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THE CIRCULAR DRON. A, KU–RMA AND SA–RATHACAKRA CITIS

IN THE SƒƒƒƒƒULBASU–TRAS*
Very few details about the construction of the circular citis are

available in the Sƒulbasûtras. The commentators too are of very little help.
This paper deals with the three basic types of the circular citis: Rathacakra
(without spokes), Rathacakra (with spokes), and Paricâyya/Upacâyya. It
will be shown that the circular Dron.a and Kûrma citis are modelled on
the first type, and the second and third types are interrelated. The second
conclusion is that no circular citi was constructed by piling bricks; all of
them are drawn (parilikhita) on the square citis.

In addition to the rectilinear fire altar (citis), the Sƒulbasûtras mention a
number of circular citis. The Baudhâyana Sƒulbasûtra (BS) mentions the following:
Rathacakra citi (chariot-wheel) of two types (with spokes and without spokes),
and Paricâyya. Two other circular citi-s have both rectilinear and circular varieties,
namely, Dron.a (trough) and Kûrma (tortoise). The A–pastamba Sƒulbasûtra (AS)
refers to only one type of the chariot-wheel altar (without spokes) and merely
mentions the circular variety of the trough altar; no details of its construction are
provided. The tortoise altar, whether of the rectilinear or the circular variety, is
absent. Along with the Paricâyya another name is given: Upacâyya, which is in
all respects similar to the former; the only difference lies in the mode of arranging
the bricks (clockwise is the former, anticlockwise is the latter). The Mânava
Sƒulbasûtra (MS) mentions the chariot-wheel (with spokes) variety only; two
variants (rectilinear and circular) of the trough and Sƒmasƒâna altars are referred
to but no details of either are given. The Kâtyâyana Sƒulbasûtra (KS) merely
records the name of the chariot-wheel altar, etc. and nothing else. The following
chart will help readers to comprehend the contents of the Sƒulbasûtras in this
regard at a glance:
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BS AS MS KS

1.Rathacakra 1. Rathacakra 1. Rathacakra 1. Rathacakra*

(without spokes) (without spokes) (with spokes)

2. Do 2. Dron. a* 2. Dron.a* 2. Dron.a*

(with spokes)

3. Dron.a 3. Parica–yya* 3. Sƒmasƒa–na* 3. Sƒmasƒa–na*

4. Ku–rma 4. Upaca–yya* - -

5. Parica–yya* - - -

*No details of construction are given

The layouts of the circular citis designed by the commentators or editors
show three basic types:

1. Rathacakra (without spokes)
2. Rathacakra (with spokes)
3. Parica–yya/Upaca–yya

Can any inference be drawn on the basis of the above? It is evident from
the text of the BS that no scriptural instruction was available regarding the
Rathacakra citi and the circular variants of the Dron.a and Kûrma citis (5. 4,
6. 4, and 9. 3). One problem that the redactors of the Sƒulbasûtras faced is that
the Taittiri–ya Sam. hitâ (TS, 5. 4. 11) does not mention which kind of chariot-
wheel is intended to be made: with spokes or without spokes. Nor does it record
the Kûrma citi at all. This is why the redactors of the BS had to resort to their
own ingenuity. They first designed the Rathacakra citi (without spokes), and
modelled the circular Dron.a and Kûrma citis on its basis. It seems that all the
circular citi-s in the BS were designed by its redactors. A look at the Rathacakara
citi (with spokes) would reveal that it is modelled on the Paricâyya citi.

As to the circular citis, the AS does not contain anything new. The
Rathacakra citi (without spokes) is almost identical to the BS. The only name
that the AS adds to the list of citi-s is the Upacâyya which is not found in the
TS, 5. 4. 11 or any other Sƒulbasûtras. One wonders from where the redactors
of the AS got it.
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The first sârathacakra citi (with spokes) in the MS (3. 6-13) is different
from the one described in the BS but it need not detain us, for the number of
bricks does not conform to the prescribed number, 200, nor is the area confined
to 7½ purus.a or 108, 000 sq. an.g. The second form of the same citi is admitted
to be “three times as large; in its circle the seven and a half square purus.as, are
hidden by the wise men” (3. 7. 1). The total number of bricks in all the five layers
is 1768 (3. 7. 7) instead of the prescribed 1000. It is evident that there was no
uniform reliable tradition of piling the circular altars to be followed. The redactors
of the Sƒulbasûtras were, therefore, left to their own devices. Since the names of
citis are there in the TS, something had to be done by the redactors of the
Sƒulbasûtra for the benefit of the adhvaryu-s. The circular variants of the Dron.a,
Kûrma and Sƒmasƒana citis seem to be mere figments of the redactors’ imagination
or designed later by some priests.1

