HISTORICAL NOTES

Science in British India. II. Indian response

R. K. Kochhar

The first part of this article! sets up a
nested three-stage model for the advent
and growth of modern science in India.
We have already discussed the first
stage, the colonial-tool stage, where
science was used by the British to
further their colonial interests. We now
discuss the remaining two stages: the
peripheral-native stage, in which Indians
were trained and hired to provide
assistance to the government science
machinery; and the Indian-response
stage, tn which Indians took to scientific
research on their own initiative. Note
that we use the term native to refer to
Indians in a subservient role. The term
Indian is used only when there is
exercise of free will or desire thereof.

The peripheral native stage

Just as the British in India needed
science, they needed Indians also. The
first task assigned to the natives was to

educate the foreigners about the lay of

the tand, without which knowledge their
mihtary might would be useless. In 1774
‘Golam Mohamad, a Sepoy Officer’ was
sent ‘to explore the roads and countries
of the Deccan’ and ‘to gain intelligence
about the Mahratta powers’ (rel. 2a, p.
30=12a:30). In the 1780s, Thomas Call,
Surveyor-General of Bengal, while
working on his Atlas of India employed
‘Munshys to survey some roads between
places well ascertained in the Map' and
procure ‘some very useful information’.
The Company reimbursed his expenditure
of Rs 12000 [2a:286]. In 1791 the
Bengal surveyor Reuben Burrow while

budgeting for his journey asked for ‘a
Moonshy at Rs 25 a month’ adding

“The last article is more necessary than
at first sight may appear, as it is often

requisite to send a Moonshy to make
enquiries and to take bearings, and to
get copies of routes etc’ [2a:286). ‘A
properly instructed native’ Mirza Mogul

Beg collected data between 1786 and
1796 that weni into ‘A map of the

countries to the West of Delhi, as far as
Cabul and Multan’, prepared by Francs

Wilford in 1804 [24:234].

The most spectacular use of the
native surveyors was by Col. {later Lt-
Gen.) Charles Reynolds, Surveyor Ge-
neral of Bombay, who employed them
for 12 years from 1795 to 1807 to collect
data for a large-scale map of western
India, especially of territones outside
the Company’s control. He even oflered
to pension them off on bhis own. As a
part of this work, Reynolds discovered
that Ghaggar does not cross the desert
to reach the sea as had been supposed
by earlier geographers, but instead loses
its way in the sands near Sirsa. Reynolds
received the princely sum of two lakh
rupees for his valuable map [2a:378].

On the other end were Company
Surveyors who hired ‘Native Assistants’
or ‘harkaras’ (messengers) to do the leg-
work. The Company refused to reim-
burse these expenses. It was one thing
to pay for inside information on the
Mahrattas, but the Company had no
intention of spending its hard earned
money on such useless ptece of informa-

tion as that the rivers Sone and
Narmada do not spring from the same

place as Rennell had supposed but arose
40 miles apart {2b:354]. The Company
not yet sure of itself was never very

comfortable with the use of the Natives,
which though convenient and econo-

mical, was risky. While adding to the
knowledge of the Europeans they might
become knowledgeable themselves, or
worse, sell the information to the
French or Dutch rivals. For the latter
reason, half-castes were not employed.
Madras Presidency solved its problem
of manpower shortage in a far sighted
way. Madras Observatory ran a survey-
ing school from 1794 fo 1810 to train
teenager European orphaned boys as
practical revenue surveyors. Note that
this school was not for Indians. Those
were the days— over by 1830 — when
the word native denoted India-born
irrespective of the ethnicity, Fimnally in
1813, the use of harkaras for survey
work was banned, ‘as Government
were anxious 1o prevent the Nalives
from obtaming, or being taught, any
knowledge of the kind’” [2b:355]). Only
the Company’s own covenanted or
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military officers could carry out survey-
ing and map making. The role of the
Pandits (‘educated Hindus' regardiess
of the caste) and Munshis (‘educated
Muhammadans’) was over for the time
being.

Simultaneously, native help was
commissioned to acquaint the new
rulers with the people, and their customs
and laws. A ‘Muhammadan Madrasa’
was opened at Calcutta in 1781 and a
‘Sanskrit College’ at the Hindu holy city

of Banaras in 1791, so that bands of
young Hindus and Muslims could

separately collect the traditional infor-
mation from their elders and pass it on
to the British. Note that English was
not taught at these institutions. This
phase of native education in which non-
English knowing Indians were pressed
Into service may be called ‘the moon-
shee phase’, advisedly using the ola
spellings to wunderline the intended
meaning.

Once the East India Company became
a ruling power, the questton of English
education for the natives was bound to
arise. In 1792, one of the Company
Directors bluntly expressed the argu-
ment against educating the natives®. ‘we
had just lost America from our folly in
having allowed the establishmeat of
schools and colleges, and that 1t would
not do for us to repeat the same act of
folly in regard to India. --- if the Natives
required any thing tn way of education,
they must come to England for it.” With

the final defeat of the Mahrattas in
1817-18, the British hold on India
became complete and unassailable, and
the British could afford to relax. The
Governor-General, Lord Hastings, could
now loftily announce that the Govern-
ment did not consider it necessary to
heep the Natives 1n a state of ignorance
in order to retain its own power’, As a
matter of fact, services of Indians were
now requued in running the adminstra-
tion, This was the beginning of what we
may call the ‘buboo phase’ of native
education under British auspices. As
befits a cautious and ¢lever ruler the
transitton from the moonshee phise to
the baboo phase was o be tffected 1n an

