Setting up the Water Clock for Telling the Time
of Marriage

SREERAMULA RAJESWARA SARMA

0.1 From about the fourth century AD up to recent times the
water clock of the sinking bowl type (Ghatika- or Ghati-yantra)
has been the chief device in India for measuring time.! The in-
strument consists of a hemispherical bowl (ghatika or ghat?) with
a minute perforation at the bottom. When this bowl is placed on
the surface of water in a larger vessel or basin (kunda, kundika,
kund? ), water slowly percolates into the bowl through the perfo-
ration. When the bowl is full, it sinks to the bottom of the vessel
with a clearly audible thud. The weight of the vessel and the size
of the perforation are so regulated that the bowl sinks sixty times
in a nychthemeron (ahoratra). Thus the time taken for filling the
bowl once is one-sixtieth part of a nychthemeron, or twenty-four
minutes. This was the standard unit of time measurement in In-
dia and is called ghatika or ghat? after the name of the bowl. The
ghatika is subdivided into sixty vighatikas, which are also called
palas.?

When the bowl sinks to the bottom of the vessel, indicating
the completion of one ghatika, this fact is broadcast with blasts
on a conch-shell or strokes on a drum. In the early medieval
period, the conch and drum were replaced by the gong, which
was designated in the Middle Indic as ghadiyala (from ghatikalaya,
‘water clock house’).

! On the different types of water clocks, see Needham, p. 115; on the
sinking bowl type in India, see S. R. Sarma, ‘The Bowl that sinks and tells
Time’.

2 This sinking bowl type replaced the outflow type which too measured
the standard unit of twenty-four minutes. Here the instrument and also the
time unit were styled nalika, nalt or nadika, nadi. Even after the outflow
clock was discarded, the old names continued to be used along with ghatika
and ghatz.
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0.2 Aryabhata I was the first to describe the bowl of this water
clock in his Aryabhatasiddhanta.® He describes it in the following
words:

vrttam tamramayam patram karayed dasabhih palaih/
sadanigulam tadutsedho vistaro dvadasanane//
tasyadhah karayec chidram palenastangulena tu/

ity etad ghatikayantram palasastyambupirenat//
svestam vanyad ahoratre sastyambhasi nimajjati/

tamrapatram adhaschidram ambuyantram kapalakam//

Kripa Shankar Shukla’s translation of this passage reads thus:

‘One should get a hemispherical bowl made of copper, 10 palasin
weight, six arigulas in height, and twelve arigulas in diameter at
the top. At the bottom thereof, let a hole be made by a needle
eight angulas in length and 1 pala in weight.

‘“This is the ghatika-yantra, (so named) because it is filled by
water in a period of 60 palas (i.e. one ghati).

‘Any copper vessel made according to one’s liking with a hole in
the bottom, which sinks into water 60 times in a day and night,
is the water instrument called Kapala.’

Shukla obviously thought that this passage describes two differ-
ent instruments, called respectively Ghatikd-yantra and Keapala-
yantra.* But the fact is that these are two different methods of
producing one and the same Ghatika-yantra. The first method is
to take ten palas’ weight of copper and with that to produce a
hemispherical bowl, having a height of six angulas and an upper
diameter of twelve arnigulas. There should be a fine perforation
at the bottom of the bowl. The small size of the perforation is
defined in a peculiar manner. It should be made, as Aryabhata
says, ‘with [an object, say a needle, having a weight of] one pala

3 This work is now lost, but luckily A_ryabhat,a’s descriptions of var-
ious instruments survive in Ramakrsna Aradhya’s commentary on the
Suryasiddhanta. Kripa Shankar Shukla published these passages in his paper
‘Aryabhata I’s Astronomy with Midnight Day-Reckoning’.

* Accordingly, Indian Astronomy: A Source-Book reproduces these verses

and their translation under two different heads, viz. 10.11.1: Ghatika-yantra
(p. 91) and 10.5.5: Kapala-yantra (p. 89).
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and a [length of] eight arngulas.’” He does not specify what kind
of metal is to be used for the needle. But since the weight and
the length are prescribed, the implication is that a wire of uni-
form thickness and a specific length has to be produced from a
given amount of the metal. Such metal could only be gold; it
is malleable enough to be drawn into wires of uniform thickness.
Indeed, in his Arthasastra, Kautilya prescribes that the outflow
water clock (nalika) should have a ‘perforation by [a needle made
of] four masakas of gold and four arigulas in length.’® It is highly
probable that the unspecified metal in Aryabhata’s verse is also
gold. But a thin gold needle cannot pierce through a copper bowl.
Hence Aryabhata’s specification (and also Kautilya’s) should be
understood to mean that ‘the perforation should be such that a
gold wire, one pala in weight and eight arngulas in length, can pass
through it.”

Goldsmiths of that time may have been able to draw fine
grades of gold wire, but whether they could draw a wire measur-
ing exactly eight angulas from a lump of gold weighing exactly
one pala is open to question. However, the main purpose of the
instrument is to measure one-sixtieth part of the nychthemeron.
For this purpose, the bowl should be such that it fills with water
and sinks into the basin sixty times in a day and night; in other
words, the bowl should fill in a period of one ghatika, or of sixty
palas. Therefore, Aryabhata goes on to suggest that the mea-
surements of the bowl and of the needle are not so important;
what is impoctant is that the bowl should be able to fill with

® This system is employed for the first time in the Kautiliya Arthasastra
for defining the perforation of the outflow water clock (Nalika- or Nadika-
yantra); cf. 2.20.34: suvarnamasakas catvaras caturangulayamah kumbhac-
chidram adhakam ambhaso va nalika.

® Similar specifications were given in other texts as well. The
Jyotiskarandaka (verses 11-14) lays down that the hole of the outflow wa-
ter clock (naliga) should be such that ninety-six hairs from the tail of a three
years’ old female elephant calf, or twice that number from the tail of a two
years’ old female elephant calf, or a gold needle of four masas’ weight and
four arngulas’ length should pass through it. Al-Birini (Vol. I, p. 334) cites
from ‘the book Sriddhava by Utpala the Kashmirian’: ‘If you bore in a piece
of wood a cylindrical hole of twelve fingers’ diameter and six fingers’ height, it
contains three mana of water. If you bore in the bottom of this hole another
hole as large as six plaited hairs of a young woman, not of an old one nor of
a child, the three mana of water will flow out through this hole in one ghatz.’
It may be noted that this is also an outflow water clock.
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water sixty times in a day and night. This is the import of verse
no. 31, where particle ‘va’ indicates that this is an alternative
method. The word ‘kapala’ here is not the designation of another
instrument, but denotes the hemispherical shape of the bowl. In
this light, I retranslate the verse:

‘Or, alternatively, any hemispherical (kapala) copper vessel made
according to one’s liking with a perforation in the bottom, which
sinks into water sixty times in a day and night, is the water clock
(ambu-yantra).”?

