked illegible parts of
the texts with the symbol “°”.

33 The number 8 is given, but it does not follow the label adbhabpatanayantra. However, the bot-
tom part of the depicted apparatus reads “ adbabpatanarasa”, so that the designation of adbabpa-
tanayantra seems reasonable.
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The rendering of what seems to be an adbabpatanayantra is somewhat odd, in that it
appears to be set on top of a fire at first glance (the graphic representation of this corresponds
to that of the dolayantra), but the text on top indicates that the fire was placed on top,
making it more likely that the lines at the bottom indicate water to aid in the condensation
of the mercury.

Bombay BBRAS S.C.19/2, folio 20r

Figure 5.3: Folio 20r (Bombay BBRAS S.C.19/2)

Folio 20r presents five apparatuses. The folio is divided in half by a vertical line. The left half
shows two apparatuses on top and one on the bottom; the right shows two further appara-
tuses, each with longer sections of added text. The apparatus on the top left is identified as
a nalikayantra and numbered 13. Apparatus 13 in the commentary’s list of this manuscript is
hard to decipher: I have surmised tulayantra. The nalikayantra is featured as the fifth appara-
tus in the commentary’s list, so there is a discrepancy here in the sequence of the commen-
tary’s list and that of the images. However, it is notable that the image of the Ahmedabad
manuscript that most closely resembles the nalikayantra image here is labelled tulayantra.®*
The apparatus to its right is labeled kacchapayantra and numbered 14, conforming to the
commentary’s list. The apparatus below is not labelled. The text above it reads:

tulayamtram nalika lobamikba dvadasamgulapramana tulayamtram gamdba-
kajaranartbe ||

A balance device [consists of a] tube [and] an iron crucible measuring twelve
fingerbreadths. The balance device is for digesting sulphur.

34  Ahmedabad manuscript, folio 24r, top row, second image from the right.
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The image on the top right depicts a cakiputayantra. Its numbering is only barely legible: it

probably is a 15, which would conform with its numbering in the commentary list. The image

on the bottom right is a valukayantra and numbered 16. Both devices have a longer textual

description in lieu of a single label.

The text above the cakiputayantra reads as follows:

garttayam cakram kramena putamadhye miisa madhye gartta madhbye pakvamiisa
madhye rasah mitkhamukhbe tamrapatram vrttam tasyopari ca udakasa punah diyate
garttayam ca | kramena putam diyate cakiputayamzrab ||

Emendations: line 1: garttayam) garttaya ms. cakram kramena) cakra kremena

ms. miisa madhye] misam madhye ms. line 2: garttayam] garttaya ms.

Successively, a disc inside a hollow, a crucible inside a pit®, inside it a hollow, in
that a fired crucible, inside that the mercury, a copper lid placed at the opening
of the crucible. And on top of it, a space for water is further placed in the hollow.
In this manner, an enclosed firing is applied; this is a disc-pit apparatus.

Notably, the illustration does not indicate the use of water, and there is also no symbol for a

copper lid, though the mercury is shown within a box, which may signal a closed vessel.

35

36
37

38

The text below the valukayantra reads:

mynmayabbajanavistirnavalukam | yam arddbam puryetopari kacakipikam [°3]
madhye rasardja tato nirumdhayet kiipika sarvatra mritika lepadatva upari valuka

piryate mydbbajane cakre upane’’ datva nirudhya adbo gnijvalyate valukayamtrah
116 ]

Emendation: line 3: valukayamirab] valukayamtra ms.

An earthen vessel strewn with sand, one should fill it by half, on top a glass bottle.
[°] In that, [pour] mercury. Then, one should seal the bottle all over, having
smeared it with clay. Pour sand on top of it. Place it into a disc in an earthen
pot,®® seal it and fire it from below; this is a sand device.

Or: “A crucible is enclosed.” A puta can be a firing pit; it may also designate the covering of a bowl
with another bowl or lid, enveloping whatever is inside; and finally, puta may also refer to a roasting
process in which the substance to be roasted is enclosed in a vessel (as opposed, for example, to
being roasted in an open pan).

The illegible section comprises circa five syllables.

The text seems to read upane or upanam here, but the meaning is not clear. Perhaps this is a
misspelling for upane “on a plinth”? However, no plinth is featured in the image.

This translation omits the word upane.
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Bombay BBRAS S.C.19/2, folio 21v
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Figure 5.4: Folio 21v (Bombay BBRAS S.C.19/2)

Folio 21v returns to the two-row format of folio 20v, showing eleven devices. Here, however,
the numbering and labelling of the devices no longer seems to follow the order of the com-
mentary’s list. The top row, from left to right depicts a device that is possibly a valukayantra
again, although the writing is too smudged to be certain. This identification relies on the
similarity of this image with one from the Ahmedabad manuscript, which is clearly labelled
adhognivalukayantra 16.*° This would mean that apparatus 17. agnisomayantra and apparatus
18. gandbakakoyantra of the commentary’s list were skipped. The next apparatus seems to be
a miisayantra (19), which curiously is also is labeled asomyayantra (?) and handikayantra; or
perhaps the image shows their combination in one device. The text above it reads:

agnisomayamtrap sa eva misayamtram svedacakrasardavabandikayamtra 19
Emendation: agnisomayamtrah] asomyayamtrab ms.
A fire and water device. This is in fact a crucible device, an earthen device for

steaming [consisting of ] a disc and a shallow plate. 19

To its right is a device that is numbered 21 (or 22?), which would make it a kamsabbajana-
yantra, or handikayantra, respectively, according to the commentary’s list. However, in the
explanatory text, neither a kamsabbajanayantra nor handikayantra are mentioned. The text
above mentions a dabikayantra and a garbbayantra, lidded with a copper disc:

garttayam madhye aparagartd tatra misa tatra rasadahdgarttayab putim esaka
dabikayamtradarianam garbbayamtram kramena mitkhamukbe tamracakrika 21

39 Ahmedabad manuscript, folio 24r, bottom row, second image from the left.
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Emendation: garttayam] garttaya ms.

