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0.2 Aryabhata I was the first to describe the bowl of this water 
clock in his A ryabhatasiddhanta.3 He describes it in the following 
words: 

vrttarp, tamramayarp, patrarp, karayed dasabhil,i palail,i/ 

~a4angularp, tadutsedho vistaro dvadasanane// 

tasyadhal;& karayec chidrarp, palena~tangulena tu/ 

ity etad ghatikayantra1Jl pala!Ja!Jtyambupiirat'ii.t/ / 

sve~ta7Ji vanyad ahorii.tre ~a#yii.mbhasi nimajjati/ 

tamrapiitram adhaschidram ambuyantrarp, kapalakam/ / 

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

'One should get a hemispherical bowl made of copper, 10 palas in 
weight, six angulas in height, and twelve angulas 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 ghat'i). 

'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 K apala.' 

Shukla obviously thought that this passage describes two differ­
ent instruments, called respectively Ghatika-yantra and Kapala­
yantra.4 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 howl, having a height of six angulas and an upper 
diameter of twelve angulas. 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 Aryabhaia's descriptions of var­
ious instruments survive in R~~a Aradhya's commentary on the 
Sii.ryaaiddhiinta. Kripa Shankar Shukla published these passages in his paper 
'Aryabhaia l's Astronomy with Midnight Day-Reckoning'. 

4 Accordingly, Indian Aatronomy: A Source-Book reproduces these verses 
and their translation under two different heads, viz. 10.11.1: Ghapika-yantra 
(p. 91) and 10.5.5: Kapiila-yantra (p. 89). 
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and a [length of] eight angulas.' 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 ma~akas of gold and four angulas in length.'5 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 angulas in length, can pass 
through it. '6 

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 impor_t;ant is that the bowl should be able to fill with 

5 This system is employed for the first time in the Kautili'ya Arthaiiistra 
for defining the perforation of the outflow water clock ( Nalikii- or Natj.ikii· 
yantra); cf. 2.20.34: suvarr;iamii.~akiii catviirai caturariguliiyiimii~ kumbhac· 
chidram iidhakam ambhaso vii nii.likii. 

6 Simil~ specifications were given in other texts as well. The 
Jyoti~karar;itj.aka (verses 11-14) lays down that the hole of the outflow wa­
ter clock ( nii.ligii) 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 mii~as' weight and 
four arigula.s' length should pass through it. Al-Biriini (Vol. I, p. 334) cites 
from 'the book Srudhava 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 manii. 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 man ii of water will flow out through this hole in one ghapr.' 
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 (kapiila) 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). '7 

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

dasabhil) sulbasya palail) piitra1Jl kalasiirdhasannibha1Jl ghapitam/ 

hastiirdhamukhavyiisa'f!I- samaghatavrtta'f!l dalocchriiyam// 

satrya1Jlsamii!Jakatrayakrtanalayii samasavrttayii hemnaly,/ 

caturangulayii viddha1Jl majjati vimale jale nii<f.yii.// 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 
angulas) 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 mii!Jas of gold and 
of four angulas in length, sinks into clear water in one ghatikii. 
( nii.<f.i).' 

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 ahoriitra; cf. Briihmasphuta-siddhiinta, 22.41: 

ghatikii kalasiirdhiikrti tiimra1Jl piitra1Jl tale 'prthu cchidram/ 
madhye tajjalamajjana!Ja!JtYii dyunisa1Jl yathii bhavati// 

'The Ghapikii-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.' Siiryaaiddhiinta, 13.23 also gives a similar 
definition, without specifying the measurements: 

tii.mrapiitram adhaschidra1Jl nyasta1Jl ku'l)<f.e 'maliimbhasi/ 
!Ja!Jtir majjaty ahoriitre sphuta'f!I- yantra1Jl kapii.lakam// 

8 Si1yadhlvrddhidatantra, Part I, 21 ( Yantriidhikiira), 34-35. 
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angulas' length to a gold needle three and one-third ma~as in 
weight and four angulas in length.9 According to Sridhara, who 
is a near contemporary of Lalla, sixty-four ma~as make one pala.10 

Then the perforation prescribed by Lalla would be 5 / 48th of that 
prescribed by Aryabhata.11 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 Siddhantasiromarii: 

ghatadalariipii ghatitii ghatikii. tii.mri: tale 'prthucchidrii/ 

dyunisanimajjanamityii bhaktarp, dyuniiarp, ghati:miinam/ / 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 