0.3 Lalla, while retaining the weight and size of the bowl, changed
the dimension of the perforation:

dasabhih Sulbasya palaih patram kalasardhasannibham ghatitam/
hastardhamukhavyasam samaghatavrttam dalocchrayam//
satryamsamasakatrayakrtanalaya samasavrttaya hemnah/

caturarigulaya viddham magjati vimale jale nadya// 8

“The bowl, which resembles half a pot (i.e. hemispherical), which
is made of ten palas of copper, which is half a cubit (i.e. twelve
anigulas) in diameter at the mouth and half (i.e. six angulas) as
high, which is evenly circular, and which is bored by a uniformly
circular needle, made of three and one-third masas of gold and
of four angulas in length, sinks into clear water in one ghatika

(nag).’

It is difficult to say what caused this shift in the size of the
perforation—from the gold needle of one pala weight and eight

7 Brahmagupta too does not prescribe any measurements for the bowl and
the perforation. All that is required is that the bowl should sink sixty times
in an ahoratra; cf. Brahmasphuta-siddhanta, 22.41:

ghatika kalasardhakrti tamram patram tale ’prthu cchidram/
madhye tajjalamajjanasastya dyunisam yatha bhavati//
‘The Ghatika-yantra is a copper vessel of the shape of a hemisphere. At
the centre of the bottom is a small perforation so made that the bowl sinks

sixty times in a day and night.” Sturyasiddhanta, 13.23 also gives a similar
definition, without specifying the measurements:

tamrapatram adhaschidram nyastam kunde ’malambhasi/
sastir majjaty ahoratre sphutam yantram kapalakam//

8 §i§yadhivrddhidatantra, Part I, 21 ( Yantradhikara), 34-35.
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arigulas’ length to a gold needle three and one-third masas in
weight and four azigulas in length.® According to Sridhara, who
is a near contemporary of Lalla, sixty-four masas make one pala.l®
Then the perforation prescribed by Lalla would be 5/48th of that
prescribed by Aryabhata.!! While the size and weight of the bowl
remained the same, such stark reduction in the size of the perfora-
tion would have greatly increased the duration of the time needed
for the bowl to become full and then to sink, and consequently
the duration of the ghatika as well. One is therefore led to suspect
that these specifications for the size of the perforation in terms
of a gold wire of certain weight and length are fictitious and have
no connection with actual practice. Yet this latter specification
for the size of the perforation is repeated in several subsequent
works.

0.4 Bhaskara II dismisses these specifications of the size as im-
practical. According to him a bowl of any size with any arbitrary
hole can serve as the water clock. It need not even have a dura-
tion of one ghatika; a bowl of any duration will do for measuring
time. Thus he declares in the Siddhantasiromans:

ghatadalarupa ghatita ghatika tamri tale ’prthucchidra/
dyunisanimajjanamitya bhaktam dyunisam ghattmanam// 12

‘A copper bowl, formed like a hemisphere, having a small (aprthu)
hole at the bottom. The duration of a day and night divided by

® Of course, Lalla also adds that the vessel and the perforation
can be of any dimension, provided the bowl sinks in one ghat#: cf.
Sisyadhivrddhidatantra, Part 1, 21 ( Yantradhikara), 36:

athava svecchaghatitam ghatipramabhih prasadhitam bhiuyah /

‘Or, it is a vessel manufactured according to one’s liking [with
a perforation at the bottom] which has been adjusted by the
measure of a ghati by repeated [trials].” (Bina Chatterjee’s trans-
lation, slightly modified. )

10 patiganita, Rule 10.

1 Let A be the area of the cross section of the wire (and therefore the area
of the hole produced by the wire) of 1 pala weight and 8 arngulas’ length.
Then its volume will be 8A. If a gold wire of 1 pala (64 masas) has a volume
of 8A, then a gold wire of 3} magas will have the volume of 34 . 10 = 4. %,
The gold wire of 2 masas is 4 arigulaslong. Then the area of its cross section

B:A-lls—z-%:A-!i

5 -
12 Siddhantasiromani, Goladhyaya, Yantradhyaya, 8, pp. 366-367.
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the number of immersions [of this bowl] gives the measure of the
water clock.’

This statement is elaborated in his auto-commentary Vasand-
bhasya: ‘Here, we ignore the definition of the water clock given
by certain scholars as ‘dasabhih sulbasya palair...’ because it is
illogical (yukti-sinya) and difficult to implement (durghata).’’3

Here Bhaskara is attacking Lalla directly by quoting the lat-
ter’s definition of the water clock. In his view, such specifications
for the size of the bowl and that of the perforation are impracti-
cal. On the other hand, by stating that a bowl with any duration
of immersion will do, Bhaskara goes to the other extreme. If the
bowl sinks, say, in thirty-four minutes and thus measures a period
of thirty-four minutes each time it sinks, these periods have to
be converted into ghatikas of twenty-four minutes. By not insist-
ing that the bowl should sink in one ghatikd, as Aryabhata and
Brahmagupta did, Bhaskara underestimates the Indian artisan’s
ability to fabricate bowls of exactly one ghatika duration.

0.5 There is yet another problem with Bhaskara II’s statement.
His diction (ghatadalaripa ghatita ghatika tamri tale ’prthucchi-
dra) follows very closely that of Brahmagupta (ghatika kalasardha-
krti tamram patram tale ’prthu cchidram).!* Since the manu-
scripts rarely mark the avaghraha symbols, these have to be in-
serted according to the context by the modern readers. There
is no way of knowing whether the author himself desires an av-
agraha at a certain point or not, unless this is spelt out clearly
in a subsequent statement by the author himself, or in an auto-
commentary or in a reliable commentary written by one who is
close to the author in time or spirit. In the present case, it is un-
certain whether Brahmagupta and Bhaskara II consider the per-
foration to be ‘prthw’ or ‘aprthu’. Bhaskara’s auto-commentary
is silent on this issue.

However, Bhaskara II’s commentator Muniévara (b. 1603) ex-
pressly prohibits the insertion of an avagraha here. Thus he ar-
gues in his Marici commentary: ‘The bowl should be so made

13 Ibid, p. 367: atra dasabhih sulbasya palair ity adi yad ghatilaksanam
kaiécit krtam tad yuktisanyam durghatam cety etad upeksitam /
4 See n. 6 above.
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that it has a large hole (prthucchidra = maharandhra) at the bot-
tom. Through this statement it is indicated that the hole should
be made in such a manner that, when the bowl is placed on the
water of the basin and when water enters [the bowl], the hole is
not blocked by any dirt that may be in the water of the basin.
Because of the possibility of a small hole getting blocked by dirt
and the like, assuming here a coalescence of the vowel ¢ (akara-
praslesa) [by reading aprthu] is not proper.’'®

We do not know if this is the intention of Bhaskara II or if
this is just Muniévara’s view.!® But a large hole will certainly
make the bowl sink very rapidly. If it sinks, for example, in ten
minutes, then it has to be lifted, emptied and placed again on
the surface of the water each ten minutes! There is no practical
advantage in using a water clock of such short duration.!? It is
more likely, therefore, that Bhaskara intended to say ‘aprthw’. All
the extant specimens that I have seen have very small holes.