In the hollow, another hollow, in that a crucible, in that the mercury-roasting
space enveloped (covered). This shows the firing device, a womb device, succes-
sively, a copper disc [placed] at the opening of the crucible. 21

” «

The next device is labeled ambudbarayantra (“water holder device,” “cloud device”) — a name
that is not featured in the commentary’s list of devices and that is also not found in the text
of the Rasendramangala. It is numbered 23, which corresponds to the gaduscakrayantra in the
commentary’s list. Next to it is an unlabeled image with the number twenty-one, correspond-
ing to the kamsabbdjanayantra in the commentary’s list. The final image on the top row is
labelled a handikayantra.

In the bottom row, problems with identification continue. The first device is labelled
amsabhajanayantra (for kamsabbajanayantra?), but also varanayantra. The image to its right
is labeled gadukayantra 23. To its right is an unlabeled and unnumbered device, consisting
of a bowl with mercury in it, labelled lepamiisa (crucible with a coating). This is followed
by a ghanayantra, numbered twenty-four, which in the commentary’s list is the saranayantra.
The commentary’s list gives the number 22 for the ghanayantra. The final image is labeled
jalikayantra and given the number 25, corresponding to the commentary’s list. The bottom
right field is filled with text instead of an image. A further line of text is found underneath
the two rows of images. Together, these read:

evam sarvopakaradayah karmmam na yo vetti tasyam sidhi na syat | ---* tatha
coktam || &4 || vittam sabayah sakalam ca sastram bastakriyakarmmani kausalam
| ca | nityodyama tatparata ca vahne ebbir gunaib sidhyati varttikendrah ||2 & ||
prathamam prakaranam ||

Emendations: line 2 sabayah] sabaya ms. line 3 ebhir gunaip] abhirgunab ms.
varttikendrab) vadikemdrah ms.

Thus, all the instruments, etc. The one who does not know the work will not suc-
ceed. [gap indicated in the ms.] And so it is said. Wealth, assistance, the entire
discipline, skilfulness in the execution of alchemical operations, as well as con-
tinuous effort and devotion to fire: with these qualities the alchemist succeeds.

The first chapter.

40 The manuscript gives three horizontal lines here, indicating that the section was illegible to the
scribe. See Einicke 2009: 115-116.

41 This symbol is a section marker. See Einicke 2009: 106.

42 A parallel passage is found in the Yogaratnakara, in the section on mercury. See Shetty, Suresh
Babu 2011: 187, verse 3 and Kumari & Tewari 2010: 169, verse 1335; in the Digital Corpus of
Sanskrit, it is given under YRA, Dh. verse 224. Unfortunately, Hellwig does not give the edition
of the Yogaratnakara he used for his transcription.
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Ahmedabad LDI 9442

This manuscript is held in the Lalbhai Dalpatbhai Institute of Indology, Ahmedabad and
has been described by Punyavijayaji and Shah (1963-1938: v. 4, serial no. 1285, accession no.
9442) and by Dominik Wujastyk (2022). It is one of two manuscripts of our four exemplars
that is dated: Folio 95v. notes that the manuscript was copied by the scribe Ratnavimala,
pupil of Varddhamana Vimalagani, in Ahmedabad, at Kalapura, on Saturday 6 Suklapaksa of
Magha, samvat 1737, i.e., 1681 CE.#

Abmedabad LDI 9442, folio 2r
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Figure 5.5: Folio 2r (Ahmedabad LDI 9442)

The illustrations are found on folios 2r (a single image on the left margin of the folio), and 24v-
25v, positioned at the very end of the manuscript. The commentary seems to end on folios
23v-24r (iti rasemdramamgale ttipanakam samaptam). A further section follows, dedicated
to an iron tonic ascribed to Nagarjuna (vaksye nagarjunaproktam lobasyaiva rasiyanam).**
The commentary’s list of apparatuses is significantly shorter than the list in the Bombay

43

44

See Dominik Wujastyk 2022: 5 for a transliteration and translation of the relevant passage on folio
24v (consulted on March 10, 2023).

Several medical works refer to an iron tonic recipe by Nagarjuna. See Cakradatta 69,34; Varngase-
nasambita Rasayanadhikara 474. There are some similarities between the Rasendramargala’s for-
mula and those of the Cakradatta and Vangasenasambita, but no intertextual overlap.
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manuscript: it features only eighteen devices, omitting the pitha-, pasana-, bhidbara-, pata-
la~, gandbaka-, misa-, handika- and saranayantras, and adding a panayantra.®® Nevertheless,
the images in this manuscript seem to follow the list of apparatuses given in the Bombay
manuscript (or a list similar to it), rather than present a unique list of its own.

The image on folio 2r is part of a marginal note. It shows a distillation device with a mild
fire below and a water container above. This corresponds to the text to its right on the folio
(verse 26), which mentions #rddbvapatanam, upward distillation. The style of drawing
seems different from the one employed for the set of images of apparatuses on folios 24r-25v.
And unlike the images at the end of the manuscript, this image is directly relevant to the
content of the main text of the Rasendramangala.

Abmedabad LDI 9442, folio 24v
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Figure 5.6: Folio 24v (Ahmedabad LDI 9442)

Folio 24v contains the final lines of the section dedicated to the above-mentioned iron tonic,
starting with ¢ tam nirutchanam sadhaka tad viparyayah 2 and ending with iti Srimannagarjuno
viracitayam rasemdramamgalam sampirnam: The added section seems to count as part of the
main text of the Rasendramarngala, though it is not clear which chapter it belongs to. The
Bombay manuscript has a parallel reading, but the Jaipur manuscript does not and ends with
the commentary, as does the Bikaner manuscript. The final lines on folio 24v contain the
colophon and end with $rir astub kalyanam astub subbam bbavatub Sreyo stub sakalajanasya Srir

45 This manuscript also has some variant spellings for some of the shared apparatuses, such as
jalakayantra for jalikayantra, or gadakayantra, instead of gaduscakrayantra.

