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The Significance
of the Grid

Forewaord

By Walter Henn, Architeet -
20N

It isdifficult for a European to find the right approach
to Indian architecture, Even parallels with modern
architecture soon prove to be wholly misleading, and
one secks familiar guidelines from European build-
ings, or at least looks for points of comparison, only to
be disappointed that no such aids to orientation are
immediately recognizable. Even simple comparison
of elements of stvle iz of no help to the student who
tomes from analien background.

In India, just as one’s view is obscured by the luxuri-
ant vegetation of the jungle, so in architecture one is
overwhelmed by the immense wealth of forms, of de-
corative ornament and sculpture, But this makes it
all thee more delightful to penetrate through these ex-
ternals and to inguire what canons or laws governed
the work of the ancient Indian architects. Medieval
Indian architecture in particular, with its numerous
Hindu temples, invites such an inguiry.

Thestudies carried out for this book. and now made
accessible to the general public. lead to astonishing
conclusions. One encounters some quite simple regu-
lar forms, such as the square and the equilateral tri-
angle. Furthermore, the regular arrangement of
identical squares produces u very strict grid plan,
which serves as a basis for almost all Hindu temples,
The square and the equilateral triangle, on aceount
of their symmetrical structure, are always related to
the cirele aswall,

Once one has grasped the geometric principles
underlying Indian architecture, one is bound to draw
comparisons with corresponding epochs of European
architecture, Parallels with modern architecture are
also manifest. Modern architecture is sometimes re-
proached for being poorer than that of earlier eras,
since most buildings today are constructed on the
hisis of a grid plan, Yet by contrast Indian architee-
ture does not seem to have suffered any kind of limita-
tion upon its wealth of forms by using such grids. even
figures so rigid and unyielding as squares. Is it pos-
sible that this profusion was only able to develop
‘because’ it was based upona grid?
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Ground-plan of an admimstrative building in Munich, by
Waiter Henn

a) grid plan of supportng framewnork ©) grid plan of eellings
b} grid plan of floor installations d) grid plan of lighting

In Indian architecture the use of the square as the
basic unit and of the triangle as the principle govern-
ing the layout was chiefly a matter of religious signifi-
cance, Each square was thought to be the abode of 8
deity, and the location of the square withip the
ground-plan accorded with the importance attached
to thatdeity. The square in the centre of each building
was the seat of Brahman. The Indian architect was
solely concerned with the religious significance of the
grid he used. Thus a Hindu temple ¢an be interpreted
as a model of the eosmos serving purposes of religious
worship,

When we employ a grid in 4 modern functional
building, we do so mainly from economic considera-
tions (or so at least it seems from a superficial point of
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Ground-plan of the same aren with ‘open-plan’ arrange-
ment of furniture

view), We try to use identical architectural elements
which ean be mass-produced. We are also prepared 1o
modify the grids upon which our buildings are based
wheneverthisseems expedientoreconomically worth-
while,

The Indian architect could not modify his basic
geometric figures, because these were of religious
origin. Therefore he kept to the ancient forms and re-
peated them, in completely different materials, as the
centuries passed. It follows that Indian architects
were not familiar with the notion of building in such
i way a8 todo justice to the qualities of the material ;
instead the canonization of forms was uppermost in
their work. Such concepts as thrust, support and
arch, taken from European architecture. do not apply



in a consideration of Indian architecture. Indeed,
even the term fagade carries a different connotation.

Since for the Indian priest-architect the square was
the mystical, absolute, basic {form, which did not
permit any variation in the course of construction, it
could all the more easily be embellished with abund-
ant decaration, and could even be virtually obscured
from view, This decoration, especially the sculpture,
wits iconographic in character.

Working maode!] of large office, by Walter Henn, showing the
‘open-plan’ arrangement of the personnel according to
working groups

Now, in our modern buildings a development is
tuking place which likewise is ohscuring the grid. In
the “open-plan’ method of designing a large modern
office it iz hardly possible to identify the underlving
grid plan. This freedom to exploit an area organiza-
tionally is, however, only possible because several
grids have been harmonized with each other in a
wholly consiztent manner, starting with the founda-
tions, going on to the installations in the floors, and
ending with the partitioning of the low ceilings and

Ground-plan of & Hindu temple built on & squsre grid

(1]



the arrangement of the lighting. We would probably
be unable to solve the problems of modern building in
a rational way without the basic geometrie patterns
which the grid plan provides. For it is not only the
obvious technical and economic considerations, or
simple principles of regulanty, which make the mo-
dern architect design his buildings on the basis of a
grid. In the long run he does so because he has the
urge to create - to creéate something consciously in-
stead of letting it grow organically - which presup-
poses i commitment to a geometric order. It depends
upon the intensity of the challenge presented by each
specific architectural problem whether one can deve-
lop an independent and convineing form on the basis
of & grid, or whether this grid must become the Pro-
crustes’ bed of modern architecture,

However strange Indinn architecture may seem to
us, and as little as we may suspect at first glance that
it bears any relation to modern architecture, it is all
the more stimulating to trace the effect which the
underlying geometric grid has upon Indian buildings,
an effect that is still of importance for us today. Dif-
ferent motivations have led to totally different kinds
of building. The only possible inference one can draw
from this is that a grid as such is devoid of any archi-
tectonic value. It isonly the meaningful content with
which it is invested by the architect that determines
its effect.



1. Introduction:
The Historical and
Religious Foundations

India owes the unusual continuity of her cultural
development primarily to her geographical isolation.
Since the earliest times this geographical situntion
has given the inhabitants a false sense of security.
Once invaders had penetrated into the country, they
found it easv to conguer.,

Thus in the second millennium B.C. a pastoral
equestrinn people from the plateaux of Central Asia
overran one town after another on the Indus plain,
which already possessed a very highly developed
culture but was militarily weak, These conquerors
were called Aryans, For the next two thousand yvears
they set the tone of inteéllectual, and in particular of
social, life in India. The antagonism between aliens
and natives gave rise to a system of castes and sub-
castes which became ever more complex as time went
on. The Arvans' religious beliefs, which were confined
to the worship of certain natural phenomena, came up
against a world inhabited by innumerabie spirits and
demons. The results of this encounter can be seen
even today, in the existence of a plethora of concepts
and cults o diverse that itisdifficult to describe them
adequately. These contrasts led to the creation of
inexhaustible treasure in the fields of philosophy and
art. On the other hand, such variety was an obstacle
to unity against the threat of attack by foreign
enemies. From the tenth century A.D, onwards Mo-
hammedan peoples, who, like their predecessors,
entered the country from the north-west, were able to
raid and seize north India without great difficulty.
The invaders, like the Aryans, destroved a great deal
of the culture they found in India. After the indigenous
Dravidian population of the Indus plain had been sub-
jugated by the Arvans the Indus valley eivilization
was wiped out. Similarly, after the Muslim conquest
of north India, there could be no further independent
development of Hindu architecture. For this reason
we shall here be concerned with a particular period in
the history of Indian architecture,

Three periods may be distinguished 1n the history
af Indian architecture;

-1
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Mapof Indin

I Kashi (Bennres) 11 Somnithpur 21 Kondirak

2 Delhi 12 %nymm_gur 2 Caurnsi

3 Bombay 13 Ujjain 23 Takhe-i-Biha
4 Caleuttn 14 Chezarla 24 Mohenjo-darn
& Madras 15 Abil 25 Karachi

6 Tunjure 1t Khajuriho 28 Colombao

T daipur 17 Sadchi 37 Rarh

A Madural 18 Harsppa 25 Mabhaballipuram
9 Flurs 19 Taxila 24 Kanchipumm
10 Ajanti 20 Bhuvaneshvar

1. The architecture of the Indus valley eivilization,
from about 2500 B.C, to the Arvan invasion about
1500 B.C, .

2. Hindu srchitecture, fram the Arvan invasion to
the gradual conquest of Indin by the Mohammetdans,
i.e. to the thirteenth century A. DD, ;

4. lslamic architecture, from the tenth to the eigh-
teenth centuries A D., when the Muslim rulers were
succeeded by & British administation, In this book
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we shall deal with the second of these three periods,
ginee it alone reflects the essential features of the
Hindu genius, But as this period is itself the product
of # long process of historical evolution, we shall
begin with a brief sketch of the preceding urban civi-
lization of the Indus valley.

Indus valley civilization

The first evidence of a pre-Arvan civilization was
brought to light by Sir John Marshall, who excavarted
the remains of Mohenjo-daro and Harappa, two cities
on the Indus plain. Both were constructed on a rect-
angular plan and 1 waz a remarkable fact that,
although they were more than 600 kilometres apart,
the principles of their lavout were identical. Sub-
sequent excavations in north-east India have brought
to light remains of severn] smaller ¢ities which must
have belonged to the same civilization. These dis-
coveries caused a complete revision of the acceptesd
view of early Indian history, which had in any case
been uncertain for the period prior to the seventh
century B.C,

Even so, little is known about the origins of the
Indus valley civilization, because at Mohenjo-daro
the high level of ground-water on the site prevented
archaeologists from digging down through the ear-
liest, lowest strata and reaching the virgin soil
beneath. The finds made in the upper strata indicate
thut, unlike the metropolises of the contemporary
eivilization of Mesopotamia, the city did not begm as
a small sattlement and grow slowly along the bank of
a river, but was built as an integral unit: it is indeed
the earliest example of what may be called town plan-
ning. The main streets, which formed an slmost per-
fect rectangle, divided it into separate residential
areas; these in turn were divided by side strests, also
set at right angles: and finally the individual resi-
dential areas were separated by footpaths, The houses
had no windows facing the street, but instead the
living and slecping quarters were buill around an
inner court, as is still the custom today over much of
the east. The supporting parts of the houses were



exclusively of brick. Even some large buildings, wden-
tified as nobles’ palaces, were executed 1n brick of this
kind, bereft of any decoration. The houses were of the
same height throughout, Lacking here 15 the cons:
picuous palace so characterisiie of early cities in the
Near East, but both at Mohenjo-daro and ar Harappa
the residential quarter is dominated by an artificial
mound of brick which, in contrast to the residential
area itsell, is strongly fortified. This citadel, inter
estingly enough, does not contain the splendid palace
of an absolute oriental ruler but -in Mohenjo-daro,
for example - vast bathing establishment, granaries

Town plan of Mohenjo-daro (¢. 2000 B.C.)

0 20 40 60 Bo 100 120 FEET

und other communal installations. The city possessed
a complex irrigation and drainage svstem, so perfect
that its equal is to be found only in Rome.

Attemps have frequently been made to link the
cities of the Indus valley with the urban civilization
of Sumer, and even to classify them as non:Indian
offshoots of the latter. The fact that seals from the
Indus valley have been found im Mesopotamia, and
that the worship of fertility symbaolsis common to both
civilizations, supports such hypotheses. In the Indus
valley there is a marked difference between the urban
and the rurnl archaeological discoveries, which has
led to the conjecture that in prehistoric times an
advanced civilization was superimposed upon the
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simpler culture of an indigenous people who dwelt in
villages. The urban inhabitants already seem to have
been familiar with bronze tools, for example, whereas
the villagers worked entirely with stone axes. How-
ever, in considering the urban social structure, as far
as it can be recanstructed from the architectural re-
mains in the eities, it seems unlikely that any connee-
tion (other than normal fruitful contacts) existed bet-
ween the Land of the Five Rivers (the Punjab) and the
Land of the Two Rivers (Mesopotamia), Society in
Mesopotamia wasoriented towards an absolute ruler,
whereasat Mohenjo-daroand Harappi we find a broad
stratum of prosperous city-dwellers, who were clearly
not riled by a tyrannical despot but by priest-princes
whose authority was rooted in laws and religious
precepts.

We shall only be able to 1dentifv the actual rulers of
this vast empire centred upon Mohenjo-daro and
Harappi when we have succeeded in deciphering the
script used by the peoples of the Indus valley,

The Aryan invasion

Harappi and Mohenjo-daro were destroyed by flood
or fire on several oceasions during their thousand.
year history. Each time the cities were rebuilt upon
the walls that remained, without the slightest archi-
tectural changes bemg made. The archaeologist finds
that each successive stratum looks much the same.
In the uppermost layver there is evidence of the final
destruction. Skeletons lying in unnatural postures
suggest that the Indus valley civilization was foreibly
brought to an end by Aryan tribesmen, who first
raided the area with increasing frequency und then
pressed forward relentlessly to the east and south.

The light-skinned Aryans, a relatively primitive
nomadic people, did not know whar to do with the
cities they found in the Indus plam. The dark-skinned
inhabitants were enslaved and came to form the
lowest rank in the system of castes that was now
gradually established. This explanation of the origins
of the caste system is corrabarated by the fact that the
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Sanskrit word for caste means simply "colour’, and
also by the fact that the Arvans supreme god, Indra,
i= honoured in sucred tradition as ‘the destrover of
citivs’, which indicates that the Arvans knew of
cities and that they found them uncongenial.

In the course of s few centuries this savage nomadic
people became settled agriculturalists, and gradually
the villages of their tribal chiefs developed into towns,
the centres of small principalities and republies. The
ancestors of these new citv-builders had completely
destroyed the urban civilization of the Indus valley,
and their otherwise very detailed legends contain
scarcely any mention of them. They must have
seemed alien and useless to a nomadic race, For this
reason the transformation of their simple village
culture into an urban civilization of far greater com-
plexity took place without any connection with, and
even without any recollection of, the skiiful town
planning of their predecessors,

The Vedas and Upanishads

It was the fertility of the hot and humid lowlands that
lured the Aryans to the Indus plain from the plateaux
and mountains of Central Asia. Surrounded by the
luxuriant but deadly jungle, they too experienced the
fascination of the world of demons and magic in which
their dark-skinned subjects had believed for so long.
The ancient Aryan beliefin ‘devas’, ‘the bright ones’.
wiis superseded by fear of the spirits of the impene-
trable primeval forest, with its constant growth and
decay. In their society, which had originally been
moulded by the spirit of its dominant warrior caste,
greater influence came to be wielded by tribal priests,
or Brahmins, who could afford protection to the
villagers from the phantoms of the jungle. Around
1000 B.C. the "Vedas', a collection of sacred hymns
and invocations to Aryan deities which had been
handed down orally and had virtually ceased to be
comprehensible, were provided with detailed com-
mentaries, the ‘Brahminas’. The Vedic sacrificial
act. which was designed to propitiate the wind god,
the sun god, or the god of thunder and lightning,
evalved into a complex and absolutely fixed ritual.



An incressing number of Dovidian deities were
brought into the Vedic pantheon. Although the Vedic
gods had been visualized as rather human creatures,
the Aryans never made any images of them, whereas
the villages of their Dravidian slaves teemed with
idols and fertility symbols of great variety. From this
fusion of two religions Hinduism developed in its
classical form, which it still possesses today. Around
800 B.C. the first philosophical treatises, the ‘Upani-
shads', were composed as a supplement to the Vedic
hymns. The personified god, whether of Dravidian or
Arvan origin, receded into the background. The seers
no longer preached the power of the gods and the need
to win their favour by sacrifice and worship; they
endeavoured rather to understand the law governing
the cosmos and to look upon all existence and activity
as causally related,

The only reality they recognized was Brahman, ‘the
self-luminous, omnipresent, uncreated, eternal Self,
the ultimate cause of the universe, the power behind
all tangible forces, the consciousness which animates
all vonecious beings'. This is regarded in its trans-
cendental manifestation as the so-called ‘uncreated’
or ‘unformed’ Brahman. It cannot be comprehended
by reasoning and is thus most readily described by
circumlocutory paradoxes, such as the following:
“Thiz Brahman, devoid of any duality, although not
moving is faster than thought. although resting tra-
vels far, although reclining goes evervwhere.”

As purest Being, standing above all causal rela-
tionships of space and time, the ‘unformed” Brahman
is the negation of all attributes. According to the
“Upanishads', whoever perceives it while sunk in
meditation is promised union with this purest Being,
redemption from theeyele of birth, death and re-birth,
and entry into Brahman,

This concept of Brahman as the supreme principle
upon which all things are based does not satisfy the
believer's need for a personified god, a merciful lord
of the universe. For this reason the Brahman in its
phenomenal manifestation may also be regarded ns
the ‘formed’ Brahma, or Ishvara. In this manifesta-

tion, on the plane of the phenomenal world, Brahman
corresponds to God the Father in Christianity or to
Allah m Islam. In considering the attributeless
Brahman, free from all limitations of space and time,
the idea of the creation of the world was irrelevant;
the formed Brahma, on the other hand, can be vener-
ated as the creator, preserverand destrover of the cog-
nizahle universe - a universe which does not represent
ultimate reality. In his functions as creator, preserver
and destroyver, the ruler of the world iz venerated in
the first place as creator, again called Brahma,
secondly as preserver, called Vishnu, and thirdly as
destrover, called Shiva, This Hindu trinity of Brahma,
Vishnu and Shiva does not imply that the mono-
theistic principle has indirectly been abandoned. All
these three gods are to be regarded expressly and
solely as manifestations of the one Brahman. The
same is true of all other gods in the Hindu pantheon.
They can in principle be derived from the fundamental
trinity as reincarnations, as manifestations condi-
tioned by their function, or as a female principle
inseparable from a male deity; amd thus they canalso
be linked, through the formed Brahma, to the only
reality, the uncreated, unformed Brahman,

Deities in the Hindu religion are onlv products of
the imagination, which exist solely on the plane of
the phenomenal world. They are designed to enable
the believer to worship those attributes which he
deems divine of the Supreme Being, who himself has
no attributes yet encompasses all of them. Various
sects project these three functions of creation, pre-
servation and destruction upon one of the three
deities mentioned. Thus, for example, the Shivaites
regard only Shiva, and the Vishnuites only Vishnu,
as simultaneously creator, preserver and destrover.

The created Brahma, dependent upon phenomena
such as space and time, provides the vardstick for
Hindu chronology. A Brahma lives for 100 Brahma
yvears. Upon his death o cosmic svstem comes to an
end, to develop again with the birth of a new Brahma.
A day of Brahma, known us a ‘kalpa’, lasts for 1000
Great Ages of the World, or ‘maha yugas'. One maha
vuga in turn consists of four successive Great Ages of

11



the World: *krita yuga', ‘treta yuga', “dvapara yuga’
and ‘kali vuga'. During the krita yuga, which lasts
far 4000 divine years. the world is o paradise ; men are
good and live happily. During the treta yuga, which
comprises 3000 divine years, men’s happiness is
limited by the growth of envy and selfishness. During
the 2000 divine vears of the dvapara yuga these nega-
tive tendencies become more pronounced, until finally
the moral degradation of man is brought to an end,
after the kaliyuga, which lnsts only 1000 divine years,
by a partial end of the world. Since one divine year is
equal to 360 sidereal years, the following reckoning
may bemade: one maha yuga comprises 4,320,000 side-
real years; one day of Brahma comprises 4,320,000,000
sidereal years; Brahma lives for 311,040,000,000,000
sitlereal years. Today we are living ina kali yuga. This
universe will end in A.D. 428,898,

The belief in a supreme law, according to which all
existence is subject to change, to growth and decay
a law which man can comprehend only by observing
the succession of the seasons, und can calculate by
observing the stars—led the seers to the doctrine of
the re-birth of the soul. To the question: what is the
criterion determining entry into a new life? they
replied by developing the theory of a causality of
retribution;

During the frst halfl of the first millennium B.C.
this doctrine spread throughout India, except for

certain areas in the south. The social and religious

order became fixed in the forms laid down in the
sncred texts. Hitherto it had been possible for a man
to move fram one caste to another, for example by
changing his means of livelihood. A Brahmin could
become a warrior and thus enter the caste of Kshatri-
vas, and 'viee versa'; it was even possible for an able
desvendant of a dark-skinned Dravidian slave to rise
to the rank of 2 Brahmin. But the more the Brahmins
sought to 1solate themselves from the other castes on
account of their possession of occult knowledge, the
keener members of the other castes, even the lowest
one, became to ohserve the strict lines of demarceation
between them.

12

Gautama Buddha

In 563 B.C., during this time of questing for a fixed
point of certainty in the deceitful external world,
Gautama Siddhartha was born in a small principality
ut the foot of the Himalayas. On the oceasion of his
hirth it was foretold to his father, the ruling prince,
that his son would become famous either as a great
seer or as a statesman. His father preferred to have
him become # statesman rather than a monk, and
surrounded him with all the luxuries of a prosperous
court of an Aryan prince. Siddhartha was abhove all
kept in ignorance of the darker side of eurthly life, the
knowledge of which was clearly responsible for the
umwotldliness of the Hindu spiritual leaders. But
despite all precautionary measures on four occasions
the prince made journeys away from his home, and so
he met, successively. a sick man, a frail old man, a
funeral procession and finally, on his fourth journey,
an ascetic of majestic demeanour, who strode across
his path. Shaken by the sight of human suffering.
Siddhartha decided to follow the holy man’s example.
One night he left the palace by stealth and for six
years kept company with a group of five ascetics. He
left them when he found that asceticism was not
bringing him any ¢loser to his goal, cognition of true
reality. Accordingly he renounced u life of self-
castigationand, seated beneath a fig-tree ( Bodhi tree),
plunged himself for a month into meditation. Finally
he was granted the enlightenment he strove to attain,
and perceived the laws governing all existence.

Before the five asceties from whom he had parted in
disillusionment, he now preached his first sermon an
the *dharma’ (law):

‘Now this, O monks, 15 the noble truth of pain: birth
is painful, old age is painful. sickness is painful, death
is painful. Contact with unpleasant things is painful,
not getting what one wants is painful.

Now this, O monks, is the noble truth of the way
that leads to the cessation of pain: this is the noble
Eightfold Path, namely, right views, right intention,
right speech, right action, right livelihood, right
effort, right mindfulness, right concentration.'
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City gate of Kushinagarn, Magadhu. After s reliof on the
Great Stiipa at the South Gate of Sadchi

The five ascetics became his first disciples. With
them the Enlightened One wandered as a preacher
through the kingdoms of north India. He attacked the
superstition of the Hindus, the sacrifice of animals,
and caste society. He called for respect to be shown to
all living things, for charity and compassion. In the
towns where he preached there sprang up small
Buddhist communities and the first monastic groups,
At the age of eighty the Buddha died at Kushinagara.
His mortal body was cremated with royal honours in
accordance with Hindu custom. Over his relics the
monks of the new Buddhist order erected so-called
‘stiipas’, in the form traditional in early India for the
tombs of kings and heroes.

The philosophy of these first communities revolved
essentially around the theory that all earthly pheno-
mena are distinguished by three criteria. These are:
‘anitya’, “inconstant, subject to perpetual change’;
‘dhuka’, ‘painful’: and ‘anatma’, ‘not belonging to
anyone, not really existing’. To escape from this false
world of pain is the supreme goal. This is not possible
by worshipping gods of anv kind, since these, too, are
unreal. It is only by following the middle way. the
Eightfold Path, that the individual can slowly ascend
the hierarchy of living creatures and, thanks to the
causality of retribution, can become a Bodhisattva,
and can finally rise to become a Buddha and so enter
‘mirving .

Alexander the Great

While the Arvan princes of north India engaged in
endless squabhbles over conflicting territorial claims,
the first news reached the lands of the Indus plain
about the conguests of the Yavana king lekander -
AlexandertheGreatofMacedon. In326B.C. although
he was already finding it diffieult to supply his troops,
he advanced even further eastwards with the objeet
of eonquering India. Just as the common assault on
Troy had once brought unity among the factious
Greek tribes, so the common conquest of India was
now to overcome the antagonism between Greeks and
Persinns, Alexanderskilfully exploited thedifferences
among the Indian rulers. Supported by the army of
Omphis, king of Gandhara, he crossed the Hydaspes
and the Indus, and reached the borders of the Magadha
empire. The conguest of this powerful realm would
have brought all India under Macedonian rule. But
Alexander's officers were weary of fighting and in-
duced their king to break off the campaign. To safe-
guard the eastern frontier of his empire Alexander
huilt castlesand cities on the Indus; and then returned
with hisarmy to Babylon. North India was not hellen-
izod, but in the Buddhist art of Gandhara traces of
Greek influence were to make themselves felt for
severa] centuries, _

Alexander's empire collapsed after his death. Chand-
ragupta, the commander of the native troops in
Gandhira, expelled the Greek governor Eudemos and
with the aid of his partisans conquered the Magadha
empire. For a few years he held sway over the whole
of north India. The imperial idea had fallen on fertile
soil. Chandragupta’s adviser and former teacher,
Kautilya, composed the first and only great Indian
manual an the art (or rather, cunning) of statesman-
ship. A secret police foree, espionage and deportation
were striking features of the new domestic policy
which Chandragupta put into effect, On account of
his humble arigin the king was given the sobriquet
‘Maurva’. When he saw that his zon, a fervent diseiple
of Kautilya, was preparing to overthrow him, he
renounced the throne while still at the height of his
power and left incognito for the Himalayas, where he
wandered through the country asamendicant ascetic.
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A similar change of outlook can be observed 1n the
case of Chandragupta’s grandson, the Maurvan
emperor Ashoka (273 - 232 B.C.). The first years of his
reign were characterized in domestie policy by secret
police terror and in foreign policy by the certamty
that treaties with neighbouring states would be dis-
honoured as soon as they had been concluded. After
the defeat of the Kalingas on the east coast. the king-
doms of the sub-continent, with the exception of the
Dravidian Chola empire at the southern tip, were
amalgamated intoa Maurvan empire, During the last
greathuttle for Kalinga the ‘Machiavellian’, ormther
‘Kautilyan', king Ashoka was overcome by remorse
at the sight of the battlefield strewn with the bodies of
the slain, He professed Buddhism and thenceforth
abstained from making war-perhaps because he
wanted to consolidate his vast empire by making use

Map of India, showing political situstion in the 1lthe A DL
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of this powerful new religion, but maybe also because
he was indesd suddenly converted by Buddhist teach-
ing to renounce tyranny and violence, and to respect
life instead of mdulging in cruel slaughter, The teach-
ing of the Enlightened One now became a state re-
ligton. Under the guidance of a mendicant Buddhist
monk, Ashoka withdrew from public life for two
veuts, and then returned, as a monk upon the throne,
ta direct the destinies of his empire for many vears.
The functions of the secret police were curbed and a
body of high-ranking officials set up to make good the
injustices that had been committed. The ruler himselfl
wiandered through his realm as a mendicant, preach-
ing the new doctrine in even the remotest provineial
towns, He had his edicts carved on cliff faces or on
memorial pillars erected especially for this purpose.
For » pious community of ascetics, the Ajivikas, he
had s number of artificial eaves hewn from the granite
of the Barabar Hills, so that they might take refuge
there during the monsoon season, Over the relics of
the Buddha and his disciples he built countless
stipas.