9 Of course, Lalla also adds that the vessel and the perforation 
can be of any dimension, provided the bowl sinks in one ghafi: cf. 
Si1yadhfvrddhidatantra, Part I, 21 ( Yantriidhikiira), 36: 

athavii svecchiighatitarp, ghatzpramiibhif:i, prasadhita1Jl bhiiyaf:i, / 
'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 Patigariita, Rule 10. 
11 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 angulas' length. 
Then its volume will be 8A. If a gold wire of 1 pala (64 ma1as) has a volume 
of 8A, then a gold wire of 3t ma1as will have the volume of~! · !j- =A· f2. 
The gold wire of !j-ma1as is 4 angulas long. Then the area of its cross section 
B =A· f2 · l =A· /a· 

12 Siddhiintasiromarii, Goliidhyiiya, Yantriidhyaya, 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 Vasana­
bhiJ.!Ya: 'Here, we ignore the definition of the water clock given 
by certain scholars as 'dasabhi~ sulbasya palair ... ' because it is 
illogical (yukti-sunya) and difficult to implement ( durghata). '13 

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 ghatika, 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 H's statement. 
His diction (ghatadalarupa ghatitii ghatika tiimrf tale 'pfthucchi­
dra) follows very closely that of Brahmagupta (ghatika kalasardha­
krti tamra1Jl patra1[L tale 'prthu cchidram).14 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 'prthu' or 'aprthu'. Bhaskara's auto-commentary 
is silent on this issue. 

However, Bhaskara Il's commentator Munisvara (b. 1603) ex­
pressly prohibits the insertion of an avagraha here. Thus he ar­
gues in his Marfci commentary: 'The bowl should be so made 

13 Ibid, p. 367: atra daiabhi~ folbaaya palair ity iidi yad ghafilak11aria'!I 
kaiicit krta"!I tad yuktiiunya'7!1 durghata"!I cety etad upek{litam / 

14 Seen. 6 above. 
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that it has a large hole (Prthucchidra = mahiirandhra) 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 a ( akiira­
prasle~a) [by reading aprthu] is not proper.' 15 

We do not know if this is the intention of Bhaskara II or if 
this is just Munisvara's view.16 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.17 It is 
more likely, therefore, that Bhaskara intended to say 'aprthu'. 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 ghafi of sixty palas. Aryabhata expressed 
this as 'pala~a~fyii ambupurap,a'. 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 Aryabhatfya, 
Bhaskara I mentions such a view, albeit as a purvapak~a. 18 Since 
his discussion throws up many problems, it is necessary to quote 
his statement in full and then to analyse it: 

katharp, punar divasasya ~a~tibhii.ga~ sii.dhyate ity atrii.bhidhfyate/ 
atra kecid bruvate suva1'1)arajatatii.mrii.r:iii.m anyatamarp, pii.tram 

15 Siddhiintasiromarii, p. 367: tale 'dhobhage prthucchidrii mahiirandhrii 
ghapikii. kiiryii / etena jalapurriapiitre nik~iptiidhaschidre jalii.gamane jalii.nta­
rgatamalii.dikaTfl vastu pratibandhakaT[t na bhavati tathii. chidraTJl kii.ryam iti 
sii.citam/ suk~macchidre malii.dikena tatpratibandhasambhavii.d akii.raprasle~o 
na yuktaJ;./ 

16 The only other published commentary by Nri;i:rpha is silent on this issue; 
see p. 442 of N:rsi:rpha's commentary. See Bibliography. 