53



HISTORICAL NOTES

unobtrusive manrer, and with the full
and active support of the native leader-

ship. On 20 January 1817, Hundu
College was opened at Calcutta. Its
pnme mover was Raja Ram Mohun
Roy {1772 74-1833), who however kept
out of the picture for fear of "alarming
the prejudices of his orthodox country-
men.” Earlier the Company had hired
Hindu and Mushm boys to atiend
onental colleges. Now, upper-class
Hindu boys pawd from their own pocket
to receirve Enghish education. The coliege
started receiving Government grant in

1824, and science classes were started.
(Finally in 1%55 Hindu College was

converted into government-owned Pre-
sidency College.}

Once the British supremacy was
established and survey work expanded,
need for involving the Indians them-
selves was increasingly felt. After all,
you cannot entirely dispense with the
natives in their own country. A major
factor in therr favour was the climate:
‘their service will prove of the greatest
use i exploring the wilds .- of Bustar,
etc., whose dreadful climate no European
constitution could possibly sustain for
any length of time’ [2¢:388]). The
Botish surveyors naturally argued for
the use of the natives: “The advantages
derived to Government are --- apparent

- opening a new field for .-- natives,
teaching them a profession hitherto
unknown to them in this Presidency -
and allowing Government to take
advantage of the cheapest agency---
obtaining correct surveys of the land, on
which the principle revenue of the State
depends--- and a propecly authenticated
survey, so necessary to the doue admini-
stration of justice’ [2¢:389].

The policy found support at the
highest level. In 1829, Lord William

Bentinck, Governor-General of India,
wrote in a minute on the orgamzation

of the survey: ‘It is by a more enlarged
employment of native agency that the

bustness of a Government will be at
once more cheaply and efliciently trans-

acted” [2¢:388]. The 1830 reorgantza-
tion of Survey with George Everest at
the helm required immediate use of the
‘native agency’. Although field data were
betng collected by the Bntish surveyors
themselves, they had no tme to sit
down and reduce the data. Arrears had
in fact piled up for the previous eight
years. It was therefore decided to set up
a computing office as distinct from the
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field staff, When the Goverament ex-
pressed the hope that ‘all requisite
computers may be drawn from existing
establishments under this Presidency’,
Hindu College was ready to fulfill 1t.
Offer of employment as Computers
was sent to a number of students; salary
was to be Rs 30 p.m. during a 6-month
probation, then Rs 40 Radhanath
Sickdhar (his spellings) and six other
students of Hindu College joined at the
ehd of 1831. Sickdhar’s case 15 well
known. Exceptionally bnihant, he was
made a Sub-assistant at GTS after his
probation at a salary of Rs 107 p.m. He
was then 19 years old. He rose to
become the Chiel Computer when he
was transferred to Calcutta in 1849 to
hold charge of the Computing Office.

He retired in 1862 and died in 1870, A
bachelor, Sickdhar became thoroughly

European in outlook, and began to take
English food. ‘Col. Everest was at first

dissatisfied but afterwards admitted me
in his own table’ [2d:461]. A legend has

grown that the height of Mount Everest
was computed by Sickdhar. This 1s no
doubt an attempt to push the most
deserving peripheral native into a nuclear
role. Unfortunately, the story is not
true; the height was calculated at Pehra
Dun, after Sickdar had been posted at
Calcutta.

The career-graph of other Computers
is 1nstructive [2d:342]. After seven
years of service, six were still getting
only Rs 40. Five of them quit in 1838 to
accept the newly established post of
Deputy Collector in the revenue depart-
ment. The seventh one, Nil Comul
Ghose, who was getting Rs 100 p.m.,,
also left. The GTS recruited another
Indian, Ram Dayal De as a Sub-
assistant in 1840, but dismissed him in
1344,

The Surveyor-General’s Office natu-
rally took interest in science teaching at
Hindu College. A European Computer
and Sub-assistant, Vincent Louis Rees,
was e€ntrusted with the task of ‘helping
in the training of the Bengali Computers’.
He also taught mathematics at Hindu
College, from where he earned a salary
of Rs 300 in addition to his GTS salary
of Rs 318 p.m. {2d:462). The science
teaching was apparently not substantial.
Twenty years later, in 1855, Mahendralal
Sircar, much interested in science, left
the Presidency College to jomn the
Medical College, saying that ‘the prin-
cipal object of education was to teach

the pupils how to read and write the
English language’ [4: 111

While in general Indians were kept
out of actual field survey work, there
was one type of survey which they alone
could do. And that was the surreptitious
survey of the trans-Himalayan regions,
where Europeans would have been
immedately spotted and killed. This
work was of great strategic importance,
and necessary to fill the gap between the
Indtan and the Russian surveys. With
characteristic British thoroughness and
disdamn these surveyors were only taught
how to take the observations; they were
not taught how to reduce the data lest
they cheated. When exceptionally useful,
they were rewarded with scientific
medals, khitabs, and jagirs., Otherwise,
even their names are not recorded; they
are indicated merely by capital letters,