Buddhism alone, however, was unable 1o keep
Ashoka's empire together. Upon his death north
Indiz again split into an eastern and western empire.
The subjugated Dravidian kings rekindled the old
confliet between the dark-skinned natives and their
white-skinned Arvan overlords. Soon the sub-conti-
nent again presented the familiar pieture of feuding
petty Hindu kingdoms. A counter-reformation set in,
and only the Hindus® deeply ingrained contempt for
those of alien beliel enabled Buddhism to survive in
certain provinces,

In 185 B.C. the last Mauryan emperor was murdered
by his commander-in-chief, Pushyamitra. For a
century the Shunga dynasty, which he founded, held
sway. The Buddhists forfeited all influence at court
and the orthodox Shungs kings turned for advice to
Brahmin ministers, While the Shungas ruled in the
north and the Kalingas in the east, in the south power
acerued to the dynasty of the Andhras. To the south
of the Andhras, the tip of the sub-continent was
divided between the Cholas, Keralas and Pandyas.



A Greek colony which lingered on in the Punjab
was conquered by invading tribes from Central Asia
known as the Shakas, About 100 B.C. another noma-
dic tribe, under pressure from the advancing Huns,
invaded Gandhiira and destroyed the Buddhist em-
pre of the Greek king Hermaios. The new empire of
the Kushans; as they were called. extended from the
Punjab into Central Asia. Although contemporary
sources are sparse [or this period, we must say a few
wards about this dynastyv. Once again a change of
dynasty brought in its train a change of religion.
Kanishka, the only Kushan king about whom rela-
tively detailed accounts have survived, became a
Buddhist and summoned a council to Kashmir to
clarify interpretations of the doctrine that had long
been in dispute. A few years after this council was
held a significant change took place in Buddhizsm. The
atheistic doctrine of ethics taught by the Enlightened
One became a religion of redemption and salvation.
Hinduism, with its vast pantheon of gods, had such a
pervasive influence that the Buddha also was elevated
to the rank of a god, surrounded by Bodhisattvas
{saints who have not yet risen to the rank of a Buddha),
honoured and venerated by the Aryan and Dravidian
deities who served him.

Ashoka’s form of Hinayana Buddhism, a dry and
intellectual philosophy, had little popular appeal.
Under Kanishka's patronage a move was made in the
direction of the more easily comprehensible form of
Mahivana Buddhism. During the Hinayina period
restraint had been exercised in the figurative portrayal
of the Enlightened One, and the Buddha's presence
was merely suggested by symbols. From the time of
the council enwards countless images of the Buddha
as a merciful god abound in monasteries and prayer-
halls. The step from Hinayana to Mahivana recalls
the transformation which, in an earlier age, the
religion of the Aryan immigrants underwent as 4
result of the gradual absorption of influences from the
older Dravidian beliefs,

From the teavel diary kept by a Chinese pilgrim we
know that King Kanishka, who was of nomadic
arigin, did much to promote literature, art and archi-

tecture. After the great council he erected a wooden
tower, 200 metres high, faced with representations of
the Buddha in relief and crowned by a multi-tiered
umbrells, the ancient symbol of a ruler, In A.D. 160
Kanishka was strangled. We have no inscription to
indicate the dark end that befell the Kushan dvnasty,

During the fourth century A. D, the Guptas, former
subjects of the Kushans, took over the leadership of
the small states of north India. As far as our survey of
Indian architecture is concerned, they are of im-
portance because under their rule the first attempts
were made to build a temple of stone. The Chinese
pilgrim Fa-hsien gives us a picture of the Gupta
empire at its height:

“The inhabitants are numerous and happy ...: the
king rules without eapital or corporal punishment;
criminals are sentenced only to a fine which varies
according to the gravity of their offence; even in
cases of repeated rebellion they merely have their
right hand cut off. There are no butchers’ shops and
no intoxicating beverages are offered for sale .., The
king's donations to the Buddhist order are listed on
metal plaques, so that they may be handed down from
one ruler to another, and none of them may dare to
annul any of these gifts. And thus it remains to this
day.'

In south India the Cholas, Keralas and Pallavas
engaged in internecing conflict for several hundred
yvears. The west coast was under the rule of the
Rashtrakttas. Of them we know little except that,
according to an inscription left by the greatest of their
kings, Krishna | (757 - T83), a sanctuary was built at
his command in the hard rock of the mountains of
Eliira. ‘Krishna Rajs had a splendid temple built on
the mountain of Elapura. When the gods drove past
in their heavenly charots and saw 1t, they were very
amazed and thought long about the matter, They said
to one another: **This temple of Shiva is umigue: Inno
work of art is 3o much beauty to be found.” Even the
architect who built it was seized with wonderment,
and-in a remark that boded ill for similar efforts in
the future-said: “Wonderful! 1 would not have
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deemed it possible that | could have ereated something
50 begutiful™.’

In the south the Keralas built their temples and
palaces entirely of wood, so that not a single one of
them has survived. From the seventh century on-
wards. however. the Pallavas made experiments with
stone architecture. although only for sacred edifices.
At Mihaballipuram (Mamallapuram) they not only
carved artificial caves from the rock but also copied
in stone various basic types of contemporary wooden

building. In the nineteenth century archasulogists.

unearthed (rom the sand dunes along the coast of the
Gull of Bengal a monumental stone 'Catalogue of
Farms of the Wooden Temple’, At Mahaballipuram,
not far from these so-called ‘rathas’, iz the only
survivor of the seven temples which the Pallavas
erected on the shore, half on land and half in the
water, washed on three siles by the sea.

In the tenth century the Cholas hrought the whole
of south Indin under their rule. Raja-raga the Great
founded in his capital city of Tanjore a sanctuary
dedicated to Shiva that was larger than any hitherto
known. While the Chola empire was its height, in the
north-west of the sub-continent Mushm mvaders
under Mahmud of Ghazni were carrying out the first
of their great destructive raids into the prosperous
Indus valley, In the eleventh century the Cholas,
coming from the south. extended their power into the
country of the Kalingas, while the Muslims from the
north-west had already reached the borders of the
state of Chandella in central India.

In the south the Rashirakitas fell vietim to the
ambitious family of the Chalukvas, who then attncked
the Cholas. New petty kingdoms ciame into existence,
which weakened oneé another by their perpetual
feuding, while in Delhi a former slave, Qutb-ud-din
Aibak, took the title of sultan of Delhi, The first
Muslim invaders had been content to raid the country
insearch of booty, but now there was already a strong
Muslimstate on Indian=oil. The sultans, who followed
one another in rapid succession, usually dying a
violent death. were concerned first of all to strengthen
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their position at home and then to extend their
conguests to central, and ultimately south, India. In
the fourteenth century an Islumic ruler held sway
even in Madurai. Only the Hindu kingdom around
Vijayanagar, founded by the Hoysala family, was able
topreserveits independence from the Musliminvaders
until the sixteenth contury.

Yoga

The Hindu has severnl wavs whereby to attain the
supreme goal, union with the Brahman.

‘Bhalti voga’, the way of love and devotion, is
designated in the *shastras’, the sacred books, as the
way most fitting for those living in the kali yuga, By
reciting sacred verses, by singing and by repeating
the name of God, the believer falls into the state of
mind necessary for the perception of higher things.

[t seulpture, bhakti vogs mspired the many thou
sands of representations of gods and demons found in
the temple towns of south India. In Madurai this de-
velopment can be seen in i1ts most exuberant form;

‘Karma yoga' is the way of unselfish conduet.
Through worship, i.e. by serving one's fellow crea-
tures, the believer gains insight into the highest form
of existence.

“hiana yoga' 18 the way of the intellect, i.e. of
philosophieal speculation. Thus we may assign to
inana voga the 'vedanta” schools, which attempt to
conceptualize the inexpressible with the aid of the
‘Upanishads'.

‘Raja yoga', the royal way, is quite inappropriate
for the kali yuga. One of the first stages along this way,
‘hala yoga', the art of controlling one's body, is, how-
ever, emulated today in the western world, often ina
misunderstood form. Raja yoga and jaans yoga lead
the believer to the so-called ‘nirvikalpa samadi’.
union with the formless absolute. If this condition
lasts for twenty-one days, no return to the pheno-
menal world is possible.

'_'.
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The Buddhist temples at Safchi

Aecording to suceed tradition archilecture and town plan-
mingE experienced A period of greatness dunmg the third cen-
tury B.C under the putronage of Ashoka, the first Buddhias
emperur, bt thuir glory s imperfeotly reflected in very few
archarological finds. All the momuments were built of wood
and élay - the wood ratied hway, the clay crumblid from the
fares of \he innusl monsoon, the decoritions of gold and
mnin-nsnt.ums el into the hands of conguerors.

However, spme burial mounds. whose oxternal hemispher
onl forms wero boilt of baked clay, have withstood the
Mafmﬂuﬂum Fur the Buddhist monks the shape of
the Buddha's burial or relic mound became the symbol af
his teaching. At the saered plices of India they built #
countless mmber of thess stiipas in brick or stene. In the
monastery compound of Saichi a brick stupa dating from
tha reign of Ashokn: was expanded m the second century
ADy Taking over an old Arvan custom of surrounding
saored enclosures with a fence, the Buddhists sumounded
mﬂﬂﬂ#lﬁﬂ wnhuﬂundu‘lsmunhu.mmha.
y 4 monument over the relics of the Buddha or of 3
aaint, arguired o sovond mesning, It beeame & geomatric
image of Buddhist cosmology, oriented as precisely as pos-
siblir towards the four cardinal pointe and with its mepsure-

ments based on numerieal symbolism. The most importans
mintifs were the circle and the sphere, e, rounded forms

The caves in the Baribar Hiils

Buddhism spremd vut arross the sab-continent from the
capita! jmd umversity dities of the Ganges plain. Mission-
Ary moriks brought with them to southirs and central India,
Hnﬂhhumh&mﬂmdtﬁuﬂnﬂgﬁmﬂm o
vapporary porth Indian types of building, such as the barrel
oot of i liamboo fiut or the domical rool of & wooden house.
These types of buildmg wee aften referred 1o as charactens.
tically Buddhist, but they am only forms and stroctares

whieh the Buddiusts adopted from dwelling-hovses: This
the tradition of manolithiv chaitys-tmlls begms with two
civvie, Leaimud Biahi aod B'I.Hh.nmrdiliﬂl from the middls of
the thivd comtury B.C., which were carved, not by Buddhist
monke, hut by sscetion of the Ajiviki sect, from the granite
of this Bardbar Hils, about 50 kilometres from Bodh Gayi.
an ancient Buddliist place of pilgrintge in the Ganges plaimn.

The prayer-hall at Karli

I tha lirst century B.C. the development of Buddhist poclk-
cob hrehitecture reached e genithin the chmilva-hall of
Karll. The architects usually sited their subterranean
complexes of eult and dwelling chambers tn remote valleys
or un innceessible rocky slopes. Near the modern: town of
Lonavals they carved the largest monolithie basliea in
Indin an the tap of & mountasn. The wirk tonk several
decades and wis sxecuted with m'yumph tools. Inground-

plisn and vertical section it 8 reminiscent of Chrlatinn
basilicas. for the chamber had ti meet simdlar rit] oesds
The nave. the assembly hall of the priests, is orianted Lo-
wards the cult object in the apse, the stipn: The asles.
which were continued around the wpse, were used for the
chreumumbitlution of the stipa,  rite feminiscent of the
procesaioms in early Christian bmhut

The monasteries of Ajanta

In !l parts of India Buddhist monks preferred monofithie
rock temples and morsteries to wooden or stone monu-
mente. There were various retsons for the sneotiom ol such.
monalithic sanctuaries, Soveral tdvmdwnmtnnﬂ:lr'
times had subterranean temples connected with i
and mother eirth cults. But i is hinrd o explain why the
monks wok the trouble 10 execute their dwellings in the'
form of rock-cut architecture, since the monasterios were:
tiat comeeivid s defenoes but as noaly edifices whick en-
joyed the pitronage of pious rolers. Eeonomic: consudera-
tions were nol predomimant, withough o comparizon of the:
cost involved would show that monodithic subtermanean

monuients were not much move expenaive thas bulldings
of ashlar masonry.
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[_ The Buddhist chaitya-hall at Karli
Ground-plan and vertical section 1 500 and details of a pillar 1:50

1 Stiipa
2 Nave
A Abales
4 Vestibule
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The Hindu Dharmarija-ratha at Mahaballipuram
Elevation, vertical section. ground-plan und view from above 1:200
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2- City and '].bmple :j;;“'\'id}'ﬁi- the science of architecture, wWas a;

a branch of occult knowledge in Vedic times.

Layout - The Vision of a was handed down orally from father to son. Not until

. the Middle Ages did it become necessary to put this
Cosm]_c Plan knowledge down in writing. For during the flourish-
ing period of temple- huilding the instructions relating

to the rules of proportion became so numerous, and

the ritual so complex, that it was no longer possible

to avoid compiling manuals and reference works in

which these instructions were 1sid down. The manu-

seripts relating to vastu-vidya, in most cases incised

on palm-leaves which were then dried, are still today

venerated in Hindu temples by the performance of a

aacrificial rite. Only inrare instances have historians

of architecture had the opportunity to analyse the

form and structure of surviving buildings in the light

of these original palm-leaf manuscripts. Even the

nineteenth-century Rritish authors of the *Archaeo-

logical Survey of India’ were obliged to confine them-

selves to recording and restoring abandoned temples.

In 1920 Stella Kramrisch made the first thorough
effort to analyse the Hindu temples with the aid of
several manuscripts, and to describe them from 2
viewpointother than that of European commentators.
During the decades that followed further manuscripts
were discovered. These have only begun to be studied,
and we still Jack a comparison of the texts with the
actua] monuments.

In this chapter we shall deal with the symbolism
implicit in Indian architecture. We shall see that the
layout of a city 18 determined by the same principles
of order as thatofa temple or a house,

The vastu-purusha mandala

In an ancient text itis stated: "A long time ago some-
thing existed that was not defined by name or known
in its form, It blocked the sky and the earth. When the
gods saw it they seized it and pressed it upon the
ground, face downwards. In throwingit tothe ground,
the gods held on to it Brahma had it occupied by the
gods and called it “yastu-purnsha’ .’
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Existence which as yet does not follow any principle
iz defined by Brahma, who forees it to assume and
retain a certain form, with the aid of the gods who are
diffused over the vastu-purusha. This story of the
creation is of great significance in Indian architec-
ture. The name given to form is ‘mandala’. Thus the
so-called vastu-purusha mandala is the form assumed
by existence, by the phenomenal world. now that it
has been set in order. The geometric form of the
vastu-purusha mandala can be explained by reference
to the Vedic sacnficial rite, during the performance
of which the Aryans carried braziers from one altar
to another. A round altar symbolizes the terrestrial
world and a square one the celestial. A eircular shape
symbolizes movement, the evelical movement of time.
A square cannot be moved of jtself, but iz a final and
unequivoeal form. As perfect form, it is used by the
Hindus to indicate the Absolute, If one considers the
earth merely from its physical, external form it is

The vistu-purusha mandals, from an old Indian manual of
architecture

o
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depicted as a circle; if, however, it is regarded as the
manifestation of the supreme principle, Brahman, it
18 rendered as a square. fixed by the cardinal points
{points of the compass), Vastu-purusha is thus
pressed into the form of a square. In legendz Purusha
iz also represented as a timid-looking old man, ugly
and hunch-backed, and walking with a stoop. His
crippled figure fills exactly one square, Each of the
gods who keep him captive covers one quarter of his
body. Wherever the symbol of vastu-purusha is
marked out on the ground, there he lies. The vastu-
purusha mandala is an image of the laws governing
the cosmos, to which men are just as subject as is the
earth on which they build. In theiractivity as builders
men order their environment in the same way as once
in the past Brahma forced the undefined purusha into
4 geometric form.

For the sthapati, building is an act of bringing
disordered existence into conformity with the basic
laws that govern it. This can only be achieved by
making each monument, from the hermit's retreat to
the layour of a city, follow exactly the magie diagram
of the vastu-purusha mandala,

All existence is reflected in this magic square. It is
an image of the earth, which is a square derived from
a cirele; at the same time it iz also the sacrificed body
of the primeval being, Purusha. Man and earth cor-
respond to one another in this image. Time enters the
mandala by co-ordinating the signs of the zodiac, and
space does 20 by orienting the square towards the four
lor eight) cardinal points. The quarters or small
squares, called ‘padas’, which are covered by the
individual gods, are grouped around a central
Brahmi-sthina comprising several such small
squares. [mportant gods cover the innermost ring,
and in the outer rings there follow the gods of lower
rank in the celestial hierarchy. Strangely enough,
the central square is no longer assigned to the ‘un-
formed’ Brahman, but expressly to the god Brahma,

Purusha is also the personified cosmos, the super-
man who, according to legend, is manifested in sacri-
fice as the phenomenal world, the gods, the sun and
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a) The north Indian mundika-mindaly, ¢ontaining 8 * 8
padas. Around the central Brahmi-sthiana (4 units) are the
pitdas of the ‘inner gods’ (* units) and the rings of the ‘outer
gods’ (1 unit), The poinis of intersection (marmas) must not
be interrupted by the lines of the ground-plan {(shown hers
by thick lines)

b} The north Indian paramasayika-mandals, eontaining
9 « 9 piadas

moon. fire, air and earth. The idea of human sacrifice
or of sacrifice in human guise is already known to the
“Vedas'. In the Arvan sacrificial ritea human being is
represented symbolically in the arrangement of the
sacrificial vessels. Three kettles form the head, two
milk jars the ears, and 2o on. The erection of a Vedic
sacrificial altar certainly did not presuppose human
sacrifice, but the ritual and the symbols point to the
fact that originally a sacrifice of this kind did indeed
precede the erection of such an altar, From historical
times we have testimony to the fact that the architect
of a temple might be buried beneath its foundations,
as a kind of sacrificial act.

According to the *vastu ghastras' (general manuals
on architecture) the vastu-purusha mandala can be
drawn in 32 ways. The simplest one consists of a
square; all the others result from the division of this
square into 4, 9, 16, 25, 36, 49, &4, 81 and 80 on up 1o
1024 small squares, i.e. padas. The gize in which it is
drawn is immaterial so far as its magic efficacy is
concerned. In a plan for a large area it can regulate
the disposition of the various buildings, and in the
plan of a temple it can define the rhythm of the archi-

toctural members or the proportion between  the
thickness of the wall and the size of the mierior.

The “single-pada mandala’ is supposed to be taken
as the plan for a hermit’s retreat or for u small gacri-
ficial hearth. In south Indian texts particular signifi-
cance is attached to the mandala consisting of T=7
padas; but in all texts concerned with the doctrine of
proportion there is general agreement that, of the
numerous forms of mandala, two are of particular
importance: the 'mandiika mandala’, consisting of
&4 padas, and the ‘paramasayvika mandala’, consisting
of 81 padas: The mandiika mandala 1s formed by divid-
ing the sides of the squares into even numbers of
parts. Its two central axes are oriented towards the
cardinal points, The paramasavikamandala is formed
by dividing the sides into uneven numbers of parts.
The cardinal points ean be directly co-ordinated with
the eight padas which constitute the central Brahma-
sthina, In both kinds of mandala Brahma 1s sur-
rounded hy 44 Vedic gods. As a rule four ‘inner gods’
cover the padas bordering upon the Brahma-sthana;
eight ‘middle gods’ cover the next ring; and finally
92 ‘outer gods’ cover the piadas around the border.
The vastu-purusha mandala bears an external re-
semblance to an Indian horoscope. Even today Indian
astrologers draw the zodiac in the form of a square
divided into four parts in each direction, and enter
the twelve signs of the zodiac in the twelve outer
squares. In the vast .purusha mandala the ecliptic
does not fit into twelve parts, 80 that usually the
exterior ring of padas is divided into 22 units which
represent the ‘lunar mansions . This division is of no
significance for the geometric composition of the
mandala itself, but does play an important part in all
astrological predictions about the circumstances in
which building should be begun and continued, Each
‘lunar mansion’ coincides with one of the 32 gods of
the outer ring. Eight of these gods -those in the
corners and those in the middie of each side of the
square - are considered to be guardians of the cardinal
points, and determine the spatial orientation of the
magic square.,

We have to distinguish between two kinds of
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purusha. In one of its manifestations, as s small imuge
of the cosmos, it rotates on its own axis once a year,
following the position of the sun in the ecliptic. The
legs always point toward the sun, and the head is
seven signs of the zodiac distant from it. The rotating
purusha is supposed to serve us a metaphysical plan
for all secular monuments. Temples, on the other
hand, which as bodies of God are not subject to tem:
poral laws in the same way, are erected on a vasti-
purusha mandala that is not envisaged as rotating,

The mandala in town planning

In the planning of a town or village one first has to
ascertain which vastu-purusha mandala is appropri-
ate. Of the 32 possibilities the priest-astrologer
chooses a mandala which on one hand seems astro-
logically most auspicious and which on the other
hand has as many padas as there are to be residential
quarters. Once again, mandalas with 64 and with
81 piidas are held in particularly high regard.

S0 far as the natural features of its setting permit,
the town is supposed to be an exact rectangle, if not
actually a square, in outline. The town wall is erected
along the outer border of the mandala. The streets run
from north to south and from east to west along the
lines marking off the pidas from one another. One
dwelling block is exactly coextensive with one pada.
Detailed instructions about the network of streets are
contained in one manuscript, which recommends the
mandala with 64 padas. Whether a city, a town or
merely a market centre is planned, the following lay-
out is provided for: a broad ‘royal way' crosses the
entire city, from north to south and alse from east to
west, following the median line of the diagram. In
cities this royal way should be 12 metres wide, in
towns 10 metres and in markets 8 metros, It ghould
provide ample room for princely processions and also
be wide enough for troops to march through with
ease. The continuations of the royval way outside the
four gateways (‘gopura’), situated at the cardinal
points, are used for communication with other cities
and regions. Slightly narrower are the ‘large carringe
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ways', of which a total of elght are included in the
plan. In width they should measure six, five and four
metres respectively. In this kind of street no pedestri-
ans are allowed, as it is reserved for carriages and
elephants. On the other hand, the narrowest streets,
‘simple carriage ways’, have separate footpaths on
either sude,

Along the inner side of the city wall the so-called
‘processional way' runs continuously around the
settlement. In its dimensions it is equal to the royal
way. It is laid out on a grand scale, not only in order
to facilitate deplovment of troops in the case of an
attack, but also in keeping with an ancient Arvan
tradition: during the sacrificial rite the Vedic altar
was venerated by being carried around elockwise in
procession. Such sacred circumambulations were
common in early Hinduism, whether the god being
waorshipped was originally a Vedic ora Dravidian one.
The chief object of veneration was at first the sacri-
ficial altar, and later the image or symbol of the god.
Finally, in planned settlements, it was the invisible
Brahma-sthina of the vastu-purusha mandala,

Before any cities were founded the villages of the
Aryan tribes were arranged as follows. In the centre
there stood a huge tree, under which the elders held
counsel and pronounced judgement. This tree Sym-
bolized the axis around which the universe and the
celestial realms were believed to rotate. Its branches
marked off the celestial worlds, superimposed one
upon the other. The need to integrate even a small
village harmoniously into the laws governing the
cosmos meant that a path was made for the procession
around the settlement, modelled on the symbolic pro-
cessions with the altar; such a path was called a
‘pradakshini-patha’, The altar and the village are
both images of the same supernatural order, In Hindu
architecture the processional path determines the
ground-plan of the sanctuary. In Buddhist architec-
ture the circumambulation of the Buddha's burial
maound, in the circular form typical of Buddhism (just
#s the rectangular form is typical of Hinduism), is one
of the most important rites and has left its mark upon
works of architecture,



The dwelling blocks produced by the division into
padas may be subdivided by allevs and footpaths m
any sort of pattern. Only the main thoroughfares
which give the city 1ts basic aspect have to conform
closely to the division of the vastu-purusha mandala.

Orientation of the city in the
surrounding terrain

In choosing the site for a new settlement, the first
step ig to ascertain to which of the three classical
types of land the prospe «tive building site belongs.
“Jangala’ is the name given to barren land, situated
far from water or rivers. Here the wind is hot and the
soil black; ‘Anupa’ is attractive country, surrounded
by rivers; the climate is vefreshing and cool, the soil
humid and fertile; there will be no shortage of fish or
meat. Most stretches of terrain come under the
category of ‘Sadhana’. Here evervthing s of average
quality; the good and bad elements are intermingled.

The soil is now examined meticulously; its colour,
smell, sound, feel and taste ave taken into considera-
tion. The colour of the soil indicates for which caste
the site is particularly well suited. Four colours are
distinguished: white, red, yellow and black. White
soil is for Brahmins, red for Kshatriyas, yellow for
Vaishyas, and black for Shiidras. Also the taste of the
soil is linked to the caste system: sweet for Bruhmins,
astringent for Kshatriyas, pungent for Vaishyas, and
bitter for Shiidras. One should avoid ground which,
when struck, emits a sound resembling the howling ol
jackals, the barking ofdogs, or the braying of donkeys.

Particular importance is attached to the fact that
the land on which the town is to be built should slope
toward the north or north-east. A southward slope
brings death, a south-western one suffering. 1fa town
is built on a western slope, the harvest will be threat-
ened with destruction and the citizens with poverty:
a north-western slope will lead to war. To buald a
townina hollow isregarded asparticularly dangerous
and bound to lead to destruction. All these rules may
seem absurd, but the last one at least shows that each
rule stems from experience: anyone who has lived

through a monsoon will appreciate at once why a
hollow is an unsuitable place to build a settlement,
for it would be transformed into a lake for several
months of each year.

Whereas some manusals give approval to a square
plan for the city, others point out that a square city
ought properly to be inhabited hy Brahmins alone.
Other castes had no claim to such u perfect form, and
had to live in rectangular towns. Distinetions of this
kind were quite common during the early period of
Aryantown planmng. Each unitof the settlement was
inhabited by members of a particular professional
group. A dense network of country roads enabled
goods to be transported with ease. In the ancient texts
we find time and again such places as coach-makers’
village, smiths’ village. washermens™ village, wea-
vers' village, ete. This principle of reserving towns to
certain professions was, however, abandoned when
social and economic relationships became more com-
plex, and men pursuing different trades became more
interdependent. All manuals on town planning agree
that & town in which professions and cnstes are mixed
must have a plan based on the vastu-purusha man-
dala. In its simplest form this plan can direct that
Brahmins should live and work in the northern
district, Kshatriyas in the eastern and south-eastern
part, Vaishyas in the southern part and Shiidras in
the western district. 1f this principle cannot be ad-
hered to, then at least the residential block, or pada,
must be divided in such & way that the casies are
clearly separated, Such subdivision of blocks is also
required by another rule, which assigns various pro-
fessions to a fixed place in the town. Goldsmiths,
smiths and armourers are in pri neiple only allowed to
reside in the south-eastern part of the town;: shep-
herds, herdsmen, fishermen and gaolers must live in
the south-west: drivers and soldiers must reside in
the west. The police headquarters and the mumcipal
administration together with brandy distillers and
wine merchants are assigned to the north-west. The
residential quarters of Brahmins, astrologers and
ascetics are in the northern part of the city; the north-
eust is taken up by markets and tradesmen’s dwell-
ings. The east is reserved for the palaces of royal or
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princely families, the court of the royal guard, and
the offices of the leading civil servants.

