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"Full manyy a gem of purestt ray serene,

The dant uriahioondd caves of oceam bear;
Full manyy affloweer is borm to blusth wmnseen,
Al wastle its sweetnesss on the desevt ir.”

— Thomas Gray

Tt likes of Sir C. V. Raman or Sir J. C. Bose have sparkled
in Indian science. But there were also others, gems in their
own right, whose brilliance never caught the public eye.
These men who remained in the shadows worked to spread
the culture of science far and wide in the country. Societal
recognition, they never waited for, and went about zealously
practising and propagating science. But for the dedication of
their i1k, the huge edifice of Indian science would not have
stood up. They were Ingenious inventots, inspiring teachers,
innovative researchers and enterptising engineers who silently
ineuleated scientific temper thereby creating a climate that
allowed modern science to take firm root in India. We feel
privileged to have had this opposituniity of bringftig to light the
lives and contributions of these scientists who for long have
remained in the dark alleys of public memory. Presenting
biegraphiicall sketehes of these unsung scientists to provide
inspiration te the budding Edisons and Einsteins alike would,
we think, be the best way of paying a belated tribute to these
luminaries ef yesteryears. True, this velume does not cover all
these fergetten scientists, but the hepe is that this tome would
eatalyse readers into ferreting eut ether gems that may still be
languishing in the darkness ef the past.

K. S
B. P.
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KOLLEGALA SHARMA

be it the space technology, supercomputers,
superconductors or the genetiicallly engineered
supercrops, Indian scientists have demon-
strated their prowess in handling any imodern
technollogy. It is an amazing advance for a
country which did not have even a dozen
institutions for teaching modefn science at the
turn of the century. Thanks te visionaries like
Shankar Purushottam Agharkar, whe spent
their whole life and even fertunes en promet-
ing Indian scienee, india teday is a front runner
in scienee and technelogy ameng the develep-
ing natiens.

Shankar Purushottam Agharkar was born
on November 18, 1884, in Malvan, a remote
village, in Ratnagiri district of Masharashtra
state. This village boy’s rise to the top of one
of the prestigeous research departments in the
far-off Caleutta is a fascinating stery of his
determined effort to learn secienee and do
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research against all odds. Hurdles were there
even during his school days. He had to have
his schooling in half-a-dozen schools Ibecause
his father who was an overseer in the Public
Works Department was frequently transferred
from place to place. Shankar Agharkar had to
not only learn different languages, but also had
to cope with teacherless schools. At least in
one instance Shankar had to take the onus of
teaching his classmates as the two teachers in
his school were either busy in other activities
or uncaring. Inspite of all these odds, Sivankar
passed his matriculation from the Govennment
High School at Dharwar and joined the Eiphin-
stone College, Bombay for a B.A. degree. He
passed the B.A. degree also in first class with
botany, zoology and geology as optional sub-
jects. It is during this period that Shankar was
attracted to biological sciences. In 1909, he
took his M.A. degree, also from Highimstone
College. Immediately after this he became a
lecturer in the biology department of the
college.

The three years of his lecturership at El-
phinstone College provided enough leisure
time for Shankar to pursue research. There
were long holidays between teaching sessions
and Shankar put these to good use for explor-
ing the nearby Western Ghats for animals and
plants. He was quite adept in such surveys and
his first scientific accomplishment had resulted
from one such excursion into the wild. During
one such foray into the Ghats, Shankar found
a new species of fresh water jelly fish —Liwn-
noenidda inditan Annadale. The jelly fish was
till then known to occur only in African rivers.
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He published his findings in the British sci@nce
journal, Nattxeg, in 1912. From then on he was
hooked onto research. So much so that he
refused, against the wishes of his family, a
government job with a secure salary and pen-
sion benefiits, only because it provided mo
oppantumiities for research!