46  Verse 26 on this manuscript corresponds to verse 28 of chapter one in Wujastyk’s provisional edi-
tion.
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astub. A row of images of seven numbered apparatuses and one unnumbered one (Silayantra
1, pithayantra 2, pasanayantra 3, bhiadbarayantra 4, vamsanalikayantra 5, gajadantayantra 6,
dolakayantra 7 and patalayantra) is positioned underneath. Devices 1 to 7 follow the list of
apparatuses given in the Bombay manuscript. The inclusion of the patalayantra is surprising
here, since it is featured in its proper place as the tenth apparatus on the next folio. Perhaps
the idea is that the Silayantra is placed inside the patalayantra.

Abmedabad LDI 9442, folio 24r
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Figure 5.7: Folio 24r (Ahmedabad LDI 9442)

Folio 24r features two rows of images, with seven apparatuses in the top row, and six images in
the bottom row. Reading them left to right, the top row’s devices are labeled and numbered as
damaruyantra 8, irdbvapatanayantra 9, patalayantra 10, niryamakayantra 11, damaruyantra
12, tulayantra 13, and kacchapayantra 14.

The labels on the second row give kaciyantra 15, adhognivalukayantra 16, agnisomayantra
17, gandbakadahikyayantra 18, with an image of a misdyantra (also identified as a cakrasarava-
handikayantra) underneath, and misayantra 19 as the final image. There is quite a bit of text
added to the images of the niryamakayantra, the adhognivalukayantra, the agnisomayantra, and
the misayantra. The text underneath the adhognivalukayantra seems to broadly correspond
to the text accompanying the valukdayantra found on folio 20r of the Bikaner manuscript. The
text to the right of the niryamakayantra in turn corresponds to the text accompanying the
cakiputayantra on the Bikaner manuscript’s folio 20r, though it is not a complete match. Simi-
larly, the text below the Ahmedabad manuscripts’s miisayantra corresponds to folio 21v of the
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Bikaner manuscript, middle of the top row, with some variation. The text for the Ahmedabad
manuscript’s agnisomayantra, however, has no parallel in the Bikaner or other manuscripts.

The kaciyantra is not featured in the Ahmedabad manuscript’s list of apparatuses, nor
indeed in any of the lists. However, a cakiyantra is found in the Bombay manuscript’s list as
the fifteenth apparatus, and the image of this apparatus on the Bombay manuscript (folio 20r,
second image from the right) corresponds somewhat to that of the Ahmedabad manuscript’s
kaciyantra, albeit more in conceptual than graphic terms.

The numbering of the illustrations in the Ahmedabad manuscript corresponds to the
numbering of apparatuses in the list of devices of the Bombay manuscript’s commentary.

Abmedabad LDI 9442, folio 25v
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Figure 5.8: Folio 25v (Ahmedabad LDI 9442)

On folio 25v, a further seven apparatuses are shown in two rows. One image, which merely
shows a rectangle, but gives no name, seems unfinished. And two spaces in the bottom row
of the grid are left empty.

The top row (read left to right) gives the following labels and numbering: handikayantra
20, kamsabbajanayantra 21, ghondyantra 22, gadukayantra 23, saranayantra 24. The row below
shows a jalikayantra 25, and a varanayantra (or ghonayamtra?) 26. This is followed by an
unlabeled image of a rectangle, and two more fields without images.

Notably, the images on the Ahmedabad manuscript follow the list given in the Bombay
manuscript more closely than the images of the Bombay manuscript itself. There is one excep-
tion: on folio 24r, in the top row of images, apparatus 8 is designated damaruyantra, rather
than adhabpatanayantra, as in Bombay’s list. Here, the Ahmedabad manuscript follows its
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own list of apparatuses, as the damaruyantra is found in the eighth place in its list. How-
ever, the diagram actually is very similar to the Bombay manuscript’s image of the adhahpa-
tanayantra on folio 20v, bottom left. And the Ahmedabad manuscript shows a damaruyantra
that is properly numbered as the twelfth apparatus and placed accordingly in the top row on
folio 24r.

Bikaner BORI 4099

This manuscript is held at the Motichand Khajanchi Collection of the Rajasthan Oriental Re-
search Institute, at Bikaner. It has been described by Yati and Bishnoi (1990: 166, #1455/4099)
and Dominik Wujastyk (2022). The manuscript is dated to 1777 CE and is thus about a cen-
tury younger than the Ahmedabad manuscript.

The list of apparatuses given in its commentary section is the longest of all the
manuscripts with thirty devices. However, the pasanayantra and tuldyantra are both featured
twice. If we remove the second pasanayantra and the first tuldyantra from its list, the
sequence of the Bikaner manuscript follows that of the Bombay manuscript quite closely
with some spelling variants. It adds a pahakayantra (meaning uncertain, perhaps the correlate
to the panayantra of Ahmedabad and Jaipur?), and omits the ghanayantra, while the Bombay
manuscript’s varanayantra becomes a caranayantra. The sequence of its illustrations is not
entirely consistent with the sequence of apparatuses given in the list, but features almost
all the named apparatuses, with the exception of the pabakayantra. It also adds another
apparatus: the isggikayantra (brick device), which is not found on any of the apparatus lists.
The Jaipur manuscript features a diagram of an istikayantra as well, though its rendering of
the apparatus differs from the Bikaner manuscript.

Bikaner BORI 4099, folio 44v
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Figure 5.9: Folio 44v (Bikaner BORI 4099)
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Folio 44v contains the final part of the commentary’s list of apparatuses at the top, from
handika- to caranayantra. Below, illustrations of apparatuses are presented in two rows. The
top left image is the only illustration not to receive a caption. It somewhat resembles Ahmed-
abad’s pasanayantra (folio 24v). On its right is a depiction of a dantayantra, presumably the
gajadantayantra. Directly below it, an illustration of a gajadantayantra in combination with
a pdsanayantra is shown. Back in the top row, to the right of the dantayantra, there is an
illustration of a dolayantra. The final image on the right is a $ilayantra, similar in execution
to Bombay’s second Silayantra image, and most similar to the illustration of the §ilayantra in
the Jaipur manuscript.