The custom of reserving particular guarters of the
town for certmin castes s justified in manuals of
architecture by refevence to the image of the earth
and the skv as ‘Mount Meru®: out of the infinite cos-
mic sea the phenomenal world rises up like a pyramid.
The four triangles which form the pyramid are of
different colours. The white triangle is the residence

of Brahmins, the red one that of Kshatrivas, the

vellow one that of Vaishyas, and the black one that of
Shudras.

Right up o the Moghul period most Indian cities
were built of unbaked clay, wood and other highly
perishable materials. Stone, the most durahle mate-
rial, was reserved for temples. Thus hardly any re-
mains of urban complexes have survived, and it is not
easy to judge how strictly the rules of the manuals
were followed. From the eighteenth century, how-
ever, we know of the foundation of one city in narth
India which shows how strong this tradition was even
under Moghul rule. The layout of this town, Jaipur
in the Rajasthan district, corresponds to that pre-
scribed in the ancient texts. But the individual monu-
ments bear the distinct stamp of Moghul architec-
ture, which spread outwards from Agra and Delhi. If

Plan of the ety of Jaipur
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we leave out of account one extension to the town on
the eastern side, and the location of the town wall in
the north-western corner (necessitated by the topo-
graphy), 1ts plan is as follows: & splendid avenue
running from east to west, an incomplete street paral-
le! to it, and the two main streets which run from
north to south divide the city, which was originally
rectangular in plan. into mine parts. (The extension
toy the south-east eonstitutes a tenth part.) The central
ares of the Brahmi-sthana is reserved for the palace
of the Mabaraja; the other blocks are subdivided
more or less regularly by side streets and unpaved
foatpaths. The unsystematic division of the northern
guarters of the town iz due to the fact that the sue-
cessore of the Mahdrija did not bother to keep to the
plan when making their additions. Moreover, since
one of them sold the Mahardja's rich library as
wrapping paper, no theoretical treatise has survived
relating to this sole modern example of Hindu town
planning.

In Jaipur individual professional groups were al-
lotted certain quarters of the town, wholly in accor-
dance with the vastu-vidya. If one wants to find a
clothmerchant even today, one must go toa particular
street reserved for such persons. In another street all
the bricklayvers can be seen every morning, sitting in
# long row on the pavement and waiting for someone
to offer them employment. In another district one car-
penter's shop adjoins another, and one basket-
maker's shop another. This principle is taken to such
lengths that today even bicvele shops are grouped
together in this manner

As the capital city of a temporal ruler, Jaipur is
rectangular and not square in plan. Most of the build-
mngs have the same number of storevs. As the city was
evidently planned upon a vastu-purusha mandala
withunevenly divided sides, there isnocentral square.
Particularly striking is the orientation: all the streets
running in a longitudinal direction point east-south-
east and west-north-west. Such a deviation from the
cardinal points would not be remarkable, and might
even be dismissed as an oversight, if the same devia-
tion were not to be found in the orientation of the



a) Circular vastu-purusha mandala {mundika-mundnln)

b) Sketch for a circular city based on 2 mundiike-mandaln
{nfter the Manasara)

¢) Bwastika plan fora city on asquare mandiika-mandals
d) Kheta eity for Shiidras

monumental astronomical observatory buildings,
which are constructed exactly on an east-west and
north-south alignment. Presumably this orientation
of the town was necessitated either by the rules of
proportion or by astrological considerations; for the
site slopes toward the north-east, as the manuals
direct, and this would have permitted a different
orientation,

Besides the canonical alignment of the streets,
following the lines marking off the padas, theso-called
swastika plan was no doubt also popular. The swa-
stika, an ancient Aryan solar symbol, can be used in
the ground-plan of a house, for the layout of the
rooms, in town planning, to fix the sequence of the
streets, and in a Buddhist stiipa, as an architectural
symbol of the cyclical pattern through which all
phenomena pass.

One variant of the normal town plan is the so-
called ‘khets’. In the kheta towns only Shiidras were
allowed to live. As a reflection of their imperfection
this abbreviated plan has no proper centre. The opti-
cal centre is a point on the town wall, whereas its
focal point in the plane is of no importance.

The building site

On a day fixed by the astronomers, the priest-archi-
tects charged with planning the town go to the
tract of land selected. They determine the cardinal
points by erecting in the middle of the site a column
which tapers towards the top. Around its base they
draw a circle with a radius twice the height of the
column. At sunrise the shadow of the gnomon is
longer than the radius of the circle. When during the
morning the shadow of the tip of the column strikes
the outline of the circle, the point of intersection is
marked. In the afternoon the shadow lengthens
again. The second point of intersection with the
cirele is then marked and linked with the first one,
and the line between them points east and west. A
parallel line through the centre of the circle indicates
the east-west axis of the town, The north-south axis
is determined by drawing two circles to give a median
vertical line.

The outer line of the vistu-purusha mandala is now
marked out and its corners indicated by pegs. The
entire terrain, i.e. the vastu-purusha mandala, is
levelled so that the building site corresponds as
exactly as possible to the concept of a flat square
world. At a favourable moment the priest-architect
makes a sacrificial offering of fried rice and white
flowers, After ritually cleansing himself by sacred
ablutions, he ploughs a furrow along the east-west
axis of the city using a plough made especially for the
purpose. Then a group of Shudras ploughs the entire
terrain and sows various kinds of corn. When the corn
is ripe the prospective inhabitants of the town, ac-
companied by the priest, again make their way to the
building site. On this occasion they take with them
all the cattle belonging to the community and allow
them to eat the harvest. 'After two nights,’ we are
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told, ‘the terrain is cleansed by the grazing of the
livestock, consecrated by the breathing of the cows
and the lowing of the oxen, sanctified by the saliva
from the mouths of the calves, washed by their urine,
smeared with their mire and chewed fodder. and
marked by their hooves.' On the ground so cleansed
and sanctified the vastu-purusha mandala withall its
padas can now be drawn,

The temple plan

The areas allotted in the plan for temples are ance
again cleansed from demons and earth spirits by the
same rite before building commences. The size of the
new vastu-purusha mandala is not open to determina-
tion by the architect, since a number of requirements
about its proportions have to be complied with. In
considering Indian rules of proportion, we are not
concerned only with the relationship betweean two or
maore architectural members. The Indian doctrine of
proportion is designed not only to correlste the
various parts of a temple in an aesthetically pleasing
manner, but also to bring the entire building into a
magical harmony with time and space, as well as with
the caste of the builder. True, in all manuscripts the
propartion between the length, breadth and height of
the various parts is the subject of detailed, hardly
comprehensible rules, but the central element in the
doctrine is that each temple must correspond to six
magical prerequisites.

Absolute perfection is the characteristic of Brah:
man, whereas the essence of the phenomenal world iz
mmperfection. In mathematies imperfection is re-
flected, as the sthapati sees it, in fractions whose sum
does not produce a whole number, but leaves a re-
mainder which through further division vields the
parts after the decimal pomnt. In making such divi-
sions the Indians use in their ealculations only the
integer, and regard the remninder as the most im-
portant result of the whole arithmetical operation.
Thusin Indian architecture thedoctrine of proportion
18, strictly speaking, a ‘doctrine of the remainder’.
In working out fractions the sthapati is concernsd
not with the final result but instead with the re-
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mainder: it is this that has to conform to the rules of
proportion.

Thus, for example, one is supposed to multiply the
width of a temple by three and then divide it by eight
(here the eight possible directions in which a building
may be oriented enter into the caleulation). The re-
mainder from this sum, called ‘yoni’, indicates the
cardinal point towards which the temple should be
oriented. The cardinal points, starting with zero and
ending with seven, are numbered clockwise, A yoni
of zero is favoured, i.e. an orientation towards the
east, Also four is an acceptable yoni, for this gives an
orientation towards the west. Any other yoni would
spell misfortune. The calculation must be carried out
by varying the prospective width of the temple until a
remainder of four, or better still zero, isobtained.

The width of a temple must, however, also conform
to a different ealculation, according to which the re-
mainder is called 'vyaya'. The calculation made to
determine the vyaya isas follows: F%t%-x—g Now the
length of the temple is determined by the 27 planets.

“enEh 5 \iclds the remainder ‘rksha’ and deter-

mines the star under which the temple must be built.
If the temple is to be built under a particular star, its
length must be adjusted until the index number of the
star is obtained as remainder. But at the same time
one must nlso zatisfy a formula which takes into

account the signs of the zodiac: ﬂ%‘ﬂ Its re-

mainder, called ‘aya’, should if possible be zero.
Finally, the length and width of the temple are tested
together in two further formulae, These relate to the
circumference of the temple. ““"-‘““‘fg'“’“"e %9 ields
the remainder ‘vira’. The seven in the denominatar
stands for the seven days in the week. The remainder
vara fixes the day of the week on which the building
of the temple must be commenced. so that it isin keep-
ing with the cyclical chronology. Time is also ex-
pressed in the measurements of the temple by the

following calculation: Circumf;;anne * 9 vields the




remainder ‘tithi’. Tithi fixes which one of the 30 lunar
days is propitious for the commencement of the build-
ing.

To fulfil all these requirements is very difficult,
gince it is not the six equations with their six un-
known quantities, but the incalculable remainder
of a division sum that is always the decisive {actor.

In addition to these six basic requirements govern-
ing the proportions, two further caleulations should
if possible be carried out. These relate to the caste of
the donor and the length of time that the temple 1=

dasignod to last, TOREH X 4“'““‘ X 8 cives the

caste; length tlgdth <27 gives the duration of the
building. If one assumes, for example, that a temple
measures 11 cubits in length and five cubits in width,
the duration of the temple will be as follows:

E—x—;}“—m — 1485:100 = 14: remainder 85—i.e,, the
temple will stand for 86 years. The caste of the danor

is Tound as follows: ﬁlqu_i_l = 495:4 = 123; re

mainder 3. This means that a temple of these dimen-
sions may only be founded by a peasant or crafteman,
The week-day on which building may commence is
found as follows:

{ﬁ*5+lif11]“9 ~ 988:7 = 41; remainder 1.

V
Thus building may begin only on a Monday. The
orientation of the temple is found as follows:

523 _ 15:8 = 1; remainder 7, A temple with these

dimensions thus has to be oriented toward the north-
east. But this is not auspicious, for the remainder
ought 1o be zero (east) or at least four (west). There-
fore before one could calculate the junar day or the
planet under which this temple should be built, one
would have to begin the calculation ull over again
with different dimensions. Another complicating
fictor is that the ealculated lunar day must finally
concide with the ealculated week-day and, last but

oA EDH}
ﬁ; = ‘\Eﬂh

ﬁliﬂ
i
£

1
: +w:ﬁ _
ata4atnshin a4 a4
l—b+b+ni

| P
| | S 2 |

& Buabiied

3 Aryuma

3 Prelspvidiam

]

b Wivesnmn

# The "ogker ringe ul gads”

% Clrote with pedioe 7 = W
A & Chrels widl rdion v = 47

¥ Cirehy with pudics v = 3%
10 Cisle with midie ¢ = 2k »
11 Chrabe with ssufiion v = EayT

L

The Brahmeshvars temple at Bhuvaneshvar, jts grid and
the proportions resulting from it, (Detail from the general
layout;: see also plan p.151)

not least, with a favourable constellation, If all these
requirements are impossible to co-ordinate, the cons-
struction of the temple has to be postponed or com-
pletely abandoned.

Early temples in north India consisted only of the
sanctuary, or “garbha-griha’ (literally, womb). This
narrow cubic cella is enclosed within thick walls.
From the eighth century A.D. anwards, in addition to
this tower, & second independent architectural mem-
ber is to be [ound: an assembly hall, the so-called
‘mukhashala’, erected for believers in front of the
cella. In contrast, the mulkhashala is n spacious room,
enclosed within thin walls. Itis provided with suffi-
cient lighting by the entrance in the east and two
additional windows along the north-south axis. The
west door leads to the dark sanctuary.

The Brahmeshvara temple at Bhuvaneshvar, for
example, follows this classical disposition (see plan,
p. 161). A photograph of the building shows that the
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walled platform which supports the temple with its
four ancillary shrines was divided in a certain pro-
portion. All architectural members are ineorporated
systematically into a fixed network of lines, The plat-
form is divided into 14 = 21 squares, each with sides
measuring approximately 1.51 metres. The point of
intersection of two diagonal lines, leading from the
south-western and north-western corners of the plat-
form, determines the ritual centre of the building, the
point above which Shiva's symbol, the phallus or
lingam', is erected, The cells around the lingam
affords just enough room for ritual circumambula-
tion; the walls are devoid of any decorntion. The
mandala, containing 4 % 4 padas, 5 laid out around
this centre. By dividing these squares ome obtains the
manditka mandala, comprising 8 « 8 padas. Its cor-
ners ure at the same time the comers of the external
outline of the cella, To the east of the garbha-griha is
the mukhashali, which follows its own rules of pro-
portion. In the interior it is exactly as wide as the
exterior of the garbha-griha: its wall is as thick as
one square in the plan, The vastu-purusha mandala
of the garbha-griha is separated from the outline of
the mukhashala, with its 6 = 6 padas, by a strip one
plan unit broad. Here the architect has had to master
the difficult problem of effecting the transition bet-
ween the two parts of the building. In many temples a
small intermediate space is left at this point. But the
architect of the Brahmeshvara temple has chosen a
different solution. The garbha-griha and the mukha-
shiila have extensions like passages, which meet at

The development of the ground-plun of the north Indian cella
#) d-riitho tvper (trirathn)
b G-ratha type (padcharatha)
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the deeply recessed splayed door which gives anccess
to the cella.

There is, however, no optical link between the two
chambers, Both the cella and the azssembly hall have,
in addition to their common east-west axis, a sym-
metrical axis from north to south. Here the believer
is not, as in Buddhist prayer-halls, led consciously to
the centre. In temple architecture, too, & difference is
made (one which rules out all comparisons) between
the area representing the phenomenal world, withall
its profusion of forms, and the ‘womb’ of the temple,
with its simplicity and lack of ornamentation: the
latter is not an attempt to represent the body of the
deity, let alone to illustrate the supreme formless
Self, the Brahman—for the tower of the temple ‘is’
God, not merely his abode.

For some reason still unknown the structure of the
mukhnshilia is based both upon o division of the
mmterior into four parts, covering 16 squares in the
plan, and upon o division into three parts. Three
parts ‘b’ correspond to four parts ‘a’. The smallest
unit of measurement, which appears time and again
in the ground-plan, is thus one-sixth of ‘a’ or one-
eighthof 'b’; coansequently, 1 'b' = 11/, ‘a".

The vastu-purusha mandala of the garbha-griha
does not tally exactly with the ground-plan. In me-
dieval treatises on the relationship between the
mandala and the building one finds an explanation of

¢) further development of the 5-rathn type
d} T-ratha type (suptaratha)




Stage 1 Stage 11

Development of the ground-plan of a temple from the squire
and the chronological division of the circle

this fact, The Brahma-sthina is separated from the
surrounding four ‘inner gods’ by the lines of the vastu-
purusha mandala, In the conception of the priest-
architect these lines extend three-dimensionally,
even though they are drawn as no moye than thin
lines on the foundations of the temple. Above all, the
points at which the magic lines of foree intersect are
to be regarded as three-dimensional. The points of
intersection (‘marmas’) around the Brahma-sthana
are especially sacred, as are those marmas which
form the corners of the ‘inner’ padas. The further the
dividing lines between the padas - or the marmas -are
from the centre, the less sensitive and important they
are in regard to the magic efficacy of the mandala, In
any case the architect must avoid damaging the
marmas in the centre, around the Brahmi-sthiana and
the ‘inner’ padas, by interrupting them with wall
salients, columns or other architectural members.
And vet the interior of the celln ought to tally with
the Brahma-sthana so far as is possible. The general
rule is that the three<limensional extension of the
marmas runs to one-eighth the length of the side of a
pada. The walls of the cella have to be adjusted by this
amount, So that the cella’s dimensions should not be
arbitrarily determined, the architect chooses a form
that has already been fixed, namely ', a half-dia-
gonal of the garbha-griha. Thus it is slightly smaller
than the Brahma-sthina, and the marmas, pot en-
eronched upon by the lines of the ground-plan, extend
one-eighth the side of a pada within the masonry.
Also the niches; which in the stone cella were taken

Stage 11

Example: grount-plan of
am ancillary ghrine of the
Brahmeshvara temple at
Bhuvaneshvar

over from those in earlier wooden buildings. are given
proportions which avoid the marmas,

The evolution of the outer contour of a north Indian
temple tower is chiefly based upon the square. From
the need to erect cult images of the guardians above
ench of the cardinal points the custom developed, as
early as the time when temples were built of wood, of
adding niches axially, outside the actual body of the
building. From this evolved the simplest ground-plan
of the temples that have survived, the so-called ‘ratha’
type. Rathas or ‘pagas’ are vertical salients or re-
cesses of walls: three rathas are made in the fagade of
the garbha-griha by bringing forward three sections
af the wall, of the same width as the interior, to ac-
commixlate an external niche. In the classical period
architects were no longer content with this simple
articulation of the fagade, The next step wasto divide
the sides of the square into five parts. So we get the
maost common of all ground-plans: the five-ratha type.
The depth of the ratha salients and recesses can be
determined by varipus geometrical operations. Usu-
ally the rathas are the same width and project out-
wards to the same extent. In the case of the Brahme-
shvara temple we do not yet know the geometrical
construction of the rathas, which are themselves
lavishly articulated. All that is certain is that the
axial rathas project so far that they terminate in a
circle. drawn around the square of the vastu-purusha
mandala or garbhe-griha,
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The research carried out by Alice Boner has shown
that the sculptures in Shiva temples are usually based
on a segment of a circle measuring 15 degrees. The
outhnes of the four small ancillary shrines in the
Brahmeshvara temple, dedicated to various mani-
festations of Shiva, seem to be constructed in a
similar way. All the projecting corners of the rathas
are located on one of the 24 diameters of a 15-degres
segment.

Let us now reconstruct step by step the geomstric
vomposition of one of these ancillary shrines, follow-
ing the sequence in which a sthapati would have
drawn the lines on the temple platform. The four plan

Top: palm-leaf munuseript in original size

Left: partrait of the architect with surveyor’s rod and
trinngle

Right: ealeulstions of proportions

squares that were allotted at each corner of the plat-
form to ancillary shrines form the square on which
the ground-plan is based. This square is the world,
fixed by the cardinal points and extending hetween
the four corners: north-west, north-east, south-east
and south-west, Its chronological aspect is rendered
in the form of a circle, which circumscribes the
temple; this is divided into 12 or 24 segments which
represent chronological divisions, Equilateral tri-
ungles erected over the axes have sides that are the
same length as those of the square. The points “A”
where the triangles mtersect the radii of the cirele
form the outer corners of the axial rathas. A second
virele 15 drawn around the centre of the cella but this

Bowom: reverse side of the same palm-leaf

Left: vertical seotion of o remple tower with indications of
huights

Right: the mundala, on the hasts of which the architect can
frecly compose the ground.plan
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time runs through the corners; the points where this
cirele intersects the radii determines the location of
the central ratha. The outer rathuas, called ‘konaka
rathas’, meet at the remaining radii. Thus each
radius of the 15-degree segment has its function in the
ground-plan. Four of them locate the shrine in rela-
tion to the cardinal points; four others form the
diagonals of the basic square: and the remaining 16
determine the width and depth of the rathas. The
distance between the corner points of the central
rathas is equal to the exterior width of the door on the
entrance side. The outer limit of the threshold is
defined by a tangent of the basic eircle and the inner
limit by the basic square. The opening in the wall be-
hind the entrance door is as broad as the axial rathas.
Finally, the points where the triangles over the basie
square intersect with the segmentation of the circle
also define the projection of the ‘entrance ratha’.

1t is not difficult to find the geometric key to a
ground-plan. But when it is a matter of interpreting
the esoteric content of these graphic constructions
and formulae we are unfortunately reduced to can-
jectures,

The structure of the entrance door 1s also subject to
exact rules. The opening is always supposed to be
twice as wide as that of the stone door jamb. The
architects of the temples at Orissa kept to these pro-
portions as a matter of geneval prineiple; only in the
case of very small shrines—such as we find all around
the Brahmeshvara temple—did they have to enlarge
the opening by the width of one door jamb, as other-
wise the entrance would have been too narrow. The
opening ought to be twice as high as it iz wide and as
deep as it is broad. The entrance to the main temple
conforms exactly to these requirements, as do the
doors giving access to the ancillary shrines,

Now that we have considered the ground-plan of
the Brahmeshvara temple, as an example of the type
of temple found in north India, we can turn to the
ground-plan of a south Indian temple. We shall choose
the sanctuary at Tanjore which was donated by the
Chola king Raja-rija in 1010 to commemorate the
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1} Brahma « 1) Sanctuary {(garbha-griha)
with interior pradakshing-
putha

) Spheres of the gods = 2) Circumambulatory path

{exterior pradakshina-patha)
3 Circuit wall
4} Terrace

4) Sphere of humans
4) Sphere of demons

The south Indian padmagarbhs-mandals and the celly at
Tanjore have the sume geametrical divisions

victories he had won over neighbouring kingdoms. A
strong wall encloses the temple compound, which
once again is situated within a fortified area. The
ovientation of this fort and of the temple isdetermined
by the course of a river flowing to the south of the
defensive walls. In the orientation of the temple there
is # considerable deviation from the east-west axis.
As with the Brahmeshvara temple, the cella is located
at the point of intersection of two diagonals (see plan,
p.151). The square formed by these diagonals is
divided into nine smaller squares. Within the onge in
the centre a cirele is then drawn, and within this circle
& square. This square defines the limits of the raised
platform which serves as o foundation for the cella.
On this plane the mandala isdrawn.

A south Indian mandala differs from the vastu-
purusha mandala described in north Indian manuals.
South Indian sthapatie were not familiar with the
legend according to which disordered Being was con-
fined by Brahma within the orderly form of amandala,
nor with the version according to which Purusha, the
hunch-backed primeval man (who is at the same time
a demon and the casmos) lies on his stomach under the
site of every building. Instead, the sthapati draws a
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magic sign, which is outwardly similar but has a dif-
ferent significance, upon thefoundations of the temple
or upon the tract of land where a new town 15 to be
built. He visualizes the cosmic order as follows: the
centre and essence ofall Being 1s Brahma (presumably
originally the ‘non-created Brahman'): around this,
tn a ring, is the world of the gods. Atn greater distance
from Brahma, in contact with him only through the
realm of the gods, and forming an outer ring around
thesé goda are the terrestrial phenomens, the world
of human beings, At the bottom of this hierarchy are
the goblins, demons and spirits. These have no con-
tact with the pods or with Brahma, and inhabit the

The gouth Indian temple city of Shrirangam i an image of
the worlds situited in concentric rings around Brahman

fringe of the realms arranged concentrically around
Brahma.

The graphic rendering of this cosmic plan, the so-
ciallad “sthandila mandala’, determines the spatial
arrangement of the south Indian temple. Onee again
there are several designs, the most important of which
is the mandala comprising 49 panels, Besides this
sthandila mandala, the south Indian texts refer to the
‘padmagarbha mandala’, Of its 16 = 16 panels, 16 are
reserved for the Brahma-sthana, 84 for the ring of
gods, 96 for that of the terrestrial world, and 60 for the
narrow ring of demons and spirits. This padmagarbha
mandtla forms the structural plan of the cella at
Tanjore.

The 16 panels of the Brahma-sthana tally with the
interior of the cella: but, as in the case of the ground-
plans of north Indian temples, the wall is not erected
exactly upon the line of the mandala, but is adjusted
in such a way that it does not touch the marmas, in
thetr three-dimensional extension. The wall of the
cella and the gallery for processional circumambula-
tion fill the ring of the pantheon ; the wall is two padas
thick and the gallery one pada wide. Above the ter-
restrial world rises the outer wall of the cella, which
is two piadas thick. For the realm of spirits and de-
mons there is no room in the sanctunry. They are
allotted the width of that part of the foundation which
projects outside the building, far from the sacred
lingam of Shiva in the Brahmi-sthana,

The open halls (‘mundapa’) of the cella and the
small shrines within the circuit walls of the sanctuary
ars not incorporated in the original plan. They are
the work of later generations, when the occult system
of dividing the plane had already been forgotten.

The extent to which the application of a south
Indian mandala is fixed can be seen from the site plans
af temple cities in this part of the country. In a typical
town of this kind the temple is not separated by a
circuit wall from the residential and business quarter
nearby, but instead one finds several rings of streets
around the cella. The innermost ring is bordered on
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Tha ancient Indian dwelling-house wis supposed o indi-
cate by its proportions the cast of the owner

either side by ancillary shrines and prayer-halls. In
the second ring are the dwellings of priests and a
number of stalls where frankincense, flowers ani
fruit are sold for the *plija’ sacrifice, The further one
moves away from the cella, the less sacred is the area,
In the outer streets of temples, normal business acti-
vity sets the tone. This town plan conforms to the
concept of the cosmos as arranged in concentric rings
around Brahman. Although the tower above the re-
latively small cella is gilded, it isquite IHCONSPICUOUS,
In the cardinal points of the ring walls, marking off
the different areas, are splendid porch or gate towers
known as ‘gopura’.

Brahman, the incognizable centre of Being, cannot
be featured in the mandala of a temple city, since Lis
attributeless. The realms of the gods, on the other
hand, are not beyond man’s imaginative power and
thus also of his ability to render them. But itis only in
the rings of the terrestrial and demon worlds that all
the exuberance and splendour of earthly things can
testify to the power of Brahman. In the temple city of
Shrirangam this principle 18 clearly expressed in the
alignment of the circular walls and in the porch

towers. which increase in height as one approaches
the exterior. The temple city of Madurai has much the
same plan, but it has been repeatedly enlarged and
modified by successive Tuling dynasties, and so has
lost its original precise layout. Paradoxically enough,
the temple complex at Madural contains two cellas
dedicated to different gods. This makes it impossible
for the zones representing the various worlds to be
arranged in an orthodox circular form around a single
centre,

The need to keep all mandalas secret was motivated
in the ancient manuvals by the argument that only
experienced persons would know how to utilize
properly the magic force obtainable from the symbols.
Much mischief could be hrought about by someone
who abused the mandala, The mandala is also called
‘vantram’' (instrument), a term denoting an instru-
ment used for observing the stars.

r

The town house

The caste stratification of Hindu society is reflected
not only in the ground-plan of a city but also in its
vertical section. The rules pertaining to the number
of storeys permitted in dwelling-houses make it easy
to ascertain which caste the proprietor belongs to.
Thus a Shiidra is not allowed to build higher than
GF + 2/, (GF = ground floor) and a Vaishya up to
GF + 4. Kshatrivas can build houses up to GF + Blls
and Brahming up to GF + 6!/, Finally, kings may
build their palaces one storey higher still.