It will be appropriate here to give
some detatls [5:148; 6]. ‘During the
year 1876 one of the trained native
explorers of the Great Trigonometrical
survey named ‘the Mullah’ ascended
the Indus river from the point where it
enters the plains of the Punjab at
Attock to the point where it is joined by
the Gilgit river.” In 1877 ‘M-S, a native

gentleman of the Muhammadan faith,
and of much repute among his co-

religionists’ explored the areas beyond
Hindu Kush., He was presented with
one of the twp medals which were
placed at the disposal of the Surveyor
General of India by the Venice Inter-
national Geographical Congress for
award to meritorious Native explorers.
We do not know the name of this gold
medalist, but the case of Namn Singh
and Kishan Singh is well known. They
were called Pandit brothers. They are

however neither Pandits (in the sense of
caste appellation) nor brothers (they

were cousins). A native officer of the
Survey, Sub-surveyor Imam Baksh
Bozdar took part in eight diflerent
expeditions during 25 years of his
service. On his retirement in 1884 he was !
given a grant of 250 acres of land in the
Dera Ghazi Khan disteict (now in
Pakistan), and the utle of ‘Khan
Bahadur’.

The establishment of astronomical
observatories at Lucknow (1834), Tri-
vandrum, and Hyderabad (190]1) by
Indian aristocracy also rightly belongs
to the peripheral native stage, because
although the ownership was Indian, the
control was European. There was no
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attempt to introduce the Indians to
modern astronomy. Lucknow Obser-
vatory closed down as soon as the
tnstruments and novelty wore off. Tri-
vandrum met similar fate as far as
astronomy is concerned, but being close
to the magneuc equator, provided
valuable magnetic data. Nizamiah Ob-
servatory at Hyderabad was attached to
the Osmania University and bhad a
rather unspectacular existence. It how-
ever did participate in the international
Carte du Ciel to prepare a photographic
star map of the sky’.

Except for clandestine activities out-
side the boundaries of British India
where ethnicity was a crucial factor, the
role of Indians in the scientific pursuits
remained penpheral. However, as the
needs of the Empire grew so did its
perception of the abilities of the natives.
The scientific content of the British
adminstration in India increased steadily;
and with it increased the role assigned
to the Indians. As a first step, the
natives moved from being coolies to
calculators, In the second, they graduated
to become doctors and engineers to

work on the network of raillways,
telegraph, roads and canals.

It is noteworthy that the first Indian
fellowship of the Royal Society of
London belongs to this stage®. Ardaseer
Cursetjee (1808~77), marine engineer at
Bombay, was elected FRS on 27 May
1841. The present image of the Royal
Society as a club of distinguished
scientists does not go back to the early

half of the 19th century when it was
also a club of gentlemen ‘curious In

natural history’, ‘well acquainted with
mathematics and  engineering’  or
‘conversant i various branches of
experimental philosophy’.

Cursetjee belonged to the famous
Parsi family of Wadia shipbuilders®.
Cursetjee was ‘brought up and educated
in the Hon. Company’s service’. He was
however more interesied in the newly
introduced steam machinery than in
shipbuilding, and fortunately for him his
interest converged with the Company’s
need. Cursetjee was requisitioned by the
newly established Elphinstone Institution
to teach practical soences. The Company
funded his one year visit to Britain from

December 1839 to November 1840
during which he visited various royal

dockyards and private foundaries. While
in England, he was sclected for the post

of 'Chief Ungineer and Inspector of

Machinery in the Company's steam
factory and foundarty at Bombay. His
salary was to be 600 rupees a month,
more than seven times his then salary as
an assistant builder®. Cursetjee took his
appointment on 1 April 1841. He was
the first native to be placed over
Europeans. His staff consisted of ‘one
chief assistant, four European foremen,
one hundred European engineers and
boiler makers, and about two hundred

native artificters’.
He was elected a fellow of the Royal

Society on the recommendation of
James Walker, the President of the
Institution of Civil Engineers. Cursetjee’s
certificate of nomination refers to his
journey to England ‘to acquaint himself

with the arts and manufactures Of
Europe with the view of improving his

own country and his countrymen’, his
being ‘a gentleman well versed in the
theory and practice of Naval Architecture
and devoted to sctentific persuits’;---
‘and having otherwise promoted Science

and the useful arts tn his own country
to whtch he has just returned---". In

terms of the directions issued by the
Royal Society in 1839, Cursetjee would

have been classified as ‘a distinguished
engineer’ and as ‘one who 1s attached to
science and anxious to promote 1ts
orogress. His fellowship however re-
mained a strictly private honour. It did
not advance his professional career (n
any manner, nor did 1t make any impact
on his countrymen®, Cursetjee retired 1o
1857 at a specially sanctioned pension
of two thirds of his salary. He died on
16 November 1877 at Richmond, En-
gland, where he had eventually settied.