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

18 Aryabhatiya, p. 174. 



SETTING UP THE WATER CLOCK 309 

ardhavrttakiirarp, !Ja!Jtipalapii.nfyadhii.raka7[i pii.rakarp, nisrii.vakarp, 
vii. ghatiketi/ nai!Ja niyamo 19 yii.vat palii.ni !Ja!Jt* pii.nfyarp, pras­
ravaty ii.piiryate vii. tii.vatii. nii.flikii.kiila iti/ prii.jnii.s tu naivam iti 
mayante/ katharp, tarhi/ ahorii.traprasrutasya pii.nfyasya !Ja!Jtibhii.­
go ghatikii.pramii.1)a iti sthii.lal;i kalpal;i/ siik!JmaS tu samii.yii.m ava­
nau nirdi{Jtii.kii.rasya sankor ghatikii.chii.yii.m ankayitvii. ghapikii. sii.­
dhyate/ ghatikii.chidra7[i ca chii.yii.kiilavasii.d yuktyii. 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 
ghatikii. ( nii.flikii.-kiila) 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 ( sthii.lal;i kalpal:i) 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 ghatikii.. The 
more accurate method is to measure the ghatikii. by marking the 
shadow of one ghafika, cast by a gnomon of specified shape that 
has been set up on a level ground. The perforation in [the bowl 
of] the Ghatikii.-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 nai~a niyama~ 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 vihitarp, palair yat 
!Ja¢ariguloccarp, dvigur;i,iiyatiisyam/ 
tad ambhasii !Ja!Jfipalaily. prapuryarp, 
piitrarp, ghatiirdhapramitarp, ghatz syiit// 

satryarp,samii!Jatrayanirmitii yii 
hemnal;i saliikii caturarigulii syiit/ 

viddharp, tayii priiktanam atra piitrarp, 
prapiiryate nii~ikayiimbunii yat// 20 

'A vessel, resembling half a pot in shape (i.e. hemispherical), 
made of ten palas of copper, six angulas in height and twice the 
same in the diameter of the mouth, which can be filled with 
sixty palas of water, is the Ghatz-yantra. It should be pierced 
beforehand by a four angulas long gold needle that has been made 
of three and one-third mii!Jas [of gold]. Then it fills with water 
[and sinks] in one ghatikii (= nii~ikii).' 

The expression 'tad ambhasa ~a~~tipalailJ, prapurya1[l' 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 
na<f,ikayambuna 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 'panfyapala' in contexts where it is quite certain that it 
is a time unit. Thus Aryabhata II speaks of six asus in one 
panfyapala; and Bhaskara II of 3600 panfyapalas in a day and 
night.21 Probably here it means 'a pala that is measured by 
means of water clock' as distinct from 'pala', 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 Siddhii.ntasekhara 19.19-20. 
21 See M ahii.siddhii.nta, 1.6: prii.i;ia?i pii.nzyapale tii.; Siddhii.ntasiromai;ii, Golii.­

dhyii.ya, Yantrii.dhyii.ya, 8, Vii.sanii.bhii.~ya: dyuni8animajjanasarpkhyayii. yadi 
~attrirp8acchatii.ni pii.nfyapalii.ni labhyante tadaikena kim iti trairii.Sikam. 
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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 purvapak{lins 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, 22 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, 23 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. 



312 SREERAMULA RAJESWARA SARMA 

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. 24 

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.25 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.26 At the beginning of the eleventh 
century, al-Birfi.nI 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. ' 27 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
luqs, 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. 28 

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.29 But householders too required the 

24 The bowl is now in the Museum of the Clockmakers' Company in London. 
25 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-Blriinl, 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 lshrat Alam, 'Announcing Time: The Unique Method at Hayatnagar 
1676.' 

29 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 ( subha-muhurta or 
subha-lagna, or simply muhurta 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.30 

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 Ghatikiiyantraghataniividhi. This manuscript 
cites Narada as the authority for this ritual. The extant ver­
sion of the Niiradasarphitii (before 1365) does describe the rit­
ual but the wording is somewhat different. Likewise Govinda 
Daivajfia's Pi:yu~adhiira commentary (AD 1603) on his pater­
nal uncle Rama Daivajfia's Muhurtacintamarii (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 Ghatikayantraghataniividhi is a small paper manuscript 
of just three folios, now deposited in the SarasvatI Bhavana of 
Sampuq1ananda Sa.IpSk:rta Visvavidyalaya at Varanasi. The title 
Ghatikiiyantraghataniividhi is mentioned at the beginning of the 
work. There are in all thirteen verses. These are followed by 
the expression 'atha mangala~takam'. 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 

5° 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 ( = ghatt:s) until the time 
fixed for his entrance into the wedding-booth.' 