0.6 Besides the question of the size of the perforation, another
misunderstanding seems to have arisen about the volume of the
bowl. The basic requirement, as we saw, is that the bowl should
sink sixty times in a day and night, or that it should become
full of water in one ghat7 of sixty palas. Aryabhata expressed
this as ‘palasastya ambupirana’. This seems to have been mis-
understood to mean that the bowl should have the capacity to
hold sixty palas of water. In his commentary on the Aryabhatiya,
Bhaskara I mentions such a view, albeit as a parvapaksa.!® Since
his discussion throws up many problems, it is necessary to quote
his statement in full and then to analyse it:

katham punar divasasya sastibhagah sadhyate ity atrabhidhiyate/
atra kecid bruvate suvarnarajatatamranam anyatamam patram

18 Siddhantasiromani, p. 367: tale 'dhobhage prthucchidra maharandhra
ghatika karya / etena jalapurnapatre niksiptadhadchidre jalagamane jalanta-
rgatamaladikam vastu pratibandhakam na bhavati tatha chidram karyam iti
sucitam/ suksmacchidre maladikena tatpratibandhasambhavad akaraprasleso
na yuktah/

16 The only other published commentary by Nrsimha is silent on this issue;
see p. 442 of Nrsimha’s commentary. See Bibliography.

17 For preventing the blockage of the hole, it is generally prescribed that
the water should be very clean.

13 Aryabhatiya, p. 174.
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ardhavrttakaram sastipalapaniyadharakam purakam nisravakam
va ghatiketi/ naisa niyamo 19 yavat palani sastih paniyam pras-
ravaty @puryate va tavata nadikakala iti/ prajriias tu naivam it
mayante/ katham tarhi/ ahoratraprasrutasya paniyasya sastibha-
go ghatikapramana it sthalah kalpah/ stksmas tu samayam ava-
nau nirdistakarasya Sankor ghatikachayam ankayitva ghatika sa-
dhyate/ ghatikachidram ca chayakalavasad yuktya yojayitavyam/

‘How then is the one-sixtieth part of a nychthemeron to be
determined?’ To this question, [the following] has to be said. In
this connection some say: ‘The Ghatika[-yantra] is a vessel [made
out] of one of the metals like gold, silver or copper, hemispherical
in shape (lit. semicircular), which holds (dharaka) sixty palas of
water and which is filled with or discharges [the same amount of
water].” Actually there is no such rule that the duration of the
ghatika (nadika-kala) is so long as it takes the vessel to discharge
or to fill with sixty palas of water. Wise persons think that this
is not so. How then?

‘It is only a rough method (sthalah kalpah) to say that the
one-sixtieth part of the water that has been discharged in the
course of a nychthemeron is the measure of one ghatika. The
more accurate method is to measure the ghatika by marking the
shadow of one ghatika, cast by a gnomon of specified shape that
has been set up on a level ground. The perforation in [the bowl
of] the Ghatika-yantra should be made skilfully according to the
period measured by the shadow.’

Though Bhaskara I does not himself approve of it, there are some
who hold that the Ghatika-yantra should be a hemispherical ves-
sel, which has the capacity to hold sixty palas of water and which
either discharges or is filled with the same amount of water. Thus
according to these persons both the outflow type of water clock
which discharges water and also the sinking bowl type which is
filled with water should have the same hemispherical shape and a
volume of sixty palas. It is not known who these persons were who
thought (already before 629 AD when Bhaskara wrote the com-
mentary) that the bowl should have the capacity of sixty palas,
but this notion continued to be held in later times as well.

Thus Sripati in his Siddhantasekhara prescribes that the bowl
should hold sixty palas of water:

19 The Edition reads naisa niyamah and closes the sentence here. I combine
this sentence with the next one in order to draw a coherent meaning.
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Sulbasya digbhir vihitam palair yat

sadanguloccam dvigunayatasyam/

tad ambhasa sastipalath prapuryam

patram ghatardhapramitam ghati syat//
satryamsamasatrayanirmita ya

hemnah $alaka caturarigula syat/

viddham taya praktanam atra patram

prapuryate nadikayambund yat// 20

‘A vessel, resembling half a pot in shape (i.e. hemispherical),
made of ten palas of copper, six arigulas in height and twice the
same in the diameter of the mouth, which can be filled with
sixty palas of water, is the Ghati-yantra. It should be pierced
beforehand by a four arigulaslong gold needle that has been made

of three and one-third masas [of gold]. Then it fills with water
[and sinks] in one ghatika (= nadika).’

The expression ‘tad ambhasa sasstipalaih prapiryem’ can also be
interpreted to mean that ‘it should fill with water in a period of
sixty palas’ but then it would be redundant to say ‘prapuryate
nadikayambuna yat’. Therefore, the first expression should per-
tain to the volume of the bowl. If the bowl really contains sixty
palas of water, one pala would be either 8 or 7.6 cubic angulas.
Pala occurs as a unit of weight and also as a unit of time; but this
is a rare use of pala as a unit of liquid measure. But the chances
are that this too is a fictitious specification for the capacity of the
bowl.

On the other hand, the time unit pala is occasionally referred
to as ‘paniyapala’ in contexts where it is quite certain that it
is a time unit. Thus Aryabhata II speaks of six asus in one
paniyapala; and Bhaskara II of 3600 pan?yapalas in a day and
night.2! Probably here it means ‘a pala that is measured by
means of water clock’ as distinct from ‘pale’, the unit of weight.

0.7 A third problem is the occasional confusion between two
types of water clocks, namely the sinking bowl type and the out-
flow type that preceded it chronologically. While the former fills

20 Siddhantadekhara 19.19-20.

21 See Mahasiddhanta, 1.6: pranah pantyapale ta; Siddhantasiromani, Gola-
dhyaya, Yantradhyaya, 8, Vasanabhasya: dyunisanimajjanasamkhyaya yadi
sattrimsacchatani paniyapalani labhyante tadaikena kim iti trairasikam.
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itself with water through a perforation and sinks in a fixed du-
ration of time, the latter empties itself of water through a per-
foration in a fixed duration of time. In the previous paragraph
we have seen that the purvapaksins cited by Bhaskara I treat the
vessels in both the types as hemispherical with the same volume.
Or is it Bhaskara I himself who sees both the vessels as identi-
cal in shape and size? While the bowl in the sinking bowl type
is certainly hemispherical or nearly so, this cannot be true of
the outflow type, where the vessel must have had the shape of
a regular cylinder or that of a truncated cone. Such confusion
between the two types occurs elsewhere also. As we shall see
below in 3.4.1-2, the Dharmasindhu, while discussing the sinking
bowl type of water clock, cites in support a passage from the
Bhagavata, which describes the outflow type.

Sanskrit astronomical texts describe a large number of instru-
ments. But no other instrument received such detailed specifica-
tions as the Ghatika-yantra did. Again, of all the instruments de-
scribed in these texts, the Ghatika-yantra was the only one which
was manufactured in great numbers and was used by astronomers
and laymen alike. It is indeed strange that there should be such
confusion in describing this simple instrument in all the highly
‘scientific’ texts on astronomy.