While at Elphinstone college, Shankar had
sought help from Dr Annadale, Superinten-
dent of the Indian Museum at Calcutta, for
identifying the animals and plants that he
collected from the wild. Annadale’s friendship
proved a boon. Annadale provided Stankar
with oppontuniiiies for visiting Calcutta by ap-
pointing him a honoiary correspondent of the
museurm. He also taught Shankar, duting such
visits, various techniques of collection, preser-
vation and mieroscopic examination of plant
and animal speeimens. in 1913, Shankar was
invited to attend the centenary celebrations of
the tndian Museum, and the oeeasion proved
te be a turning point in his life. He stayed back
at the museum te help Dr Annadale in study-
ing seme net-veined midges eollected from
Kashraiif. {t turned eut that the inseets were of
a new speeies —Philorus bion; Agharkar —
net previeusly reperted from tndia. Though
published se leng age, the wokk remains re-
fatrkable beeause ef the aeeuraey ef the details
reeerded By Agharkar. Agharkar's eollection
of plants ane animals from the Western Ghats
alse esntained a Aumber of URKRBWH species.
The deveut betanist’s Aame remains immortal
iA the names ef these new species of plants
and anifmals — twe flowering plants ( Micraea
agheikeEii and Mus aghieikenii) one fungus

“Agharkar

refused @
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job only
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(Mitrulz aghekeait)i) and one centipede (QOnyp-
toriymopss agherreaitj)) — he discovered.

With such successful accomplishmenits, it
was only natural for Shankar Agharkar to stay
back at the museum. But that was not to be
for long. In 1913, the Selection committee for
the Ghosh professorship of Botany at the Cal-
cutta university was in a fix. There were 1o
suitable candidates in the University. The can-
didate had to be an Indian and distimguisied
in Botany — difficult qualifications to comme by
In those days. Sir C. V. Raman, who was then
the Palit Professor of Physies at the University,
suggested young Agharkar’s name to the Chaif-
man ef the Comnittee, Sir Asutosh Mookerjee.
Shankar was asked to apply for the prefesser-
ship and was teld that he weuld have te ge {8
Gertany fer training in ease he aeeepted the
professership. Shankar's leve for rfeseareh
fRade hif te aeeept the effer instantanesusly,
theugh he knew that he weuld Be &astigiaied
fer ‘eressing the seas’ inspite et Being a HiRGY:
Shankar salled for Germany 8 May 2, 1514,
fer & twe-year iFaining course:

Unfortunately, Shankar’s sojourn abroad
proved to be longer than anticipated because
of the First World War which broke out irfime-
diately after his arrival at Germany. He was
imprisoned for three years and his studies
suffered. Hewever, he suceeeded in getting
his Ph.D. frem the Berlin univeisity in 1919.
His thesis whieh dealt with the means and
feehanisms of dispersal and distribution ef
xerophytes of Nerth-\West india was appreei-
ated very mueh By Ris examiners. Shankar
spent the next year teuring E4rgpe 3Ad ERg-




DEVOUT BOTANIST

land, visiting the various Botanical gardens
including the famous Royal Botanical Gardens
at Kew, Landon. He also went on exploration
in the European mounmtains collecting rare and
valuable plant materials. His rich collection of
plant materials which he gifted to the Calcutta
University is considered as one of the finest
made by any single imdividual.

After his return from abroad in 1920, Pro-
fessor Agharkar, as Shankar came to be known
among his students and colleagues, became an
inseparable patt of the Botany depaitment for
the next quaiter centuty. The depaitment lit-
erally bloomed under his stewardship irnto
becoming one of the finest plant sciences
research institutions. “He was”, says D. Chat-
terjee, an erstwhile student, “a mine of betani-
eal infoermation and a petsen whe ecsuld
stimulate and infuse the preper seientifie and
eritieal attitude ameng his studemis”. A leker
that Prefesser Agharkar wiote te Seierer A
Cullire in 1955, at the ripe age of 71, stands"
testimeny e that statement. [A that letter he
eorrested the wieng esnelusion 8 whieh the
ayther ef a nete published earlier had &ome
By studying inadequate Aumber of Tamaring
flewers:.

More than his scientific prowess, Professor
Agharkar’s contribution to Indian scienee lies
in the great admiinistrative and ofganizational
skills he displayed in running varieus seientifie
organizations in the esuniry. Besides being
the Ghesh professer ef Betany at the Caleutia
university fef 26 leng years, he alse served a5
the Seeretary er President ef many pretessienal
seientifie bediies. 1t is 1argely due te Prefessor

“His callection
of plant
nrcterials is
comsidered
one off the
finest™
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Agharkar's efforts as the Secretary of Imdian
Science Congress Association that today the
London Overseas scholarship is available to
Indians. Till 1931, the scholarship was
awarded only to British nationals though the
funds for the same came from contributions by
many Indian princes.