The bottom row shows an srdbvapatanayantra on the left, with text that notes the device
should be sealed with clay measuring a fingerbreadth (arigulapramana), that there should
be water above, and fire below. This image is followed by the above-mentioned combined
gajadanta- and pasanayantra. The illustration to its right is not given a name, but is labelled
with pitha and pasana, while the text above instructs that a plinth is above a plinth, and
that mercury is placed on this. The image resembles the illustrations of the pithayantra in
the Bombay, Ahmedabad, and Jaipur manuscripts. The final image is a patalayantra, which
does not resemble that of the Bombay manuscript on folio 20v, or that of the Ahmedabad
manuscript on folio 24r. If anything, it looks like the illustration of the §ildyantra on the
Bombay manuscript, folio 20v.

Bikaner BORI 4099, folio 45r
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Figure 5.10: Folio 45r (Bikaner BORI 4099)

The illustrations on folio 45r are again presented in two rows. The image on the top left is
incompletely labeled. If we follow the sequence of the list of apparatuses, this should be a kacc-
chapayantra (spelled kascapayamtra in this manuscript), as the next image shows a cakrayantra.
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The illustration somewhat resembles the kacchapayantra of the Ahmedabad manuscript (folio
24, top right).

The illustration of the cakrayantra is similar to the cakiputayantra of the Bombay
manuscript, with an abbreviated version of its accompanying text. Next to it, a damaruka-
yantra® is featured. This is a fairly abstract rendering: the rims of the two vessels meeting
in the middle are exaggerated. The illustration of the damaruyantra in the Jaipur manuscript
(folio 42v, top left) is similar in that respect.

To its right are two very similar illustrations. Only the one on the right is labelled as a
tul@yantra. The accompanying text is the same as the text for the tulgyantra in the Bombay
manuscript (folio 20r, bottom left), which is also found on Jaipur (folio 41v, top row middle).
The Bikaner manuscript’s image is very similar to the image labelled nalikdyantra in the Jaipur
manuscript, folio 41r. The Ahmedabad manuscript presents a much less abstract form, though
one can see how the illustrations on the Bikaner and Jaipur manuscripts relate to it. The image

on the Bombay manuscript is the outlier here: its image seems to show something completely
different.
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Figure 5.11: Images of a tula- (or nalika-)yantra on the Bombay, Ahmedabad, and Jaipur manuscripts

The bottom right shows a simple image of a gandhakayantra, accompanied by some explana-
tory text. The image corresponds to an image on the Bombay manuscript (folio 41v, second
from the left, bottom row), which does not identify the device, but provides the caption
“mercury and sulphur” (rasagandhaka) and labels the vessel as a copper pot (tamrabbajana).

Bikaner BORI 4099, folio 45v

Folio 45v gives two rows of images, with an additional image on the bottom left. The text
at the bottom of the folio is a variation of the text found on the final folio of images on the
Bombay manuscript.*®

47  Tassume that the label damakakayamtra is a misspelling for damarukayamtra.

48  evam sarvopaskaradayah | karma ca yo na vetti tasya siddbir na syat tatha - - vittam sabdya nikbilam
ca $astram bastakriyakarmani kauialatvam nityodyamas tanarata [for tatparata?] ca vabner ebhir
gunaib sidbyati sitakemdrab || iti prathamam ---
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cakiyamtram agnisomayamtram

[vallukayamtram:

musayamtram

saranayamtram
handikayamtram

...yamtram saravamisayamtram

kamsyabhajanayamtram

nalikayamtram

Figure 5.12: Folio 45v (Bikaner BORI 4099)

The illustration on the top left shows a valukayantra (misspelled as lizkayamtra). The text next
to it is a variation of the text found accompanying the image of the valukayantra on Bombay,
folio 201, and the adhognivalukayantra on Ahmedabad, folio 24r. To its right is an illustration
of a cakiyantra. This inverts the sequence of apparatuses in the commentary’s list, which gives
the cakiyantra first, and then the valukayantra. The rendering of the image of the cakiyantra
is a little different from that of the Bombay manuscript’s cakiputayantra (folio 24r), but the
accompanying description is similar.

There are two images to the right, which are stacked above each other. The top one is
labelled agnisomayantra. No image in Bombay manuscript (which does not label any apparatus
an agnisomayantra) corresponds to it, and the image of the agnisomayantra in the Ahmedabad
manuscript, folio 24r looks rather different. The image below, though unlabelled, corresponds
to the Bombay manuscript’s ghanayantra on folio 21v. The illustration on the far right seems
to represent a musayantra.

The second row (from the left) features an apparatus that has a partial label (only yamtra
seems to have been legible to the copyist), followed by a label that reads saravamisayam-
tram and lepamisa. To its right, a device that looks like a coated bottle in a pit is labeled
handikayantra. The image differs from the devices labeled handikayantra on the Bombay
and Ahmedabad manuscripts, but is similar to the one in the Jaipur manuscript (folio
42v, middle of bottom row). To the right of the Bikaner manuscript’s handikayantra is a
kamsyabhdjanayantra. Here again, the image most resembles that of the Bombay manuscript’s
kamsabbajanayantra on folio 42v, bottom left. The image to its right shows a saranayantra,
which essentially seems to be a bottle containing mercury in a pit. This is akin to the
Bombay manuscript’s saranayantra, though the latter specifies that the bottle should be
made of glass, which is not mentioned in the Bikaner manuscript’s image. The final image
on the bottom right shows a nalikayantra. The image is somewhat similar to the device
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in the Bombay manuscript, folio 20v labelled both a patalayantra and a nalikdyantra. No

tubes are shown on this image, but perhaps the dots between the lower and middle vessel
signal that these are connected by a thick, perforated tube through which substances can pass.