The main entrance of a dwelling, unlike that of a
temple, is supposed never to be sited axially; the way
it is oriented depends upon the caste of the builder.
Wherever a house is located in the city district, the
entrance door must be on the south side if the house-
holder is a Brahmin, on the west if he is a Kshatriya,
on the north if he is a Vaishya, and on the east if he is
g Shiidra. The square of the vastu-purusha mandala
is taken as the basis for the residence of a Brahmin. It
is the perfect form, appropriate only for those close to
the gods. For this reason the ground-plan of a Brah-
min house must not deviate from the square by more
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than one-tenth the length of a side. In ¢learly defined
deviations from this absolute standard, the propor-
tion of the sides in a Kshatriya house must be 1:11/4;
ofn Vaishyahouse1:1'/;;and of a Shiidrahouse 1 :11/,,

The most popular ground-plan is the ‘catushila’, in
which the inner court is enclosed on all four sides by
huildings. All the rooms open on to the court, and
galleries nfford communication hetween them, With
this type of house several storeys can be built within a
closely confined space, for the shadow cast upon the
court by the buildings is welcome, and the rooms on
the lower storeys are pleasantly cool. The outer walls
facing the street do not have any windows, for ren-
sons of security. With this symmetrical ground-plan
the location of the entrance to the house presents no
problem, even though it has to face a particular
cardinal point in accordance with the caste of the
builder,

This type of house resembles, down to points of
detail, the stereotyped houses in rows which gave the
cities of the Indus valley civilization their mono-
tonous aspect. The excavations carried out by Sir
John Marshall at Taxila brought to light the remains
of an Aryan city built at a Jater date, named Sirkap.
In his report Marshall wrote that the city of Sirkap
was composed of several huge blocks, separated from
one another by narrow streets. Although the ground-
plans of the houses varied greatly, they nevertholess
adhered to the same underlying prineiple. The hasic
structural unit was invariably an open square sur-
rounded by rooms; this unit was repeated two, three
or four times, or even more frequently, accarding to
the number of rooms required by the inhabitants,

The greatimpact which the elimate of a country has
upon the structure of dwelling-houses is evident from
the fact that the Aryan invaders, after they had
completely wiped out or absorbed the Indus valley
civilization and had become urbanized themselves,
apparently arrived at just the same kind of plan as
that favoured by their predecessors. Very similar
houses of several storeys, huilt around a small central
court or ‘atrium’, are still found in India today.
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Apart from the popular catushili type of house, a
prospective owner can choose between the following
types: ‘trishala’, ‘dvishila’ and ‘ekshald’. As these
names indicate (shala means house), the trishala type
has thres wings arranged in a U pattern; a dvishala s
a house with two wings set at right angles. and an
ekshila is a simple rectangular bulding.

If the builder 1s not satisfied with any of these hasic
types of house, because the front and rear doors can-
not bhe located in the proper place, then he has to
consult a catalogue in which all the permissible com-
binations are listed. Each of the 14,000 possibilities
has a name of its own. If he decides on one of these
variants, he must again ensure that no deviations
geeur from the closely defined model form, The cano-
nical rules leave no roam for any later modifications,
particularly expansion.

Archaeological finds do not necessarily endorse the
theory that the strict Hindu building rules were a
direct legacy of the urban civilization of the Indus
valley, but the same laws also seem to have governed
the appenrance of Harappa and Mohenjo-daro,

One particularly striking feature of these two cities
15 that after every natural catastrophe sustained
during their thousand-year existence the houses were
rebuilt with the walls in the same position as they had
been before, stone by stone and brick by brick, But
paradoxically it was precisely this very rigid ad-
herence to tradition, this need to restore exaetly what
had existed previously, that led to a change in the
appearance of the ity : the outside walls of the houses
n the Indus valley towns had i slight tendency to lean
Inwards, copying the earlier clay buildings. When the
city was devastated by some catastrophe, the rubhble
waz not removed, as it was thought simpler to rebuild
it on the new higher level. Since the house walls
sloped, in the course of time the streets became ever
broader and the houses ever narrower. If the Aryans
had not put un end to these cities, after another mil-
lennium or two the inhabitants would have been faced
with the alternative of either turning their cities into
# wasteland of streets or of breaking with tradition.
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Notes

Mahaballipuram

It Wz ot watll the middle of the first millennium AL that
the rulers of south India professed Hindiism. The Hindu
period of Pallava and Chola srchitecture m ntroduced by
the rathee of the seventh pentury AT, One of these, thi
Tharmarija-ratha, withits sguare gronmd-plan, becume the
saodinl for the sorcallind desvids stvle of south Indis, The
shore Gemple 6t Muhaballipuram 38 one of the fst ‘strue-
Live" temyples to huitate this prototype

In_ ths meighbourhood of Apnli are the rock-cut sancta-
aries of Elura, As well'as a Bulddinse echaya-hall; soveral

Buddhist monaeteries aml some oockocot Jem tamples,

there i u spacioos Hmdu snctuary, the Kallése temple,

/ whitoh the focul inhuhitants call the * rangs-muhal’ (coloured
pulice), Sinee Eriahnu 1. the donor of the Kailass templs,

wiss wnahile 1o devive n Hindu trpo of tenple frao the archi-
toctoral tradition of his awn dislrict, he copred the Pallavi
Tings of the seventh century in summoning architects from

tlie subject Chalukya kingdom They developed further the

ground-plan of the Virupsksha temple at Pattadkal and
desigmed a momolithic sanctuary with several storeys,
thights of stegps, verunidahis, halls and bridges Just as mush
attention way paid to the trestment of the exterior as to the

nteriar,

The Chals dynesty amalpamated the Kingdoms of south
India’ mto o powerful empire. All the conguered aress;

Ineluding even the 1sland of Cevlon, had to pay tnbute not.
‘only 1o the sovervign but also to the Brdekhvars temple at

Tanjore, 1 newly srectsd (11th-century) monument dedi-
eatedd to omé of the king's victories. This Shivaite sanctusry
\wias baiilt in the relatively short spun of six vears by Rajna-
ciiji the Great, The grunite usad in s construction soems
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to hnve been guarned at Mammala i some thirty miles away.

The Chola style reflects the prosperity aml Hlf-ﬂmﬁlﬁm
of & dynusty which - not unlike the Romuns in the Medites
ranenns - once it hud comsoliduted | power gathered tos
gother all the prilstie tendencies in south Indix wnd blendod
thirm into & monumental architectural style. According tn
certain Inscriptions on the hases of temples. aftay all his
triwmphant suecesses the king had oniy one desire: that “the
temple should lack nothing” The cities of lus empire were
obliged to supply cows smd buffaloes from which'fag was
aibtained for the temple lampe; they Kad to gprovide camphor,

curdamon il und otherspices for the water used to wash the
divine imnge; tiey Bad to supply goldamiths, seribes, wash-
armun, joiners, musicians, ovirseers aml AstMnomam.
Beaides this the temples of the empire were compellod to
senid 212 attendants and their most beautiful dancing girls.
For the 400 dancmg girls who came te Tanjore a sepanmite
distrit of the town was hudlt, close to the =acred compounid.

Madurai

The findation of this temple city is already mentiensd In
firtest o certiin Indisn found & Shiva lingam of diving origin:
He Tuilt # celin and o temple around 4 stone phallus. A
merchant by the name of Dhananjsyan spoke of this o the
south Tndian king Kulasekhara Pandyan (1600 B.C). He
hnd the forest clomred and around the sanctuury built the
eity of Madurmi It was, however, not until the period be
twesn uﬂrtwalﬂhmrtmmmmm.&!} that the
temple city was enlarged to jts present fopm.

fn the mid-twennieth century this dilapidaved complex was
renovated The expense involved amounted to wo,and a
half million ropees (about a quarter of & million dollars). A
referendum was held, and us & resnlt it was devided to puing
the gopuras (gate-lowers) in the original hright eolours
mentione] bn lnseriptions. '

The two cellas of the interior of the temple enclosure are
dedicated 1o the god Shiva, under the name of Sunda-

reshvarn, and to the goddess Meenakshi, an mearnation of
Shivi's eonport Parvati, whom he murried st Madural The
wedding<day of Sundureshvara and Meenakshi is still
celebrated annually, std is the gregtost of theiuﬂvslhhnhl
in this temple city,
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The Brihndeshvarn temple at Tonjore
Ground-plan 1: 1000 and vertical ection of the colli structurs twithout the vower) T:300
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The temple city of Madurai Section through the South Gopurs 1:500
Plan 13000

A Bhrine of Sundureshvars

B Shrine of Meenalshi

C Temple pond

D South Gopura
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3. Buddhist Monuments:
Stupas and Chaitya-Halls

Stapas (burial and relic mounds)

In reconstructing the earhiest architectursl forms of
the Indian sub-continent, we are primarily dependent
upon conclusions drawn ‘a posteriori’ from later
buildings in stone. There were undoubtedly artistic
wooden monuments in the north Indian cities prior to
the middle of the first millennium B.C.. butunfortuna-
tely no trace of them has as vet come to light.

We do, however, have a Megalithic culture n
southern and central India dating from the middle of
the second millennium B.C., the remains of which
give some valuable indications about likely parallel
developments in north India. As with the Megalithie
cultures of the Mediterranean and northern Europe
in the second millennium B.C., a highly developed
cult of the dead led to the construction of extensive
areas of dolmens, rows of stones and finally to the
erection of stone cist-graves above and below the
earth's surface, This form of grave, reserved mainly
for tribal chieftains and heroes, as a rule consisted of
four staggered stone slabs which formed the chamber
walls, several stone slabs of the same size which
served as the foundation and floor, and a huge cap-
stone. Occasionally the cap-stone had a curved sur-
face. Over the grave at Brahmagiri (cf p. 9% there
was onlv a flat stone slab. All around the burial
chamber rubble of at stones was heaped upina circle,
forming the base and defining the outer limits of the
earth mound which covered the entire structure.

A similar monumental burial mound was also com-
mon in north India during the lifetime of the Buddha.
The Enlightened One himself instructed his disciples
to commemorate great kings and sages by erecting at
cross-roads so-called stiipas, mounds of earth enclos-
ing arelic. From Buddhist texts we can see how widely
they were disseminatad and how popular they were.
We are told that after the death of the Buddha eight of
the mightiest princes fought among themselves for
the ashes and bones of his mortal body. Each of them
wanted to erect a huge stiipa above these relics.

In the second century B.C. the stupa had the follow-
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- )Zg form. A square, or alternatively circular, base,
called ‘medhi’, was made of baked brick, zet in clay.
Upon this platform the hemispherical ‘anda’ (egg)
was erected, one layer after unother. The heaped-up
earth over Megalithie gruves had an outline or con-
tour roughly in the shupe of o hyperbola. This led to
the idea of giving the reliquary the symbalic abstract
form of a sphere or hemisphere. Since the diameter of
the anda was in most cases less than that of the
medhi, there was room for a raised path for proces-
sions(pradakshina-patha). The flights of steps leading
up to this path and the terrace were furmished with a
wooden railing (*vedika'), embedded in the brick.
From the crown of the anda there rose a wooden mast,
which often ran right through the stGpa from top to
bottom. It bore the ancient oriental roval emblem of
the umbrella (*chattravali’). Mast and umbrells were
surrounded by a square wooden railing, which in its
structure resemblid that on the platform,

This stone cist-grave from Brahmagin already anticipates
important elementa of stpa symbollsm

Where in the stiipa was the most important object,
the religuary, located? In early stlipas it was no doubt
invariably in the centre of the sphere, i.e. on the plat-
form. This situation was suggested by earlier Mega-
lithie tambs, which had the burial chamber in the
middle, and of greater importance was the facl that
the whole shape of the stupa would be meaningless
unless the earth mound and brick casing were built
around this centril point, Notwithstanding con-
siderations of this kind the relic was, however, often
placed in a cubic receptacle (*hammika’) on the crown
of the dome. A shift of the ritual centre only became
possible after the stipa had lost its original signifi-
cance as a burial mound, during the reign of Ashoka,
and had become an mterminably repeated symbol of
the teaching and cosmology of the Buddha. The cubic
chamber of a Megalithic tomb, which incidentally
may also be interpreted as a prototype of the Hindu
cella, was replaced in the stiipa by the religuary.
which was moved from the centre of the anda to its
summit: the rounded form of the anda became the
image of the infinite cosmos. The Arvan symbol of the

axisafthe universe, thetree in the middle of the village

under which the elders took counsel, re-appears in
the stiipa as a vertical wobden axis,

The increased height of these monuments was at all
times regarded also as an analogy between man and
thit cosmos, such as we have already learnt from the
viistu-purusha mandala of a Hindu temple. In the
stlips the medhi is the abdomen, the anda is the upper
part of the body, and the honorary umbrella sur-
rounded by the railing, or the urn containing the
relic, is the head, Thus it is also understandable that
eyes should have been painted on the harmika of a
stipa at Katmindf, the core of which dates from as
early as Ashoka's reign.

Sanchi

Bimbisara, king of Magadha and contemporary of the
Buddha, built near his capital a monastery in which
the Enlightened One and his disciples could take
shelter during the monsoon season. In the choice of a
guitable location the king took into aceount that this
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Reconstruction of the monastery at Sanchi. In the fore-
ground is the Great Stiipa

monastery ‘must not be too far from the city but also
not too close to it, within easy reach of all the people,
and yet during the day not too crowded and at mght
not too noisy and dangerous, free from the odours of
the populace, and finally a place concealed from the
general view and well suited fora secluded life.”

Proximity to a city was of importance for Buddhist
monasteries as the manks were obliged to go begging
for half of every day. But the religious duties with
which the other half of their days was filled made it
seem inapposite to site a monastery within the con-
fines of & noisy town, For this reason large Buddhist
monastic communities sought a situation a few miles

outside i city or on & busy trade route, This tradition

accounts for the location of, for example, the monas-
tery at Sarnath, not far from Kashi (the present-day
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Benares) and of the equally well-known monastic
complex at Taxila. The sanctuary at Sanchi owed its
existence and prosperity to the nearby trading centre
of Vidisha, which was situated at the confluence of
two rivers and developed into a significant meeting-
paint of two caravan routes, one running from north
to south and the other from east to west.

The first small monastery on the mountain ridge at
Safichi, which was maintained by the merchants af
Vidisha, was on one occasion visited by Ashoka, At
that time the future emperor was still crown prince
and viceroy. He was travelling from Pataliputra to
his residence at Ujjain, and at Vidisha married the
daughter of a distinguished banker.

After the collapse of the Maurya dynasty Vidisha
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ame the roval residence of the Shungas, and one
of the most powerful cities in central India. Under
Gupta rule it declined, and as a result the monastery
at Sanchi was deprived of the economic basis of its
existence, In the thirteenth century A.D., if not
earlier, Sanchi was nbandoned by the last monks to
livie there.

It was not until 1818 that General Taylor dis-
covered, under the dense foliage of the jungle, the
monastery buildings, which were still in a good state
‘of preservation. Among British art historians the
news quickly spread that s pre-Christian Buddhist
foundation had been discovered. and within a few
years amateur archaeologists and treasure-seelors
had destroyed what the jungle had conserved for more
than half a millennium, It was not until 1900 or there-
abouts that systematic restoration was begun of
those parts that remained.

Ashoka summoned from Persia sculptors to erect
pillars on which his edicts were to be inscribed. Free-
standing columns were already known in India - the
mspiration for such monumental memorial columns
may have come from the wooden columns in front of
Hindu temples-but their formal execution clearly
paints to prototypes from Persepolis. The manner in
which they were worked was likewise of alien origin:
the surface of the hard sandstone from Chitnar was
polished until it was as smooth as a mirror. The pro-
cess employed to create such a splendid effect, which
was characteristic of all columns and caves of the
Maurva period, is unlenown. The granite from which
thet Lomas Rishi and Sudama caves were hewn is well
suited for polishing, whereas this is to a much lesser
extent the case with the sandstone from which these
columns were carved,

In the sanctuary at Saschi are the remains of one of
Ashoka's columns, This corroborates the story,
hitherto in doubt, that Ashoka stopped here on his
way to Ujjain. In the same archapologicnl stratum in
which the base of the eolumn was found, are the be-
ginnings of a brick stupa, likewise donated by Ashoka.
In order to obtain a horizontal surface for this mony-
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ment, the undulating ridges in the ground were care-
fully levelled. The eylindrical base and the circular
structure were executed on a massive scale, in baked
hrick set m clay; the diameter measured 20 metres.
Above the crown of the anda rose & multi-tiered
honorary umbrella in sandstone, worked and polished
in the same way as the columns. The same stone from
Chinar was used as was chosen for an honorary um-
brella of the stipa at Sarnath, At Sarndéith a further
step was taken in the use of this popular material ; the
balustrade around the umbrells was a true monolithic
copy of the usual wooden structuve,

The railing (vedika) which surrounds the relic urn
or cosmie tree and the umbrella js suggestive of an
ancient Aryan motif. The Aryans were fond of fencing
in sacred trees, sacrificial places and the like even
though this was not necessary for practical reasons.
Thus a town or village would not only be surrounded
by a defensive wall but also by a railing, as a realiza-
tion of a viastu-purusha mandala, This originally
consisted of closely packed thick posts, joined to one
another by interlaced bamboo cross-bars. It could be
of any height, and afforded ample protection against
nocturnal predatory animals, lured close to the open
hearthsof thetribesmen. From thisfence in itsoriginal
form there evolved the high palisades of the eighth to
sixth centuries B.C. which were used to protect
cities.

The ancient Vedie railing around the village gave
rise, not only to palisades suitable for military pur-
poses, but also to a lighter transparent version, used
primarily tomark the limits of a temple area. Through
the wooden uprights (‘thabha’) were fitted either
horizontal bamboo rods or, in the case of taller and
more massive examples, levelled-off tree-trunks with
lenticular cross-section, In cross-gection these have
the form alternstely of a square or an octagon: for
example, & square at the lowest point, an octagon in
the middle, and another square at the end of the shaft.

The first treasure-seekers and private scholars who
did such great damage to the so-called ‘Great Stupa
of Safichi” were disappointed when they did not find



a shrine containing relics either in the centre of the
hemispherical dome or in its base. Presumably this
shrine, whether it was placed inside or upon the
crown of the dome, had previpusly fallen into the
hands of Hindus who had been incited to destrov all
Buddhist monasteries during the wave of persecution
of Buddhists under the first Shunga king, Pushy-
amitra,

The succeeding Shunga kings lent their support to
Buddhism. Under their patronage, in about 150 B.C.
the original brick stupa, which had been badly
damaged, was expanded to double its former diameter
and was encased in ashlar masonry, which has been
preserved to the present day. A new hemispherical
dome was gradually built up, one course after another,
amdl the spaces in between filled with rubble stones.
Instead of the ancient wooden railings stone balus-
trades were now erected around the crown and around
the terrace on the medhi. The new dimensions did not
permit a monolithic execution modelled on Sarnath.
The builders therefore reverted to technigues derved
from the working of wood. The uprights, including
the ornamental medallions and the tenons which tie
the uprights to an upper terminal beam, were re-
carved in stone. Like their prototypes. they were
provided with lenticular cavities into which separate
eross-beams were mortised; these were also re-
worked, Such & costly reconstruction may not seem
to us to do justice to the material used ; nevertheless
in the context of what could be realized at this time
the builders could hardly have produced a more
stable construction of similar appearance. There is
no discrepancy between the technique chosen and the
material; such a discrepancy does exist between the
form and the material, but then the form was sancti-
fied by tradition and could not be changed,

The new stone stipa, enlarged to a diameter of
6.6 metres, was given & third stone railing, at ground
level, about 3 metres from the medhi. Thus the cir-
cumambulation of the stupa at ground level, which
had been customary for a long time, was integrated
into the architecture. From the need to bring the
lower railing into a proper relationship with the

enlarged stiipa, the dimensions of the uprights and
cross-bars were greatly exaggerated. The lower
vedika of the Great Stupa measures 3.15 metres in
height and 15 the largest of all the railings known;
each "lath’ of the railing weighs several tons. From
the number of uprights -there are precisely 120 of
them -it ean be inferred that rules of measurement
govern all the architectural elements of Buddhist
stiipas as well as those of Hindu temples.

The ends of the swastikas which constitute the
approaches to the lower pradakshind-patha svim-
bolize the course of the sun. The custom of circum-
ambulation was closely connected with ancient solar
cults, as is shown by the fact that the procession
always beging in the east and follows the course of the
sun southwards and then westwards. The number of
uprights is presumably related to the division of the
zodiac into twelve parts and to the division of the
sun's course from horizon to horizon into twelve
hour-angles. \
”

The Buddha had, in his own words, set in motion
‘the wheel of doctrine’. The roundness of the wheel
became the basic form in Buddhist ‘metageometry’.
The supreme goal of the Buddhist is to escape from the
evele of earthlv suffering. As he seesit, all growth and
deeay is reflected in the cireular form; to escape from
the cvele means to be wafted away into the formless
nirvana.

The two Hights of stepe leading to the medhi on the
south side of the Great Stiipa brought about an invol-
untary narrowing of the eircumambulatory path at
this point. For this reason the lower vedika was made
to deviate from the circular shape until it provided a
sufficiently wide passage. This compromise neces-
sitated another. In front of the old brick stupa
Ashoka's column had stood at a well-proportioned
distance: now, after the enlargement of the stupa, the
column was closer to its base. The old stupa was
ariented exactly towards the cardinal pomnts and the
column stood exactly on the north-south axis, If the
new ground-level vedika, with its approaches, had
been orented in the same way, Ashoka's column
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would have stood some two metres in front of the
entrance; and, if o swastika form were chosen for the
ends of the vedika, it would even stand in the centre
of the entrance. A neat solution of the problem
seemed impossible. It was therefore decided to turn
the entire stitpa, together with the flights of steps and
the lower entrances, in a clockwise direction by a
certain degree. It seemed worth putting up with an
error in the orientation in arder to preserve the
column, It would of course also have been possible to
move just one of the entrances, namely the southern
one. But this solution obviously seemed to the archi-
tects a violation of the firmly fixed image of the cos-
mos, and for this resson they rejected it

Lt us note that the entrances were origmally
planned and executed without the splendid gates
(‘toranas’) and without the section of railing marked
an our plan as (a), The bulge at the end of the
swastika to the left of the approach meant that the
procession could not move toward the stiipa along its
axis, but had vo approach the pradakshina-patha
tangentially and in a clockwise direction, If one
wanted to leave the circumambulatory path, the
approaches were inconvenient, since all four bulges of
the railing merely led ‘into’ the path and not ‘out of°

Access to the circumambulatory path of the Great Stipa at
Sinichi, showing the two stages in its construction
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it. We must therefore not only interpret their struc-
ture from the functional point of view but also see in
it primarily those elements, derived from solar sym-
bolism, that set the circle of the railing in motion. It
15 through them that the stipa ground-plan appears
to rotate, either as the Wheel of Doctrine, or as the
course of the sun, or as the infinite cosmos, or as the
rotation of the relic.

At the time of the Andhras, who succeeded the
Shungas, the entrances to the lower circumambula-
tory path were rebuilt. To the original opening in the
railing a sécond one was added, but at an angle to it ;
simultaneously a splendid gate (torana) was built at
the end of the swastika and a new piece of railing
(a) added, s0 bringing out the entrance more clearly
and closing it off. The principle of a tangential
approach to the pradakshin-pathas was thus aban-
doned,

The entrance gates form a striking contrast to the
body of the stiipa. Whereas the hemispherical dome
of the stipa is composed of crudelyv-hewn stone
courses, the gates are covered with reliefs and are
elnborately worked, In constructing the toranas the
builders kept strictly to the wooden prototypes as
they are depicted in the reliefs on the city gates, Each
gate, supported by elephants, stands upon twe
rectangular pillars. Their three architraves and
intermediate parts are crowned by a carving of the
‘dharmacakra’, ‘the Wheel of the Law’. The uprights
terminate in the 'triratna’ symbol (three jewels),
which represents the foundation of the doctrine, i.e.
the Buddha, the law and the congregation.

When the attempt was made at Safichi to translate
the form of the wooden city gate into stone on a monu-
mental scale, & number of structural problems arpse.
Since most believers were illiterate; scenes from the
Jataka legends (stories about the early life of the
Buddha as a Bodhisativa) were represented in o
sequence of reliefs. The animal and human figures
which fill the spaces between the architraves were
occasionally given faces on both sides. since no
agreement could be reached as to whether the soulp-



tures were to face the processional path (and the
reelic) or the people who would look at the monument
from outside, In many tales the urban environment
plays a major part, and attempts therefore had to be
made to represent buildings. Reliefs which had been
treated two-dimensionally on every respect were now
given three-dimensional depth by graduating the
representations of buildings, i.e. by depicting them
ane behind the other and overlapping but without
obtaining a genuine perspective.

It would appear reasonable to assume that the
stitpa itself is not only an unsystematic stratification
of stone but contains an interior pregnant with
symbolism, corresponding to the symbolism of the
exterior. But the stipas of the Ashoka period dis-
appoint us in this respect. They are still so closely
linked to the burial-mound motif that cosmological
concepts did not exert any influence upon their
construction. It is a different matter in the case of the
innumerable stiipas built during the second and third
centuries A. ). at Nagarjunakonda, a Buddhist centre
in south India. Here, on the miver Krishni, Buddhist
monks transformed several square miles of flat land
into a landscape of glittering white stupas. Four of
them-only their lower courses are still extant—
enclose a swastika built facing the eardinal points.
All the other stipas at Nagarjunakonda are built on
the plan of a wheel with spokes, ,

In the construction of these numerous votive
stiipas, owing to# shortage of easily obtainable stone,
building could be only in brick and earth. The stone
stipas of north India owe their stability to a filling of
squared rubble stones, which could not of themselves
ghift or cause shrinkage. A massive stiipa in brick
was Tuled out on economic grounds, in view of the
size and number of stipas at Nagarjunakonda. For
this reason the builders resorted to the technique of
dividing the interior of the hermspherical dome into
chambers by means of vertical wall sections, ar-
ranged radially, and filling these chambers with
loose earth and small stones.