A great nationallist, Agharkar would not let
any harm come to Indian science or scientists.
That is why he took up cudgels against the
British authorities who proposed to shift the
rare type-specimens from the Silbpur Herbar-
fum, Calcutta, to the Royal Botanical Gardens
at Kew, London. He pointed out the damage
it could cause Indian botany and forced the
autheriities to abandon the idea. It was an act
but fer which many of the hetbaria now under
the eharge of Botanieal Survey of India would
have become poorer and the specimens would
have been beyend the reach of 1ndians stilting
the grewth ef betafy i India.

Professor Agharkar retired from Ghosh pro-
fessorship at Calcutta in 1946. But his activities
did not stop. He returned to Bombay and
started teaching Post-graduate students of
Bombay university. Meanwhile, in 1946, some
distinguished membets of the Indian Law So-
clety at Pune decided to start an organization
for the prometion of scientific research in the
City. Their obvious choice to head the institu-
tion was Professor Agharkar. He was ‘unani-
mously elected as the Founder-Directot” of the
proposed Maharashtra Association for the Cul-
tivation of Science (MACS) by the Committee.
Soon the Association flowered into a fine re-
search centre under the leadership of
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Agharkar. “He spent every second of his life
and his last farthing he earned for the cause of
the Institute”, says P. V. Sukhatme, former
President of MACS. His office at the Association
never had a fan, for he considered it a huxury.
Tidy, regular and systematic, he set an example
for others to follow. Even at his ripe old age
he would often join younger colleagues for
botamiical collections in the hills. “It was a
pleasure and also educative to accompany him
In field excuisions”, recollects a student.

Professor Agharkar remained the leader of
the Institute till 1960 when he retired because
of the failing health. In 1956, Professor
Agharkar had to undergo an operation for
cancer. Even when death was knocking at his
doott, he was busy wotking with the Chief
Palynologiist of the Oil and Fuel commission
on the origin of the Bengal flora. When he was
diagnosed as having the disease, Agharkar
quietly prepared his will, donating all but the
bare necessities for his wife te a trust in faveur
of the MACS. He even visited the Association
|aboeratories to enguire abeut the progiess ef
varieus researeh projeets URder way just a few
days before his death. He breathed his 1ast o
2 September 1960. 1t is bBefitting that the
Institute for whieh he had deveted his life ard
fertune sheuld remember Rif for all the time
te eeme. ThHe MACS renamed iis researeh
institute as '‘Agharkar Researeh instiiute’ oA
September 10, 1992 in heneur and memery of
the late seientist whe Rad Aursed it s8 fondly-
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Buriﬂg the British rule India 1agged behind
the Western eeuntries in Many respeets fer
several reasens. Nevertheless, it had its ewn
erep ef eapable seientists. Men like §. €. Bose
and P. €. Ray had achieved unigue distinetion
in the field ef seienee. Te the list of sueh
illystrigus seientists 63n Be added the name of
Shankar Abgji BRise whe Breught glsry te 1rdia
threugh his Inventions & heme aRd abroad.

Bhise had an aptitude for science since his
childhood. At the age of fourteen, he con-
structed a small apparatus which made coal gas
at his home. At sixteen Itself, he had made up
his mind to sail for England or America and
make a name as an imventor.

Bhise did achieve that. Before Bhise
turned his attention to science, he worked for
some time on optical illusions. This was dur-
ing the years 1890-95. He would show the
publlic transformation of one solid object into
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another. In fact, he even arranged such a show
at the Free Trade Hall at Manchester, Emgland.
These demomstrations were considered supe-
rior to those invented by Europeans and were
highly appreciated by Mr Alfred Webb, the
President of the Tenth Indian Congress which
met in Bombay in 1894. For these demonstra-
tions, Bhise was honouted in Bombay with a
gold medal.