0.8 In spite of this theoretical confusion in the texts, countless
specimens of this water clock were produced throughout the cen-
turies and these kept reasonably correct time of one ghatika of
twenty-four minutes. But it is doubtful if any artisan has ever
produced a bowl according to the textual prescriptions. In the
few specimens that survive in modern collections,?? rarely any
bowl has the exact shape of a hemisphere; some are more conical,
some are shallower, than a precise hemisphere. The sizes and
weights too do not conform to the textual prescriptions, and vary
considerably.

The holes were obviously made by a trial and error method,
by comparing the new bowl with another bowl that shows correct
time or with a sundial, as Bhaskara I recommends,?® and by

22 While cataloguing the extant specimens of Indian astronomical and time
measuring instruments, I had occasion to study several water clocks.
23 See 0.6 above.
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suitably enlarging the hole or by reducing its size rather than by
means of a gold wire of given dimensions. Sometimes the hole
can become larger by constant use. Then the size of the hole can
be reduced by hammering the area around the hole. In one case,
a gold buff was added to the hole in order to reduce its size.?*

0.9 There are evidences of timekeeping establishments in royal
palaces, Buddhist monasteries, temple courtyards or town squares
maintained by royal or private endowments. Here time was con-
stantly measured by this water clock and broadcast by conch and
drum, or by the gong.?’ The Chinese traveller I-Tsing who spent
some ten years from ca. 675 to 685 AD at the famous Buddhist
monastery of Nalanda, gives a detailed description of the time
keeping establishment there.?6 At the beginning of the eleventh
century, al-Biriini describes the time-keeping establishment at
Purshor (modern Peshawar) and adds that ‘Pious people have
bequeathed for these clepsydrae (i.e. water clocks), and for their
administration, legacies and fixed incomes.’”?” Epigraphic and
literary records show that the institution of time keeping with
the water clock and announcing it by means of the gong was
adopted through all the centuries by royal courts (of the Tugh-
lugs, Mughals, Rajputs, and even petty jamindars up to the be-
ginning of the twentieth century), and also at places of worship
belonging to the Hindu, Jain and Muslim faiths.?®

b}

1.0 Common householders could not afford the permanent in-
stallation of a water clock in their houses, for it needed the con-
stant attendance of at least two people, one to announce the
time when the bowl sinks and another to lift the bowl and place
it again upon the water.?? But householders too required the

24 The bowl is now in the Museum of the Clockmakers’ Company in London.

2% For a photograph of the full ensemble of the bowl, vessel and gong, see
Virendra Nath Sharma, ‘Astronomical Instruments at Kota’.

26 I-Tsing, A Record of the Buddhist Religion, pp. 144-145.

27 Al-Biriini, Alberuni’s India, Vol. 1, pp. 337-338.

28 Cf. S. R. Sarma, ‘Astronomical Instruments in Mughal Miniatures’;
idem, ‘Indian Astronomical and Time-Measuring Instruments’; S. R. Sarma
and Ishrat Alam, ‘Announcing Time: The Unique Method at Hayatnagar
1676.

2% Actually, one needs at least six persons, namely two for each watch of
eight hours.
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water clock on special occasions like marriages, in order to know
precisely the astrologically auspicious moment ($ubha-muhirta or
Subha-lagna, or simply muhirta or lagna). Usually the Purohita
who performed the marriage brought the water clock with him
and set it up ceremoniously in the client’s house.3?

1.1 The ritual connected with the setting up of the water clock
and its invocation is described, albeit briefly, in an unpublished
manuscript entitled Ghatikayantraghatanavidhi. This manuscript
cites Narada as the authority for this ritual. The extant ver-
sion of the Naradasamhita (before 1365) does describe the rit-
ual but the wording is somewhat different. Likewise Govinda
Daivajia’s Piyisadhara commentary (AD 1603) on his pater-
nal uncle Rama Daivajiia’s Muhirtacint@mani (AD 1600) and
Kasinatha Upadhye’s Dharmasindhu (AD 1790-91) describe the
ritual, but with different wording. Unfortunately, the relevant
passages in all these four sources are corrupt. But with the help
of these sources, a hitherto unknown ritual connected with the
water clock can be reconstructed. In the following pages, I shall
first describe the ritual as gleaned from these passages. After
that, I shall reproduce the text of the manuscript, and also three
parallel passages from the other texts, suitably emended as far as
possible, and provide a translation in English.

1.2 The Ghatikayantraghatanavidhi is a small paper manuscript
of just three folios, now deposited in the Sarasvati Bhavana of
Sampiirnananda Samskrta Visvavidyalaya at Varanasi. The title
Ghatikayantraghatanavidhi is mentioned at the beginning of the
work. There are in all thirteen verses. These are followed by
the expression ‘atha margalastakam’. But before providing these
eight auspicious verses, the manuscript breaks off abruptly. There
is no colophon, nor any other indications to identify the author,
scribe or the date. However, because of its close relation to some

30 Cf. Edgar Thurston, Ethnographic Notes in Southern India, part II, p.
565: ‘This form of time-measurer, made of half a cocoanut or copper, is still
in use among native physicians, astrologers and others in Malabar. ... At the
present day it is used on the occasion of marriage among higher Hindu castes.
The brahmin priest brings the cup, and places the bridegroom in charge of
it. It is the duty of the latter to count the gadis (= ghatis) until the time
fixed for his entrance into the wedding-booth.’
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texts which belong to the early years of the seventeenth century,
it is possible that the text of the present manuscript (if not the
manuscript itself) also belongs to the early seventeenth century.

1.3 The ritual consists of (i) setting up the basin (kunda) on a
sacred ground; (ii) placing the bowl therein at sunrise or sunset;
(iii) the mantre in praise of the water clock; (iv) prognostication
(phala) according to the cardinal direction to which the bowl
moves when placed on the surface of the water in the basin; (v)
and prognostication according to the direction in which the bowl
finally sinks; and (vi) the recitation of the so-called pala-vrttas.

1.4 All the four texts begin with the measurements of the bowl
and the definition of the perforation. Here all the texts are highly
corrupt. The confusion we have already noticed in astronomical
texts is multiplied here many times. Though the Yajamana is
not expected to fabricate the bowl of the water clock as part of
the ritual, the dimensions of the bowl and its perforation became
part of the ritual text. And this too was apparently recited in
course of the ritual. In a story contained in the Katharatnakara
which Hemavijaya Ganin composed in AD 1600 in Ahmedabad,
there is an account of a Brahmana setting up the water clock for
telling the time of his daughter’s marriage, which runs thus:

“The Brahmana, who is especially well-versed in the whole range
of astral science, wore a forehead mark made of saffron and rice-
grains—

“The round vessel is made of ten palas of copper. In the ghatika
[bowl] the height should be made of six arigulas. The diameter
there should be made to the measure of twelve arigulas. The good
cherish a water clock that holds sixty palas of water.