However, there is another and more critical question to be resolved: Were
the ‘special bricks’, i.e., bricks having one or two curved sides, fabricated by
hand and then burnt in kilns, or all the circular citis were simply drawn on the
square citi-s? The question is most relevant in relation to the sârathacakra citi
which is apparently based on the Paricâyya/ Upacâyya citis. Since no details of
Paricayya/ Upacayya citi-s are provided in the texts of the BS and AS, nothing
definite can be said about them. The construction of the Rathacakra citi (without
spokes) is not very difficult. Only a few ‘special bricks’ are required. The rest
consists of rectilinear bricks. But when we come to Sârathacakra citi in the BS,
the problem appears to be enormous.

There are reasons to believe from what the commentators of the BS write
that no circular citi was actually constructed by piling bricks of different shapes
and sizes; they were drawn (parilikhita) on the square base.

Let us look at what Dwa–raka–na–tha Yajva– and Vyanket.esƒvara Dikshita,
commentators on the BS, have to say about the construction of the Rathacakra
citi (with spokes). Instead of translating the passages I quote below the summary
version given by Sen and Bag:

A chariot wheel with spokes consists of the central circular part, the nave,
the spokes and the outer circular rim, the felly. The spokes connecting the
nave and the felly alternate with empty spaces. In the procedure suggested,
an area equivalent to the empty spaces between the spokes is first added
and then removed. This area is here taken to be equivalent to that of 64
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bricks of the type described above, probably because 225 plus 64 make
289, a squared number 17 2. Hence the direction of arranging 289 bricks
in the form of a square so that each side contains 17 bricks. This is done
in two stages; at first 256 bricks are arranged in a square so that each side
contains 17 bricks, and then 33 bricks, —17 plus 16, are placed along two
adjoining sides. In this way the square ABCD is formed (Fig. 1).

Fig. 1. Construction of the chariot wheel (rathacakra) fire-altar

In the central region of the above square, another square EFGH of 16
bricks is formed. As D. (Dvarakanath Yajva) explains, it is constructed out
of the central square of 25 bricks by putting 4 poles, one each at the centre
of the corner bricks, at E, F, G and H, and then joining them. The square
EFGH forms the nave (nâbhi).

In the same manner, another square IJKL is formed of 144 bricks, centrally
placed within ABCD. As D. explains, it is constructed out of the central
square of 169 bricks, each side containing 13 bricks. A pole is placed at
the centre of each of the four corner bricks, I, J, K and L, and these poles
are joined. The area between the squares IJKL and EFGH is equivalent
to the area of 128 (144–16) bricks, half of which, that is, 64 is used for
making the spokes (arâ) and the remaining half (64 bricks) for the empty
spaces (vedi).

The space between the squares ABCD and IJKL, equivalent to 145 (289–
144) bricks constitutes the felly (nemi).
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Then three squares ABCD, EFGH and IJKL are turned into circles of radii
OM, OP and ON respectively, according to the method given in rule 2. 9
[= 1. 58 in Thibaut]. The space between the felly and the nave, that is
between the circles of radii ON and OP is radially divided into 32 equal
parts and half of them, in alternate order, is removed. In this way, an area
equivalent to that of 64 bricks is rejected, and the remaining area of the
wheel with the nave, spokes and the felly is exactly equal to that of 225
bricks or 71/2 sq. pu.2

The illustration shows that no curvilinear brick is employed; the circular
shape is merely a matter of drawing. The illustrations provided by V. Bhattacharya
and Kulkarni (2003) give the impression of the bricks at the felly having irregular
shapes. But apparently no such bricks were actually made. All the circles were
drawn. Hence the aphorism, na–bhim antatah. parilikhet (5. 20), “The nave is to
be circumbscribed at its borders with a circle (i.e., the square forming the nave
is to be turned into a circle).” The same statement holds true for the other circular
altars. The BS teaches how a square having a given area is to be drawn by
drawing a number of circles (a–lekhya, 1. 22). Similarly it teaches how a circle
equal in area to a given square is to be drawn (parilikhet, 1. 58). But building
a three-dimensional altar with the help of bricks, both rectilinear and partly
curvilinear, is a different proposition altogether. The illustrations of the Dhis.n.ya– (2.
39, 40) and Ma–rja–li–yam (2. 41) denote two-dimensional figures, whereas the fire
altars—each of it having five layers—are knee-high constructions requiring actual
bricks. It is too much to expect that the priests of the Yajurvedic times could go
beyond rectilinear bricks, whether quadrilateral or pentalateral or hexalateral or
their derivatives, to build circular fire altars. So, it is apparent that all circular altars
are merely circles drawn over square altars. In other words, the circular altars are
purely make-believe.