314 SREERAMULA RAJESWARA SARMA 

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 (ku~{la) on a 
sacred ground; (ii) placing the bowl therein at sunrise or sunset; 
(iii) the mantra 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 Yajamiina 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 Kathiiratniikara 
which Hemavijaya Ga1,1in composed in AD 1600 in Ahmedabad, 
there is an account of a Brahma:i;ia setting up the water clock for 
telling the time of his daughter's marriage, which runs thus: 

'The Brahmai;i.a, 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 ghatikii. 
[bowl] the height should be made of six angulas. The diameter 
there should be made to the measure of twelve angulas. 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.'31 

31 Kathiiratnakara, pp. 539-40: 
viSe~ato niJ:i,ie~ajyotil;tiastrakuialo vinirmitakunkumatar4ulatilakal;t sa vipral;t 

daiatii.mrapalavartapatre vrtt"ikrte sati/ 
ghatikayii.rp. samutsedho vidhii.tavyal;t ~a~angulal;t/ / 
vi~kambharp. tatra kurv"ita pramiir;iiid dviidaiangulam/ 
~a~t[y}ambhal;tpalapiireri-a ghatikii sadbhir i~yate// 

ityadiparipurriapramariopetarp. ghatikiipii.trarri svacchani"rabhrte kuri~e 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 Brahma:Qa'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.32 Both these processes oc­
cur in the case of the Ghatikii-yantra. Even today, in temples at 
Mathura, the midnight hour of Kf~i;ta'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 Brahma:Qa 
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 Ghatikiiyantraghataniividhi and the Niiradasa1[lhitii provide 
the dimensions of the bowl and its perforation, not once but twice, 
ostensibly as two alternative methods (prakiirantara) 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 bhiinor a&tagamanaaamaye 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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NaradasaTJlhita, the basin is wrapped in a pair of clothes. The 
Piyu§adhara 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 ghatis, 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, GaJ}.esa 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 Na.rada. However, the text of the formula 
varies in all the four sources; the one cited in the Piyu§adhara 
shows the greatest divergence. The original text may be that 
which occurs in the NaradasaTJlhita; a variation of this can be 
seen in the Ghatikayantraghatanavidhi and an elaboration of the 
same in the Piyu~adhara. 
NaradasaTJlhita: 

mukhyaT[l tvam asi yantra'l}aTfl brahma'l}a nirmita pura/ / 
bhavabhayaya dampatyoTJ, kalasadhanakarariam/ 

Dharmasindhu: 
mukhyaT[l tvam asi yantra1}a1Jl brahmaria nirmite pura/ 
bhava bhavaya dampatyoTJ, kalasadhanakarariam/ / 

Ghatikayantraghatanavidhi: 
yantrariaTfl mukhyarupasi brahmap,a nirmite ghati/ 
dampatyoTJ, subhakalaptihetave bhava sobhane/ / 

Piyu§adhara: 
yantra'l}aTfl mukhyayantraT[l tvam iti dhatra pura krtam/ 
dampatyor ayuvrddhyardhaT[t putradidhanahetave/ 
jalayantraka me tasmad i§tasiddhiprado 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 Ghatikayantraghataniividhi, 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 Ghatikiiyantraghatanavidhi, 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 Brahma:i;ia 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 'mii kiinte pak~asyiinte parviikase svapsi~ ... '33 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 Brahma:i;ia recited this and similar pala-vrt;tas. 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 Aryabhafiya.34 There Bhaskara explains that 
the time taken to utter sixty long syllables (guru-ak~aras) is one 
vina<f,ika, and then cites the first of our three verses which consists 
exactly of sixty long syllables. 'Pala' being a synonym of vina<f,ikii, 
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 Ghatikii­
yantra can measure the period of one ghatika of twenty-four min­
utes. For measuring smaller periods of time, it is likely that one 

33 Kathiiratniikara, p. 540: ghafikiipiitrarp avacchanirabhrte ku!l>{le bhaga­
vato bhiinor aatagamanaaamaye mumoca/ mii kiinte pak~aayiinte parviikaie 
sviipa~ ityiidi-pala-vrtta-pa,thanato ... 

34 Aryabhatiya, p. 175. 
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recited the appropriate number of these pala-vrttas.35 It is possi­
ble that in the early seventeenth century when the Kathiiratniikara 
was composed and also when the Ghatikiiyantraghataniividhi 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 ghatikii, 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 Vi~~u. In Sanskrit prosody, such verses contain­
ing fifteen long syllables in each quarter are named variously as 
Kiimakri<f,ii, Liliikhela 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 sandhi 
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 Ghatikiiyantraghataniividhil}, 37 

sr'igm:ie8aya namal;i,/ atha ghatikayantraghatanavidhi~/ 

suddharp, tiimravinirmitarp, daiapalai~ 38 piitrarp, ghatardhiikrti 39 

35 S. 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 Liliikhela, attributing it 
to the Sarasvatikanthiibharana. But the verse does not occur in this text. 