While in Bombay, Bhise founded a science
club and started publlishing a science magazine
in Marathi called Vividih Ratk Prallashh tirough
which he conveyed the impottance of science
to the common peoplle. During this petiod, an
oppoituniity to show his talents came his way.
A news of a competiition offering a prize for an
invention of an autormatic machine that could
weigh aned deliver aceurately from bulk such
materials as sugar and flour appeared in /Haven-
1o/s’ Reviea angdi Scienitfic Reeond, Lomden.
Bhise sent iA his design. There were several
ether eempeting entries, but Bhise's was €on-
sidered the best. This alse ereated a sensation
iA the industty, and Bhise beeame a neted
figure, teuted as an iAventive genius. Meore
imperiantly, Ris aehievement was neted iA
Ameriea t88 With the Ameriean seienee jQurAal
Seientiiec Amgsicann Feperting 6A his achisve-
meat.

Bhise's most acclaimed invention is that of
type-casting and compaosing machines. The
type-casting machines of those days were slow.
A type-casting machine of that period could
cast only 150 types per minute. Despite efforts
by many inventots, no improvement could be
made in the machine. Therefore, Bhise took

to making a multiple casting machine — a
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machine that can cast not just a single type at
a time but many types. He invented one such
machine which cast thirty two different types
simultaneouslly. However, people did not be-
lieve his claims and he was challenged by
engineers of the Caston Type Foundty, a lead-
ing type-casting firm in London, UK. Bhise
accepted the challenge, set up his own foun-
dry, the Bhiso-Type Ltd., with financial assis-
tance from London and produced a machine
in 1908. This sllenced his critics as welll as the
English engineers. The machine could auto-
matically cast and assemble 1200 different
types every minute. Caxion, a leading printing
magazine of those times remarked of his
achievemeniis, "that a native of india should
preduce results which the mest able engineers
ef the woild have so far failed to accomplish.”

Bhise neither looked back nor did he stop
in his efforts at inventing a better casting
machine. He went even further and invented
an automatic dwell machine, and obtained a
patent for it. This invention was used on a
wide scale In all the Bannerman tyjpe-casting
machines of Emgland.

These unique achievements led the Indian
National Industrial Congress to invite Bhise as
a guest of honour in itsannual convention held
at Madras, in 1908. It also evoked response
from many other quarters as well. At die
personall request of Shri Gopal Krishna Gok-
hale and Dadabhoy Naoroji, Sir Ratan Tata
agreed to finance Bhise's projects and in 1910,
a Tata-Bhise invention syndicate came imio
being to finance Bhise's imventions.

Bhise's next invention was the rotary mul-
tiple type-caster. It could automatiicallly cast

n
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and assemble over 3000 different types every
minute, which was more than what several
other European machines of similar kind could
do at that time. Unfortunately, this imvention
could not be furthered and it ran into financial
difficulties.

Bhise had his mind elsewhere too. At that
time one of the stumbling blocks in type-cast-
ing was the non-availabiility of a mould which
would suit all sizes of types. Bhise worked on
it and succeeded in making one such mould
in 1914 — an outstanding invention which was
acclaimed in printets’ journals in Britain and
America.

Bhise visited America for a short time dur-
ing the first World War. In America he came
into contact with Lala Lajpat Ral, the Indian
leader who inspired him to make many more
such inventions. 1n America, at the request of
the Universal Type Caster Corporation, Bhise
invented a new maehine in just three days. He
also invented there a maehine for easting leads
and rules. This new type-easter had just 250
parts, mueh less than what British and Ameri-
€an maehines were fmade ef. A guete in
Seiniiiific Amesigann refleets the meed of
Amerieans in respense te Bhise's imventions.
tt weete: ‘Whille tneia has aehieved brilliant
sueeess in seienee, literature and akts, it had
given little te the woild in the way 6F imvention
- Whatever fay have Been the epinien ef the
world, the werk ef Mr Bhise sheuld de mueh
te dispel the illwsion.”

In 1920, Bhise started the Bhise 1deal Type
Casting Corporation in New York to develop

'and market the type-casting and lead mule-
casting machines. He spent over 80,000 dol-
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lars on this venture. His efforts were not in
vain. Mr W. Ackerman of the Limotype Com-
pany of America had this to say about Bhise.
He said, "He (Bhise) has now solved a problem
whieh had been the dream of type-machine
inventers for many years.”