‘—dropped the bowl, made fully according to the aforementioned
prescriptions, in a basin filled with clean water at the time of the
setting of the divine Sun.’3!

31 Katharatnakara, pp. 539-40:
visesato nihsesajyotihiastrakusalo vinirmitakunkumatandulatilakah sa viprah
dasatamrapalavartapatre vritikrte sati/
ghatikayam samutsedho vidhatavyah sadanigulah//
viskambham tatra kurvita pramanad dvadasangulam/
sastfyJambhahpalapirena ghatika sadbhir isyate//
ityadiparipirnapramanopetam ghatikapatram svacchanirabhrte kunde bhaga-
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The weight and the size of the bowl are not relevant to the story.
Yet these are mentioned but not the hole, which plays a role in the
story: it gets blocked—not by some dirt in the water of the basin,
but by a rice grain that got itself detached from the Brahmana’s
forehead mark and fell into the bowl—and the auspicious moment
for the marriage lapses.

‘1.5 While the ritual sometimes preserves archaic technical pro-
cesses, frequent recitation in the ritual of passages that are not
immediately relevant and therefore are not clearly understood
can lead to their distortion as well.3? Both these processes oc-
cur in the case of the Ghatika-yantra. Even today, in temples at
Mathura, the midnight hour of Krsna’s birth is measured by this
water clock. Thus ritual preserves an archaic practice of time
measuring. But the passages containing the measurements of the
bowl get distorted by constant repetition, because the Brahmana
priests do not produce the bowl themselves, and the measure-
ments are of no interest to them. These distortions can be seen
in ample measure in the four texts which will be presented below.
The Ghatikayantraghatanavidhi and the Naradasamhita provide
the dimensions of the bowl and its perforation, not once but twice,
ostensibly as two alternative methods (prakarantara) but actually
the same method from two different sources, and both times the
prescriptions are garbled. The Dharmasindhu, on the other hand,
mixes up the prescriptions for the sinking bowl type and the out-
flow type. Nevertheless, these passages are of interest from the
viewpoint of cultural history and the process of text transmis-
sion. In my translation of these passages, I shall try to explain
how certain distortions may have taken place.

2.1 It is prescribed that the ground where the basin is to be
set up should be sloping to the east and to the north and be
smeared with cow dung. On this ground, some grains of rice are
sprinkled and a jewel or a piece of gold is placed. The basin, of
copper or clay, is placed upon the grains of rice. According to the

vato bhanor astagamanasamaye mumoca/

32 For an engaging account of similar distortions in modern times, see
Madhav M. Deshpande, ‘Contextualizing the Eternal Language: Features
of Priestly Sanskrit’.
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Naradasamhita, the basin is wrapped in a pair of clothes. The
Piyasadhara adds that it should be decorated with sandal paste
and flowers. Then it is filled with clean water.

2.2 The measuring of time, i.e. the counting of the ghatzs, starts
either at sunrise or sunset as the case may be. This moment is
defined in our passages as ‘when half of the Sun’s orb has risen
or set.” At this moment the bowl should be placed on the water
in the basin. Before placing the bowl, Ganesa and the Sun are
worshipped, so also the personal deity and the teacher of the
householder who is the bride’s father.

2.3 While placing the bowl upon the water in the basin, the
bowl is addressed with a sacred formula which is said to have
been composed by Narada. However, the text of the formula
varies in all the four sources; the one cited in the Piyisadhara
shows the greatest divergence. The original text may be that
which occurs in the Naradasamhita; a variation of this can be
seen in the Ghatikayantraghatanavidh: and an elaboration of the
same in the Piyusadhara.
Naradasamhita:

mukhyam tvam asi yantranam brahmana nirmita pura//

bhavabhayaya dampatyoh kalasadhanakaranam/
Dharmasindhu:

mukhyam tvam asi yantranam brahmana nirmite pura/

bhava bhavaya dampatyoh kalasadhanakaranam//
Ghatikayantraghatanavidh:

yantranam mukhyarupasi brahmana nirmite ghati/

dampatyoh $ubhakalaptihetave bhava Sobhane//
Piyusadhara:

yantranam mukhyayantram tvam iti dhatra pura krtam/

dampatyor ayuvrddhyardham putradidhanahetave/

jalayantraka me tasmad istasiddhiprado bhava//

2.4 When the bowl is placed on the water, it does not remain
stationary where it is placed. It keeps turning until it settles at
some place, generally towards the edge of the basin. The cardinal
direction where it settles is said to be indicative of future portents.
Likewise, the direction where it sinks is used for prognostication.
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Besides the Ghatikayantraghatanavidhi, only the Dharmasindhu
contains this section. According to both the sources, the result
is not beneficial if the bowl settles or sinks in any one of the
following four directions, viz. south-east, south, south-west and
north-west. Furthermore, if the bowl sinks in the west, it is also
not beneficial; on the other hand, sinking in this direction is said
to be beneficial; it is even said that the girl becomes the favourite
— obviously of the in-laws.

2.5 In the Ghatikayantraghatanavidhi, this prognostication is
followed by three verses the contents of which do not have any ap-
parent relation with one another or with the subject of the water
clock. Fortunately, in the story from the Katharatnakara which
has been mentioned above, there is a reference to the recitation of
‘pala-vrttas’: ‘The Brahmana placed the bowl of the water clock
in a vessel containing clear water at the time of the setting of
the divine Sun. Because he was busy reciting the pala-vrttas such
as ‘ma kante paksasyante parvakase svapsh...’>® This is the first
line of the first of the three verses in our manuscript. The story
narrates that, after placing the bowl upon the water of the basin,
the Brahmana recited this and similar pala-vrttas. Therefore all
the three verses in our manuscript must be pala-vrttas that are
recited after placing the perforated bowl upon the water in the
basin. What then does the expression ‘pala-vrtta’ mean and why
must these be recited?

The first of these three verses occurs also in Bhaskara I’s com-
mentary on the Aryabhatiya3* There Bhaskara explains that
the time taken to utter sixty long syllables (guru-aksaras) is one
vinadika, and then cites the first of our three verses which consists
exactly of sixty long syllables. ‘Pala’ being a synonym of vinadika,
pala-vrtta designates a verse consisting of sixty long syllables, the
reciting of which takes one pala of time, i.e. twenty-four seconds.

Indeed all the three verses at the end of our manuscript are
such ‘pala-vrttas’. Why should they be recited? The Ghatika-
yantra can measure the period of one ghatika of twenty-four min-
utes. For measuring smaller periods of time, it is likely that one

3% Katharatnakara, p. 540: ghatikapatram svacchanirabhrte kunde bhaga-
vato bhanor astagamanasamaye mumoca/ ma kante paksasyante parvakase
svapsth ityadi-pala-vrtta-pathanato ...