37 For kindly pro~iding me 0 with a xerox copy of this manuscript, I am grate­
ful to Professor Vidya Niwas Misra, the then Kulapati of the Sampill1tiinanda 
Saqislqta Visvavidyalaya, and to Dr B. N. Misra, the then Librarian of the 
Sarasvati Bhavana. 

38 MS: rasa6palaiQ, 
39 MS: 0 krtirp. 
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mii.lad ii.rdhva!Ja~angula1Ji samaghana1Jl vistarato dvadasa/ 40 

viddhaT}l svaN)asalakaya tripacayii {?) ma!Jaikaya tadghatf1Jl 
mittva 41 vai pala!Ja~pivarapatanac 42 cet pii.rita sa ghatf//1// 

atha prakarantaram/ 

ardhodayaT}l vastamaya1J!- suvik~a 
yantra1Jl pradadyiij jalapii.N)apatre/ 

~a~angulotsedhasama1Jl suvrtta1J1-
krta1Jl mukha1Ji yad {djvirasiingula1Ji tat//2// 

palais tu tamrair dasabhir jalasya 
pii.N)arp, pala-Qi. !Ja!Jtibhir ambuyantram/ 

satryaT}lSamii~atritayaiva vrt[t]a-
salakayii madhyamabhagaviddham//9// 

samudrasarp,khyangulidfrghayopa-
deian mayii.rarp, naraviinaradyam (!)/ 

gurvak!JaraiJ.i. khendumitair asus tail). 
§a{lbhi~ pala'T[t tair ghatika kha~a<)bhiJ.i. 43 // 4// 

atha ghatisthapanabhii.lak~at;iam/ 

pragudagpravape dese gomayenopalepite/ 

mrnaya1J!- (?) km;i<)ikapatraT]l 44 sthapayed avratia1Ji 8ubham//5// 

kunkumaktena sii.tretia parive!Jtya parasparam/ 

svacchena varitia piiN)a'T[t tati<Julanii7]i tathopari 116 /I 
niscale salile sthapya1J!- kuti<Jikaya'T[t jalopari/ 

sthapayed ghatikayantra1J1- suryabimbardhadarsanat/ 

gatie8iirkau ca sa1J!-piijya guru7]i natve§tadevatam//7 // 

[ athaj ghatzsthapanamantra~/ 

yantrapa1Ji mukhyarii.piisi brahmapa nirmite ghati/ 

dampatyo~ 8ubhakiilaptihetave bhava sobhane//8// 

atha pragiidimadhyantaghatwhramapaphalam aha/ 

40 MS: vi1tarata~ 1aptakafJl 7 
41 MS: bhittva 
42 MS: 0 pathanii.c 
43 MS: kha,a,thi~ 
44 MS: ku1:<Jikayugma1Jl, which is obviously wrong. Only one basin is 

needed. Probably the corruption stems from 'va1trayugma' in Nii.rada1af'flhitii. 
92. 
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yadruparp, bhrama:iarp, karoti ghatikii priigiidimadhyarp, kramiit 
saubhiigyarp, 45 nidhanarp, vadhumrtisamarp, yuktii ca rogais tanuly,46 / 

kanyii vallabhatiim upaiti 47 gary,ikiitulyii yadii(?) dimarp, 

syii.t sii.dhvi: sutavittabandhusahitii. madhyasthitiiryapradii.//9// 

uttaresiinapurviisu ghatz purry,ii fobhapradii/ 

dik$u se$iisu kanyiiyiif.i magnii. vaidhavyadii smrtii//10// 

mii. kiinte pak$asyiinte paryii.kase dese svii.psi:f.i 

kii.ntarp, vaktrarp, vrttarp, pur:iarp, candrarp, matvii riitrau cet/ 

k$utk$iimaf.i priitarp,s cetas ceto rii.huf.i kruraf.i prii.dyii.t 48 

tasmiid dhviinte harmyasyiinte 5ayyaikii.nte kartavyii.//11// 

mii.rta:i~as tiirii.nii.thaf.i k$ory,zsunuf.i sunus cendor 

viigi:So daityiiciiryas chiiyii.putro riihul;i ketufJ/ 

nak$atrair asvinyii.dyais tiiriiyuktais cii.bhif.i sarve 

kuryii.suf.i 49 kalyii.ry,arp, vo nityiirogyarp, lak$mi"m iiyuJ;i//12// 

lokak$emayiisi"n matsyaf.i kurmaf.i kro~af.i purp,sirp,ho 50 

yo hrasvii.kii.ro riimo 51 rii.mal;i kf$1}-0 buddha!J, 52 kalki"/ 

evarp, niiniiruparp, niiniikii.rarp, niinii.nii.mii.narp, 

yogidhyeya7J7- deva7J7- deviinii.7J7- 53 vande 'ha7J7- govindam//13// 

atha mangalii.$takam/ 

3.1.2 Translation 

Salutation to sri Gal).efa. 