The swastika mentioned above as a feature of the
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Ciround-plan of the Great Stipa at Nagarjunakonda

ground-plan of several stipas was carried up in the
wall sections to the inner surface of the dome. The
same was true of the ground-plan based on the wheel,

The Great Stiipa at Nagarjunakonda is of parti-
cular interest. The pillar in the centre s strikingly
ponderous; three circularwalls are placed coneentric-
ally around it, the outer one rising to form a dome
over the entire construction. The partition walls in
the inner zone correspond to a double number in the
outer zone; the chambers of the middle zone are
staggered in relation to those of the inner zone, This
seems astonishing at first sight, since the inner and
middle zones contain the same number of chambers,
g0 that the inner partition walls could have been
continued radially into the middle zone and finally
into the double walls in the outer zone. Instead the
following geometrie relationship was preferred: of
the sixteen outer chambers four point to the cardinal
points; but in the middle zone it is not the chambers
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that do so, but four of the light partition walls bet-
ween the chambers, The partition wall on the left
(2een from the centre) of the eight partition walls bet-
ween the chambers, which is oriented toward the
major and minor cardinal points, i continued in the
interior,

An accentuated centre and three graduated zones
of rings: is this not reminiscent of the south Indisn
mandalas which we have discussed in Chapter 117 Did
the ancient Dravidian concept of a circulsr world
find an echo in this stiipa —here in the south, far from
the spiritual centres of Buddhism in north India? The
similarity is staggering, if one leaves out of nccount
the fact that Buddhist ‘metageometry’ is always
based upon the circle, whereas Hindu ‘metageometry’
18 mainly based upon the square. In considering this
ground-plan we are tempted to see in it, not only the
realms of gods, humans and demons, concentrated
around Brahman, but also the special circular form of
the vastu-purusha mandala of north India, of which
this ground-plan is reminiscent, At Nagarjunakonda
there are 16 outer panels; in the north Indian mandala
there are as a rule 32 gods residing in the outer padas.
In each case the panels or chambers are oriented to-
wards the cardinal points;

The most recent studies of stiipa geometry have led
to the conclusion that the number of spokes was only
determined by the size of the stupa. Nevertheless both
technical requirements and theological concepts
undoubtedly led to the wheel- or swastika-shaped
ground-plan. Most stiipas have four or eight spokes,

Ground-plan and vertical section of the eave stiijpa at Guntu:
palle

a few of them six or ten, and three of the largest ones
eight, twelve or sixteen, arranged in various zones,

Chaitya-halls (prayer-halls)

The term ‘chaitya’ is derived from the Sanskrit word
‘chita’, the mound of ashes formed when a deceased
person is cremated. Chaitya eventually came to mean
the earth mound heaped up over the ashes of a saint or
over a relic. Thus Buddhists oceasionally referred to
stiipas as chaityas, Stiipa (mound, head) is meraly the
architectural ‘terminus technicus’ for reliquary,

By chaitya-halls we mean those Buddhist monu-
ments which enclose a stiipa. We do not know at
which pointintime Indians began toerect a protective
building around the stiipa, since the first chaitya-
halls were no doubt built of non-durable material,
namely bamboo.

In considering what would be the proper enclosure
for a stiipa, the architects chose as their model the
existing form of a round eclay or bamboo hut. This
proved particularly appropriate to the purpose, since
a circular pradakshina-patha remained clear bet-
ween the medhi and the wall of the house. The domed
roof repeated the venerated form of the anda (egg), as
though it were a second shell.

At Gunipalle (Madras state) archaeologists have
discovered a round cave with a domed roof hewn out
of the natural rock in imitation of a round wooden
building, It contains a stiipa hewn out by the same
method. The dome ahove the stiipa is copied from a
basket-like wooden support.

According to Jouveau-Dubreuil, a cave near Tellj-
chery (Kerala state) dates from the pre-Buddhist
period: its hemispherical shape bears a striking re-
semblance to the Buddhist symbolic idiom, and it has
in the centre a monolithic pillar, reaching from the
floor of the cave to the roof 1s this merely a tradition-
bound attempt to render in this form one of the early
types of hut? (According to the sacred texts the first
human dwellings were modellad upon @ tree, with a



Section and ground-plan of Swilima cave in the Bardbar
Hills, 3rd century B.C.

shaft in the centre from the apex of which a roof of
leaves hung down to the ground on all sides.) Or is
this the first representation of the cosmic axis and of
the cosmos as a sphere, anticipating the view of the
cosmos later encountered in Buddhism?

Besides the ‘negative stupa’ at Tellichery and the
stipa-cave at Guntupalle we can mention a third type
of domical roof as a prototype of the chaitya-hall. In
the Barabar Hills (Bihar state) are two artificial
caves, Sudama and Lomas Rishi. Inscriptions record
that the emperor Ashoka had these caves hewn out of
the granite of this low ridge for a group of Ajivikas (a
sect which split off from the Jains). Access to the
caves, which are rectangular in plan, is gained from
one of the longitudinal sides. The ceiling is shaped
like a barrel and the interior resembles a tunnel. At
one end is an elaborately worked copy of a round
house with a thatched domed roof. The modelling of
the round house extends to such details as, for
example, an overhanging roof (see section above) or

the transformation of the circular ground-plan into a
polygon, obtained by dressing the house with closely-
packed rows of wooden planks. Both the domical and
rectangular chambers are copied from contemporary
dwelling-huts;

Several historians have posed the question why the
entrances to the two eaves (in the Sudama cave it is
an unpretentious trapezoid aperture: in the Lomas
Rishi cave there is in addition the sculptural reliefl on
the fagade) were not placed in front but somewhere
along the longitudinal wall. Does it not seem para-
doxical to enter the cave by one of its longitudinal
sides below a representation of a tympanum? More
recent studies have clarified this point: the tympa-
num in relief must be a later addition. Detailed in-
viestigations into questions of style have shown that
the relief does not originate from the reign of Ashoka
but from that of a later Mawryan emperor. The new
door frame was polished in the old technique, and the
ald trapezoid door fits into the new facade to form a
logical and constructive entity. If we disregand this
fagade, then it is essier to understand why a door was
inserted in the longitudinal wall, One recurrent
theory is that the cave could not be sited vertically to
the rock because the ridge was too narrow. However,
this idea has several weaknesses, In the first place,
the ridge 15 not narrow; secondly, if it had been, a
different rock in the neighbouring mountains could
have been chosen, or else the dimensions of the cave
could have been adjusted to those of this particular
rock. Thus the decizive reason for this mode of execu-
tion seems to have been that lateral entrances were
guite common in ordinary dwellings.

Although the two caves were not hewn out of the
rock by, or for, Buddhists, the very fact that they
combined rectangular and ¢ireular chambers was to
prove a significant landmark in the development of
Buddhistarchitecture, Presumably the Ajivikamonlks
wanted to separate the cult chamber from the general
living accommodation; the Buddhists emploved the
same sequence of rooms, sinve they neaded, in addi-
tion to the stiipa area, an assembly hall for the com-
munal public confession and for other occasions,
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Both types of chamber, however, are treated as a
single whole, which has one side terminating in a
rectangle and the other in a rounded form. Above the
rectangle is the barrel-vault, which was originally of
bamboo, then of wood, and finally of stane: above the
rounded apse is a quadrant. The high barrel-vaulting
requires a lateral support, as does the nave of a
Christian basilica. Thus low aisles were added, also
arranged around the apse. The colonnades and barrel-
vaulting of the nave are as a rule separnted by a length
of wall; but about the construction of this wall little is
known,

During the second century B.C., at the time when
in central India Ashoka's stipa at Sanchi was en-
cased in stone, and the first stone stiipas were being

Vertical sections of the brick-built chaitva-hall st Cherarla
{lalse vault)

=

erected, some monastic communities on the west
coast began not only to build monasteries and praver-
or chaitya-halls of bamboo, wood and brick but also
to heew them out of the sheer rock faces of the western
Ghats,

The combination of dome and barrel-vault had
developed in wooden buildings of the third century
B.C., i.e. in Ashoka's lifetime. The free-standing
chaitye-halls were later constructed of brick as wel
as of wood, The earliest specimen to have survived is
the Kapoteshvara temple at Chezarla, a Buddhist
brick structure dating from the fourth centurv A.D.
which was subsequently transformed into a Hindy
temple. Spatial problems are solved in a similar way
at Aihole (Durga temple, Hindu) and at Saschi
(temple no. 18, Buddhist), which likewise date from
the Gupta period. In both cases the ground-plan
shows a different treatment of the rectangular ares
and the apse. The colonnades in the assembly hall
were not continued along the rounding of the apse
but were replaced by a massive wall.

What sort of shape was given to the apse of the
rock-cut chaitya-halls of the western Ghats? The
earliest example, the cave at Bhaja, which was carved
during the first decades of the second century B.C..
provides clear evidence of the development from wood
architecture in the inward slope of its octagonal
columns. These are faithful copies of tree-trunks
hewn octagonally and rammed into the soil at a slant
to serve as fixed supports; the slant reduced the
danger that the outward thrust of the vault could
cause the building to collapse. A massive execution
of the apse was not necessary in the wooden model,
since all the fixed supports acted together to prevent
any distortion of the building. For this reason in
Bhaja the colonnades are continued unbroken in the
apse,

Also the exterior walls of the aisles slope inwards,
since they bear the weight of the walls over the colon-
nades as well as the thrust of quarters of the barrel-
vaulting of the aisles. There is no architrave, such as
ome would expect above the dense colonnades in the



Cross-section of the monolithic chaitya-hall at Bhaji, 2ad
century B.C,

nave, in order to distribute the weight of the walls
equally. Presumably in the wooden prototype the
entire wall, consisting of horizontal wooden beams,
had the effect of a supporting structure. The ribs or
wooden arches are dovetailed into the wall. By pro-
longing them vertically in the wall it was possible for
the arch to be dowelled twice, thereby preventing the
ribs from toppling over, especially while building was
in progress, The kind of roofing employed ¢an be seen
from the fagade, Over the horizontal beams resting
on rafters was a thick layer of thatch.

Only with some hesitation did Buddhist architects
dare toemploy this new material, stone. All Hinayana
chaitya-halls -these differ stylistically from Ma-
hiviina ones in that they do not represent the Buddha
in any anthropomorphic form—are distinguished by
the fact that the rock-cut parts are supplemented by
wooden ones. The vault often rests upon the rock and
does not have any wooden support, whereas the filling
of the horseshoe-shaped window ('kudu’) is always
worked in wood.

By the time chaitya-halls began to be carved out of
the vertical faces of rocky cliffs on the west coast, the
stiipa had already lost its original meaning and use,
and had become merely symbolic. To an increasing
extent the anda bocame a visible sphere, At Bhaja this
effect was obtained by adding to the hemispherieal
dome the uppermost section of the lower half of the
sphere. The medhi shrank and finally the upper pro-
cessional path was omitted completely, The reliquary
came to form a single entity with its surrounding rail-
ing, and as a kind of altar took on some traditional
Vedic formal elements.

The advantages of a rock-cut chaitya-hall were not
confined to its durability. Esoteric reasons also
account for the preference given to rock-hewn monu-
ments in which the cult object, in its meaning as cos-
mic egg, could be represented directly in the “prime-
valmatter', stone, inthe darkdepths of n subterranean
chamber, without the substance of the anda having
to be transported or reconstructed by human hand.

It appeurs that as early as the second century B.C.
the traditional forms of building fell into neglect and
were superseded by rock-cut monuments. For no
chaitya-halls are known which copy a fairly late
phase of genuine wooden architecture. The process of
stylistic development towards an ever-increasing
profusion of forms takes place in stone, although
wood continued to be used for barrel-vaulting and for
horseshoe-shaped windows until late works of the
Hinayana phase.

The chaitva-hall at Kondane, too, possessed a
fagade worked in wood. But in stone we have here a
particularly detailed representation of the urban
fagades which in wooden prototypes extended on
either side of the hall. All the details, including the
dowelling, were rendered as though the level of tech-
nical development that had been achieved was to be
put on record for all ages to come. In most early halls
the architects concentrated on elaboration of the
interior; the transition from the interior to the ex-
terior of the building was only hinted at. Kondane is
one of the excoptions, where the sequence of facades
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Attempted reconstruction of a wooden chaitva-hall, after
the monolithic fagade of Kondane

was emphasized as strongly as the interior. From the
reconstruction {see above) it coan be seen that wood,
not brick, lut alone stone, was the chief material used
in the prototypes of this rock-cut monument. Upper
storeys projecting far out, overhanging ‘roll cornices’
and multi-tiered galleries can only be executed by
delicate work in wood.

The archaeclogists’ disappointment at not being
able to find the slightest trace of such a wooden
basilica on the Indian sub-continent has recentlv led
to the theory that the prototyvpes should be sought
outside India. In Greece and Palestine rectangular
halls with an apse were known at this time, but so
long as the prototypes in question cannot be authen-
ticated in lands adjacent to Indin, we shall adhere to
the assumption that the chaitva-hall developed on
Indian seil; this hypothesis is strengthened by the
existence of vast numbers of renderings in relief of
barrel-vaulted houses,

Several vears after the monastery at Bhaja was
founded work began on the monastic settlement of
Ajanta, in the gorge of the Waghors river about 400
kilometres from the modern city of Bombay, Ajanta
wins to be enlarged on many occasions over the
centuries, Today it enjoys world-wide fame chiefly on
aceount of 1ts wall-paintings, dating from the fifth
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century A.D). At one spot, where the Waghora cas-
cades over a high waterfall into a deep chasm and then
describes a wide curve, there are rows of large but un-
pretentious rock-cut halls, small chapels with lavish
decoration, spectacular multi-storeved rock-cut mo-
nasteries, the inconspicuous dwellings of individual
asceties, All are hewn out of the eliffs which line the
curved bank of the river. From each prayer-hall and
from the verandah of each monastery one can glimpse
the sequence of communal bulldings, laid out on
various levels around this semicircular area. Tt is
tempting to conceive of this veritable open-air mu-
seum, with its harmonious layout, as having been
planned as # single unit, But the fact is that only a
few Hinayians monasteries (‘viharas’) and two chai-
tya-halle date from the period between the second
century B.C. and the second century A.D,, whereas
the remaining caves were added in the Mahayana
style four hundred years later.

Landslides then blocked all access to these caves,
In 1817 a company of British troops on manoceuvre hit
upon some gates thar were visible amidst the seree,
and efforts were made to unearth other entrances. Up
to the present time 30 caves have been discovered. All
were accessible from the floor of the valley by means
of & narrow flight of steps in the rock. During the
rainy season, for which the monasteries were chiefly

Cave monasteries of Ajanti: site plan




designed, the waters of the river rose and boats had to
be used to reach one flight of steps from another. Only
i few chaitva-halls and viharas are interconnected.
The path which leads along the cliff-face, from which
most of the caves are now accessible, was only made
during the last century,

The two Hinayina prayer-halls at Ajanta bear a
regemblance to those at Bhaja. The only new features
were that in one of them the entire facade was left in
stone, and that many of the details were executed on
the adjoining rock surface, with wooden lattice
windows added here and there; furthermore, the
columns in the interior do not slope so much and the
anda is already close to the shape of an egyg.

The culminating achievement of Hinayina archi-
tecture is Karli (see plan, p.41). According to one
inscription a certain ‘Seth Bhutapala from the city of
Vaijayanti’ was the donor of ‘this most unusual rock-
cutmonument in India’. He was assisted by a pharma-
¢igt, who bore the cost of the doors, by the preacher
Satimita, who paid for one column with a religuary
built into it. by two mendicant monks, who raised the
money for two other columns, and lastly by an ascetic,
who paints out in his inscription that a gift of this
kind is ‘exceedingly meritorious’, Let us not forget
the Greeks, who paiid for several columns, and another
layman, who raised the money for a lion calumn
flanking the main entrance. The donors were not
exaggerating when they spake of ‘the most unusual
rock-cut monument in India’. The cave at Karli is by
far the lirgest in the Hinayiina series; evenduring the
Mahaydna period, characterized by monumental
style and great splendour, no attempt was made to
emulate an undertaking conceived on such o gigantic
acale as ths.

The architects, or rather sculptors, of the preceding
chaitya-halls could be reproached for adhering too
slavishly to wooden prototypes. These limitations
are cast off at Karli, The interior is such that 1t could
neither have been conceived in wood nor executed in
hewn stone. Rock-cut architecture has here achieved
# unigue and specifically monolithic chamber. Wood

is used only where it greatly simplifies the builders’
task or seems advisable for economic or structural
reasons.,

The nave is longer than in other caves. (The ratio of
width to length is as follows: Bhaja 1:2.5; Ajanta
1:2.7: Karli 1:8.0.) The aisle not only runs round the
upse but also forms a passage on the entrance side,
separated from the nave by its own colonnade. Thus a
step has been taken here which European architects
only hit upon several centuries later, in the basilica
of 8. Sebastian in Rome,

In chaitya-halls built of brick or stone the different
structure of the transition from nave to apse—in one
cnse a colonnade, in the other masonry —was ascribed
to the requiréments of statics. The same explanation
holds good for the first rock-cut halls, which had a
uniform colonnade around the nave and the apse.
However. the later Hinayana halls (Niasik, Junnay
and Karli) surprise us by having columns of different
shape in the rounded and in the rectangular chamber.
The columns surrounding the stipa have the anctent
simple form of unadorned wooden uprights. But the
nave is lined by imitations of those ‘stambhas’ which
were erected in front of the gates of a stiipa or a Hindu
temple asearly as Ashoka’s reign.

It was in conformity with the Indian (Hindu as well
as Buddhist) symbolie interpretation of the cosmos
that the two animal sculptures which, at Persepolis,
form part of the capital and support the beams should
be replaced by the four guardians of the cardinal
points. But as soon as multiple columns were needed
for the interior this symbaolic content had to be aban-
doned. The architect at Karli replaced the four ani-
mals of the Ashoka columns with mounted pairs of
lovers, He had as vet no desire to abandon the animal
motif completely, but allowsd it to be dominated by
renderings of mundane scenes, Now it will be clear
why the nave and apse had to be fashioned in a dif-
ferent way, The rectungular area was the place where
the faithful congregated, Here a profusion of lorms
and a joy in this-waorldly things could develop freely.
The rounded form of the apse, on the other hand, is
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centred solely upon the sacred form of the anda, and
its transcendental connotations rule out any decora-
tion.

From the circular shape of the burial mound sand
from the Wheel of the Law, frequently quoted by the
Buddha, there developed in Buddhizm a geometry of
symbols which in part stands in contrast to that of
Hinduism. The Hindu image of the cosmos originated
in the Vedic period : in the beginning of time the world
wis a circular, unaligned manifestation, which was
subjected by Brahmi to the cosmic principle of order
by squaring the circle. In Buddhist architecture the
circle merely symbolizes the supreme order. and we
rarely encounter the square; At Nagarjunakonda it
determines the contour of the medhi. and ar Karli the
grid plan of the fagade.

At Karli the themes of the exterior and the interior
are only loosely linked. Neither the rendering of a
wooden support within the horseshoe-shaped window
nor the lathes of the roof, visible from outside, are
continued logically in the forms of the barrel-va ulting.
The teak arches of the roofing start a few centimetres
above the colonnade, and there is no wall surface
which could interrupt the flowing line of the arch. In
defiance of all wooden prototypes the lowest points of
the wooden ribs, which are 80 centimetres deep and
25 centimetres wide, seem to hover over the heads of
the pairs of lovers. The impression of unreality is
enhanced still further by a little artifice: the Jowest
points of the arches curve outward slightly.

The close alignment of the ribs conceals the smooth
rock face above. This, aided by the exceptional height
of the chamber and the use of different material for the
enlonnade and for the vaulting, produces the effect
that, on entering, one would not imagine oneself to be
standing in 4 rock-cut cave at all, but rather in the
open air, in a colonnaded court which opens up to-
ward the stipa. The narrow intercolumnation and the
cloae alignment of the arches also enhance this effect
of depth. Only the reliquary with the hon prary
umbrella rises above the colonnades,
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Left: canon of proportions of the fagade of Kirli, based on a
grid with 32 = 32 panels

Right: ground-plan and vertical section of the chaitys-hall
at Kirli, showing the proportions

Every apatial element and every detail has been
worked by the architect into a hamogeneous vision of
the whole chamber, It is hardly imaginable that this
could have been possible without accurate planning,
inthree separate drafts, In this classical stage of rock-
cut architecture it is also to be expected that the clear
architectonic concept of the monument should be
reflected in equally clear geometric ralationships
both in the ground-plan and in the vertical section.
These expectations are not deceived: the basic mea-
surement is provided by the stiipa. If one doubles its
radius, one gets the axis of the colonnade: if one
triples it, one obtains the width of the aisles, the inner
width of the entire monument, and also its height.
The ground-plan thus consists of six lengths, the
ratio between the nave and the gisle being 4:1,

The length of the nave, from the curve of the stirpa
to the colonnade in the vestibule, is twice the height
of the chamber. One would now expect that the two
squares of the rectangular chamber would also be
divided latitudinally into six units, which would give
2 % 6 bays. But the architect chose 1 latitudinal divi-
sion into seven units, giving 2% 7 hays. This new
division was #lso used in the vertical section: the
ratio between the height of the nave and that of the
aisle is 7. 3. Two units determine the upper edge of the
bell-shaped capitals, and the height of the entire
column (excluding the sculptures of mounted riders)
corresponds to the diameter of the stiipa.



The fagade of the rounded gable follows & grid of
32 x 32 square panels, the measurements of which,
however, cannot be derived from those of the interior,
The square of the fagade 15 divided by a massive
cornice into a lower part, comprising two storevs, ancd
an upper one with miniature buildings. The centre of
the horseshoe-shaped window is not in the centre of
the square but one plan unit above the horizontal
axis.

During the height of the period of Hinayana archi-
tecture a vestibule was sometimes added in front of
the sanctum, so that on entering one should not step
out of the glaring suntight straight into the twilight
of the hall. At Karli the vestibule terminates in a two-
tiered colonnade. Only priests and monks could
approach the vestibule and the main chamber along
the axis. Laymen were permitted to enter the chaitya-
hall only through the doors in the aisles.

The form of the praver-hall was modified for the last
time under the Gupta emperors, whose patronage
enabled many Buddhist monasteries to enjoy a new
flourishing period. The viharas at Ajanta were no
longer able to accommodate the rapidly growing
number of monks. For this reason dwellings were first
built for them on a grand acale; later it was found
that there was no longer enough room in the old
chaitya-halls for communal prayers and confessions,
Therefore between A.D. 550 and 600 two small halls
were hewn out of the rocky slope; these bear the im-
print of the theistic form of Buddhism, Mahayina.

In theinterior of these caves the figure of the Buddha
as (rod emerges from the raised base of the stupa. His
image is repeated in various ‘mudrés’ (ritual gestures)
and in all sizes on fagades, on capitals and friezes, and
above them. The medhi and anda sink to the level of a
lavishly ornamented frame for the image of the En-
lightened One, and it is hardly possible any longer to
identify the formal origins of the harmika and
chattravali. Hinayana architecture, which had been
shaped by the spirit of monastic austenty, was now
subjected to the influence of courtly art and the
renewed spread of iconolatry among the Hindus.

Viharas (monasteries)

Before a prayer-hall was carved out of the rock of a
mountain, a small cave near the prospective building
site was carved out as a dwelling-place for the priest-
architects who had to supervise the progress of the
work. An "architect’s office’ of this kind consisted
merely of a few dormitory cells, grouped around a
small corridor.

When all the work on the praver-hall had been
completed, the labourers began to carve spacious
dwellings for the monks out of the rock. Wooden
monastic buildings again served as the model. A
Hinayana monastery consists as a rule of a large
rectangular room with dormitory cells arranged on
three sides. In contrast to later Mahayvana monas-
teries, there are no colonnades on the fagade or in the
main chamber, The structural mode] was a single-
storeyed house built around an atrium, with rooms
that opened directly on to the court or the garden of
the monastery.

The Mahayana monasteries at Ajanta exemplify
the development of the ground-plan of the monastery.
In the neighbourhood of the chaitya-halls several
exact copies of ‘structive’ viharas were hewn out of
the rock. The prototypes differed from those of the
Hinayanavihiras in that the dormitory cells were not
gituated directly around the central court of the
monastery but opened on to an interpolated covered

gallery,

When the structural model was translated under-
ground, to a rock-cut monastery, there was no possi-
bility of including a garden, and its place istaken by a
spacious rectangular assembly hall. All the archi-
tectural elements of the cloister, howeéver, were
faithfully imitated ; columns, imposts to apportion the
pressure, purlins and rafters, On the other hand, the
ceiling of the assembly hall islevel, since thistook the
place of the original open court, The cloister is
entered fram outside by way of an entrance verandah,
which is separated from it by a wall with windows. On
the outside the verandah is bounded by a colonnade
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on the flat part of the rock, In the interior the monks'
cells opposite the entrance side are transformed into
shrines cantaining images. In the middle coll there is
always a stitue of the Buddha, larger than life-size.

When we compare the ground-plans and vertical
sections of the chaitya-hall and the vihira, it appears
that the simple form of the monasterv cannot mateh
the bold treatment of space in the praver-hall, And
yet these two types of monument are akin in the
sequence of verandah, gallery and a main room siir-
rounded by columns. In the chaitya-hall the barrel-
vaulting resolves the architectura]l members of the

Ground-plan and section of Buddhist cave manustery no, Y
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lower Hoor and seems to open up the chamber towards
the top (e.g. at Kirli, where the stiipa appears o
stand in an open court); in the vikiira, on the other
hand, the Hat ceiling is eovered by geometric and
figurative ornaments, These bear no relation to the
adjoining architectural elements, Instead they are
intended to afford the assembly hall i sense of airiness,
such s was produced by the blossoming monastery
gurden, incontrast tothedarkness of themonks' cells.

In the chaityn-hall the aisles are continued along
the apse and the entrance side: the gallery of the
vihirs performs its function at similar points: the
point where the faithful enter the monastery and the
point where they stand in veneration befare the image
of the Buddha. The worshipper’s gaze is no longer
directed into the chamber, towards a stiips, which in
s central situation symbolizes the laws governing
the cosmos; instend his gaze is directed towards one
of the cells, in which stands the image of the Redeemer
wha. like Christ, ‘is among them® (Matt. xxviii. 20),

The wisles of the chaitya-hall correspond to the
gallery of the vihira, and the vestibule to the veran-
dah, This is not to say that these two concepts of
spatial treatment have a certain common origin. The
only point of importance is that in both of them, al-
though the functions they fulfil are different, the
architect adopted the motifs of an npen space, sur-
rounding galleries and a vestibule in front. This isa
busic Indian concept, which is féatured in the
catushala dwelling-house, the houses at Mohenjo-
daro, the monastery. the stiipa hall—and, last but not
least, also in the typical metropolitan hotel of nine-
teenth-eentury Europe,

Buddhism owed its populurity among the lower
classes of the population ‘inter alia’ to its rejection of
the caste svstem and other Aryan traditions. In
Mahiiyana the differences between Buddhism and
Hinduism gradually became more and more blurred.
until finally the former was absorbead by the Hinduism
from which it had originally sprung. When that stage
was reached, the Buddhist architectural tradition in
Indin came to an end.
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restored ten yuars ago with the uid of generous vontribu-
wione), Even today the Join comiunty of Abil lioks wfier
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the regulnr cleamug of the glonming white oiarbls mim
ments. Sume of the soulpiures and veliels roputition:
of i few basie forme. Consudured as individual works, thiey
are often of little urtheric vahim, bt they have bven incor-
portel {nto the wrchiteetonic frrme with extenordinary
skill, sn that' their shortcomings we ned noticed. Even.
today the stana-masons of Abd fashiim with hisel snd o
the same figures that wers mide foe the temples in the
sluventh sand twolfth oenturiss. TUis this hardly jpaskible b
dite imiividibel soul prures : =i

Hhajursho

Vhe mterest taken in the temply and capital sity of Khnju:
vaho steme prumarily from the feputation of e emtic
senlptures; the representations 6f mithunn v e il
wills. But the rendering of foving couples i oitly ene aapoct
aof the preAryan fertility cults which ure deeply roated In
Hinduism. The tample tower ymd assembly hall are ofien
pefevrel Lo L wicient texts ay bride and tmydegroom; and-of
the Hindu trinity (Brabans, Visht and Shive) it i Sheve
wh 15 worshipped first and Boyemost, and his symbol = th
phudlus; called fingam.