3% Aryabhatiya, p. 175.
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recited the appropriate number of these pala-vrttas.3® It is possi-
ble that in the early seventeenth century when the Katharatnakara
was composed and also when the Ghatikayantraghatanavidh: may
have been put together, the main function of these verses was for-
gotten and that they were just recited, without being employed
for measuring the fractions of the ghatika, just as one recited the
verses about the measurements of the bowl and of its perfora-
tion. Nevertheless, the manuscript preserves three verses which
were meant to measure time, no matter whether they were so
used or not. The first verse is also the oldest; for it was quoted
by Bhaskara I in his commentary which he completed in AD
629.36 The second verse seeks the blessings of all the heavenly
bodies for the couple and the third verse celebrates the ten in-
carnations of Vispu. In Sanskrit prosody, such verses contain-
ing fifteen long syllables in each quarter are named variously as
Kamakrida, Lilakhela and so on. The last two verses are bene-
dictory in nature. It is quite appropriate to recite them in the
context of a marriage ritual. But the first verse is of a different
nature. It is not clear how it came to be connected with this
ritual.

I now reproduce the four passages. Orthography and sandh:
are silently corrected. Occasionally numerical expressions are fol-
lowed by numeral symbols, e.g. dasa 10; such numbers are omit-
ted. Wherever the wording has been emended, the original read-
ing of the manuscript (MS) or of the edition (Edn) is shown in
the footnotes.

3.1.1 Ghatikayantraghatanavidhih 37
ériganesaya namah/ atha ghatikayantraghatanavidhih/

$uddham tamravinirmitam dasapalaih 38 patram ghatardhakrti %

3% 3. R. Sarma, ‘Measuring Time with Long Syllables’.

36 Principal Vaman Shivaram Apte’s The Practical Sanskrit-English Dic-
tionary, revised and enlarged edition, Poona 1957, Appendix A: Sanskrit
Prosody, p. 1, cites this verse to illustrate the metre L#lakhela, attributing it
to the Sarasvatikanthabharana. But the verse does not occur in this text.

37 For kindly providing me with a xerox copy of this manuscript, I am grate-
ful to Professor Vidya Niwas Misra, the then Kulapati of the Sampiirnananda
Samskrta Visvavidyalaya, and to Dr B. N. Misra, the then Librarian of the
Sarasvati Bhavana.

38 MS: rasabpalaih

39 MS: °krtim
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milad drdhvasadangulam samaghanam vistarato dvadasa/ *°
viddham svarnasalakaya tripacaya (?) masaikaya tadghatim
mittva ** vai palasastivarapatandac 42 cet piirita sa ghati//1//

atha prakarantaram/

ardhodayam vastamayam suviksya

yantram pradadyaj jalaparnapatre/
sadangulotsedhasamam suvrttam

krtam mukham yad [dJvirasanigulam tat//2//
palais tu tamrair dasabhir jalasya

purnam palaih sastibhir ambuyantram/

satryamséamasatritayaiva vrtft]a-
$alakaya madhyamabhagaviddham//3//

samudrasamkhyarngulidirghayopa-
desan mayiiram naravanaradyam (!)/

gurvaksarath khendumitair asus taih
sadbhih palam tair ghatika khagadbhih 43 //4//
atha ghatisthapanabhilaksanam/

pragudagpravane dese gomayenopalepite/

mrndyam (?) kundikapatram ** sthapayed avranam subham//5//
kunkumaktena sutrena parivestya parasparam/

svacchena varina purnam tandulanam tathopari //6//

niscale salile sthapyam kundikayam jalopari/

sthapayed ghatikayantram suryabimbardhadarsanat/

ganesarkau ca sampijya gurum natvestadevatam//7//
[atha] ghatisthapanamantrah/

yantranam mukhyarapasi brahmana nirmite ghati/
dampatyoh subhakalaptihetave bhava Sobhane//8//

atha pragadimadhyantaghatibhramanaphalam aha/

40 MS: vistaratah saptakam 7

41 MS: bhittva

42 MS: °pathandc

43 MS: khasasthih

4 MS: kupdikayugmam, which is obviously wrong. Only one basin is
needed. Probably the corruption stems from ‘vastrayugma’ in Naradasamhita
92.



320

SREERAMULA RAJESWARA SARMA

yadrupam bhramanam karoti ghatika pragadimadhyam kramat
saubhagyam *® nidhanam vadhumsrtisamam yukta ca rogais tanuh®/

kanya vallabhatam upaiti *7 ganikatulya yada(?) dimam
syat sadhvt sutavittabandhusahita madhyasthitaryaprada//9//
uttaresanapurvasu ghati purna $ubhaprada/

diksu Sesasu kanyayah magna vaidhavyada smrta//10//
ma kante paksasyante paryakase dese svapsih

kantam vaktram vrttam purpam candram matva ratrau cet/
ksutksamah pratams cetas ceto rahuh krurah pradyat 48
tasmad dhvante harmyasyante Sayyaikante kartavya//11//
martandas taranathah ksonisunuh sunué cendor

vagiso daityacaryas chayaputro rahuh ketuh/

naksatrair asvinyadyais tarayuktais cabhih sarve

kuryasuh *° kalyanam vo nityarogyam laksmim ayuh//12//
lokaksemayasin matsyah kdrmah krodah pumsimho 50

yo hrasvakaro ramo ! ramah krsno buddhah 52 kalki/
evam nanarupem nanakaram nananamanam

yogidhyeyam devam devanam 5% vande ham govindam//18//

atha mangalastakam/

3.1.2 Translation

Salutation to $r1 Ganesa.
Now the method of setting up the water clock.

A pure vessel, made of copper of ten palasin weight, of the shape
of a hemisphere, measuring six arnigulas from the bottom to the
top, evenly dense, in width twelve arigulas; pierced by a golden
needle, made of one masa increased by three (¢ripacaya?). After

6 MS: saubhdgyam na
46 MS: rogais canuh

47 MS: upaiti ka

*8 MS: pradyat krarah

4 MS: kuyasuh

50 MS: pumsighe

51 MS: romo

2 MS: bauddhah

83 MS: devanam devam
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measuring with that vessel, if it sinks sixty times (or, if it is filled
in sixty palas of time), then it is a [proper] water clock.//1// %

Now another method. 5%

After carefully observing the rise of the Sun’s orb up to the half,
or the setting of the same, the instrument (i.e. the bowl) should
be placed in a basin filled with water. The bowl is so made
that its height is equal to six angulas, and the circular opening is
twelve arigulas in diameter.//2//

The water clock (ambu-yantra) is made of ten palas of copper;
it is filled by water in sixty palas.’® It is pierced at the central
portion (i.e. centre of the bottom) by a round needle made of
three and one-third masas of gold,//3//

and 4 arigulaslength; ... 57 Ten long syllables (gurvaksaras) make
one breath (asu); six of these make one pala; sixty of these make

one ghatika. //4//

Now the characteristics of the ground on which the water clock
is to be set up.

On a ground, sloped to the east and north,’® which has been
smeared with cow-dung, a vessel called kunda, faultless (avrana)
and auspicious, should be placed ... //5//

upon grains of rice and should be encircled with thread dyed in
saffron; then it should be filled with clear water.//6//

The water clock (i.e. the bowl) should be placed on the placid
water in the basin, when the Sun’s orb is half visible, after wor-
shipping Ganesa and the Sun, and after bowing to the teacher
and to the personal deity.//7//

54 The verse is highly corrupt; besides messing up the measurements, the
last line telescopes two separate prescriptions, viz. sastivarapatana ‘sinking
sixty times in a nychthemeron’ and palasastya purana ‘filling in a period of
sixty palas’.