Now the method of setting up the water clock. 

A pure vessel, made of copper of ten palas in weight, of the shape 
of a hemisphere, measuring six angulas from the bottom to the 
top, evenly dense, in width twelve angulas; pierced by a golden 
needle, made of one mii$a increased by three ( tripacayii?). After 

45 MS: saubhagyarp, na 
46 MS: rogaii canu?i 
47 MS: upaiti ka 
48 MS: pradyat krural;i 
49 MS: kuyasu?i 
50 MS: purp,s"ighe 
51 MS: romo 
52 MS: bauddhah 
53 MS: devanar; devarp, 
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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// 54 

Now another method. 55 

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 angulas in diameter.//2// 

The water clock ( ambu-yantra) is made of ten palas of copper; 
it is filled by water in sixty palas.56 It is pierced at the central 
portion (i.e. centre of the bottom) by a round needle made of 
three and one-third mii!Jas of gold,//3// 

and 4 angulas length; ... 57 Ten long syllables (gurvak!Jaras) make 
one breath ( asu); six of these make one pala; sixty of these make 
one ghafikii. / / 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,58 which has been 
smeared with cow-dung, a vessel called kuti~a, faultless ( avratia) 
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 Ga:r.iesa and the Sun, and after bowing to the teacher 
and to the personal deity.//7 // 

S4 The verse is highly corrupt; besides messing up the measurements, the 
last line telescopes two separate prescriptions, viz. ~a~tivarapatana 'sinking 
sixty times in a nychthemeron' and pala~a~tya puraria 'filling in a period of 
sixty palas'. 

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

56 This can also mean 'it is filled by sixty palas of water'. 
57 Here the verse is contaminated by some irrelevant material 'upadeiiin 

mayiiraf]l naraviinariidyam', apparently from Suryasiddhiinta 13.2lb: toy­
ayantrakapiiliidyair mayuranaraviinaraiM / 

58 Sloping to the east and north is considered to be auspicious; Cf. 
Ramiiyaria (vulgate edition), 2.99.24: priigudagpravariarp vedif]l viiiiliirp 
dfptapiivakiim. In its stead the Critical Edition chose a reading which makes 
no sense. 2.93.23: 

priigudakiravariiirp vedfrp visiiliirp dfptapiivakiim/ 
dadaria bharatas tatra pm;iyiif]l riimaniveiane/ / 
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The sacred formula (mantra) for placing the water clock: 

'0 Water Clock, you have been created by Brahma as the fore­
most among the [time measuring] instruments. 0 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 (saubhiigya), 
death, near death of the bride ( vadhumrtisama), 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 (pu712a) [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, 0 pretty one, at the end of the bright fortnight, sleep at 
a place open to the sky. Should it turn night, the cruel Rii.hu, 
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, [Para.Su] Rama, Rama, K:pg1a, 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. 

3.2.1 Naradasa1[1hita 59 

tallagnarp, jalayantref)a dadyiij jyoti§ikottama!J.I 

§a¢angulamitotsedha1f1- dviidasiingulam ayataml 1861 I 

kuryiit kapii.lavat tiimrapiitra1f1- tad dasabhil) palail)I 

piirf)arp, §a§tir jalapalail) §a§tir majjati viisarel 18711 

mii§atrayatrya,,,,,sayutasvarf)avrttasaliikayii 60 I 

caturanguliiyatayii 61 tathii viddharp, parisphutaml 1881 I 

kiirye1)iibhyadhikal) (?) §a¢bhil) palais tiimrasya bhiijanaml 

dviidasa mukhavi!Jkambha utsedhal) §a¢bhir angulail)l l89l I 

svarf)amii§ena vai krtvii caturangulakiitmaka!J.I 
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madhyabhiige tathii viddhii nii¢ikii ghatikii smrtiil l90l I 