Bikaner BORI 4099, folio 46r

caranayamtra

istikayamtram

Figure 5.13: Folio 46r (Bikaner BORI 4099)

Folio 46r features one last illustration: a caranayantra, combined with an istikayantra. It is
hard to tell from the image alone, but it seems that there are two bricks at the bottom, with
something indicated by a row of dots above, and then a stepped plinth, which looks like the
pasanayantra part of the combined gajadanta- and pasanayantra on folio 44v. The triangle on
top holds the mercury and fire. The rest of the folio contains text, starting with a reference to
the flaws of mercury listed in verse 18 of chapter 1 of the Rasendramangala.*® What follows
is a part of the commentary that seems to be unique to this manuscript. It is a particularly
interesting addition to the text, because it gives a concise delineation of what the various ap-
paratuses are used for within the program of alchemical operations (samskara/rasakarman)®
— an explanation that is sorely missing in the other variants of the commentary: The steam-

49  This verse count refers to the provisional edition of Dominik Wujastyk (2022), which at this point
(November 2022), does not take the text of the Bikaner manuscript into account.

50 On the program of alchemical operations, called samskara, or rasakarman in the alchemical texts,
see White 1996: 266-268 and Dagmar Wujastyk (forthcoming c). Some of these are listed in
Rasendramargala 1.22-23. The different readings in the manuscripts name between fourteen and
eighteen of these procedures.
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ing (samsvedana) of mercury happens in a dolayantra; the rubbing (mardana) with herbs in a
mortar (kbalva); thickening (mitrchana) in a bbudbarayantra; raising/evaporation (utthapana)
and condensation (patana) in a bandikayantra; kindling (dipana) in a tuldyantra; niyamana
(restraint) and nirundhana (countering)®! in a niyamakayantra; carana (feeding, ie., adding
materials) in a caranayantra; garbhajarana (enclosed digestion/amalgamation) in a misayantra
(crucible). The text then explains the procedure of grasapramana (measuring the morsel), an-
other of the steps in the alchemical program. This concludes the systematic correlation of
apparatuses with the samskaras. None of this is found in any of the other manuscripts.

Jaipur UIOMI 184: 1.14.ii.2

This manuscript is held at the Universal Institute of Orientology and Museum of Indology,
Prachya-Vidya-Path, 24 Gangwal Park, Jaipur, Rajasthan. It has been described by SRCPVPS
Trust (Sarma 1986: 63) and by Dominik Wujastyk (2022). The manuscript contains parts of
the text of the Rasendramangala, starting from chapter three, and the commentary. Folios
1-8 of this manuscript are from another work, but copied in the same hand as the whole
manuscript. Illustrations of alchemical apparatuses are found on folios 41r—42v. These
illustrations are rendered in abstract form: One cannot make out the actual shape of vessels
in most cases, only their relations to each other. The style in drawing is most similar to the
Bikaner manuscript, though the actual images diverge from each other.

Jaipur UIOMI 184: I.14.ii.2, folio 41r
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Figure 5.14: Folio 41r (Jaipur UIOMI 184: 1.14.ii.2)

51 In other alchemical texts, this step in the alchemical procedures is called rodhana (countering) or
bodhana (awakening). See White 1996: 267.
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Folio 41r has three lines of text at the top, which are part of the commentary and refer to
Rasendramargala 2.11.5

The illustrations are presented in two rows: one image at the top on the right, five in the
row below, and one section filled with text on the bottom right. The image on the top right
of a Silayantra may have been added as an afterthought — it appears somewhat inconveniently
placed, as it interrupts the sentence of the commentary to its left. The image also does not
follow the example of the other manuscripts’ depiction of the §il@yantra. It does not merely give
Silayantra as a heading, but rather “Silopari siladeya Silayantram.” This is the beginning of the
next paragraph of the commentary following on from the list of apparatuses. The illustration
also departs visually from the images of the other manuscripts, showing a bow! with the word
rasa (mercury) inside on top of an unidentified structure.

The bottom row (from left to right) shows a bbidbarayantra; an unnamed device in-
volving a copper vessel, mercury, and sulphur; a pithayantra; a vamsanalikayan[tra]; and
a gajadantayamtra. The pithayantra is not featured in this manuscript’s list of apparatu-
ses. If we follow the Bombay manuscript’s sequence of devices, it should appear before the
bbadbarayantra. The vamsanalika- and gajadantayantras are, however, in their expected places.

Jaipur UIOMI 184: I.14.ii.2, folio 41v

I nalikayamtra f f
/ - =
gajamyamtram saravamusayamtra AlTHaz kachapayamtra
i
! o
| 32
d !
! .
4% |
HITW gz saranay
H4]
e
7 -
m"g}cliDllElID" L7 8
ﬂ S f Uy
RS

Figure 5.15: Folio 41v (Jaipur UIOMI 184: 1.14.ii.2)

52 The final part of the sentence (mkhala ity arthab) is missing. See the provisional edition by Dominik
Wujastyk 2022. The text of the commentary picks up again on the folio after the images, but starts
a line back with -yasana bbogi varuni vajravalli tridharastrivalli asthiSrrmkbala ity arthab mabodadhbi
agastip.
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The illustrations on this folio are presented in two rows, showing three apparatuses on top and
three on the bottom. The top left image is labelled gajayameram saravamisayamtra. This illus-
tration has no parallel on any of the other manuscripts as far as I can tell, even allowing for this
manuscript’s propensity for extreme abstraction. The text below (agnigrabasvedastakramana)
indicates that it has something to do with containing fire for a steaming (sveda) process, but
it is impossible to tell from the image itself. The image to its right is labelled nalikayamtra. It
corresponds to the illustration of a nalikayantra in the Bombay manuscript, top left on folio
20r. The text below the label reads nalikalobamaya musalomayasa (sic. This should perhaps
be read miisalobamaya sa). It is continued on its right with amgulir pramana tulayamtra gam-
dbakajaranartham. This corresponds (more or less) to the text found below the nalikayantra
in the Bombay manuscript, folio 20r.

The final image on the top is labeled kachapayamira, which again corresponds to the se-
quence of images in the Bombay manuscript. In terms of graphic representation, however, it
is a challenge to derive the illustration on the Jaipur manuscript from the Bombay manuscript.
The labeling inside the apparatus, indicating water (udaka) at the top, empty spaces (garta,
dvitiya garta) below, and a vessel (misa) filled with mercury (rasaraja) allows for the idea that
the illustration in the Jaipur manuscript is based on the Bombay manuscript.