The British tmed their operations
well. When upper Ganga canal was
being dug, an engineering college was
set up at Roorkee. When wood was
needed for the railways. a forest school
was opened at Dehra Dun. It 15 no
wonder that the British emphasized
higher education among selected Indians
rather than removal of mass tlliteracy,
which would harm their interests. The
Sahib's faith in the Baboos was fully
justified. During the 1857 uphcaval, 1t
was an [Indian, Scehchunder Nandy
{1824 1903), who hept alive lthe vitdl
telegraph link bewween Caleutta gnd
Bombay!',

Nandy was born in & poor Lunly in
Calcutta. 1n 1846, he joined povermment
service in the refinery department of the
Calcutta Mint undee Pr Willum Brooke
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O’Shaughnessy (1309-89) who was also
the professor of chemistry at the
Medical College. When 1n 1852, the
Company authorized the construction
of the first telegraph line in India under
O’Shaughnessy, he placed Nandy ‘in
charge of the work’. Tt was Nandy who
sent the first signal from the Diamond
Harbour end of the telegraph line. The
message was received at Calcutta in the
presence of the Governer-General Lord
Dalhousie and O’Shaughnessy. Imme-
diately afterwards Nandy was appointed
Inspector 1n charge of the line and
entrusted with the task of training other
signallars. In 1853, (Q’Shaughnessy

became the Director-General of Tele-
graphy. Two Englishmen were appointed

Superintendent and Assistant Super-
intendent, but Nandy continued as

Inspector. Nandy became Assistant
Superintendent in 1866, retired on
special pension in 1884 when he was
made Honorary Mapgistrate. On 28
February 1883, he was made Rai
Bahadur. He died of plague on 6 April
1903 during the Calcutta epidemic.

Note that while the Government kept
him in his place in its hierarchy, he was

given honours which will raise him in
his social hierarchy,

Interestingly, on retirement Nandy
changed the spellings of his name from
the anglicized Seebchunder to the phone-
tically more correct Sib Chandra. When
the Calcutta corporation decided to
name a lane in his honour, 1t bypassed
the problem of the speilings by opting
for the colloquial Stbu Nandy. Even 1n
the post-independence India, the harne-
ssing of the natives by the colenl
Governmen! has not been a topic of
much comment. An offiial history of
Indian telegraph'® wntten by Krishnalal
Shridharm 10 1953 {with a foreword by
Jawaharlal Nehru) gushes about Nandy's
role in the first telegraph line: “History
was made with an Indian at one end of
the line and an Englishman and lash-
man at the other. The mcongrunty of
this can be seen from an tmpenalist
comment on what the Indians prefer w
call the First War of Independence. Sir
John Laird Mair Lawrence (1811-79)
who as Chiel Commsmoner ‘saved
Punjab’® during the muuny and later
((X64-69) served as Viceroy of India
satd “The telegraph saved Todia® {{or the
British, that is]'', If the Muuny had
come 10 years prevwously when the
ratlways and the telegraph had pot yet
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been  mtrodueed 1t mught have
suceeeded

The stmultancous use by the British
of science as woll as the natnves brought
the two nto contact This point s
telhngly brought out by the contrasting
case of two 19th century Indran astro-

nomers . Samanta Chandrasckhar
(1835-1904) was bhorn in the small

village Khandpara, some S0 to 60 miles
west of Cuttack The only astronomy he
could learn was the pre-telescopte one
Followmg in the footsteps of Bhaskara
(b AD 1114} and using prmitive
inatruments be completed at the age of
30 his Siddhanta Darpana, contaming

2500 Sanshrit shlokdas of vanious metres,
mcluding 2284 of his own composition.

He was loocked down upon by s
hshatriya clansmen, including hits nephew,
the King, for taking to a bhrahmanical
professton. The Raja of Puri bestowed
on him the title Hanchandana Maha-
patra. In 1893 the Viceroy issued a
Sananda conferring on him the title of
Mahamahapadhyaya, a title normally
reserved for Brahmins., A year before his
death, he was sanctioned a monthly
pension of Rs 30 ‘in view of the high
social positton of the Mahamahopa-
dhyaya’, with the Viceroy explaining to
the Secretary of States for India.

‘... the case being a curious and

interesting one of devotion to learning
for 1ts own sake, and the Lieutenant-
Governor believes that Government in
honouring such a student will honour
itsell.” -~ “the grant of a pension to such
a student would be entirely 1in ¢consonance
with native feeling’ ... ‘we regard the
Pandit's work as no means devoid of
imnterest, and even value since 1t throws
light upon the beginnung of Astronomy,
by showing what can be done by

primitive mstruments’.
In later years, Samanta Chandrasekhar

did see through a telescope, and bitterly
regretted that he had not had the
advantage of such an instrument in his
younger days.

In sharp contrast stands the case of
Chintamam Ragoonatha Charry (1828-
80), who was the son of an Assistant at
the Madras Observatory, Joming the
Observatory as a daily-wager when
still a teenager, he rose to become the
First Assistant with a monthly salary of
Rs 13). His 1867 discovery of a vartable
star R Reticuli 1s the first recorded
discovery by an Indian; this earned him
the fellowship of the Royal Astrono-
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mual Socicty. He set out to update the
elements of tradironal panchangs. He
compiled a work o Tamil eotiticd
Jyotisha Chintamam (he did not know
Sanshrit) He alvo published an almanac

Drig-yunita Panc hanga with the help of

the Nautical Almanac. Charry gave

public lectures  on  astronomy and

brought out a2 book on the 1874 transit of

Venus. This book explains the pheno-
menon by a dialogue between a Pandit

and a Siddhanti (an astronomer). Origi-
nally written 1n Tamil, 1t was translated
into English and other local languages
including Urdu.

[t was only natural that while serving

the scientilic interests of the British, the
Indians should think of responding to

science on their own. This takes us to
the third stage of growth of science in
India.