tiimrapiitre jalail]. 62 piirf)e mrtpiitre viithavii 8ubhel 

gandhapu!Jpiik!Jatail) siirdham 63 alarp,krtya prayatnatal)ll91ll 

ta1)¢ulasthe svarf)ayute vastrayugmena ve!Jtitel 

ma1)¢alardhodaya1f1- vik§ya raves tatra vinil].k§ipetl 19£11 

mantre1)ii.nena purvoktalak§ar,i.arp, yantram uttamaml 

mukhyarp, tvam asi yantrii1)ii1fl brahma1)ii. nirmitii puriil 1931 I 

bhavii.bhayii.ya dampatyol) kii.lasiidhanakii.raJ)aml 

3.2.2 Translation 

The best of the astrologers should measure ( dadyat) 64 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. 65 

//87// 
69 Nii.radasaf[lhitii., 29.86-95, pp. 181-184. 
60 Edn: mii.~amii.tratryal'}liayutal'}l svar:ia0 

61 Edn: caturbhir angulair ii.pas 
62 Edn: jalaJ.i 
63 Edn: sii.rdhair 
64 'lagnarii dadyii.t' is an interesting expression. 
66 See section O. 7 above. 
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It should be pierced with a circular gold needle of three and one­
third mii11as 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. 
//89// 
Having made with one (sic!) mii11a of gold [a needle that is] 
four angulas [in length], [with that] when the bowl (ghatikii) is 
pierced thus in the middle, it is then known as the water clock 
(nii~ikii.).//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// 

3.3.1 Pfyil~adhiirii 66 

sa ce11takii.lal;i. katharp, sii.dhan'i:ya ity ata aha kasyapaQ./ 

evarp, gm_iagar:ian vf:k11ya lagnarp, niscitya yatnatal;i./ 

siddhii.ntoktena miirger:ia lagnakii.larp, prasii.dhayet//1// 

jalayantrer:ia tallagnarp, dadyii.t tenii.rcito dvijaly,/ 

mukharp, dviidasabhir vrttam 67 angulais ca 11a~ unnatam//2// 

ghatii.rdhavat tii.mrapii.trarp, kuryii.t tad dasabhil;i. palail;i./ 

11a11tir majjaty 68 ahorii.tre ghatikii.pii.tram uttamam//3// 

ma11atrayatryarp,sayutasvarr:iavrttasalii.kayii./ 

caturbhir angulair ii.yatayii. viddharp, sphutarri nyaset// 411 
raver ardhodayarp, dr11tvii vii.py ardhii.stamayarp, tathii/ 

purvoktalak11ar:iarri yantrarp, mantrer:ianena nif:,k11ipet//5// 
66 PfyfJ.sadhara, p. 424. The verse numbers have been added. 
67 Edn: 0 vrttaf!i dvadaiabhir 
68 Edn: bhajed 
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niJ:ik1Jipej jalapii.n;iapatra ity arthaJ:il I yad aha NaradaJ:il I 
tamrapatre jalai!J, pii.n;ie gandhapup1Jair alarp,krtel 
tar;ujulasthe ratnayute 8ucibhii.mav ahaspatel;i 69 I 
marpjalardhodayarp, vm1Jya jalapatre viniJ:ik1Jipetl l6l I itil I 

mantram apy aha sa eval 

yantrari,arp, mukhyayantrarp, tvam iti dhatra pura krtarp,/ 
dampatyor ii.yuvrddhyartharp, putrii.didhanahetavel 
jalayantraka me tasmii.d ilJtasiddhiprado 70 bhaval 1711 itil I 

3.3.2 Translation 

325 

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 Siddhii.ntas, the time of that auspicious 
moment should be calculated (prasadhayet).//l// 

Let the Brii.hmal).a, who had been honoured by him (i.e. the 
householder) measure that moment ( lagnarp, dadyat) by means 
of a water clock.71 Let a copper bowl be made with ten palas 
weight, like a hemisphere, with the circular mouth measuring 
twelve angulas 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 ma!JaS' 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 Nii.rada: 

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: 

69 Edn: aharpate~ 
70 Edn: 0 pradarµ 
71 Note the distinction between the two expressions 'lagnarµ prasiidhayet' 

and 'lagnarµ dadyiit.' 
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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, 0 water clock of mine, grant them the 
fulfilment of their desires.' 11711 