The vistipurushe mandala, s sguste rentlering of the
wm"ld minel the uliilles of the gods; determined the grousile
plan of the temple, the arrangemens of the aonistun

shikburss araund the centeal Sower, and nléo the ‘embryo”

form of oue temple. This smbryo” was & sguiore gkt 1y
gold, the size of which wis fixed by the propurtions of thy
swmotwury, In this casket the andilin of the femple was
tewwn, galdm fillets were Incorporiied us dividing-lined
Betwieen the pidas, forming the severul compnrtmants Lyt
the Brihma-sthing were pluced precions stones and the
attriftes of Uie desty; the adjoining pidas contaimed foar
diffurent Intus Llosioms, corn, (iments and perraim metals.
When the tample sens besting buailt, on o immaculate gight’
the prpst performed the 'rite of fertilivation! whd fnmared
Hiis “embryo’ w che wall of the parbiu-gribi, Muny e
fertility eults could be mennoned, [ isoanly it this back-
Rrouod ie mind that one can do Jusnics to the soulptises af
Ehayurithn. Their wrtistry and craftamanship prevent them
from bemg regarded stmply s symptomatic of thisandoubts
edly desadomt opoch,
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The Keshava temple at Somnathpur
Giround-plan pnd vertieal section 12500
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The Jain temple at Mount Abi A Vimaln temple
Site plan 1:1000 B Tejapila rempie
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4. Hindu and Jain
Sanctuaries

The oldest surviving Hindu temples were built by the
Chalukyas at Aihole during the Gupta era. L.e. bet-
ween A.D. 350 and 650, The Ladh Khan and Durga
temples, to tuke two particularly characterstic
examples, are copies of previously existing communal
buildings. The ground-plan and vertical section of the
Ladh Khan temple show that it is modelled upon a
contemporary village council hall, whereas the form
of the Durga temple 15 taken from that of the Buddhist
chaitya-hall, In both cases the need to elovate the
temple above its mundane environment led to the
erection of a small tower over the central point of the
building (Ladh Khiin temple) or over the cella (Durga
temple).

In early Hindu society there was no activity, such
as a religious service, in which the whole community
took part asa body. This was ruled out by the stratifi-
cation into eastes and by the view that the individual
believeralone could become cognizant of the Supreme
Being and identify himself with him by personal effort
and by closely observing rules that applied solely to
him and his clan. Religious rites were therefore
carried out at the small altar which existed in every
house, Even Hindu monastic communities differ from
Christian or Buddhist ones in that each member has
to find his own way to Brahman without any assist-
ance from his fellow-monks, The monastery was
indeed the residence of persons who shared common
beliefs, and who held vigorous theological disputes,
hut it was not considered valuable to congregate to
praise God. Meditation was possible only in solitude.

For these reasons the early types of temple proved
unsuited to further development. The common people
were satisfied with the private altar-room in their
dwelling-houses; only the aristocracy could give the
stimulus to build monumental shrines for images,

From the seventh century A.D. onwirds two stylis-
tic tendencies can be distinguished in temple construc-
tion, which. developing along independent lines, can
be followed throughout the history of Indian archi-
tecture up to the present time. In north India temples
were built muinly in the Indo-Arvan, or so-called

135



Early types of Hindu temple

a) Ground-plan and vertical section of the Ladh Khan
temple (d60B.C.)

b) Ground-plan of the Durgi temple (550B.C.)

‘nagara’ style; in south India we find temples built in
the *dmvida' style. The formal canon of both ten-
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dencies can be derived from the Aihole temples, even
though we cannot assign them clearly to any parti-
cular category. When the Chalukya dynasty, whose
capital city was situated in turn at Aihole, Badami
and Pattadkal, collapsed, the construction of stone
temples was developed many hundreds of miles to the
south or to the north, in the capitals of dark-skinned
Diravidian or fair-skinned Aryan rulers.

Early dravida style

Ifone travels through the countryaround Vijayanagar
in south India, one is led to assume that the form of
south Indian temples was influenced by natural proto-
types. In this area, where a powerful Hindu kingdom
was founded in the fourtsenth century, the terrain
seems to consist of enormous blocks of flint: rounded
boulders are heaped up to form scree-covered hills:
often some of these rocks lie on top of one another, as
though piled up by some mysterious spirit. These
natural towers have at the base a flint several metres
thick, while the stones became progressively smaller
towards the top. Even today some Indians believe that
the gods have their seat on the pinnacles of these
marvels of nature, If there was enough room, these
towers were crowned by a small temple. Thus the
traveller to Vijayanagar passes through avenues of
temples several miles long. Their tops, painted white
and red, stretch from end to end of the horizon.

Inthe Chalukya kingdom the type of temple evolved
from communal meeting halls was adhered to until
the ninth century A, D. The cella and vestibule formed
a single architectural unit. But evervwhere else in
India during this early period of temple architecture
preference was given to the free-standing celln not
connected to an assembly hall, In the Pallava king-
dom, at the southern tip of the sub-continent, the
seventh-century king Mahendravarman I began to
employ stone columns in temples. Later his son,
Narasimhavarman 1, who conquered the Chalukya
cities, became acquainted with the stone temples of
Aihole, Bidimi and Pattadkal. On his return to his
capital at Kanchipuram he decided to erect temples



that would vie with those of the Chalukyas, construc-
ted of layers of rough stones and then finely worked,

The rathas of Mahaballipuram

Narasimhavarman chose as his site the town of Maha-
ballipuram, situated on the coast and honeveombed
with granite cliffis. It seemed a wasteful procedure
first to hew the stones in the Chalukya manner, then
to transport them to the site with great difficulty, and
finally to re-assemble them there. He therefore chose
a favourably situated granite ridge and invited his
architects, in competition with artisans brought
from the conquered Chalukya kingdom, to come there
and to run through the various possible forms that a
cella could take. Their models were reed-roofed
dwelling-houses, portable wooden shrines, Buddhist
chaitya-halls, and multi-tiered Buddhist monasteries.
Since this was evidently an experiment, they adapted
the scale of their efforts to the natural formation of
the rock. It was not thought important to keepstrictly
to the geometric form. If a recess in the rock made it
necessary, the plan was adjusted to accommodate
such an wrregulanty.

Thesemodel temples remained unfinished. Whether
they were ever consecrated and used remains uncer-
tain, The cap-stones which are placed on the apex of a
Hindu temple upon consecration are still to be seen
next to the shrines, ready to be laid in position.

Mahaballipuram decided the form which the monu-
mental temple in south India was to assume during
the centuries that followed, Theworking of monolithic
rathas was abandoned once the external appearance
of the various forms of building was clear down to the
lust detail. As for the interior, the king’s decision for
or against a particular type was immaterial, gince any
departure from the traditional undecorated cubic
cella would have been sacrilege. The architects did
indeed make an effort to provide the exterior with a
logical complement within, but in most models they
refrained from any attempt to modify the cubie form
of the cella in order to bring about a formal or func-
tional equivalence with the exterior.

1. Draupadi ratha

It was tempting to preserve the unpretentious form of
the portable wooden shrine with its grass roof, be-
eause if this were reproduced on a larger scale it would
afford an interior area convenient for circumambula-
tion of the cult object. The monolithic shrine of
Draupadi ratha does not conceal the influence of its
prototype. The beasts of burden that used to carry
such portable shrines are suggested as a form for the
base. The curved thatched roof, which despite its
volume was just right for a little wooden temple, looks
intolerably clumsy when translated into stone. Since
this roof was a compact architectural element with
fixed proportions, it seemed impossible to empioy it in
a large stone temple or to enlarge it by adding more
elements of the same kind. Perhaps the architects
realized that in a temple constructed of stone blocks -
we shall call such buildings ‘structive’ in contrast to
monaolithic ones -a projecting and overhanging roof
would be a very difficult proposition,

2. Sahadeva ratha

An alternative model to that of the thatched hut was
the barrel roof of the Buddhist chaitya-hall. For the
first time the architects tried to blend the vaulted
roof, terminating in an apse, with the theologically
inspired form of the tiered pyramid, The barrel-
vaulted ceiling, however, presupposes an ¢longated

a) The Draupadi ratha at Mahaballipuram is modelled on
a small wooden shrine

b) The Sahadeva ratha combines o tiered pyramid, barrel
roof and rounded apse

a) —




body. In conformity with the Buddhist prototypes, the
entrance was sited in the front wall, opposite the apse._

Thisemphasison humanaction istypical of Buddhist
architecture; but the Hindu sthapati, for whom the
temple 18 a manifestation of the supreme principle of
order, cannot but find such a point of reference un-
acceptable.

3. Bhima ratha

Here, too, an attempt is made wo adhere to the rich
tradition of the barrel roof. If one dispensed with the
apse on one side and suggested a pillared gallery, one
would take two big steps towards making this type of
building more suited to & monumental Hindu temple,
But its defect was that it would hardly be feasible to
place 4 large barrel roof on narrow eolumns. (In the
model the upper storeys rest upon the core of the
monolith, which with good reason has not been carved
out.) Moreover, there was no clearly defined place for
the cult image in this rectangular building.

4. Dharmarija ratha

This model is the most successful effort to do justice
to all the formal, cosmological and ritual require-
ments nvolved in the construction of a temple, lts
size could be varied, because it consisted of any num-
ber of equal parts, which could be put together like

The monolithic Bhima ratha at Mahaballipuram has a
barrel roof

The spatisl mandals in the Dharmarija ratha

building-blocks. The square plan, not oriented in any
particular direction, obviated the chief defect of
Buddhist temples (in the eyes of Hindu architects):
the regimented sequence of all architectural elements,
leading up to the stiipa instead of radiating outwards
from it in all directions. There is no discrepancy here
between the form of the exterior and of the interior.

The pyramidal arrangement of miniature temples
reflects the ancient myth of Meru, the cosmic moun-
tain. If we were to look at the temple from the air, we
would see how in the seventh century A D. architects,
with consummate skill, were able to translate into
thewr ewn idiom the doctrine of the mandala, the
magic diagram. Initiates could not see, as we can
perceive by means of a sectional diagrum, how the
monument is huilt in aceordance with the most im-
portant of all grid plans in south India. The outer
limits of the tiered roofs and of the octagonal domes
contain a central Brahmi-sthina, and rings of deities.
humans and demons. It is an integral diagram, trans-
posed into spatial dimensions,



Classical dravida style

Rajasimha (A.D. 690-715) was the first ruler who,
after the period of war and confusion was over, had
enough leisure to draw the consequences from these
experiments with the series of monolithic temples,
Borrowing the form and structure of the Dharmarija
ratha; he erected a number of ‘structive’ temples in
his capital city of Kanchipuram and the port of
Mahaballipuram. The three most important ones are
the Kailasanath and Vaikuntaperumalai temples in
the former city and the shore temple in the latter,

The circimstances in which the shore temple was
built made it necessary to deviate in certain respects
from the standard ground-plan and vertical section.
The principal shrine has its entrance on the eastern
side. This conforms to the rule that a sanctuary should
face the rising sun. At the same time this orientation
towards the sea (Mahaballipuram is on the east coast)
made possible a mutual relationship between the
sanctuary and ships sailing into the harbour. In the
circuit wall of the temple an opening was left at a
point that could not be reached from the shore,
through which mariners could catch a direct glimpse
of the cella. The cella contains a lingam and is there-
fore dedicated to Shiva. To the west of the main
tower is a small shrine with an image of Vishnu in its
cella. We may recall the rules in the old manuals to the
effect that a temple should face the city, or that at
least one divine image must face in this direction, if
the cosmic laws require such an orientation. Presum-
ably such considerations were still borne in mind at
Mahaballipuram in the seventh century ; this temple,
which faces away from the city, has a little temple
attached to it facing in the opposite direction.

Another characteristic of this temple is that its
courtvards could be partially fiooded. Remains of
conduits have been found through which fresh water
could be channelled to the temple. The water was
then passed through pipes intoshallow basinssituated
around the cult rooms. The excess water was let out
into the sea on the east side of the sanctuary. Why
this complex installation was built remains uncer-

tain: possibly the form of the temple was influenced
by ancient snake and water cults. Apart from Karli
and Mahaballipuram we do not know of any Indian
sanctuaries in which water plaved a part in determin-
ing their layout.

The most conspicuous feature of the shore temple is
its unusually tall tower. The exaggerated height of
individual tiers could be attributed to a whim of the
architect or of his roval patron; but it seems more
probable, first, that esoteric reasons prescribed &
particular number of tiers (the texts say that their
number must not be fixed arbitrarily), and, secondly,
that it was desired to make the temple a landmark
visible from afar.

At might, when the temple was not visible to mari-
ners, a light was lit on one of the tall stone pillars to
the east of the temple. Ships approaching the coast
could correct their course by reference to this temple
lamp and a beacon situated on a rocky ridge inland.

The loeal population have a legend that st one ume
several such temples lined the shore at Mahaballi-
puram. At ebb tide some regular heape of stone are
indeed visible under the surface of the water. Why
only one temple in this series should have survived
for more than 1200 years we do not know. The destruc-
tive action of the sea air, of 1200 monsoons and 1200
dry seazons, and of the shifting sand dunes have worn
away all the contours of the building, but have not
riined its stately structure, The builders were
relatively inexpenenced in erecting stone temples.
However, the basic principle of Hindu architecture
has been very well preserved: this is the arrangement
of the stone blocks in horizontal layers, which is
derived not from speculations in the field of statics
but from theological considerations. All structural
elements, except for a fow supporting heams, are
brought into play only when exposed to pressure.
Thereby the best quality of stone, its ability to with-
stand pressure, is exploited in a rational way,

The dwarf structures on the tiers of the pyramid
have led some historians of architecture to the theory
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that the dravida pyramdal roofs were only small-
scale reductions of multi-tiered buildings. In ac-
cordance with this theory P, K, Acharva, in his edi-
tien of the manual Manasara, envisaged the existence

of pyramid-shaped monasteries with as many as

twelve storeys, But both on structural and on Fane-
tional grounds one must dismiss as inapt the notion of
a building consisting of one layer after another of
pillared halls, diminishing in size towards the top.
According to the ‘Manasira’ one can enlarge a build-
ing supported by columns ‘ad libitum’ by placing it
upon another pillared hall. The author of this ancient
manual presumably knew that one can make a pyra-
mid of any height by placing one stone slab upon
another, and simply transferved this idea to an archi-
tectural context. Since, however, he evidently had no
empirical knowledge of the statics of a multi-tiered
huilding, it seems improbable that the pyramids so
fondly described ever existed in fact. Such deserip-
tions of multi-tiered buildings are either ultimate
ideals or allegorical interpretations of celestial struc-
tures - of the cosmic mountain Meru. The equivalent
in Buddhist architecture is the multi-tiered honorary
umbrella over the stiipa.

In the north the Chalukya kingdom hordered on
that of the Pallavas. In the middle of the eighth cen-
tury A1), this dynasty was superseded by that of the
Rashtrakiitas. The power of the Pallavas had also
passed its gemith. Around A D, 900 the hitherto in-
significant Chola family succeeded in destroying the
Pallava kingdom and within a century had brought
all the districts south of the river Krishna under its
sway. Both the Rashtrakutas and the Cholas, when
at the height of their power, founded a sanctuary in
dravida style: the Rashtrakiites built the Kailasa
temple at Elira at the end of the eighth century A. D,
and the Cholas built the Brihadeshvara temple at
Tanjore in approximately A. 1D, 1000,

Elara

At Mahaballipuram the Pallavas had carved the
exteriors of model temples out of granite. Simultane-
ously they had dug chambers in vertical rocky cliffs,
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copving Buddhist prototypes. Never, however, do
they seem to have felt the need to execute & complete
structure as & monolith. We may find it hard to under-
stand this shurp distinction between the interior and
exterior of a building. In our era, when architects, at
least in theory, stress the interdependence of both
aspects, we should elearly bear in mind that classical
Indian sacred buildings were primarily intended as
allegories, The mountain of Kaildsa is the seat of
Shiva, translated into geometric and plastic archi-
tectonic forms. Such a concept leaves little room for
considerations such as which form will do most
justice to the material, or how the interior and ex-
terior will interact. The central point of o temple ia
always the little cubic cella. In the course of time its
stone casing takes on different forms m various dis-
tricts. but without affecting the shape of the interior.

The sanctuary of Ellira represents the first attempt
to translate a complete temple, with all its external
and internal features, into rock. The model chosen
was the Virupaksha temple at Pattadkal, which in
turn was influenced by Pallava temples. It will be
recalled that in the Chalukya kingdom, in contrast to
north and south India, the cella was joined directly
on to the mandapa. This combination re-appears at
Eliird (see plan, p.58), In this ancient place of pil-
grimage for Buddhists, Hindus and Jains the builders
chose & rocky slope, the inclination of which cor-
responded to the terracing of the monument, which
has a low entrance door at the base and culminates in
the main tower above the cella. The carving of this
complex structure posed completely new problems for
the architects, surveyors and sculptors. They had to
reproduce single- and multi-storeyed areas, bridges
and entrance halls, with eolumns in the interior and
free-standing pillars in the court. This presupposed
very precise planning, to fix the location of each
architectural element, The objective was to trans-
form the rock into an image of Shiva’s mountain
abode which would last for ever. It should be borne in
mind that in this vast monument there are no archi-
traves to give support and no joints. None of the
chambersin the interior was formed by building walls.
The process of ‘building’ could be called ‘reductive’



in contrast to the additive method used in ‘structive’
temples. Nothing illustrates better our helplessness
when confronted with this phenomenon of anti-
tectonic architecture than the lack of an appropriate
vocabulary,

When we were considering the chaitya-halls and
monasteries at Ajanta or Karli, we had the opportun-
ity to bring different caves into association with one
another. The monolithic rathas at Mahabailipuram
could be visualized as sculptures on an architectonic
theme. But neither of these wavs of comprehending
unfamiliar phenamena by reference to familiar ones
can be applied at Elura. If we want to understand the
Kailasa temple we must try to follow the ideas in the
mind of the architect. At the time when the donor,
Krishna I, was on the throne it was already common
practice to build temples in stone, wood or stucco, The
priest-architects must have felt it undignified to have
to strugele with this material and to face the uncer-
tainties of a structure that was to have dimensions,
and fulfil religious ambitions, on a scale hitherto
unknown. They must also have felt it improper to
break up the rock until it was reduced to dimensions
compatible with human strength, precisely because
their intention was to create an image of God that
would be bevond the human secale. It seemed to them
more appropriate to adopt the ‘reductive’ method
used in sculpture, whereby only what is inessential
would be hewn away, but the actual substance of the
temple would remain untouched by human hand.

As the ground-plan shows, Elura has the typical
south Indian sequence of architectural bodies, which
was to be adopted without modification during the
centuries that followed, Inside the entrance gate
(gopura) is a small pavilion to accommodate the
image of Shiva's sacred mount, the bull ('nandi-
mandapa’), The twilight of a spacious pillared hall
(mancdapa) prepares the believer for the cella (gribha-
griha), which is enveloped in darkness. In the centre
of this is the lingam, the phallic representation of
Shiva, Flanking the main tower (‘vimana’) are doors
which lead from the mandapa to the processional path
{pradakshina-patha). The miniature buildings are a

The Kailfsa temple at Eliira. Layout on two lovels, The
upper level was presumably reserved for priests and kings

motif that recurs on the ancillary shrines bordering
the processional path,

Strangely enough, this sequence has been trans-
ferred to the upper storey, the lower storey consists
of the massive base upon which the temple stands,
This differentiation enhances the noble impression
conveved by the entire complex, but also has the
consequence that on entering at the lower-storey
level one cannot walk toward the temple along the
axig, past the nandi-mandapa, and can only reach the
level of the actual rooms in the temple by way of a
narrow flight of steps on either side of the mandapa.
Here, too, the architect adhered to a waditional

structure, although this was no longer in keeping

with the new functions of the monument, The reason
why the actual entrance was moved to & level which
bore no proper relation to the sequence of rooms was
that lnyvmen were allotted the court around the bass,
whereas the upper storey was occupied solely by
priests and hy the king,
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Tanjore

The south Indian temple tower attains its final glory
at Tanjore, about 1000 kilometres south of Eliira. In
Chapter Il we have already briefly discussed the
ground-plan of this sanctuary, and may now consider
its vertical section. Every druvida temple tower
conzists of u lower part with vertical walls and an
upper part shaped like a pyramid. This is true not only
of the ruthas, the shore temple and the Kailasa temple,
but also of the Brihadeshvara templeat Tanjore, built
at the beginning of the eleventh centurv. But why
should its lower part, the rectangular cube, have a
two-storeyed facade? An explanation is afforded by
the temples in the neighbouring district of Andhra.
As it developed, the lingam in the garbha-griha was
represented in ever larger dimensions, The ritual
ablutions, in the course of which Shiva’'s symbaol had
buttermilk and butter poured over it and was richly
bedecked with flowers, could not be carried out if the
tip could not be reached. For this reason architects
began 1o erect in the cella a wooden gallery around
the lingam, which might be as high as the roof of the
chamber. Finally, the entire monument came to be
executed in two storeys, The lower chamber continued
to be used for the pradakshina rite and the upper one
tor ablutions, This idea of a two-storeyed structure,
conditioned by functional requirements, was adopted
by the architects of Chola temples, although here the
gallery was no longer employed for ablutions of the
lingam, but was reserved as a place of meditation for
pilgrims unable to take part in the pradakshing rite
in the garbha-griha. For this reason access to the
upper storey was no longer gained from the colla
itself but from the ‘artha-mandapa’. At Tanjore the
cella is two storeys high and the gallery is located
above a second pradakshina-patha in the interior. It
has windows from which one can look down into the
garbha-griha. The two storeys inside the temple led
to a corresponding articulation of the fagade,

In Chapter Il we saw that the ground-plan is
evidently based upon the padmagarbha mandala,
comprising 16 = 16 padas. The facades follow dif.
ferent rules of proportion, which can be worked out
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from the lowest course of the pyramidal tower, The
mimature shrines show that the fagade is articulated
into six axes, The two axes in the centre are indicated
by projecting horseshoe-shaped bays in the elongated
barrel roof; the other four axes are symmetrical and
run through the miniature shrines on either side.
This division is continued in the vertieal facades of
the temple tower. Here the six axes of the miniature
shrines are symmetrically aligned with the six niches
containing images. The latter were of such propors
tinnaustnmku!heﬂankingpilnmmﬁquidiammﬁ'mn
one another—in other words, the space between two
niches is as wide as one niche. Only the top of the
outermost pair of pilaster shafts is significantly
broader. For this there is a simple reason: the pilas-
ters project far beyond the miniature shrines. These
salients ure caused by a structural feature. the slap-

The ‘conflict at the corners’ on the temple at Tanjore
above! fngade; below: part of ground-plan

A = nxial point

b = width of axes of niches containing images

¢ = amount by which corner niches need to be widaged




ing roof of the pyramid. Now if the distance between
the niche and the point of its axis ('A") is greater than
its breadth ('b’), there will be an inevitable conflict in
the formation of the corner. The niche must be
enlarged exactly by (‘e’), the amount by which it 1s
too far away from the point of its axiz. The solution of
this conflict preoccupied Indian architects of the
sixth century B.C. as well as those of the eleventh
century A.D. The former had for optical reasons
placed a particularly broad architrave upon Daorie
colummns. Thereby the triglyph frieze of the entabla-
ture was removed so far from the axis of the columns
that the metope on the corner had to be enlarged, An
example of this may also be seen in the basilica at
Paestum,

In front of the vimina there are short sections of
wall, likewise two-storeved, which could form the
starting-point of a mandapa. But the completed
mandapa does not belong to the original complex. The
apertures st regular intervals along the base of the
wall suggest that a wooden structure formerly stood
infrant of the stone temple tower,

The nandi-mandapa did not acguire its present
form until the seventeenth century. Surprisingly
enough, it is situated above the point of intersection
between the diagonals of a square, which, together
with the square already mentioned around the
vimina, defines the outer limits of the sanctuary. The
arbitrary disposition of the ancillary shrines shows
that the plan of the layout had been forgotten a few
centuries after the main temple was built, We are
therefore right to assume that by the time of the Chola
rulers a nandi bull was to be found above the centre
of the square.

Since the temple tower is some 70 metres high, it is
a landmark visible from afar which dominates the
city of Tanjore. In the sacred area itsell all the
columnar halls and ancillary shrines in front of it
seem insignificant by comparison. The rooms in the
interior of the tower are a disappointment, since they
do not correspond in the slightest to the monumental
dimensions of the exterior.

The mimature shrines on the lowest storey of the
pyvramid are as big as an ordinary Indian dwelling-
house. They could have been entered through the
doors in the axes of the fagade if there had been a
flight of steps up to this level. Even the uppermost
storeys are still high enough for one to crawl into
them. According to statements by a resident Brahmin,
the double-shelled construction of the cella 15 not
continued in the tower. The upper gallery ends in
carbel-vaulting and only the cella area is repeated in
all the storeys of the roof, becoming smaller and
smaller. In former times this was where the treasures
of the temple were kept. The exceptional heightof the
temple tower, however, cannot be explained by the
need for a place to nccommaodate these treasure-
chambers. King Raja-raja |, conzcious of his power,
apparently had it built as high as technical means
permitted. Superlatives are in order not only in
regaril to the dimensions of the tower, The lingam in
the sanctuary is by far the largest in India and also the
cap-stone at the top of the terraced pyramid, which
weighs #0 tans, is the largest stone slab ever 10 have
heen used in ‘structive” archilecture.