The Indian-response stage

Conquests in India made Britain self-
conscious. India had been a fabled
country; 1ts subjugation was seen as a
prool of the superiority of the British
way of hfe, The Brtish, therefore, set
out to impress their values upon the
Indians. There were practical considera-
tions too. India was already a thickly
populated country, where permanent
white settlements were out of question.
And after the disastrous Portuguese
experience, Britain had no intention of
producing a nation of half-castes. [t
was, therefore, essential to involve
Incdhans 1n the task of ruling over India.
Thus inherent in the Bntish rule was the
preparation of Indians to eventually
overthrow that rule. The preparation,
slow as it was, started quite early. In
1774, the Company established a Sup-
reme Court of Justice at Calcutta. It was
a revolutionary concept. For the first
time in the history of India, there was
now a framework of law which did not
depend upon the personality of the
ruler. Indian lawyers would provide
valuable leadership in the years to
come.

The off-shoot of the introduction of
judiciary was even mare momentous. [t
became essential for the Company to
familiarize itself with the Hindu (as well
as Mushmy) law. A digest of Hindu law
was got prepared from the Pandits, but
no one ¢ould be found to translate it
from Sansknit into English. It was,

therefore, first transiated into Persian
and then into Enghsh. It was thus clear
that Sanskrit was not an entirely dead
language; it had a utility value also!Z.
This convergence of the practical need
of the Company and the scholarship of
Sir William Jones brought about the
all-European Asiatic Society in 1784,

which mmutiated researches into Indology
(Indians were not admurtted till 1829).

Moreover, European men of science
were fascinated by the mastery of the
Pandits in preparing astronomical
almanacs even without knowing the
why of it. As early as 1687, a Frenchman
Stmon de La Loubere (1642-1729) who
had gone!? to Siam (Thailand) as an
envoy of the King of France brought

back a set of ‘Hindu Mathematical
Tables’ which ‘passed from hand to

hand as a sort of historic curiosity unti
they were explained by Cassini, one of

the most eminent astronomers of his
age’'*, John Warren (1769-1830), a
former Madras Astronomer and a blue

blooded French nobleman, descended
from Norman the Conqueror, took up
in 1811 a monumental project on south
Indian systems of time-keeping. The
work won approval from the Pandits
who named 1t Kaala Sankalita, and
showed their appreciation by offering to
pay the expenses of the wedding of
Warren's daughter. Though Warren had
started the work ‘on a call of personal
friendship’, Madras Government decided
to fund it for its practical value. It was
felt that the work will make Indian
calendars intelligible to the Europeans,
facilitate a comparison of the European
and Indian chronologies and thus be “of
service to gentlemen emploved 1w the
Revenue and Judicial departments’!®,

European mterest in India’s antiquity
had far-reaching influence on the Hindus.
The discovery of thewr past glory, as
certified by the Europeans themseives,
restored the sense of self-esteem of the
Hindus and gave them the courage to
look the Empire night tnto the eye. (It

also made Hindus revivalist and increased
their distance from the Muslims)'®.

During the first 100 years of their
lordship over India, the Bntish intro-
duced the Indians to the Enghsh
language and literature, to western
thought; to India’s glorious past; and to
modern science and education. It was
now for the Indians to prove, to
themselves more than to anybody else,
that they as the inheritors of a great
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civilization were capable of becoming

full-fledged members of the world's
sctence club.

The very first case of Indian response

to modern science came not from
intellectually active Calcutta but from

still-Mugha! Dethi. Unlike Calcutta,
Delhit had shown no interest in English
education. The government therefore
decided!’ in 1843 to introduce education
‘through the medium of the vernacular
language’. Ramchandra {1821~80) born
in a respectable but impovenshed ‘Hindu
Kaeth [Kayasth] family ‘maintained
himself by winning scholarships and
prizes™ 3 In 1844 *he was appointed a
teacher of European Science in the
Oriental Department of [Delhi] College
through the medium of the vernacular’,
In 1830 he published in Calcutta his
mathematical work Problems of Maxima
and Minima, which though criticized in

Calcutta Review, was well received 1n
Europe thanks to the efforts of India-

born famous English mathematician
Augustus de Morgan. Morgan saw in it
‘merit of a pecuhar kind, the encourage-
ment of which was likely to promote
native effort towards the restoration of
the native mind in India’. Accordingly
the Court of the Directors sponsored in
1859 a reprint of this work in England
for circulation in Europe and in India.

‘Also the Honourable Members of the
Court of Directors were pleased to

sanction a khillut (dress of honour) of
five pieces to be presented to him and

also a reward of Rs 2000, Ramchandra’s
response was typical: ‘1 am much

thankful to the English Government
that they are so bent upon encouraging
science and knowledge among the
natives of this country, as to take notice
of a poor native of Delhi like myself’,
Ramachandra’s second book A New
Method of the Differential Calculus
appeared in 1861 [ref. 4]. In 1858 ‘after

the Mutiny had subsided” Ramchandra
was appointed teacher of mathematics

in the Government Engineering College

Roorkee, and about the end of the same
year, headmaster of the newly established

school at Delhi. In 1863 he was appointed
tutor to the Maharaja of Patiala, where

he also served as the Director of the
newly established Department of Public

Instruction. He died on 11 August 1880,

In spite of his own achievements, he
can hardly have been a role model for
his country-men. The contemporancous
mpact of Ramchandra, in the pre-
mutiny Deltht came not because of his

o

Urdu writings or mathematics, but
because of his conversion to Christianity,

in March 1852, for which he had to
‘leave his mother, wife, children and

brothers and meet with great opposition

from his castemen, his name was held
up for a warning as to what results

might happen if the English language
were allowed 1o be taught to the young’.
Ramchandra barely escaped the wrath
of the ‘mutineers’ thanks to the timely
help given by his pupils. Dr Chaman

Lal, a fellow Christian, was however not
so lucky. He lost his life {(4:251-4).