In the bottom row on the left, the illustration is labeled cakrayamtra. This corresponds to
the image on the right of the Bombay manuscript, folio 20r, labeled cakiputayamira 15, giving
an abbreviated version of the text found in the Bombay manuscript. The corresponding image
in the Ahmedabad manuscript (folio 24r, bottom row on the left) is labeled kaciyamtra 15.

The illustration in the middle of the bottom is not labeled. It may show the same apparatus
from another angle, or in a different way. The labeling does not seem quite right: the images in
the Bombay and Ahmedabad manuscripts do not indicate a space (gartta) below the mercury
(rasa), and also indicate fire (agni) to the right.

Finally, on the bottom right, the label on top states saranayamtra, while the vessel depicted
below is identified as a glass bottle (kacakiipi) with mercury (rasa) inside, and fire (agni) below.
The corresponding image in the Bombay manuscript (folio 20r, bottom right) identifies the
apparatus as a vdlukayantra, and provides a descriptive text. In the Ahmedabad manuscript,
there is an adhognivalukdyantra, but the image that corresponds most closely to the Bombay
manuscript’s valukayantra and therefore to the Jaipur manuscript’s saranayantra, is the image
of agnisomayantra 17 (Ahmedabad manuscript, folio 24r, bottom row, third image from the
left).

As we have seen, there is a certain correspondence between the sequences of images
of the Bombay manuscript and the Jaipur manuscript. However, the Bombay manuscript’s
image sequence was disrupted by the Jaipur manuscript’s folio 41r in that the latter skipped a
number of apparatuses from Bombay’s list: the dola-, arddbvapatana-, adhabpatana-, patala-,
and niyamakayantra. These are now found in the Jaipur manuscript’s folio 42r, albeit with
an added cokiyantra. The difference in sequence would be resolved if folios 41v and 42r were
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swapped. However, the numbering of the folios seems to be in the same hand as the text
on these folios, so that a swap would have had to happen before the scribe numbered the folios.

Jaipur UIOMI 184: I.14.ii.2, folio 42r
f‘i
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Figure 5.16: Folio 42r (Jaipur UIOMI 184: 1.14.ii.2)

Here again, the execution of the illustrations is so abstract that the physical form of the
depicted vessels cannot be discerned. The apparatuses can be identified through their labels,
and their components are similarly communicated.

The top row (from left to right) shows an abstracted dolayantra. The text to the left in-
forms us that this is used to steam the mercury (rasasvedartha), though the location of the
mercury (normally in a pouch hanging from the rim of the vessel into the liquid) is not indi-
cated. The abbreviation pa in the middle of the apparatus may be short for patra (receptacle).
This abbreviation is not used elsewhere in the images, however. Together with the bbitam
next to it, it may mean “become a recipient,” perhaps in the sense that the mercury may drip
into the vessel.

The next image is labeled an a#rdbvapatanayantra. This deviates somewhat from the swrdh-
vapatanayantra of the Bombay manuscript, which shows two rimmed pots placed rim to rim,
and set on top of a fire. The image on folio 42r of the Jaipur manuscript specifies that the
lower vessel should be a glass container (kacakiipi) and notes that water should be placed on
top. This is not shown in the Bombay manuscript’s illustration, but is mentioned in the text
below.

To the right of this is a complicated illustration labeled adbhabpatanarasayantra, which,
according to the accompanying text, should be placed in a firepit (agniputa). At a stretch, one
can concede some correspondence between this apparatus and the adbabpatanayantra of the
Bombay manuscript, though the latter does not seem to be set in a firepit.
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The next image seems to show another version of the irdbvapatanayantra, though it corre-
sponds most closely to the valukayantra on folio 20r of the Bombay manuscript. Additionally,
the text next to it starts off the same as the text underneath the Bombay manuscript’s depic-
tion of the valukayantra. However, the text soon deviates from it.

The bottom row features a cokiyantra on the left. This seems to bear no relationship
to the Bombay manuscript’s cakiyantra, or the Ahmedabad manuscript’s kaciyantra. The
illustration in the field next to it is labeled patalayantra. With this, the order of apparatuses
as found in the list of devices in the Bombay manuscript is restored. However, the image
does not seem to correspond to the image of the patalayantra of the Bombay manuscript.
There is some overlap in the labeling with the image of the patalayantra in the Ahmedabad
manuscript. The final image is labeled a niryamikayantra. The Bombay manuscript does not
feature one, and the relevant image in the Ahmedabad manuscript does not resemble the
Jaipur manuscript in the slightest. The niyamakayantra of the Bikaner manuscript (bottom
left of folio 45r) is probably the closest match, but still not very similar.

Jaipur UIOMI 184: I.14.ii.2, folio 42v
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Figure 5.17: Folio 42v (Jaipur UIOMI 184: 1.14.ii.2)

The final folio with illustrations continues the format of two rows of images, depicting eight
different apparatuses. The top row begins with a damaruyantra on the left and an agnisoma-
yantra® in the middle. Since the final image on the folio before was labeled a niryamikayantra,
this would seem to suggest the Bombay sequence of apparatuses is followed. After the agni-
soma device, we would then expect a gandhakayantra, a device for sulphur. Instead, we find a

53  The label reads agnisomayayamtra, which I assume is just a misspelling.
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dabikayantra, which may be a different name for the gandbakayantra. While the image for the
dabikayantra and its labels do not indicate the presence of sulphur, the text next to it does.
Also, the other manuscript to refer to a gandhakayantra, i.e., the Ahmedabad manuscript, calls
it a gandbakadahikyayantra. Its illustration is, however, very different from the one here.