3.4.1 DharmasindhulJ 72 

atha lagnaghatisthiipanam/ dasapalamitatiimraghapitarp, '!a~arigulonna­
tarp, dviidasiingulavistrtarp, ghati-yantrarp, kuryiid iti Sindh'UQ/ 

dviidasiirdhapalonmiinarp, caturbhis caturangulaily./ 

sva1'1}amii!JailJ. kftacchidrarp, yiivat prasthajalaplutam/ / 

iti tu sril>hiigavate trtiyaskandha uktam/ asyiirthaly. asitigunjiitmakaly. 
karf!a/y./ asyaiva suva1'1}asarp,jnii/ karf!acatu'!tayarp, palam/ tathii ca f!atpa­
latiimraviracitarp, piitrarp, virp,satigunjonmitasuva1'1}anirmitacaturarigula­
dirghasaliikayii mii.le krtacchidrarp, kuryiit/ tena chidreria yiivat prastha­
parimita'f!I- jalarp, pravisati tena ca prasthajalapiiratiena tat piitrarp, jale 
magnarp, bhavati tat piitrarp, ghatikiilapramii.tiam/ tatra prasthamii.narp, 
tu f!O~asapalii.tmakam/ 

palarp, suva1'1}ii.S catviiraly. ku~avaly. prastham ii.ifhakam/ 

droriarp, ca khii.rikii. ceti pii.rvapii.rvacaturguriam/ / 

ity ukte!y./ granthii.ntare caturmu!Jti/y. ku~avas catvii.raly. ku~aviily. prastha 
iti/ kecit '!a'!tisarp,khfiakaguruva1'1}occiir{ari}e palasarp,jnakiilaly. '!a'!tipala­
kii.lo nii.~ikety iihuly./ evarp, pramii.tiikftarp, ghatiyantrarp, sii.ryamal)~a­
lasyii.rdhodaye 'ste vii jalapii1'1}e tiimrapii.tre mrtpiitre vii. kf!ipet/ tatra 
mantral;i/ 

mukhyarri tvam asi yantriiriarri brahmariii. nirmite purii./ 

bhava bhiivii.ya dampatyoJ;i. kii.lasii.dhanakii.ratiam/ / 

anena mantre!ia gal)eSavaruriapii.janapiirvakarri ghatiyantrarri sthiipayet/ 
evarp, sthii.pitii. ghati ii.gneyayiimyanairrtavii.yavyii.didiggatii na subhii/ ma­
dhyasthitiinyadiggatii ca 8ubha/ evam iigneyii.di pancadik!Ju pii1'1}ii. na 
8ubhii// iti ghativiciiraly. 

3.4.2 Translation 

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

12 Dharmaaindhu, pp. 510-511. 
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The Sindhu declares that the water clock should be made of ten 
palas of copper, six angulas high and twelve angulas wide. 

'[A vessel made of] half of twelve palas' weight, in which a hole 
has been made [with a needle of] four mii{las of gold and four 
angulas [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. 73 Its meaning is [as follows]. Eighty guiijas make one 
kar{la. The same has the designation of suvartia. Four kar{las 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 
guiijas' weight of gold and four angulas 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 ghat'f. There the unit of one prastha contains 
sixteen palas. 74 

For it has been said: one pala is four suvartias; then ku{lava, 
prastha, ii~aka, droria and kharika, are respectively each four 
times the previous unit. 

In another text, it has been said that four fistfuls are one k'U<f.ava, 
four k'U<;lavas 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 palas is one na{lika. 
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 

73 Bhagavata 3.11.9. 
74 What is described in the Bhagavata is the outflow type of water clock. 

Here the perforation is made by a gold needle of four ma1as ( = twenty 
gufijas) in weight and four angulas in length, cf. Kautilfya Artha6astra and 
Jyoti1karar;ipaka, 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-vi6ati) but flows out ( ni~sarati). Simi­
lar confusion occurs elsewhere also. For example, while the Jyoti1karari!laka 
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 Dharmaaindhu comes to the conclusion 
that the water that enters into the vessel has the volume of one prastha which 
is equal to sixteen (1orJafo) palaa. Recall Sripati's view that the bowl should 
hold sixty ( 1a,ti) palaa of water! 
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state of [their] becoming a married couple ( dampatyoly. bhiiviiya), 
you be the means of measuring time.' 

With this sacred formula, preceded by the worship of Ga~da and 
Varu~a, 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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