It became clear to the Indian opinion
makers quite early in the game that the
English education being imparted to
them was inadequate. Thus The Hindu
Patriot wrote on 6 April 1854 ... The
end aim of their [native’s] education is
to make them either accountants or

letter writers ---. The resources of the
country will never be developed unless

the children of the soil learn to develop
them’. The role of science as a soctal
reformer was also noted. Rajendralal
Mitra (1829-91), who later became the
first Indian President of the Asiatic
Society, worte!® in 1854 that ‘practical
training will be an effectual means for the
removal of those barriers to progress
which have been created by the ancient
system of confining the cultivation of
industrial art to particular classes, and
those the least educated in the commu-
nity’. Mitra had just established an
Industrial Art Society where the Indians
could learn practical skills?®. Here was
thus an attempt to create an Indian
infrastructure of science parallel to that
of British India. Such attempts were
few, half-hearted, and ineffectual.

The Bengalis believed that since they
knew Shakespeare as well as, if not
better than, the British themselves, their
edifice of science should be an extension
of, and supported by, the British eflort,
‘Science application’ was to be left to
the Government; it was ‘science spectla-
tion" that needed cultivation, The leader-
ship came from Dr Mahendralal Sircar
(1833-1904), a poor orphan, who owed
his station in life to western education.
As a 1929 biographical sketch of his
puts it (4:41) “The object of Dr Strcar
was not to establish a technical seminary
and thus make his countrymen a nation
of artisans and mechanics, but to diffuse
among them the ascertained principles
of Western Science in the hope that
after mastering what had already been
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discovered by the Europeans, the Hindus
might, 1 course of time, add their own

discoveries to those of their fellow
brethren of the West’,

Sircar was a man of strong convictions
and tenacity. An M D from Calcutta
Medical College, he had the courage to
face professional ostracism for his advo-
cacy and practice of homeopathy. (He
charged Rs 100 a day for out station
visits.) In 1869 Strcar came up with the

ideq ‘of a national institution for the
cultivation of science by the natives of

India’, and enlisted the support of Sir
Richard Temple, the lieutenant-governor
of Bengal during 1874-77 and a ‘man of
wide sympathies, deep culture and high

education’, Sircar ‘was well aware that
official support was the only key to

unloose the purse-strings of his wealthy
countrymen’, The enlightened middle
class will support the project on merit.
‘But the merchant princes and landed
aristocrats, hungry for title and fame,
would slavishly follow the foot-prints of
the official head of the province” (4:32).
Finally, ‘after six years of restless
propaganda’, Indian Assoclation for the
Cultivation of Science (IACS) was
inaugurated in January 1876. The rather
peculiar name for a research laboratory
needs comment. In 1876 1tself a pelitical
organization of the educated middle

class named ‘Indian Association’ was set
up by Surendranath Banerjee. The

TACS was the scientific extension of the
political movement. Members of the
nval Indian League unsuccessfully sought
the establishment of a polytechnic
instead (4:49).

To Sircar’s great disappointment,
TACS failed to materialize as a research
laboratory; it remained a forum for
popular and college-level lectures. In
[893 TACS was recognized by Culcutta
University as a teaching centre. Two
cminent scientists of the day Sir Jagdish
Chandra Bose (1858-1937) and Sur
Prafulla Chandra Ray (1861-1944) lec-
tured at FACS though they carried out
their rescarch work at thair own college,
the Presidency College. (On retirement
Bose set up his own rescarch institute.)
Another visittng {ccturer was Pramatha
Nath Bose, a semior government geolo-
gist. P.N. Bose s a good example of the
transition from the peripheral stage to
the response stage. On his retirement
from the Geolopical Survey of Inda
P.N. Bose wus offered appointment by
the Maharaja of the mineral-nich state
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of Mayurbhanj. It is said that Bose
educated Jamsctji Nusserwanjt Tata on
the iron dcposits of the area®’. This

resulted in the establishment of the Tata
steel mull at Jamshedpur, in 1911,

Another stnking example of mcreasing
Indian acquaintance with science is
provided by Kavasji Dadabhai Naega-
mvala (1857-1938). a physics teacher at
Government College of Science (now
Engineenng College) Poona. A protege
of the influential British solar physicist,
Sir Joseph Norman Lockyer, he was in
1888 provided with an astrophysical
observatory by the Bombay government.
Significantly, half of the money for the
observatory came from Indian donations.
Naegamvala regularly sent data to
Lockyer, and records show that in 1899
Lockyer even complained to the Drirector
of Public Instructions {E. Giles) against
unsatisfactory work at Poona. Naega-

mvala however did make his own
observations and in fact showed that

Lockyer was wrong regarding his hypo-

thesis about nebular lines in Orion. The
observatory was c¢losed down in 1912

on Naegamvala's retirement and instru-

ments sent to Kodaikanal’.
Indian inittative for technical education
came from Jamseyi Nusserwanjt Tata

(1839-1904) who himself was a product
of English education and made a
successful tramsition from trading to
manufacture, becoming in 1911 the first
Indian owner of a car. The Tatas set up
a technical university at Bangalore,
calling it Indian Institute of Science?!,
because the word university at that time
had the connotation of being no more
than an examining body. The Bangalore