Besides inventing type-caster machines,
Bhise also took interest in chemiistry and elec-
tricity. His first invention in these fields was a
washing compound called ‘Rola’. This was in
1917. He sold all rights of this invention to an
English firm. He also invented an electrical
gadget whiich separated various gases from air.
His other electrical invention was an engine
which derived electrical energy directly from
sunlight. He also invented a single process of
transmiitting photos telegraphiicallly but could
net market it for want of finances.

In addition to these inventions, Bhise also
developed a medicine named “Atmmidine’
which was widely used in the first Woeld War.
His desire to set up a firm and manutacture this
drug In India, however, did not see the light of
the day.

Because of these and other adhievements,
Americans called Bhise the Edison of India. He
believed strongly in the unity of all religions
and hated religious hatred. Bhise had to his
crediit 200 inventions, for about 40 of which he
took patents. He died in New York on 7 April
1935 at the age of 68.

He
betieved in
#l !i

and mtei

religious
hatred”
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HASAN JAWAID KIHAN

A man of few words, unassuming, a silent
worker and a strikingly handsome figure is
how people who knew Debendra Mohan Bose
deseribe him. Yet today very few even know
about, let alone remembet, the man who was
honoured In India and recognised abroad for”
pioneeting researches in the field of cosmic
rays, artificlal radioactiivity and neutron phys-
ies. He built the first indigenous cloud cham-
ber to track ionizing radiations way back in the
1920s. He is also remembered as the scientist
who meore than once came close to making
major breakthroughs which later won the No-
bel Prize.

If one were to talk about formative influ-
ences on young Debendra there would be no
dearth of it. He had illustrious peers all around «
him. Debendira was born in Calcutta on 26
November 1885. His father, Mohini Machan
Bose, who was a practising Homeopatihic phy-
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Sittdh Wes diiong tthe ficst Indlars t© have
¥isited the United Saties of America. Hisuncle,
Ananda Mohan Bose, was the first Imdian
Whangler im Medrematical Tripos fiam Cam-
bridge. Debendra Mohan’s mother was Subar-
naprabha Bose, younger sister of Sir Jlagadis
Chandra Bose, the renowned physicist and
plant physiologiist. J. C. Bose lived in the same
house with Debendra‘s family at 64/1,
Mechuabazar Street. For some time P. C. Ray,
the famous chemist and a close friend of
J. C. Bose too stayed in the same house .

In 1901 the family shifted to 92/3, Upper
Circular Road. P. C. Ray who had by then
shifted to 91, Upper Circular Road founded the
Bengal Chemical and Pharmaceutiicall Works.
Young Debendra had the good fortune of
interacting with people like Nil Ratan Sircar,
Rabindranath Tagore, Loken Palit, Sarala Debi,
Charuchandra Dutta and Sister Nivedita all of
whom were regular visitors to P. C. Ray’s
house. Debendia Mohan was also inspired by
the renowned Swedish scholar M. Hammer-
gren who had come to gather matefial @bout
Raja Rammohun Rey and the Brahmo Semaj.

Serious business apart, young Debendra
was a versatile sportsman too. He was one of
the founders of the Sporting Union Club and
the captain of the club’'s hockey team in
1905-06. While a student of the Presidency
College he excelled in cycling, football and
cricket.

Debendtra Mohan's uncle J. C. Bose had by
far the most formidable influence in shaping
his life and career. It had been tacitly assumed
during his boyhood that Debendra Mohan
would undergo training in science to enable
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him to carry on his uncle’s pioneeting re-
searches. But fate intervened. Debendra’s
father died in 1901. Now it became necessary
for him to take up a profession to support his
family. After he passed his F.A. examination
from Presidency College in 1902 J. C. Bose
suggested that Debendta Mohan join the Ben-
gal Engineering college at Silbpur. But after
one year of study there Debendta went down
with a severe attack of fever and sbandoned
the idea of returning to the malaria-infested
place again.

With the aim of moving on to the engineer-
ing college in Poona, Debendra got himself
admitted to the third year B.Sc. class of Presi-
dency College in 1903 with Physics as the main
and Geology as one of the subsidiary subjects.
He passed the B.Sc. examination with honours
in 1905 and the M.A. examination in Physies in
1906 standing first in Caleutta University. For
a year thereafter he worked as a resesrch
scholar under J. C. Bose and obtained his
initiatien inte his unele’s investigations in plant
physiology-

The very next year, in 1907, Bose got an
oppontumity to go to England whete he was
admitted as an advanced student in Christ’s
College, Cambridge. He worked in the
Cavendish Laboratory for some time under the
guidance of SirJ. J. Thomson. Here he had the
opportumity of obsetving C. T. R. Wilson de-
velop his technique of employing the cloud
chamber for photographing the tracks of ion-
izing particles. In 1910, he joined the Royal
College of Science, London from where he
obtained in 1912 the A.R.C.S. diploma as well
as B.Sc. in physics with a first class.