The bottom row (from left to right) features a kamsabbajanayantra, a saravaputayantra™, a
jalikayantra, and an istikayantra. This sequence skips the misayantra and handikayantra listed
in the Bombay manuscript’s apparatus list, and also omits the ghanayantra and gadufcakra-
yantra that follow on from the kamsabhajanayantra of this list. The image labeled saravapu-
tayantra here would be a sdranayantra according to the Bombay manuscript’s list. Perhaps
there is simply a misspelling here. This device is quite different again from the saranayantra
depicted in the Ahmedabad manuscript (folio 25v, top right), which in any case does not give
much information. The Bombay manuscript does not illustrate a saranayantra (or at least does
not label any illustration as a s@ranayantra). The saranayantra in the Bikaner manuscript also
does not resemble the Jaipur manuscript’s rendering.”

The next illustration depicts a jalikdyantra, number 25 in the Bombay manuscript’s list.
Again, the Jaipur manuscript’s representation of this device does not correspond to the Bom-
bay manuscript on folio 21v or the Ahmedabad manuscript on folio 25v, which are quite
similar to each other. Next to it is a handikayantra, which does not look much like the one
shown on folio 21v of the Bombay manuscript, or the one on folio 25v of the Ahmedabad
manuscript, but features the same labeling: pamcamrtti(ka) rasa.

The final illustration is labelled istikayantra, a “brick device” that is not mentioned in any of
the lists of apparatuses in the commentaries of the manuscripts examined here. The Bombay
and the Ahmedabad manuscripts do not feature any iszikayantra in their illustrations and
none of their images resembles the Jaipur manuscript;® the Bikaner manuscript, however,
does. It is the last of its illustrations. Its drawing might suggest that the istikayantra and
caranayantra (which is found on the list of devices given in the commentary) may be the same
device, or otherwise may be combined. This drawing does not correspond to that of the Jaipur
manuscript.

Discussion

As we have seen from the above descriptions, there is a great deal of overlap, but also significant
difference in how the various apparatuses are illustrated in the manuscripts, and indeed which

54  The label reads sarasaputayamira. I have surmised sarava for sardsa, because the text in the illustra-
tion below gives saravasamputa - two dishes placed together, forming a sphere.

55  See also Hellwig 2009: 349-351 on the different descriptions of saranayantras in the Rasabrda-
yatantra.

56 The drawing in the Jaipur manuscript is also rather different from the brick devices of the Rasarar-
nasamuccaya and Rasaprakasasudbakara described in Hellwig 2009: 169-170.
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devices are represented as diagrams. We have seen that the manuscripts’ illustrations do not
necessarily follow the devices featured in their own commentaries’ lists of devices, but instead
seem to be oriented on the list found in the Bombay manuscript, or perhaps on another source
with a parallel reading or parallel illustration to the Bombay manuscript. The latter hypothesis
could explain the occasional differences in sequence.

Regarding the lists of apparatuses given in the commentary, it should be noted that, of
the enumerated apparatuses, only four of the devices are mentioned in the Rasendramargala’s
text outside of the commentary. These are 1. dolayantra (RM 1.32), 2. adhabpatanayantra,
3. urdbvapatanayantra (as adbordbvapatanayantra, RM 1.36 and patanayantra in RM 3.80),
and 4. cakrayantra (RM 3.64). Furthermore, even within the commentary, most of the listed
apparatuses are referred to only once in the list, or are mentioned just once more elsewhere in
the commentary. Four of the apparatuses are mentioned more often in the commentary: the
handikdayantra is featured six times, the valukdyantra four times, the misayantra only once,
while its synonym, mikbayantra, is found six times. The gaduscakrayantra is mentioned only
once, but a gaditkayantra five times, and a gadakayantra once. Conversely, apparatuses that are
mentioned in the main text of the Rasendramangala, such as the Sarkkara-, garbba-, isma- or
dbumakulayantra (see footnote 16), are not represented by illustrations.

Therefore, oddly, the illustrations show devices that do not seem directly relevant to the
contents of the Rasendramangala, or to the procedures elaborated in the commentary. That is,
the devices may be what the authors of the Rasendramargala and its commentary would have
used for alchemical operations, but given the sparse information on their use, we can only
speculate about this. The Bikaner manuscript is alone in offering some explanation of how
the apparatuses were used within the scheme of the alchemical program, but its explanation
also leaves out most of its listed apparatuses.

In those cases in which illustrations represent apparatuses mentioned in the commentary’s
list, we can argue that they function as a kind of commentary on the commentary, provid-
ing additional information on how the listed apparatuses were used and thus expanding the
commentary. Yet, in those cases in which the illustrations do not follow the sequence of the
manuscript’s list of apparatuses, or show devices not mentioned in the text or commentary,
the function of the illustrations is less clear. Perhaps they represent some local variations of
apparatuses.

A comparison of how apparatuses are depicted creates further confusion in some cases.
Apparatuses that look similar receive different labels or, conversely, those that look dissimilar
are identified as the same device. (See the images of the tuld- (or nalika-)yantra juxtaposed in
Figure 5.11). In some cases, an explanatory text added to an image is found accompanying a
different image on another manuscript.

Some of the inconsistencies may be attributable to the copyists of the manuscripts, who
might not have known the apparatuses the illustrations depict. There are gaps in the labelling
of the Bikaner manuscript’s illustrations (for example, the device on the top left of folio 45r)
that suggest someone unfamiliar with the device was copying illustrations from an older
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manuscript and could not supplement information that was not legible on the manuscript
they were copying.

Generally speaking, if one does not know the apparatuses and how they function before-
hand, it is difficult — and in some cases impossible — to understand what the diagrams depict.
Some of the illustrations, and those in the Bikaner and Jaipur manuscripts in particular, are
almost extravagantly abstract, to the point that one may wonder whether the draughtsman
knew the apparatus the image was based on. It is not certain whether the person who drew the
line drawings was the same person who copied the text, though the lettering in the labels for
the illustrations does not markedly differ from that of the main text in any of the manuscripts.
I think it is fair to say that the illustrations lack artistic merit and are unlikely to have been ex-
ecuted by specially commissioned artists: These are fairly rough sketches that are clearly not
meant to elicit aesthetic pleasure, but rather to convey technical information. However, the
illustrations are only partially successful in conveying this information. In part, this is due to
the nature of diagrams. Diagrams are shortcuts to information. They can show the principle
of something, not just an object, but a process, and the relation of objects in space and time.
However, they work best when accompanied by an explanation. Otherwise, you have to have
some prior knowledge to understand what is going on in a diagram. As Baigrie puts it:

Line drawing — which is the simplest form of caricature in scientific illustration
— lets the illustrator control exactly what the user sees. However, these devices
are only useful for the initiated who can still see the caricature as a picture of
a particular figure. The uninitiated may recognize that the picture is meant to
caricature but not know what it is meant to portray. ... Every diagram is a kind
of encoding that demands a set of conventions that are shared by the illustra-
tion and the user. If the user is unfamiliar with the conventions at work, this
compromises their utility.”’