Institute. which admitted its first students
n 19i1, represented the investment

of ‘Pars1 money’ for a general cause, and
that too outside the Parsi mass-base of
Bombay. The choice of Bangalore was
made possible by the munificence of the
Maharaja of Mysore whose Inspector-
General of Education, Dr Hormusii
Bhabha (Dr Homi Bhabha's grandfather)
was related to the Tatas by marriage.
(Bhabha’s daugbter Meherbai married
Jamseyi's eldest son Dorab Tata, in
1898) Here, the control was Bntish,
though the students were Indian. (Inte-
restingly, this technical university estab-
lished by the Tatas in the heyday of the
British impenalism was named Indian,
whereas the research institute set up on
the verge of India’s tndependence, on
the suggestion of their nephew by
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marrtage, was named after themselves.)

While the 19th century TACS had
failed to take off as a research laboratory,
it came in handy for Chandrasckhara
Venkata Raman (1888-1970), a tecnager
Indian government official, to do part-
time research in physics that led to a
Nobel prize. At about the same time
Calcutta Umversity was transformed
into a postgraduate studies and research
centre by Sir Asutosh Mookerjee??
(1864-1924) who was the University’s
honorary Vice-Chancellor during 1906-
14 and 1921-23. Mookerjee was ap-
pointed a High Court Judge in 1904. He
had earlier written research papers in
mathematics under his pre-anglicized
name, and given lectures at JACS. He
turned to law only when he failed to get
an appotntment at IACS (which had no
mone¢y) or at the Presidency College

(which would not offer him the same
status and pay as to the Europeans). As

Vice-Chancellor, Justice Mookerjee per-
suaded, not surprisingly, wealthy lawyers
to make endowments to the University
for setting up (1914} University College
of Science and Technology where the
professorships will be held by Indians
themselves. Raman resigned his govern-
ment Job to become a professor at the
University; m the process his salary

went down from Rs 1100 to Rs 600 per
month.

The pinnacle of Indian response to
modern science was the path-breaking
work of Raman, Megh Nad Saha
(1893-1956), and Satyendra Nath Bose
(1894-1974). It is noteworthy that none
of the European professors stationed in
India made any significant contribution
to scientific research. Available statistics
provides insight?® into the crucial decade
of the 1920s. In the period 1920-29, a
total of 19 Indians obtained doctorate
in physics. (The way physics is defined
in the original database, it includes
astronomy and even chemistry) Of
these 19, 10 obtained their degree from
Indian Universities, seven from UK,
and two from Germany. (In Japan, 22

obtained their doctorate within the
country, three abroad.) In the twenties a

total of 6359 research papers were
published, out of which only 26% were
published 1in Indian journals, (In contrast,
out of 519 Japanese papers, 77% were
published within the country} Indian
scientists collected a total of 308
citations. Most came from US, followed
by Germany and UK. Interestingly in

the pre-Nobel prize decade, Raman's
citations (53) are slightly less than
Saha’s (56). Within the country, Raman

got more citations,25 as against Saha’s
S1X.

Although Indians have kept hoping
for an encore, it 1s important to keep in
mind that these spectacular achievements
were made possible by a fortuitous

combination of factors. Those were the
days when frontline research was just a

short step ahead of M Sc level studies.
Raman published his first research
papers when still a student. Saha and

Bose translated Einstein's German
research papers on relativity for use as

course matenal. (This was the first
translation of Einstein into English)
Experimental sciences were at a stage
where they required elementary infra-
structural support. Industrial back up
needed for researches of J.C. Bose, P.C.
Ray and C.V. Raman was easily available
in the country at the level of government
science or college laboratories. It was
science application under the aegis of
the Bntish Indian government that
made science speculation by Indians
possible. Finally, the take-off stage of
modern physics coincided with the
peaking of Indian nationalism. Science
was seen by Indians as an extension of
their freedom struggle. Making scientific
discoveries requires a certain amount of
deftance, The suppressed anger against
the colonial rulers provided that defiance.
Paradoxically, while Indian achievements
in sctence were percetved as a symbol of

nattonabsm, at the same time the
honours bestowed by the colonial rulers

were coveted and even flaunted. (P.C.
Ray is probably the only exception.)
The most extraordinary example of
Indian response to modern science 1S
the college-dropout, creative
mathematical genius Srinivasa Rama-
nujan {1887- 1920) whose introduction
to modern mathematics at the age of 15
began and ended with Carr’s ‘Synopsis
of Pure Mathematics’ which a friend
borrowed for him from the library of
the Government College at Kum-
bhakonam®. Fortunately, there were
around men of science who had the
sense to put him in touch with the
mathematicians at Cambridge. One
wonders as to what a Ramanujan will
have done if he had been born a 100
years earlier. The fact remains that
Ramanujan became a source of mnspir-
ation for all aspiring Indian scientists.
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A corollary of the science’s being
treated as an extension of the nationalist
movement was that it was seen as a
pure intellectual exercise, rather than as
a means towards production of wealth.
Thus J.C. Bose refused to patent his
discoveries, and when patents were
obtained in his name refused to
encash them [4:91). Later when Sir
Shanti Swarup Bhatnagar {1894-1955)
received a large sum of money for
iIndustrial consultancy, he gave it away
to his University, maintaining, in the
words of his son, that ‘scientific work
foses its altruistic and truly cultural
character if the worker becomes money-
minded and begins to get financial
benefits for himself**, (Bhatnagar was

later asked to head India’s efforts at
industrial research, which, not surpri-
singly, did not become money-minded.)
An exception to science-as-a-cultural-
activity syndrome was P.C. Ray who
advocated coupling of scientific research
and industrial production, and himself
set up a number of production units.
(Sir M. Visvesvaraya is another example))