17
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On his return to Calcutta, in 1913, he joimed
the City College as Professor of Physics. Soon
thereafter, in April 1914, he was appointed
Rash Behari Ghosh Professor of Physics at the
Calcutta University. Sir C. V. Raman was a Palit
Professor in the same department. Besides,
there were a number of brilliant lecturers like
P. N. Ghosh, Satyendranath Bose, Meginad
Szha and S. K. Mitra. Soon after Debendra
Mohan was awarded the Ghosh Travelling
Fellowship for two year's advanced study in
Physics abroad. He worked with Professor
E. Regener at the Berlin University.

Unfortunately, the first World War broke
out and Bose got trapped in Germany for quite
sometime. However, he was allowed to con-
tinue his studies undet Professor Regenetr who
assigned him the task of constructing a mew
cloud chamber. His training under C. T. R,
Wilson proved useful. He managed to design
a modified Wilson-type cloud chamber to pho-
tograph the tracks of recoill protons produced
during the passage of fast alpha particles
threugh a hydrogenrfilled ehamber. However,
he was net perrnitted to present his Ph.D. thesis
until the War ended.

During his stay in Germany Bose had the
rare oppaontuniity of attending the lectures of
Max Planck, Albert Einstein, Rubens, Warburg,
Hertz, Max Born and othets. Bose obtaimed
his Ph.D. (magpec cum laudédy) degree from the
Berlin University in March 1919 and returmed
to Calcutta to resume his Ghosh chair at the
Calcutta University which he held till 1935- In
1935, Sir C. V. Raman left for Bangalore as
Director of the Indian Institute of SdiEnce.
D. M. Bose succeeded him as Palit Professor



SILENT SCIENTIST

of Physics. After the death of Sir ). C. Bose, a
couple of years later he took over the mantle
of Bose Institute as Director in 1938. He served
the Institute with rare distinction for almost
thirty years and retired in 1967 when his health
began to fail.

D. M. Bose's main area of research was the
study of nuclear collisions and disimtegration
by means of Wilson cloud chamber and pho-
tographic emulsions. He had seen C. T. R
Wilson develop his technique of employing the
cloud chamber for photographiing the tracks of
lonizing particles. With the modified cloud
chamberr he developed in Germany Bose was
able to verify Darwin’s formula for collision
between fast meving charged particles and
foleeules. He also made some studies on
gelisy particles.

On his return to Calcutta Bose constructed
an indigenous cloud chambetr. He took pho-
tographs of recail tracks of radioactive nuclei
during the process of aljpita: particle emission,
and of the simultaneous emission of two ion-
izing electron tracks from a helium atom, due
to collision with an alpita: patticle. One pho-
tograph obtained by them was |ater imierpreted
as showing the disintegration of a nitfogen
nueleus. Quite some time later P. M. S. Bleckett,
who went en to win the Nebel Prize, revesled
the way in whieh a stable atemie Aueleus &an
be disintegrated by bombaiding it with ajpha
partieles.

After joining the Bose Institute in 1938 Bose
took up the study of tracks of cosmic ray
ionizing particles using the photogtaphiic emul-
sion technique. He determined the mass of
mu mesons by this method. With the depar-
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ture of his associate Bibha Choudhwi to Emgland
in 1945 this work was discontinued. Later on,
Cecil Frank Powelll, a British physicist was zble
to prepare such improved emulsions. Powell
was awarded the Nobel Prize in Physics in 1950
for his investigations along this line. He actu-
ally acknowledged the priority of Bose and
Choudhwi‘s work about mu mesons during the
course of his lecture at Bose Institute sometime
later.