The integration of symbols or text into the picture to label objects transforms the line drawing
into a kind of map or plan, though again, the viewer needs to be initiated into the meaning of
the symbols and the relevance of the words or technical terms to make the necessary inferences.
In my opinion, the labelling of the illustrations on the examined manuscripts generally does
not provide sufficient information.

It is not just the reader or viewer who may be one of the uninitiated here: As noted above,
the copyists of the manuscripts may also not have been familiar with alchemical practice, and
they also may not have been trained in drawing diagrams. This could lead to a kind of visual
game of “Chinese whispers,” with later copies becoming less and less comprehensible. How-
ever, assuming that, at some point, the original drawings were based on someone’s expertise
with alchemical practice and the depicted apparatuses, the question still remains what the

57 Baigrie 1996: XX-XXI.
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illustrations’ intended uses were. Were they meant to function as aide-mémoires or repre-
sentations of procedural variations for those already versed in alchemical practice, or perhaps
as didactic devices for students, probably accompanied by the oral explanations of a teacher?
This could point to a didactic program in which a student would be given a theoretical intro-
duction to the procedures before (or instead of?) witnessing or performing them. The same
could be argued for the text as a whole, i.e., that it functions as theoretical preparation for
actual practice. A practical demonstration by the teacher would seem rather more effective
for teaching the subject, though perhaps prohibitive in terms of cost.

To my mind, it seems more likely that the illustrations address a knowledgeable viewer — a
practicing alchemist with experience, who can parse the shorthand of the images. The raison
d’étre of the illustrations would then perhaps lie in their showing regional variations, or the
original authors’ preferences and usages that they wanted to share with other alchemists.

However, there is a further possibility: One might ask whether the text and its illustrations
were in fact meant to inform practice at all, or whether they fulfilled a different function
altogether. This is part of a larger question about the function of alchemical literature. The
emergence of alchemical literature may have been part of an effort of alchemists to establish
their discipline as a proper, authoritative field of knowledge, a §astra, worthy of respect and
study by scholars. And their early works may thus not have been formulated as manuals or
textbooks, but as descriptions of an established science.’® Indeed, the very act of producing a
text on the subject — in the scholarly language of Sanskrit, no less — would have served to not
only codify alchemical knowledge, but also to endow the practice with a heightened status,
legitimacy, and authority.*® In the case of the Rasendramargala and its commentary, both text
and image would aid in establishing the shastric credentials of the science, as it were.

However, the question remains at what point the inclusion of diagrams became a necessary,
or at least, accepted element of conveying or representing authoritative knowledge; and whe-
ther the concept of visually representing information was widely adopted in Sastra texts, or
was specific to certain fields, with alchemical texts perhaps using diagrams most prominently.
To answer these questions, a broader study of diagrams accompanying alchemical and other
literature in South Asian manuscripts needs to be undertaken.®’ For now, we can only state

58 Ibase this speculation on experimentation with recreating some of the procedures described in the
Rasabydayatantra, the earliest of the surviving alchemical works. Trying to follow the described
procedures, it quickly became clear that the text did not supply sufficient information to follow
the formulae. See http://ayuryog.org/content/alchemy-reconstruction for video documentaries
of these recreations, and http://ayuryog.org/blog for accompanying commentaries on the experi-
ments. My conclusion was therefore that this early text (and others like it) had a descriptive rather
than prescriptive function.

59  See Pollock 1989: 18 on the idea of {stra textuality, i.e., that the rules of a §stra must be organized
into a text.

60 See Bray et al. (2007) for a study of technical images and their relationship with written text in
the production of technical knowledge in premodern Chinese treatises. A parallel study for Indic
texts is a desideratum.
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that illustrations were an established part of the transmission of the Rasendramarngala by the
seventeenth century at the latest, and that diagrams may have been a feature of alchemical
texts more broadly.

Appendix: Lists of apparatuses in the commentaries of the Bombay, Ahmedabad, Jaipur,
and Bikaner manuscripts and the print edition of Adhamalla’s commentary on
Sarngadharasambita 2.12.4cd-13ab

Bombay Ahmedabad Jaipur Bikaner®' Adhamalla
sila sila sila sila sila
pitha gajadamtabhajana| gajadantabhijana | pitha pasina
pasana dola dola pahaka bhadhara
illegible adhahpatana adhah patana pasina vaméanalika
nalika pana panatrayan (sic) | bhadhara gajadantabhdjana
gajadamea (...) urddhvapatana urdhvapatana vamsanalika dola
dola niyamaka niryamaka tula adhahpatana
adhahpatana damara damaru gajadantabhajana | ardhvapatana
urdhvapitana cakratrayam caki | agnisomaya dola niyamaka
patila valuka cakra adhahpatana damaruka
niyamaka tula coki urdhvapatana kataha
damaruka kaJapa valuka urdhvapatana kamsyabhajana
tula ? agnisoma tula niyamaka patala
kacchapa kamsabhajanam | kacchapa damaruka tula
cakratrayam caki | ghana kamsabhajana tula kacchapa
valuka gadaka ghana kascapa cakra
agnisoma jaluka gadaka cakra caki
gandhakako varana jalikaka caki valuka
misi c(or v)arana viluka agnisoma
hamdika agnisoma gandhakatahika
kamsabhajana gandhakadahika | masa
ghana misi bana
gaduscakra handika garuda
sarana kamsyabhajana sirana
jalika pasana jalika
virana gaduka carana

sarana

jalika

carana
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