Late dravida style

During the first centuries of the second millennium
A.D. a curious change took place in the construction
of south Indian temples which even today we cannot
fully explain. The vimanas, whose steady growth in
size we have beenable to follow from Mahaballipuram
to Tanjore, shrank beyond recognition, and at the
same time the entrance-gates (gopuras) to the temple
enclosure gained in importance. This change has
been explained by the fact that around the ancient
little shrine there steadily grew up. like the annual
rings formed on a tree-trunk. new institutions,
priests’ houses, ancillary shrines and processional
streets, Since it was impossible to enlarge the core of
the complex, rulers donated magnificent gate-towers
in the new sections of the avea, This is true of some
temple cities, such as Madurai. But there are also
examples to the contrary, in which an entire town,
complete with a tiny cella and gigantic gopuras, was
designed and built in one bout of activity.
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South Indian Shivaism developed particularly
varied rites for the worship of the vast number of
divine manifestations of Shiva, Worship, as taught by
adherents of the bhakti school as the way to God, was
the centre of religious thinking. New ways were
contrived whereby believers could be transported
into that frame of mind which was regarded as the
prerequisite for cognition of the supreme principle.
These innovations are reflected 1n architecture, in a
concept of spatial treatment which no longer had any-
thing in common with the original arrangement,
related only to the cult object.

In our discussion of south Indian templés we have
already noted that the execution of the interior was
neglected; it is therefore all the more surprising that
in the inner rings of the temple city, except for the
cella, there is hardly any area that is enclosed on all
sides, Corridor follows upon corridor: courtvards and
so-called 'halls of a thousand pillars” lead to more
galleries and streets, The only fixed points visible
in this unbroken flow of buildings are the gopuras.
Through them alone one reaches one's goal: the
emaller the gate, the closer one is to the cella.

Early nagara style

The north Indian type of temple presumably developed
out of an ancient made of building in bamboo. The
Vedic fire sacrifice took place in the open. The super-
imposition of Dravidian traditions upon Vedic ideas
is reflected in the way in which the fire sacrifice was
neglected and worship of images came o the fore
instead. In order to protect the idols. some of which
were modelled in clay and others carved in wood,
from the weather. small bamboo tents were built
around them. In imitation of bamboo dwellings four
bamboo rods were placed in the ground and bent
together at the top. The difficult juncture was mas-
tered by bending the soft ends of the bumboo-canes
downwards and tying them together within the frame-
work so formed. Vertical plaiting between the rods
comprising this framework enclosed the shrine so
that it could not be seen from outside. These bamboo
shrines were built higher and higher. Cross-bars had
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a)

Attempted reconstruction of early bamboo structures
a) Buddhist chaitya-hall
b} and ¢) bamboo temples in nagara atyle

to be inserted to make them stiff enough to resist the
wind, and finally pairs of bamboo rods were placed
axially i front of the fagade and joined to the knot
on top. This gave the shrine further stiffening and
formed niches on the axes of the structure which
could be used to accommodate idols. Lavishly decor-
ated bamboo temples of this kind embellished every
town and village in north India. In order to prolong
the life of such a temple, wood came to be used instead
of bamboo, which quickly rotted.

During the seventh century wood was itself re-
placed by stane, but the ancient form of the building
was retained. Monuments were ‘erected” in stone but
were not yel "conceived’ in stone.

The spire above the garbha-griha, called ‘shikhara’.
was for static reasons rarely executed in a massive
form. Instead the cella is continued in the structure
of the shikhara. Above a thin stone cover, which shut

off the garbha-griha from view, the chamber tapers,

since each course of masonry projects slightlv, This
false vaulting terminates at the tip of the spire. The
early form of the nagara temple is thus characterized
by a cubic sanctuary surrounded by massive walls,
over which rises a high spire with a silhouette rather
like a parabola, and symmetrically projecting rathas,
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Classical nagara style

Bhuvaneshvar in Orissd and Khajuraho in central
India are the two sites where the development of the
north Indian type of temple can best be studied. The
greatest period at Khajuraho begins about A.D. 950
and lasts for only a century. Early examples of the
curved temple tower are found at Bhuvaneshvar,
where more than thirty sanctuaries illustrate every
step in the continual refinement and differentiation
of forms.

This development began in the Chalukya kingdom
around Aihole. The imitations in stone of bamboo

‘shrines, which were grafted on to types of building

current in this area, inspired Orissan architects. In
the middle of the eighth century A.D. they began to
erect spires of this kind, called shikhara, as autoch-
thonous ‘structive' monuments. Formany generations
stone towers were roughly parabola-shaped in out-
line without any other buildings being added to them:
only later, at the beginning of the tenth century, was
a second architectural body, the ‘jagamohan’, added
to the square spire. The jagamochan corresponds to
the mandapa in south India. It will be recalled that
ariginally the dravida temple also stood in the centre
of the sanctuary without any additional buildings. In
both instances it was not until the second stage of
development that the representation of the sacred
mountain was associated with an assembly hall in
which the faithful were accommodated. The original
separation of the two chambers exerted an influence
upon the form of all north Indian temples, since when
they were cramped together all kinds of structural
compromises were required in the transitional zone,

Like the dravida vimana, the square shikhara,
termed rekha-deul, consists of a cubic base {‘bada’)
and the tower proper (‘chapra’). The assembly hall
(jagamohan), like the shikhara, has a square ground-
plan. Its base is also called a bada, and the terraced
roof above it, resulting from the false vaulting, is
termed a ‘pida’. The tower terminates in a circular
plate, upon which rests the ‘amalaka’, a fruit-like
finial of which the significance is not clear. The

| Kalasha
Amalaka
Ghanta- I
Kalasha | — Chapra
Bada

‘Rekha-Deul

" Pida-Deul

Konaka-Ratha
Anardha-Ratha
Raha-Ratha
Anardha-Ratha
Kondka-Ratha

Jagamahan

(Mukhasha

Schematic representation of a nagars temple

rekhii-deul is crowned by the ‘kalasha’, an imitation
of a vase in which rainwater could collect. On a
reduced seale this arrangement is repeated upon the
roof of the jagamochan; between the pida and the
eircular terminal plate, here referred to asa ‘neck’, a
massive stone bell is incorporated. One could continue
endlessly with the enumeration of the various ele-
ments and ornaments.

From the eleventh century onward architects
oceasionally added to the two classical architectural
bodies - the cella and assembly hall - two otherson the
longitudinal axis of the temple. In front of the
jagamohan was the ‘nat-mandir’, or dancing hall,
and in front of this & third chamber, the sacrificial
hall. All the rooms in the interior have a surprising
lack of decoration; the figures and ornaments are
concentrated upon the exterior of the building.
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We may distinguish between two different prin-
ciples of composition in the enrichment of the simple
tapering shikhara. Most temoples at Bhuvaneshvar
are ‘unipartite’, i.e. the basie form is retained how-
ever large the shrine is, Small amalakas divide the
tower into several tiers but do not interrupt the
soaring line of the parabola. The only significant
articulation in this tower comes from the rathas. In
order to lend particular emphasis to these wall
salients, during the classical phase of the nagara
style architects in most cases added a small recess to
introduce the salient. These recesses produce deep
shadows and make the rathas appear to stand out
more prominently than they really do. The whole
exterior is covered with a network of horizontal lines
between the storeys and vertical dividing lines be-
tween the rathas.

Besides “unipartite' shikharas there are others
with several parts. The ‘leit-motif” of such structures
ts not the net-like rhythm we have just described but
the addition of several small shikharas around & main
tower. This is a three-dimensional version of a two-
dimensional vastu-purusha mandala, The main tower
is the Brahma-sthana; around it are grouped, frst,
fairly large half-shikharas, representing the ring of
the “inner gods’, followed by smaller ones repiresent-
ing the rings of the "outer gods', The shikhara with
several parts originated when the axial piches con-
taining images were no longer continued as ‘raha-
rathas’ as far as the crown of the parabolu, but instead
were terminated half-way up by a bisected miniature
shikhara, This ‘konaka-ratha’ was then likewise
surrounded by a three-quarter shikhars: and finally
quarter, half and three-quarter shikharns were ar-
ranged on several storeys in such & wav as to form
heavily articulated zones of miniature buildings.
which stretched from the foundations to the main
tower and concealed the original simple square plan.

This effect is particularly apparent in the Rajardni
temple. When one walks around it, one has to con-
centrate in order to be able to reconstruct the geeme-
trie form of the building, since from every angle of
vision it appears m a different form, as an impenetra-
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ble aceumulation of rathas and shikharas. One would
expect that with a square ground-plan the corners at
the dingonals would stand out elearly. But in the
Rajarani temple it is at these very spots that we find
recesses, which serve to make the rathas between
them project further. This is why it has been repeat-
edly maintained in scholarly works that here o nor-
mal temple tower has simply been co-ardinated diag-
onally with the jagamohan. This is a misconception,
based in part on the fact that the architect of the
Réjarini temple repeated the graduated salients of
the fagade in the interior, where they have the form
of graduated recesses, This at first sight makes it
seem as though the ground-plan has been twisted di-
agonally, This repetition of the ratha motif in the
garbha-griha makes the Rijaran temple one of the
few Hindu shrines where one cannat regret the (inten-
tional) discrepancy between the exterior and the
interior.

Western buildings, from classical Greece to elas-
sicism, are throughout well suited to graphic repre-

sentation of their fagades. An Indian sthapati might

speak of an ‘architecture of fagades’ in Europe. The
great importance attached to the exterior vertical
lines springs from the architects’ need to make the
monument exphicable to the viewer, This is true of the
interior as well as the exterior: architects always
considered what effect this proportion or that, this
treatment of space or that, would have upon those

Ground-plan of the Rijarini temple at Bhuvaneshvar




who entered the building. Even the house of God was
always adapted to man's view of it. The form or light-
ing aof such elements as domes, barrel-vaulting or
colonnades was related solely to the men and women
who worshipped in the church. We take this so much
for granted that we are inclined to regard it as an
architectural axiom —so much so that we oceasionally
entertain doubts whether a rock-cut temple can really
be regarded as architecture, since it has not been
"huilt’,

Hindu architecture teaches us not to accept some
axioms unconditionally. The Orissan temples, for
example, have in effect no fagades, The vertical sec-
tions flow without a break and fuse with the most
important of all angles of vision, the view from above.
Again, the architectonic system of a temple can best
be perceived from an inaccessible viewpoint, namely
from the air. The shikhara tapers toward the top, and
there are no overlaps or recesses even in the lower
part. Thus there would be no better vantage-point
from which to view the monument as comprehensively
as possible than a point directly above the temple,
exactly on its vertical axis. From this perspective all
the ornaments which, to those viewing the tempie
from other angles, appear to be swelling luxuriantly
in ever more exaggerated forms, would fall into place
as subordinate to 4 geometric order; this order is only
imperfectly reflected in the ground-plan of such build-
ings, because n ground-plan is after all only an arbi-
trarily drawn horizontal section. The north Indian
temple tower, as an image of the cosmic order, has
every side facing outwards into space.

The cosmic axis appears in the lingam and on the
outside of the temple is visible in the circular ‘neck
stone” and also in the kalasha, where the mamifested
and non-manifested worlds meet. Absolute symmetry
and axiality are a theological ‘sine qua non’ of the
building and not the mere product of aesthetic
fashions.

The slight extent to which the builders of north
Indian temples were concerned to achieve s certain
spatial effect is evident from the fact that we are con-

sistently disappointed whenever we seek a sense of
space ina iagamohan or a garbha-griha. The propor-
tions are fixed by a geometric and symbolic order. The
architect had no opportunity to realize any concepts
of space other than those implicit in the proportions
laid down. The question of a “spatial effect” is in fact
irrelevant, since the monument was not designed
with man in mind, but instead is a record in stone of
the priests’ mystical visions of how God might mani-
fest himzell in architectural form,

Konarak

In the middle of the thirteenth century near the
sacred city of Bhuvaneshvar work began on the last
gigantic temple to be constructed in nagara style.
Built in honour of the sun god Stirya, it wasa shikhara
some 75 metres high; with its jagamohan in front, it
was to represent the celestial chariot in which the
sun god journevs daily scross the firmament. Twelve
gigantic stone wheels decorate the socle and seven
pairsof horsesdraw the monument (strangely enough,
towards the east), The realization of such a vast
temple was, however, bevond the technical possibil-
ities of that ern. Even before the tower was completed
the foundations subsided into the soft sand of the
dunes. The shikhara collapsed and only the jagamo-
han remained intact; In the nineteenth century its
walls, too. seemed likely to cave in, since in buildings
of such monumental dimensions corbel-vaulting 15 no
longer safe. The British authorities therefore had to
fill in the interior with supports and to wall up the
accesses, There is thus no longer any opportunity to
see this largest of all interiors in Hindu architecture.
It differed from the assembly halls ot Bhuvaneshvar
in 2o far as four massive pillars were placed in the
chamber, the architraves of which supported the
corbel-vaulting (see plan, p, 172),

In front of the jagamohan was the nat-mandir, the
dancing pavilion. Its pyramid-shaped roof has been
destroved, but the finest elements - the pillars covered
in reliefs and # base treated no less lavishly —are pre-
served in excellent condition, Besides geometric
ornaments and miniature buildings, we encounter
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time and again the motif of ‘apsaras’, celestinl
nymphs, or of ‘devadasi’, temple dancing girls and
musicians. These embellish both the dancing pavilion
and the bases of the jagamohan and shikhara. Here,
however, they alternate with ‘mithuna’ couples,
rendered with imagination and verve either on me-
dallions or on the spokes of wheels, sometimes larger
than life-size; they have been referred to as merely
ohscene by some art historians incapable of appreci-
ating such an erotic spectacle. To what extent these
were connected with Tantric rites we canmot consider
here. It is, however, certain that the adherents of the
Tantric rite regarded their customs as dangerous te
non-initiates. They built the Konirak temple at a
very lonely spot in the sand dunes on the coast of the
Bay of Bengal.

Khajuraho

The temples at Khajuraho likewise bear the imprint
of the Tantric rite; however, they were built not in a
lonely place but in the capital of the Chandella king-
dom. Within a short space of time -exactly one
century —the simple ‘uni-partite’ shikhara here de.
veloped into a complex geometric form consisting of
severnl parts, The Kandariya Mahadeo temple exem-
plifies the final stage.

In the late temples at Khajuriho the typical north
Indian ground-plan is modified, Inside the tower there
is a pradakshina-patha around the garbha-griha. It
was lit by three verandahs situated at the cardinal
points, As at Konarak, the architect felt that the
‘maha-mandapa’ was too large to be covered by simple
corbel-vaulting. The corbelled courses of the roof
were only taken as far as the squares of the columns
and a new corbel-vaulting begins above the archi-
traves of this colonnade.

Only the garbha-griha containing the lingam is
devoid of decoration. But the interior circumumbu-
latory path and the mahd-mandapa with its verandahs
in front (called artha-mandapas) are seen by the
Khajuraho architect as parts of the exterior. The
profiles of their bases and corbel-vaulting are just as
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The development from the *unipartite’ to the ‘multipartite’
shikhura tower at Khajuriho

1) Adinatha remple. Jain, A.D. 850

b} Paraswanatha temple, Jain, A.DD. 970

¢} Kandiiriya Mahideo temple, Hindu, A.D. 1050

extravagantly treated, down to the tiniest details, as
the outer ‘skin’ of the building. It is probably no
coincidence that the interior, as well as being deco-
rated, 13 generously lit. because only in the clear
light of the tropical sun could the gradations and the
lavish sculpture produce their effect: in the interior
of a dim temple they would be searcely noticeable.

Regional developments
Somnithpur

In the thirteenth century, while the north Indian
architectural tradition was approaching its apogee,
the Hoysala family in the so-called ‘later Chalukya
kingdom' built some temples whose style is a fusion
of elements of dravida and nagara; it is usually
termed “vesara' style. The three most important
sanctuaries of this type are those of Beliir, Halebid
and Somnathpur; of these the Keshava temple at
Somniathpur is the best preserved, Here again we find
the Buddhist scheme of ground-plan, which was later
adopted in dravida temples: a court surrounded v
cells, originally with a stiipa or a Hindu tower temple



in the middle. The temple of Somnathpur, however,
has three cellas or three towers, dedicated to various
manifestations of Vishnu, The most important of
these, the Keshava, is venerated in the middle cella:

We shall now discuss this small shrine m rather
more detail, sinee in it we ean observe especially
distinetly the Hindu sthapati's fondness for geometric
constructions. Each cella is star-shaped in outline,
and the platform on which the cella rests is also star-
shaped. This is not just a whim of the architect, but a
further development of & geometric form with which
we are already familiar from the roof structure of the
Hellenistic tomb at Mylasa, east of Miletus, dating
from the second century B.C. The vaulting of this
mausoleum was achieved by placing stone beams
diagonally upon a square of architraves, as an in-
scribed square. Next shorter stone beams were laid,
also as an inseribed square, and so on until the ever-
diminishing opening could be covered by a slab. The
basic form of this so-called lantern ceiling presum-
ably originates from Asia Minor.

The cells around the temple at Somnathpur have
lantern ceilings. The inscribed square also appearsin
the ground-plan of the three shrines. The star-shaped
form of the platform and of the exterior outline is

The Keshava temple at Somnathpur, The evolution of a
ground-plan from the circle and square
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brought about in each case by turning one square by
29° 30",

In the same way as we reconstructed the geometrie
structure of an ancillary shrine of the Brahmeshvara
temple, let uz now follow the various steps that led to
the ground-plan of the Keshava temple. We shall see
that the form of the sanctuaries and also of the entire
temple were determined by inscribed squares and
squares turned within circumseribed cireles.

After the cardinal points had been established, the
centre and the main axes of the temple were fixed and
the *square of the earth’ laid out, in the dimensions of
the prospective sanctuary. In this basic square, indi-
cated in our diagram by Sy, three progressively
smaller squares were inscribeid: Sy, Svand Ss. These
squares were then turned by 45° within the circles
{C;, Cxand C3) which circumseribe them. This pro-
duces the squares 5°;, 8'; and 5';. Around the points
where the square 55 intersects with the main south,
west and north axes, which we shall call Ps, Byand B,
circles were drawn, to which Ss and 8°; are tangents.
In these circles the star-shaped sanctuaries and plat-
forms rotate. S's, moreover, encircles the ground-
plan of the temple. and S,, if its sides are extended,
enables the basic square to be divided into 16 panels.
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The size of the recessed temple court is fixed by S,

In each panel of the plan along the outer border
provision was made for four cells, This makes sixteen
cells on ench side of the basic square. The temple
court was enlarged toward the east in order to make
room for larger groups of pilgrims and to provide
those entering the court with a general view of the
whole temple, Since along the longitudinal side of the
court there are 20 cells instesd of 16, one may infer
that the layout was simply enlarged by the width of
one panel. But astonishingly enough the proportion of
4:5 panels is not adhered to exactly. The cells along
the longitudinal sides were somewhat compressed,
vielding a ratio of 4:4.9, Although this cannot be
attributed toan error in measurement by the artisans,
since otherwise the work has been carried out with
meticulous precision, we may assume that originally
provision was made in the plan for an enlargement by
exactly one panel width, At least the number of cells
15 1n the ratio 4:5.

The vertical articulation of the three star-shaped
shrines is continued Irom the base to the tops of the
towers. In this respect the temple resembles the north
Indian shikharas, The south Indian motif of hori-
zontal stratification is brought to mind by the pro-
nounced horizontal profiles of all the architectural
elements, The term vesura for this hvbrid style has
been much discussed in recent decades, since the
various medieval texts seem to contradict one an-
other, In some of them a vesarn 15 1 geographical
term for the country between the Vindhya mountains
and the river Krishna; in others it 1s employed to de-
note a circular temple. But since there are virtually
no circular temples in India, it is clear that in the
ancient texts a building was meant which is defined in
a striking way by the cirele. This is true of the temple
at Somnithpur and several sanctuaries in the neigh-
bourhood, so that one definition of the term vesara
nead not exclude the other,

)

Mount Aba

At the beginning of the second millennium A.D. the
west coast of India was ruled by the Solanki dynasty
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of Gujarait, One of these kings’ ministers, Vimala Sah
(Shah), in his capacity as commander of the army, was
sent to the town of Chandravati to pacify a rebellious
principality, After he had carried out his mission he
#sked a Jain monk how he could do penance for the
bloodshed he had caused. Deliberate homicide was
not expiable, the monk informed him, but if he felt the
necessity to do a good deed. then he should give a
donation for Abi, a sacred place of pilgrimage situ-
ated close w the town.

Vimala Sah had a sanctuary built in white marble
which i its ground-plan and vertical section heralds
essential features of the Keshava temple at Somnéth-
pur. (For plan of Abii, see p,134, of Somnathpur
p.133.) The temple stands in a court, surrounded by a
double colonnade and a cirele of cells. The co-called
‘gudha-mandapa’ at Abii corresponds to the central
mandapa of the Keshava temple. The garbha-griha
adjoins it on the west side, whereas at Somnithpur
it ie separated from the mandapa by a small vestibule.
On the south and north sides the porches of the gudha-
mandapa project far forward, giving the ground-plan
the form of & cross. In front of the gudha-mandapa is
# small columnar hall, the ‘nav-choki’. The most
interesting room of the entire complex, the dancing
hall, called ‘ranga-mandapa’, was only added one
hundred years after the temple had been completed,
A wide room, without any intervening supports, was
needed for the ritual dances: n high shikhara roof was
out of the question since the columns would not bear
aheavy weight. Tha way in which the corbelled dome
was constructed will be discussed in Chapter V.

Two hundred vears after work had commenced on
Vimala's temple, the brothers Tejapala and Vastu-

pals, also ministers in the service of the Solanki

dynasty, erected another temple with the same
ground-plan next to that of Vimala. They planned a
dancing pavilion from the start and gave greater
emphasis to the cruciform ground-plan. From this it
wiis only a small step to the transformation of the
porches of the gudha-mandapa into two more shrines
containing images, which would give the same ground-
plan as in Somnathpur.



The Brahmesbvara temple at Bhuvaneshvar
Giroumd-plan, sections and elevations 1: 300
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The Virihi temple at Caurnsi
Ground-plan and vertical sections 1- 150

A Garbha-griha
B Mukhashali
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The Siirya templee at Konfirak
Ground-plan of the jagamohan and garbhs-griha;

A Garbha-griha
B Jagamohan

1A
il g

elevation and vertical section of the jagnmohan §:800
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5. Materials and
Construction Methods

The Indian sthapsti was primarily magician, astrol-
oger, and expert in geometry. In a world which from
the beginning of the kali yuga had been filled with
misery and chaos, he sought 1o create in microcosm
an image of the law-governed macrocosm. During the
Gupta period it was still his chief task to produce a
simple stone shelter for the divine image. As soon as
he felt himself equal to this technical task, be turned
towards the more esoteric aspects of building  sanc-
tuary. The temple as cosmic mountain, or as cave, or
as an efficacious magic diagram, or as garhha-griha
(womb), ensuring procreation and fertility: these
were the ideas which now moved him, and which led
to a variety of forms, to architecture of geometric
austerity, and to the elaboration of the most complex
rites,

Most manualz on architecture are therefore collec-
tions of rules designed to facilitate the translation of
i theological concept into plastic form. Each step
which the architect takes is regarded from the angle
of ritual purity and magic effect, only rarely from the
angle of structural expediency, Only in this way can
one understand why even during the greatest period
of temple-building use was made of simple methods of
construction, such as in other cultures were charac-
teristic solely of the initial stages of architectural
design.

Materials

In the ‘Mayamata’ manuscript we read the following:
‘Stone or wood is worthy of gods, Brahmins, kings
and hermits, but unsuited to Vaishyas and Shiidras.”
Thus the material used was linked to the caste sys-
tem. Other manuals do allow the use of stone as a
material for all temples, irrespective of whether they
were constructed by a Brahmin or a Shiidra; but the
caste of the builder still had to be expressed hy the
colour of the stone. White stone was to be used only
by Brahmins, red by Kshatriyas, yellow by Vaishyas
and black by Shiidras. The colours of the cosmic
mountain Meru, mentioned in Chapter I1, determine
this attribution. The rules on the colour of the build-
ing material do not refer exclusively to stone; ghould
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it be decided to build in brick, here too the basic
material, in this case clay, must have exactly the
prescribed colour,

Materials are not only co-ordinated with caste but
also with sex. A temple in stone and brick is termed
male, one of brick and wood female. Ifall three mate-
rials were combined, the temple was considered
neuter. As soon as the building materinls had been
taken from their natural environment, they were freed
from all former associations by the performuance of
certain rites. The felling of the tree, the baking of the
brick, or the quarrying of the stone initiated the proc-
ess whereby the material was transubstantisted from
1tz mundane state to 'corpus dei’, s= the temple was
regarded,

It is known that as early as Vedic times there was a
rite whereby brick was transubstantiated by baking
it. From the sixth century A.D. onward stone is re-
garded as equivalent to brick as a building material.
It, too, undergoes a tramsformation of its substance.
In subsequent centuries stone seems to oust brick
completely, so that finally we read in medieval man-
uals: ‘It is 100 times more meritorious to found a
temple in brick than one in wood with a thatched roof:
and it is even 10,000 times more meritorious to found
# temple in stone than one in brick.’

North Indian temples are distinguished by the
uniformity of the material used. In classical times
they were built exclusively in stone. In south India,
on the other hand, architects preferved to combine
various materials in order to make the best use of the
qualities specific to each. Since most temples were
covered with a thin layer of white stucco, the change
ofmaterial did not offend the eve.

The process of manufacturing brick was equated
with the sacrificial rite in which the believer making
the sacrifice modelled a body in clay and transubstan-
tiated it with the aid of fire. By this act each brick was
given an individual spiritual aspect as well as its ma-
terial one. For this reason the Indian sthapati found
it reprehensible to re-use the bricks of o ruined temple
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in different circumstances. Material which had al-
ready been given its identity on a previous oceasion
could only be efficacious in this original context. The
manufacture of bricks was carried out only under
certain astrological conditions, which varied accord-
ing to the purpose for which the bricks were to be
used. Since the manufacture of new bricks would
naturally take place under a different constellation
from that prevailing when the bricks in a ruined
building had been made, this in itself was sufficient
reason to prevent the latter from being re-used.

Sages therefore repeatedly warned their disciples
that they should only employ new material made
expressly for the building they were immediately
concerned with, for otherwise impurities would enter
and great suffering would result. These rules relate
both to wood and stone. The process of transforming
the nature of wood began first in the forest. At an
exactly calculated hour the priest-architects and
astrologers would accompany the wood-cutters to the
trees that had been selected, In the same way as they
had called on the earth spirits to leave the future
building site, so that it should belong to God alone,
they now exorcized the spirits from the tree: ‘Let
goblins, spirits and demons retreat, O tree. May
Suma, the moon, henceforth afford thee strength.
To ye, sons of the earth, gods and gnomes, good for-
tune. | am about to carry out this task. so pray be so
good as to change your abode” or: 0 tree, go into the
temple for the benefit of ull the arboreal realms, There
shalt thou be in safety from fire and from the wood-
cutter's axe. Thou shalt occupy the position of a god
and the people will worship thee.*

The véneration of the wood originates from the
ancient metaphor of the tree as cosmos, of the trunk
as the axis of the cosmos and the branches as the
rotating universe,

The arch

In the cities of the Indus valley civilization it was &
common practice to span a wide aperture in a wall by
a corbelled arch. The Indians kept to this mode of



construction until the Muslim invasion, Even under
Islamic rule Hindu artisans constructed arches in
Muslim buildings by corbelling, since they were loath
to @bandon a three-thousand-year tradition. The
method is very simple: the stones or bricks in each
course jut out a little further into the opening of the
door or window, making the gap progressively smaller
until it can be covered with a single stone or brick..