It is interesting to note that science
meant different things to different people,
depending upon their social and cultural
background. To Raman, born in a caste
associated with learning science was a
means of establishing a gurukul on his
own terms. To Saha, born in a caste
considered socially backward, science
was an mstrument of soctal change. To
Homi Jahangir Bhabha (1909-66), like
Nehru an aristocrat by upbringing,
science meant building national institu-
tions under the auspices of independent
India’s government.

since the main purpose of history Is
to nfluence contemporary events, it
may hot be out of place to make some
comments on the post-independence
Indian response to science. One may
rnght away enunciate a principle: The
purpose of science Is to produce wealth,
Purpose of this wealth 1s to support
science. A society whose economy does
not depend on science cannot make a
sustained contnibution to science, Qver
the years the infrastructure required by
science has moved from the level of
college laboratory to sophisticated indu-
stry. A certain level of industrialization
is therefore necessary to set up science
laboratories, without which scientific
research is not possible.

Then there is also the question of the

ikl—

right frame of mind. A science-dependent
society 1s characterized by boldness,
team spirit, and recognition of and
reward for merit. These qualities are
¢ssential for scientific innovation. In
contrast, a society whose production of
wealth depeuds on natural elements still
thinks in terms of God above and
zamindar on the earth. In such a
society, people are timid, afraid of new
tdeas and new things, obsessed with
rituals rather than results, and most
comfortable in a demerited patron—pro-
tege relationship. In a society that is
materially semi-industrial but intellec.
tuaily pre-industrial, there will not be
very many chances of making scientific
discoveries, Even if a discovery is
staring him in the face, it will be missed
by a scientist, who being a typical
product of the system, is not prepared
for the unprecedented. Once a while an
exceptional scientist may make a major
discovery. The beneficiaries of this
discovery will be the nations who are
already geared for it. By definition, a
major discovery will take the subject
fast forward, making the next break-
through more difficult and less likely to
arise in a semi-industrial society,

Indian perception of science has been
based not on what the British did
Britain but on what the Bntish did to
India. Therefore science was not seen as
a new means of production of wealth
but as an agency that had destroyed
tradittonal Indian manufacture and
annthilated India’s artisan classes. That
s why only the speculation part of
science was appreciated, while the apph-
cation part was ignored. Another reason
for this attitude is the fact that traditional
manufactuning classes were not represen-
ted at all in the English-speaking new
middle class. Winmng freedom through
nonviolent means has certain disadvan-
tages. There is continuity even where
discontinuity 1s neceded. Unfortunately,
even after independence, the role of
science as producer of wealth was not
recognized. Free India has failed to
harness sctence. Accordingly it has
failed 10 enrich science either.

Critique

We have argued that the introduction
and growth of modern science in India
was with a view (o serving the coloniai
interests. Thus the British-sponsored
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science, by the very reason of its
existence, was field science. Grography,
geology and geodesy, botany and zoo-
logy, archaeology, raedicine and even
astronomy-—all these stemmed from
the physical and cultural novelty of

India. This science was colonial in the
sense¢ that its agenda was decided on

grounds of political and commercial
gain. But the studies made in India
could not have been carried out any-
where else. The European scientists at

work m India felt and acted like
pioneers in an exotic land, and were not

always on the best of terms with
their counterparts back home.

The role assigned to the Indians in
this State science was clear cut. They
were to provide cheap labour which
they did most conscientiously, The
Superintendent of the Geological Survey
had a very low opinion of the natives.

He doubted whether the natives could
ever prove competent for independent

field work, which required ‘the very
quality which more than any other
makes the western man differ from the
eastern’*>, However there was a general
encouragement to the natives from the
enlightened British bosses. Lambton,
and then Everest, took good care of
their staff. Everest got a native Syed Mir
Mohsin Hussain {(who did not know
English) appointed as the Head of
Mathematical Instrument Department
and insisted on his being given the same
designation as his British predecessor, if
not the same salary. The Madras
Astronomer continued his chief assistant
Ragoonatha Charry in service (even
after he had become senile) so that he
could get full pension benefits.

The westernization of the Indian
middle class was as much a matter of
satisfaction to the British as was the
physical subjugation of India. It is
expected that an Empire will show some
respect for the Republic of Science.
When the Indians decided to do science
on their own 1mtiative, they received
encouragement, tf not money, from the
British. Thus J.C. Bose was retired on
full salary, and Raman was Knighted
a full year before he got ‘Nobelled'
(Contrast it with the case of noted him-
maker Satyajit Ray (1921-91) who was
awarded Bharat Ratna by the Indian
Government when he was on his death-
bed and after he had received all
concervitble internatonal honours))

We have dintinguinhed here between
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European scientists engaged in Govern-
ment science; their native scientific
assistants; and the Indian scientists who
were full-fledged members of the Club
of Science. Our model diflers from the
one given by Basalla?®, which romanti-
cizes science, trivializes the compulsions
of coloniahsm and ignores the racial
factor?’,
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