% What follows it not exactly another method, but rather the same infor-
mation from another source.

%€ This can also mean ‘it is filled by sixty palas of water’.

57 Here the verse is contaminated by some irrelevant material ‘upadesan
mayiiram naravanaradyam’, apparently from Saryasiddhanta 13.21b: toy-
ayantrakapaladyair mayiiranaravanaraih//

88 Sloping to the east and north is considered to be auspicious; Cf.
Ramayana (vulgate edition), 2.99.24: pragudagpravanam vedim vifalam
diptapavakam. In its stead the Critical Edition chose a reading which makes
no sense. 2.93.23:

pragudaksravanam vedim visalam diptapavakam/

dadarda bharatas tatra punyam ramanivesane//
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The sacred formula (mantra) for placing the water clock:

‘O Water Clock, you have been created by Brahma as the fore-
most among the [time measuring] instruments. O auspicious one,
be the means for measuring the auspicious time [for the wedding]

of the couple.” //8//

Now he tells the fruit of the rotation of the bowl, starting from
the east etc., and ending in the middle.

According as the bowl rotates in cardinal directions from the east
up to the middle of the basin, it causes respectively the good
fortune of having the husband alive and devoted (saubhagya),
death, near death of the bride (vadhéimrtisama), the body full
of diseases, the girl becomes the favourite [of all], resembles a
courtesan, (?) virtuous, endowed with sons, wealth and relatives.
Staying in the middle, [the bowl] grants noble [sons].//9//

If the bowl becomes full (ptrna) [and sinks] in the north, north-
east, or in the east, it bestows auspiciousness; if it sinks (magna)
in the remaining directions, it is said to inflict widowhood on the

girl.//10//

[Now the pala-verses):

Do not, O pretty one, at the end of the bright fortnight, sleep at
a place open to the sky. Should it turn night, the cruel Rahu,
starving with hunger and roaming hither and thither, may eat
you up, taking your pretty round face for the full moon. There-
fore, after darkness, make your bed at a secluded place inside the

house.//11//

May the Sun, the Moon, Mars, Mercury, Jupiter, Venus, Sat-
urn, Rahu and Ketu, all these, together with the lunar mansions
beginning with Asvini, and all these stars, produce auspicious-
ness, constant good health, prosperity, and longevity [for the cou-
ple].//12//

For the welfare of the world, there [manifested the incarnations
of| the Fish, the Tortoise, the Boar, the Man-Lion, One who
had a Short Stature, [Parasu] Rama, Rama, Krsna, Buddha and
Kalkin. I bow to Govinda, the god of gods, who in this manner
assumed diverse forms, diverse shapes and diverse names, and
who is meditated upon by sages.//13//
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Now the eight auspicious verses.

Naradasamhita 5°

tallagnam jalayantrena dadyaj jyotisikottamah/
sadangulamitotsedham dvadasangulam ayatam//86//

kuryat kapalavat tamrapatram tad dasabhih palaih/

purnam sastir jalapalaih sastir magjati vasare//87//
masatrayatryamsayutasvarnavrttasalakaya 0/
caturanigulayataya ®' tatha viddham parisphutam//88//
karyenabhyadhikah (?) sadbhih palais tamrasya bhajanam/
dvadasa mukhaviskambha utsedhah sadbhir arigulaih//89//
svarpamasena vai krtva caturanigulakatmakah/

madhyabhage tatha viddha nadika ghatika smrta//90//
tamrapatre jalaih 82 piirne mrtpatre vathava subhe/
gandhapuspaksataih sardham ® alamkrtya prayatnatah//91//
tandulasthe svarnayute vastrayugmena vestite/
mandalardhodayam viksya raves tatra vinihksipet//92//
mantrenanena purvoktalaksanam yantram uttamam/
mukhyam tvam asi yantranam brahmana nirmita pura//93//

bhavabhayaya dampatyoh kalasadhanakaranam/

Translation

The best of the astrologers should measure (dadyat) ® that aus-
picious moment by means of the water clock. With a height of
six angulas, with a width of twelve angulas,//86//

let a copper bowl be made, like a hemisphere, with ten palas of
weight. It is filled in the duration of sixty palas (or, with sixty
palas of water), and sinks sixty times in a day and night. 5

/187//

5% Naradasamhita, 29.86-95, pp. 181-184.

8 Edn: masamatratryaméayutam svarna®

81 Edn: caturbhir angulair dpas

2 Edn: jalah

83 Edn: sardhair

84 lagnam dadyat’ is an interesting expression.
8% See section 0.7 above.
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It should be pierced with a circular gold needle of three and one-
third masas in weight and four angulas in length. Then it is

accurate.//88//

A copper bowl should be made with more than six palas (sic!).
The diameter of the opening is twelve and the height six angulas.

/189//

Having made with one (sic!) masa of gold [a needle that is]
four angulas [in length], [with that] when the bowl (ghatika) is
pierced thus in the middle, it is then known as the water clock
(nadika).//90//

In an auspicious copper basin, or in a clay basin that has been

filled with water, having decorated it with effort by means of
sandal paste, flowers and coloured rice,//91//

the basin which is placed upon grains of rice, to which a gold
piece is added and which is covered by a pair of clothes, one
should place the bowl after having seen the rise of half of the
Sun’s orb.//92//

With this formula, one should deposit the best of the instruments,
endowed with the aforementioned characteristics: “You have been
created a long time ago by Brahma as the foremost among the
[time measuring] instruments. For the safety (abhaya) of the
couple, you become the means of measuring the time [of their

wedding].” //93//

Piyisadhara %6

sa cestakalah katham sadhaniya ity ata Gha kasyapah/

evam gunaganan viksya lagnam niscitya yatnatah/
siddhantoktena margena lagnakalam prasadhayet//1//
jalayantrena tallagnam dadyat tenarcito dvijah/

mukham dvadasabhir vrttam 87 angulais ca sad unnatam//2//
ghatardhavat tamrapatram kuryat tad dasabhih palath/

sagtir magjaty %8 ahoratre ghatikapatram uttamam//3//
masatrayatryamsayutasvarpavrttasalakaya/

caturbhir arigulair ayataya viddham sphutam nyaset//}//
raver ardhodayam drstva vapy ardhastamayam tatha/

purvoktalaksanam yantram mantrenanena nihksipet//5//

8¢ Pryasadhard, p. 424. The verse numbers have been added.
87 Edn: vrttam dvadasabhir
%8 Edn: bhajed
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nihksipej jalapurnapatra ity arthah// yad aha Naradah//

tamrapatre jalath purne gandhapupgair alamkrte/
tandulasthe ratnayute sucibhiimav ahaspateh %/
mandalardhodayam viksya jalapatre vinihksipet//6// iti//

mantram apy Gha sa eva/

yantranam mukhyayantram tvam iti dhatra pura krtam/
dampatyor ayuvrddhyartham putradidhanchetave/
jalayantraka me tasmad istasiddhiprado © bhava//7// iti//