Small spans were covered with a single lintel. In
large medieval sanctuaries there are also many long
lintels, which however are relieved by a corbelled
arch placed above them, so that in fact they only
support the stone filling in the triangular aperture
between the lintel and the corbelled arch.

Most early civilizations are familiar with the cor-
belled arch. As an example we may mention the Lion
Giate at Mycenae, The Aegean architects resorted to
exactly the same corbelled constructions at the very
same time as the builders of Harappa and Mohenjo-
daro perceived in them a safe and economical way of
spanning monumental gates and window apertures,

*An arch never rests.’ This ancient Indian saying is
always cited when it is a matter of justifving this
relatively primitive corbelled construction. This ex-
planation, which in the last resort is a theological
one, seems convineing in view of the fact that when-
ever any action is taken in India its mystical connota-
tions are accorded considerable prominence, And yet
the sthapati’s lack of interest in the structursl
appearance of 4 building seems to be primarily re-
sponsible for this conscious adoption of traditional
primitive structures. Corbelling 1s especially striking
when it is employed to make a semicireular form, e.g.
an arch. In front of the Mukteshvara temple at Bhu-
vaneshvar, for example, there is 4 massive gate with
around arch, in which the divine image was swung to
and fro during the performance of certain rites. This
stone arch does not have the cusped shape common in
corbelled constructions. Its contour and lavish orna-
ments follow exactly the curve of the arch. This may
sepm to us a violation of the corbelled arch principle;
stones cut radially would conform better to our con-

cept of an arch. But the sthapati preférred a horizon-
tal arrangement of courses running through all the
architectural elements, and he saw no need to deviate
from this principle for formal reasons.

The true arch was known in al least some regions of
India. We find it set in ashlar masonry on the Bhitra-
gon temple (fifth century A.D.) and composed of
shaped bricks on the Bodh Gaya temple (seventh
century A.D.). Since these are the only two examples
preserved from three thousand years of building
prior to the coming of Islam, we may conclude that
the sthapatis were never really conscious of the true
arch. The two arches on the Indian sub-continent
that have stones cut radially presumably owe their
existence to foreign influence, They may even have
heen erected by Persian or Greek architects.

Vaulting

By projecting the corbelled arch into the third dimen-
sion one obtains barrel-shaped corbel vaulting, Since
anly the lower parts of the houses at Mohenjo-daro
have survived, we cannot judge whether as early as
the Indus valley civilization larger spans were cov-
ered in this way. A preliminary stage in the develop-
ment of vaulting is to be found in the drainage system
of these towns. The conduits, which are rectangular
in cross-section, are built of brick, They are located
in the middle of the street, directly beneath the pav-
ing, und are covered by removible flag stones. The
upper layers of the brickwork were made to jut out,
so that a cap-stone of smaller width could be used.

This early example of a corbelled construction
leads us right into the heart of the problem of how
corbelled arches or vaults had to be constructed if
they were not to collapse. A calculation involving a
knowledge of statics was, of course, out of the ques-
tion for these ancient master craftsmen. They relied
upon the experience of their forefathers and regarded
the construction of each temple as a new venture, a
new experiment,

If the coping-stone of a wall 1s allowed to project, as
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Behaviour of various corbel constructions according to the
laws of statics

in Fig. 4, the stone will topple over from its nwn
weight unless its centre of gravity rests within the
limits of the wall. Correspondingly, when several
projecting stones are superimposed on one another,
their centre of gravity must also be within these same
limits, iZe. to the left of the pivot (P), as shown in our
diagram b. This requirement is met by the projecting
courses of the sewers at Mohenjo-daro. Diagram ¢
shows that projections can only be constructed in this
way when the width of the corbel (¢) is smaller than
the width of the stone, i.e. the thickness of the wall
(w). e = w, the resultant will run through P: evena
slight shift can upset the equilibrium and the stone
will fall, Ifthe projections are to jut out even further,
the stones at the rear must be so heavily weighted or
firmly anchored that the equilibrium is restored. In
the caze of door and window apertures, this weighting
i8 pravided by the masonry above and to the side of the
corbelled arch. Without this weighting the arch
would collapse. When the arch was being built. there
was as yet nothing in the structure to provide such
weighting, and for this purpose eentrin g Or temporary
framing had to be used, unless one took cure ta enstre
that each stone in the arch was set with a wiight on
it rear part, as illustrated in Fig.d.
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The earliest extunt example of corbelled barrel.
vaulting is in the chaitya-hall st Chezarla, which we
have already discussed. Az may be seen from diagram
‘e’, the brick courses jutting out along hath longi-
tudinal walls eould be piled up without anv risk until
the width of the corbelling approached the thickness
of the wall. Since the clear width of the interior was
larger than two thicknesses of wall, the centrul part
of the barrel-vaulting could be completed only with
the aid of centring. The vaulting, as in the Roman
true vault, only acquired stability when the coping-
stones were laid. The two ‘arms’ of the vault lean
towards each other. When they are projected further
and meet, they form a barrel-vault which can with-
stand the pressure; the same horizontal thrusts
appear as in Roman barrel-vaulting (Fig. e). Indian
architects had a predilection for corbel-vaulting
because they had a fixed notion that in this kind of
construction only vertical forces made themselves
felt. But this is only true so long as ¢ < w. But in most
cases w > ¢, so that the so-called corbel vaults often
look like Roman vaulting, the only difference being
that the joints in Indian vaulting are less favourably
positioned than they are in the case of Roman vault-
ing,

The north Indian temple consists of a garbha-griha
and a mukhashala; both as a rule are square in
ground-plan and have corbel-vaulting. In the shik-
hara the cavity above the cella narrows towards the
top i a curve rather similar to the exterior outline of
the tower. Tt seems to be no coincidence that the cella
is often as wide as two wall thicknesses. This Propor-
tion 18 fixed on one hand by the vastu-purushamandala
and on the other, no doubt, by the sthapatis® experi-
ence that a pure corbel construction could only be
carried to this extent (see, for example, the Brahme-
shvara temple at Bhuvaneshvar).

In the mukhashild the relationshup of elear width
and wall thickness is less favourahle. Attempts were
made to obtain the necessary equilibrium by widening
the roof. By doing this the resultant is moved to the
pivot (P). If it is still located outside the limits of the
musonry, the last stone slabs are set with the aid of



centring and the coping-stone transforms the struce-
ture, which juts out on all sides, into a pyramid-
shaped cross-vault. The horizontal thrust which
makes itself felt must be absorbed by the friction
resistance of the horizontal joints,

The architects of the Jain temple at Mount Abii
reached the limits of what was statically possible in
the corbelling of the courses of the low domes above
the dancing pavilion. The vaulting, with tiers of con-
centric rings, supported only by columns, rises above
an octagon consisting of architraves. Now that we
have examined the statics of other corbelled struc-
tures, it is no longer necessary to explain that here
the most varied factors have to act together to pre-
vent the dome collapsing. Such a dome would not be
canceivable as a pure corbelled construction with the
lines of fores running exclusively in a vertical direc-
tion. The easiest solution would have been to use
clamps to anchor the slabs of each ring together. If
this had been done, the horizontal thrust could have
been absorbed without difficulty. Since the temples
at Mount Abii are still in use, it has not vet been
possible to verify whether clampe were in fact used.
In the opinion of some experts the builders of these
relatively primitive structures were probably unfa-
miliar with artifices of this kind, We are therefore
inclined to assume that in this case, too, a large part
of the horizontal thrust iz absorbed by the joints
through frictional resistance, The fact that the dane-
ing pavilion was combined in every direction with the
surrounding halls by a network of architraves, al-
though there was noritual necessity for this, strength-
ens our hypothesis that this was intended to divert
some of the thrust on to other architectural elements.

Low corbelled domes like that at Mount Abu are
repeatedly encountered in the Jain architecture of
north-eastern India. The domes are frequently sur-
rounded by spacious pilaster halls, so that the exght
columns below the octagonal architrave should not
have to bear the thrust alone, There is no doubt that
centring was required in the construction of the
vaulting as well as for the pyramid-shaped cross-
vaulting of Hindu temples. This costly method -

which can be reconstructed with assurance from
extant buildings - is only mentioned once in the many
manuals on architecture that have survived, In the
‘Shilpa-prakasha’ we read the following: It is essen-
tial to erect in the interior a massive wooden frame.
Supported by this, the stone slubs of the roof can be
placed in the correct position, one above the other.’

The ‘Shilpa-prakisha’ refers in particular to the
temple at Caurasi, But it is precisely here that the
roof of the mukhashala could theoretically have been
erected without any resort to a temporary framework,
for the stone slabs jutting out into the chamber also
project on the other side of the wall, partly as ex-
tensions of the roof, to such an extent that the result-
ant of the total weight is still within the limits of the
masonry. The gap that remains between the ‘arms’
was bridged by thin, light stone slabs. Because of this
slight extra weight the resultant must have been
shifted close to the pivot, Some of the slabs of the roof
slope inwards (see plan, p. 171), and only extensive
supports in the interior will prevent the roof from
collapsing. The slabs would have already fallen if the
sthapatis had not devised an ingenious way of arrang-
ing them which makes it more difficult for a slab that
has already tipped over to slip down. The roof, like
the ground-plan, is rectangular in every horizontal
apotion. But the vertical joints in the vorbelling were
not set at right angles to the ceiling of the chamber;
instead they were set radinlly, as though this were a
circular building. If a stone slab tips over, it cannot
fall, since it is cut in a conieal shape and is held in
position by the neighbouring slabs, Another factor
making for stability is the irregular and intricate
structure of cogged stones, The artifice of cutting the
roof slabs radially is also emploved at Kondrak as
well as at Caurasi.

From the reports of those engaged in the restora-
tion work it emerges that four massive stone pillars
support the roof of the mandapa at Konirak. The
same solution was chosen in the nearby Puri temple
as well as in the Kandariya Mahadeo temple at
Khajuraho, In all three cases it was found that the
horizontal thrust might force the building to break

177




apart. For this reason the colonnade was made to
carry some of the load of the roof. The corbel-vaulting
which was added transferred the horizontal thrust to
the stout enclosure walls, The lines of force remind
us of the system used in Gothic eathedrals, where the
vertical loads are carried by a line of pillars and the
horizontal thrust is diverted to the buttresses added
externally.

Rock-cut architecture

In medieval manuals of architecture there are fow
detailed references to the mode of construction aof a
‘structive’ temple, since the building of & saAnCtuary
was regarded primarily as a rite. No written informa-
tion has survived about the way in which a chaitya-
hall or a vihira was carved out of the rock during the
predominantly Buddhist period of architecture, from
the third century B.C. to the sixth century A.D. The
inseriptions ‘in situ’ praise the donors and explain
their social position, but do not give any clues from
which we could deduce how the work was carried on,
what tools were used, or how long the operation took.
Accordingly, if we now endeavour to elucidate the
methods used to carve such a cave, we have to rely

An incomplete subterranean monastery at Ajanté, showing
the technique of earving out of rock
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exclusively on observations made in those caves
which were not completed. The nature of the tools
that were used can also be inferred only from the
traces they left behind in the rock. Asa rule the main
tools were # pointed chisel and an iron mallet. To
polish the rock face flat chisels of varying width were
employed, Only if the rock was very soft was it possi-
ble to start the work with a pick-axe.

First of all the rock face was polished and the fagade
sketched in and incised. If a high chamber was to be
hewn out, the workmen commenced by driving a
tunnel as tall 4s a man into the rock beneath the place
where the ceiling would be. This was first widened
and then deepened by cutting steps. On each level the
stone-mason who did the rough work was followed by
another artisan who scarified and polished the walls,
In one incomplete cave at Ajanta all the wall faces
worked by the pointed chisel also received their final
polish. We may assume that heve the rough work with
the pick-axe and pointed chisel was carried out by the
same artisan who, after he had cut away a certain
amount of rock, took up his flat chisel and mallet in
order todo the detailed work on the wall he had made.
While he was working his way deeper into the moun-
tain, using alternately his pick-axe and flat chisel,
plasterers and painters followed along behind to
begin their work in the front part of the chamber.
This theory is corroborated by a rock-cut monastery
at Ajanta which shows all three stages in the process.

Besides this methad of enlarging an initial working
platform, a second method was oceasionally em-
ploved. The stone-masons dug trenches some 1ta 1.5
metres wide into the ground on the levels where they
were working, leaving ribs of rock standing between
the trenches, which were roughly the same width. It
was then a relatively easy matter to break through
these ribs of rock from both sides simultaneously,
using several chisels as wedges,

The advantage of the stepped method, by compari-
son with that of digging shafts, was that the wedges
could be driven in vertically, so that the rock which
was broken away fell down on to the step immediately



Above: incomplete Hindu rock-cut temple ar Mahahalli-
puram §!
Below : after completion {reconstruction)

below, and could then easily be carried over the lower
ateps to the exit. Chaitya-halls were apparently al-
ways hewn out in this way. In the first stage of the
work the stone-masons penetrated from a tunnel in
the crown of the vault downwards to the top of what
was to be the colonnade. The rubble could be removed
through the horseshoe-ghaped sun window. Since the
builders were evidently always at pains to avoid
introducing wooden scaffolding into the interior, and
to execute all the details from a natural rock platform,
we may assume that at Karli, for example, the wooden
ribs were inserted after the first stage of building was
over. Not until the barrel roof had obtained its final
appearance did work begin on hewing out the lower
#one, in the second stage of the operation. Each of the
heavy teak ribs measured in cross-section approxi-

mately 80 = 25 em. They had to be made of several
planks and were secured by strong dowels to the
polished rock surface of the vault. The weight of each
rib was about 31/, tons, and many props were required
to insert them after the chamber had been carved to
itz full height.

When the vaulting had been completed, the nave
was hewn out of the rock by making steps. The loose
rubble from this operation was no longer taken out
through the sun window but down the steps and
through the door of the nave, which had already been
cut through. Finally deep niches were carved in the
walls of the nave, and these were joined together to
form aisles. The last stage was the working of the
columns, which were initially still in a rough state.

Some early Pallava caves at Mahaballipuram pro-
vide information about the technigue used to hollow
out low chambers. The artisans incised the colonnade
on the polished rock of the fagade and divided up the
remaining areas which had to be worked into square
panels. Deep grooves were then cut along the incised
lines with a pointed chisel, so that regular bosses
were left, These protuberances could then easily be
hewn off by striking them from the side. When the
first layer had been removed, another network of
squaring lines was drawn and another ten centi-
metrea of hand granite chiselled away. This process
was repeated in the interior of the cave until the
chamber reached the desired size. In this case, unlike
the Buddhist caves which had been carved earlier, the
rough work was done separately from the sculpturing
of the detail. Only when the entire rock-cut temple
had been given a roughly-hewn surface did the arti-
sans set to work to cut away the final layer of the
protuberances, to polizh the walls and to finish the
columns.

One of the two identical caves in the Bardbar Hills,
Lomas Rishi, also contains evidence that it was
worked in two different siages. One part of the inte-
rior was already polished in the way typical of the
Mauryan dynasty while other parts of the ceiling and
the circular ancillary chamber had not yet been chis-
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Transport of an 80-ton cap-stone to the top of the temple
tower at Tanjore:

4) by a spiral earthen ramp (sccording to K. Fischer)

b) by it wooden ramp (according to local legend)

elled out even in their rough state, Since the chamber
was not excavated from the top downwards but in the
reverse direction, when the ceiling was a= tall as a
man the artisans were faced with the difficult task of
chiselling it away from below-out of hard granite.
Under these unfavourable conditions the Sudama
cave was the only one of the two which was completed.
In this context it is astonishing that, some dozens of
years later, it was the incomplete cave, not the glit-
tering Sudama cave, which was given a magnificent
entrance.
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Methods of transporting stone

Each of Ashoka's columns, of which about 30 are
known to exist, measured some 15 metres in length
and weighed 50 tons. Several of these monoliths,
erected hundreds of miles apart, originate from the
quarry at Chiinar which supplied the matevial for the
honorary umbrella of the stiipa at Safichi. At Sanchi,
too, about 500 miles from the quarry, one of these
sandstone columns was put up. Transportation by
land was certainly out of the question, since thiswould
have meant traversing ravines and impassable jungle.
Only one method was left: to build a gigantic raft and
to float the stone up the Ganges, the Jumni and
finally the Betwa river, which fows within 2 kilo-
metres of Safchi. Since the Betwa hardly carries any
water in summer, the column had to be transported
during the rainy seasan. But this was far from an easy



matter, since at this time of the vear the rivers tend to
rise suddenly without warning, and the speed of the
current scarcely allows one to drag a big mft up-
stream, We cannot explain how the column was
transported over the remaining 2 kilometres, partic-
ularly ag a difference of height of 80 metres had to be
overcome in the last 200 metres. Nor do we know with
what kind of devices the column was evected.

The architects of the Brihadeshvara temple st
Tanjore in the eleventh century faced similar prob-
lems of transportation. The stout circuit walls of the
temple, like the vimana itself, consist of granite
blocks. But there is no granite quarry in close proxim-
ity to Tanjore. It 1s particularly puzzling how the
builders managed to place a monolith weighing 80
tons, the main slab covering the crown of the vimana,
in its position T0 metres above ground. There is a
small village some 6 kilometres north-west of Tanjore
bearing the name Sarapaliam ("dell of the seaffold”).
Agcording to local legend the stone was taken from
this place to its destination at Tanjore up a wooden
inelined ramp. But there are a lot of legends about
this temple: for example, that the tower does not cast
any shadow. And neither of these two stories can be
credited.

More realistic than this tale of the wooden ramp is
the attempted recanstruction by K. Fischer. He thinks
that the temple was surrounded by an earthen ram-
part and that the top was reached by a spiral road. By
this means, with the aid of several elephants, it could
have been possible to drag the monolith up the incline
on wooden frames.

Transport of a stone pillar by ox-cart. After a relief from the
citadel of Raichur

During the Middle Ages ox-drawn carts were used
to transport heavy columns, as may be seen from a
drawing on the citade] of Raichur, It is surprising
that at this time carts could be made which did not
collapse unider the weight of such columns (the one
depicted weighs some 45 tons),

A passage in the Jain chronicles also contains a
reference to the transportation of stones in an ox
drawn cart, The minister Vastupala told his brother
Tejapila about his plan to dedicate a temple at Abi,
similar to the Vimala temple. Tejapila was enthusi-
astic about this idea and at ance started out for Ara-
sana in order to supervise the quarrying of white
marhle - twice as much as would probably be needed
for the new sanctuary. Like many sacred places in
India, AbG 1= situated m a high-lying inaccessgible
valley. lts pleasing landscape of palm-trees is hemmed
in by mountains with sheer cliffs dropping to the
valley floor. To transport the blocks of marble Teja-
pila had a road with a low gradient specially built,
which extended from the plain to the highest point in
the Abt valley. Only slowly and in stages were the
vehicles able to make their way uphill. Tejapila’s
brother-in-law, Udala, was put in charge of the build-
ing operations. Along the road he had resting places
built where men and animals were taken care of.
After all the marble had boen transported to the build-
ing site, the road was destroved to prevent the Muslim
raiders who roamed the country from penetrating
into this secluded and sacred high-lying valley.

In reconstructing ancient Indian methods of trans-
portation we must take into account the fact that
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a)

Methods of joining stone slabe in medieval south Indian
temples;

a) with & moulded stone

b} with an iron cramp

elephants were available to help move heavy loads. [t
18 true that elephants are unsuitable as draught ani-
mals, but they can push heavy loads along with their
trunks, Local people say that particularly large slabs
were occasionally placed in position on the building
site iteelf with the aid of wedges and levers. By putting
several elephants on the longer arm of the lever, even
the heaviest loads could be raised, The movement of
building materials, especially of slabs, up to the top
courses of a north Indian shikhars was effected with
the aid of wooden scaffolding if the height involved
was not too great. In the legends spun about every
large sanctuary we are often told that high towers
were surrounded by a mound of earth. It is tempting
to conclude from this that in all parts of India. and
not only at Tanjore, it was common practice to trans-
port stone slabs by means of earth ramps. either
spiral or straight, such as are known from ancient
Egypt. From Konarak we are told that the interior of
the mukhashala was filled with dry sand from the
surrounding dunes up to the level where work was in
progress, in order to prevent the corbelled ceiling
from collapsing during the operation. After the roof
was completed, the sand was removed through the
three outer doors of the building.
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South Indian gopuras have stone only in the lower
storey; all the upper storeys are of brick. In the inte-
rior of the tower the storage rooms become progres-
sively narrower towards the top, corresponding to the
tiered division of the fagade. All the bricks, wooden
beams, supports and the plaster ete. used for stucco
work had to be transported up to a considerable
height. The light bamboo scaffolding which was put
up around the tower while the exterior was being
plastered and painted was not suited for the hoisting
of such loads, The architects therefore devised a
means of raising them which could be used not only
during the progress of the building work but after-
wards as well. They left square holes free in the centre
of each storey in the tower, one over the other, and
through them building materials could easily be
hoisted up to any height.

Stone working

The earliest monumental structures in India were
rock-cut caves, The chief reason why ‘structive’
temples in quarried stone were built, from the seventh
century onward, was probably that there was no
monolith of adequate size available at some site



which, according to the astrologers, was suited for
the manifestation of one of the deities.

The temple was regarded by the Indian sthapati not
as a monument but as a plastic material dimension of
the god. It was hardly of any interest to him, so far as
we can tell from the ancient manuseripts, that the
temple was of necessity composed of walls, ceilings
and supports. The favoured monolithic way of build-
ing was kept to even after temples had already been
built in ashlar masonry for several centuries. The
walls of the temple and the sanctuary were usually
built up of rectangular, pointed, scarified and pol-
ished squared ashlar. From thisrough form, asthough
from a monolith, the stone-masons chiselled the
curved outline of a north Indian shikhara or south
Indian pilastered structures such as that at Tanjore.
This method can be studied particularly well at
Tanjore, where the joints between the stone slabs are
only occasionally and haphazardly in harmony with
the architectonic form: they run slantwise across
overhanging cornices or cut through a row of pila-
sters in an arbitrary way, The advantage of working
stone in its final position was that one did not have to
be too accurate in setting the blocks, which were often
very large, since they were not vet in their final form.
Designing was also simplified, since the size and
shape of each slab did not have to be determined in
advance. The disadvantage was that one had to trans-
port far larger quantities of stone than if each slab
were worked first and then set.

We note with surprise that also in the corbel vaults
of north Indian mukhashalas the formally accentu-
ated corbelling occasionally does not tally with the
actual stratification of the stone. At Bhuvaneshvar
we find several examples of corbel vaults where the
stones are not even set in courses at all. Squared
ashlar blocks of varving size were assembled to prod-
uce the rough form of a corbel vault and then the
geometric form of a vault was elaborated from this
‘constructed monolith’. This method, too, naturally
had its disadvantages, For example, it could happen
that a small stone was worked on to such an extent
that it dropped out of the ceiling or wall. For this

reason as time went on the crude form was increas.
ingly approximated to the final one. In the Rajarani
temple at Bhuvaneshvar or the Strva temple at
Konirak -in both cases crude unworked parts have
survived —the difference was reduced to n minimum;
only the profiles and the figured decoration still had
to be hewn out onee the stones were in place.

The same monolithic method of working was ap-
plied to roughly-hewn blocks of marble by the Jain
builders at Mount Abii. The fine filigree work on the
columns and mouldings, fabulous tracery in marhle,
could be produced only with a file instead of a chisel.
The temple chronicles relate that the artisans, most
of whom were 1vory-carvers, were paid according to
the weight of powdered stone which they filed off each
day.

Vimala Sah iz said to have paid 185.3 million rupees
for the construetion of the Vimala temple. The build-
ing site which he had to purchase from the Brahmins
measures some 43 x 28 metres. He covered this area
with the gold coins then in currency, each of which
covired approximately 6.5 square centimetres and
cost about 25 rupees, The price came to about 38 450
rupees per square metre. Thus for a total area of 1204
square metres Vimala Sah must have paid 48 million
rupees, leaving a sum of 139 million rupees for the
actual building —which seems eredible.

The Pallavas endeavourad to give additional sta-
bility to the earefully worked joins between the
stones, which were set without mortar, by inserting
into the masonry at regulay intervals thin lavers of
large granite panels. Such "hinders’ were of partic-
ular importance wlien a wall or ceiling was construc-
ted in two shells and the intervening space was filled
in with rubble. At Orissd, at the beginning of the
second millennium, artisans began joining the stones
of each course directly to one another. On both sides
of the join dovetailed depressions were chiselled out
and a moulded stone fitted in. This involved a partie-
ularly great expenditure of effort. After a course of
rough stones had been set, several hundred holes had
to be hollowed out accurately to receive the corre-
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sponding cramps used to hold the masonry together.
These cramps were only laid horizontally; vertical
joins were unusual.

At Konarak we can see joins like those familiar
from Greek temples. At a distance of some six centi-
metres from the. joint, holes were drilled into the
stones: @ groove was cut between them and an iron
cramp driven into the depression. At Konirak iron
was used both to hold together different courses of
stone and also to reinforce various stone structures.
The discovery that a corbel vault loses its equilibrium
as soon as ¢ > w led to the device of erecting four mas-
sive pillars in the interior of the mukhashala at
Konarak. These were designed to divert some of the
weight of the roof above the square of architraves.
However, the structure as s whole, with its enormous
dimensions, did not seem sufficiently safe to the
architects, who tried to fortify the masonry of the
pyramid-shaped roof, and all the architraves pro-
vided for in the building, by placing wrought iron
rods into the masonry and also below the architraves.
Most of these iron props are between 10 and 15 centi-

metres in diameter, but at particularly dangerous
points regular iron under-props 25 centimetres high
were used. In view of the otherwise relatively simple
building techniques employed, we note with aston-
ishment that the builders had a clear appreciation of
the advantages of iron and knew how to apply it to
good effect, Stone architraves with iron under-props
play a role, from the point of view of statics, compa-
rable to the steel bars in reinforced concrete. The
compressive stresses which make themselves felt in
the upper part of a support can be carried by the stone
architrave: on the other hand, the tensile stresses
which oceur in the lower zone cannot be carried by
stone, but can easily be carried by iron. In reinforced
concrete work I is a prerequisite, if such a construe-
tion is to be efficient, that the steel and the concrete
should be firmly joined to each other. At Konarak, it
is true, the stone and the iron rods do not form such
an effective unit from the point of view of staties.
Nevertheless the heavy loads upon the supports of the
‘reinforced’ architraves to some extent have the effect
of binding the stone and iron, either by extreme com-
pression or by a high degree of frictional resistance.
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