Such a conclusion is borne out by the description of the Samu–hya and
Parica–yya altars. The BS summarily disposes of the two by saying : “[They] are
explained by the former construction in the shape of a wheel” (7. 13).
Vyanket.esƒvara Dikshita in his comments on the next aphorism uses the word
lekhani–yah. , ‘to be drawn’.3 Similarly in course of explaining BS, 7. 14-16,
Dikshita and Yajva use the words likhitva–, likhita–su, and lekhani–ya–h..4 The root
pari-likh in the Sƒulbasûtras always refer to drawing or describing a circle (Figs.
2-6). It is therefore no wonder that none except V. Bhattacharya has given any
illustration of the Parica–yya/ Upaca–yya altars. The text is too succinct to guide
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        Fig. 2. BS Dron.a citi (circular)            Fig. 3. BS Kn. rma citi (circular)

        Fig. 4. BS Rathacakra citi          Fig. 5. BS and AS Parica–yya/
     (without spokes)  Upaca–yya citi

Fig. 6. BS sa–rathacakra citi (with spokes)
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an artist; Dikshita’s commentary alone suggests how many circles are to be drawn
and how many divisions are to be made in each circle. There is no guarantee that
Dikshita is right, for there is no evidence in his commentary to show that he had
actual experience of piling any of the fire altars mentioned in the BS, rectilinear or
curvilinear, or even having seen such altars being piled. Dikshita flourished as late
as the seventeenth century AD and Yajva cannot be dated with certainty, except
that he appeared after A– ryabhat.a (b. 476 AD). Hence their interpretations cannot
be said to reflect the actual intention and practice prevalent in the Yajurvedic
times. Even the Sƒulbasûtras themselves are so far removed in time from the TS
that it is futile to find a linear continuation of the same tradition.

That this conclusion is not a mere conjecture is borne out by the use of
the word, avisƒes.a–t, ‘since no particular is given’, which occurs thrice in the BS,
all in connection with the circular altars, namely, the chariot-wheel (without spokes),
trough and tortoise altars (BS, 3. 182, 218 and 272 in Thibaut; 5. 4, 6. 4, and
9. 3 in Kulkarni (2003)). Not that the word, avisƒes.a–t and its derivatives do not
occur in other contexts, but they do not refer to brick-built altars.

In the light of the preceding observations it is pretty obvious that the
chariot-wheel altar (without spokes), the circular trough, tortoise and Sƒmasƒa–na
altars are the products of the imagination of the redactors of the Sƒulbasûtras. It
is evident that the commentators too provide their instructions on the basis of what
they could infer from the text.5
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NOTES AND REFERENCES

1. The MS (3. 7. 1) mentions the names of two such priests, Vis.n.u and Dha–ta–.

2. Sen and Bag, p. 217.

3. See BS, ed. V. Bhattacharya, p. 141 (commentaries on 3. 119 in this edition = 3. 250
in Thibaut, 7. 14 in Kulkarni(2003)).

4. Ibid., pp. 141-42.

5. Sƒivada–sa, a commentator on the MS, goes beyond the text to provide the details of
the circular trough altar. Unfortunately the measures given by him are all wrong. See
Kulkarni (1987), p. 85.



452 INDIAN JOURNAL OF HISTORY OF SCIENCE

Bibliography

Baudha–yanasƒulbasu–tram. . ed. Vibhûtibhûs.an.a Bhat.t.a
–ca–rya. Varanasi: Sampurnanand Sanskrit

Vishvavidyalaya, 1979.

Ca–r Sƒulbasu–tra. Trans. into Hindi by Raghunath Purushottam Kulkarni. Ujjain: Maharshi
Sandipani Rashtriya Vedavidya Pratishthan, 2003. (Unless otherwise mentioned, all
references to the chapter and aphorism Nos. are to this edition)

Kulkarni, R. P. Layout and Construction of Citis according to Baudha–yana-, Ma–nava-, and
A–pastamba-- Sƒulbasu–tras. Poona: Bhandarkar Oriental Research Institute, 1987.

Sen, S. N. and A. K. Bag. The Sƒulbsu–tras. New Delhi: Indian National Science Academy,
1983.

Thibaut, George (trans.). Baudha–yana Sƒulbasu–tra. ed. Satya Prakash. New Delhi: The
Research Institute of Ancient Scientific Studies, 1968.