3.3.2 Translation

How is that desired auspicious moment of time to be determined:
in reply to this question, Kasyapa spoke thus:

In this manner, after considering all the good points, and having
chosen, with effort, the auspicious moment (lagna) according to
the method taught by the Siddhantas, the time of that auspicious
moment should be calculated (prasadhayet).//1//

Let the Brahmana, who had been honoured by him (i.e. the
householder) measure that moment (lagnam dadyat) by means
of a water clock.”! Let a copper bowl be made with ten palas
weight, like a hemisphere, with the circular mouth measuring
twelve arigulas in diameter and six angulas in height. If it sinks
sixty times in a day and night, it is the best water clock. //2-3//

The bowl that has been clearly pierced by a circular needle of
gold, of three and one-third masas’ weight and four angulas’
length, should be placed [on the water].//4//

After having seen the rise of half of the Sun’s orb, or the setting of
the half likewise, the instrument having the aforementioned char-
acteristics should be deposited, with this sacred formula. //5//

‘Should be deposited’ means ‘in a basin filled with water’. Thus
spoke Narada:

In a copper basin, which is filled with water, which is decorated
with sandal paste and flowers, which is situated upon grains of
rice on a pure ground, and which is endowed with jewels (rat-
nayuta), after noticing the rise of half of the Sun’s orb, [the bowl]
should be deposited. //6// He also taught the sacred formula:

% Edn: aharpateh

70 Edn: °pradam

! Note the distinction between the two expressions ‘lagnam prasadhayet’
and ‘lagnam dadyat.’
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“You have been created a long time ago by Brahma as the fore-
most among the [time measuring] instruments. Therefore, for
increasing the longevity of the couple and for conferring on them
sons, wealth and the like, O water clock of mine, grant them the
fulfilment of their desires.” //7//

3.4.1 Dharmasindhuh ™
atha lagnaghatisthapanam/ dasapalamitatamraghatitam sadangulonna-
tam dvadasangulavistrtam ghati-yantram kuryad iti Sindhuh/

dvadasardhapalonmanam caturbhis caturarigulaih/

svarpamasaih krtacchidram yavat prasthajalaplutam//

iti tu $ribhagavate trtiyaskandha uktam/ asyarthah asitigurijatmakah

karsah/ asyaiva suvarnasamjna/ karsacatustayam palam/ tatha ca satpa-
latamraviracitam patram vimsatigunijonmitasuvarnanirmitacaturangula-
dirghasalakaya mile krtacchidram kuryat/ tena chidrena yavat prastha-

parimitam jalam pravisati tena ca prasthajalaptranena tat patram jale

magnam bhavati tat patram ghatikalapramanam/ tatra prasthamanam

tu sodasapalatmakam/

palam suvarnas catvarah kudavah prastham adhakam/

dronam ca kharika ceti purvapurvacaturgunam//
ity ukteh/ granthantare caturmustih kudavas catvarah kudavah prastha
iti/ kecit sastisamkhjakaguruvarnoccar/anje palasamjriakalah sastipala-
kalo nadikety ahuh/ evam pramanikrtam ghatiyantram suryamanda-
lasyardhodaye ’ste va jalapurne tamrapatre mripatre va ksipet/ tatra
mantrah/

mukhyam tvam asi yantranam brahmana nirmite pura/

bhava bhavaya dampatyoh kalasadhanakaranam//

anena mantrena ganesavarunapujanapurvakam ghatiyantram sthapayet/
evam sthapita ghatt agneyayamyanairrtavayavyadidiggata na Subhd/ ma-
dhyasthitanyadiggata ca subha/ evam agneyadi paficadiksu purna na
subha// iti ghativicarah

3.4.2 Translation

Now the setting up of the water clock [for measuring] the auspi-
cious moment.

"2 Dharmasindhu, pp. 510-511.
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The Sindhu declares that the water clock should be made of ten
palas of copper, six arigulas high and twelve arigulas wide.

‘[A vessel made of] half of twelve palas’ weight, in which a hole
has been made [with a needle of] four masas of gold and four
arigulas [in length), till it is filled by (?) one prastha of water.’

Thus it has has been said in the third Skandha of the sacred
Bhagavata. " Its meaning is [as follows]. Eighty gufijas make one
karsa. The same has the designation of suvarna. Four karsas are
one pala. Thus, a vessel should be made of six palas of copper; it
should be pierced at the base by means of a needle made of twenty
gunijas’ weight of gold and four arngulas in length. Through this
perforation, by the time a prastha measure of water enters, that
bowl sinks in the water, because of the prastha measure of water
that filled it. Then that vessel becomes the standard measure for
the period of one ghati. There the unit of one prastha contains
sixteen palas. 74

For it has been said: one pala is four suvarnas; then kudava,
prastha, adhaka, drona and kharika, are respectively each four
times the previous unit.

In another text, it has been said that four fistfuls are one kudava,
four kudavas are one prastha.

Some others say that the time taken for uttering sixty long sylla-
bles is one pala, and that the duration of sixty palasis one nadika.
The water clock, thus calibrated, should be placed in a copper
basin or clay basin, full of water, when half of the Sun’s orb has
risen or set. There this sacred formula is recited.

“You have been created long time ago by Brahma as the foremost
among the [time measuring] instruments. For the sake of the

78 Bhagavata 3.11.9.

7 What is described in the Bhagavata is the outflow type of water clock.
Here the perforation is made by a gold needle of four masgas (= twenty
gufijas) in weight and four arigulas in length, cf. Kautiliya Arthasastra and
Jyotiskarandaka, cited in n. 4 and n. 5 above. The volume of the water
discharged by this clock in a fixed period of time is one prastha. In this type
of clock, water does not enter (pra-vifati) but flows out (nihsarati). Simi-
lar confusion occurs elsewhere also. For example, while the Jyotiskarandaka
describes the water clock of the outflow type, the commentator Malayagiri
interprets the passage in the sense of the sinking bowl type. I shall discuss
these two types elsewhere in greater detail. Finally, after a long and tire
some excursion into metrology, the Dharmasindhu comes to the conclusion
that the water that enters into the vessel has the volume of one prastha which
is equal to sixteen (godasa) palas. Recall Sripati’s view that the bowl should
hold sixty (sasti) palas of water!
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state of [their] becoming a married couple (dampatyoh bhavaya),
you be the means of measuring time.’

With this sacred formula, preceded by the worship of Ganesa and
Varuna, the bowl should be placed [on the water in the basin]. If
the bowl thus placed moves to the south-east, south, south-west,
or north-west of the basin, it is not auspicious. If it stays in the
middle, or moves to other directions, it is auspicious. Likewise,
if it fills [and sinks] in the five directions starting from the south-
east, it is not auspicious. Thus the discussion of the water clock.
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