Professor Bose made a special study of the
plant physiological investigations of Sir J. C.
Bose who had shown that plants respond to
external stimulus. D. M. Bose suggested that
there were certain biochemiical processes that
intervened between stimulation and mechani-
cal response in plants. He initiated the inves-
tigation regarding the source of enetgy of
mechaniicall response In plant organs, imchuding
the spontaneous pulsation of leaflets of Des-
Raism QQyEns.

Both as Professor of Physics in the Univer-
sity College of Science and as Director of the
Bose Institute, D. M. Bose trained and imspired
a generation of sclentists. He initiated several
lines pf investigation duting his tenure. The
time-variation and altitudie-dependence of cos-
mic rays was measured using a Commpton-
Bennet type of lonization Chamber. Several
interesting cases of sudden variations in cosmic
ray intensity associated with solar flares and
magnetic storms were recorded. For work in
neutron physics a 14.5 MeV neutron generator
was fabricated and operated at the Bose Insti-
tute under Professor Bose's guidance. Imcidien-
tally, it was the first instrument of its kind to
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“Bose was a man of few words, and more
or less a silent worker, inspite of his vast
erudition and wide interest,” says S. D. Chat-
terjee, Professor Bose's colleague. “He
avoided both the limelight of public applause
and the patronage of the powers that be. His
nature and his uncompremising principles
were praiseworthy.”

Due to exposure to several cultural figures
during his childhood Bose evinced keen inter-
est in social and cultural matters. He was
closely associated with the managemenit of the
City College and the Sadharan Brahmo Samaj.
He served the Viswabharati University as its
Honorary Treasurer for about 18 years. Pro-
fessor Bose was deeplly interested in the history
of science. He was one of the editors-in-chief
of A Conune Hiswny of Sciengse of Indlty, a
publication of the Indian National Science
Academy (INSA). He was also the editor-in-
ehief of the ndiesan Jouwnah! efftistenyy ofbosiance
published by INSA.

Professor Bose had been in the habit of
taking long walks. But while in Germany he
started suffering from arthritis. This put an end
to his walks. But still he would walk to the
Bose Institute and back home a few times every
day. Eventuallly, failing health forced Professor
Bose to take retirement from the Institute. He
passed away in the moening houts of 2 June
1975.

“Bose qyidist!
cansiruciion
of the

first Indian
nexiron

geweratn’”
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Ardaseer Cursetjee
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memoty can be capticious. One vic-
tim of its indifferance is Ardaseer Cursetjee
(1808-1877), a marine engineer at Bombay,
who became the first Indian Fellow of the
Royal Society on 27 May, 1841, more than
75 years before the fameous mathematician
S Ramanujan had the Renour.

Cursetjee came from a family which had a
long history of service to the British in the field
of shipbuilding. The founder of the dynasty
was Lowjee Nusserwanji (Wadia) who was a
carpenter at the Surat dockyard before he was
brought to Bombay to build a deckyard. With
Malabar teak and native werkmanship greatly
in demand, Bombay emerged as a major ship- -
building centre. Shipbuilding breught great
prestige to the family. The geverament ot
only presented the family with silver rules,
shawls and titles, but also with imam jagirs
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Soon, though, things were going to dhange.
The use of steam engine in navigation virtually
coincided with Cursetjee's birth in the early
19th century. Cursetjee, for his part, was more
interested in steam machinery than in ship-
building. It was thus that he moved from

then in skip superintending “the construction of several

building”

fine vessels™, to mint engineer, so that he could
“devote himsellf to the study of steam machin-
ery and the foundry business.”

He soon showed his wotth by building a
one-HP engine, which he installed on his
premises. It pumped water from a well to feed
a small fountain. This was the first engine built
in India and was still working a decade later.
In 1833, Cursetjee obtained a 10-HP marine
engine from England and installed it in a vessel
named Indiiss, both engine and vessel being
paid for by his father. Indis was the second
steamer built in Bombay, after the Hugh Hiing-
say four years eadier. It was subseguently
purchased by the then Gevernment ef Bom-
bay. Cursetjee’s efforts did net go unrewarded.
th Oeteber 1833, he was made assistant Builder
at Mazagaen, "the effice Being expressly esiab-
lished fer him en the recemmendation of the
superiniendent ef marine.”

Cursetjee maintained a small private foun-
dry at his residence, which was no doubt
profitable. He fabricated many wrought-iron
tanks for different ships, “among which were
several holding upwards of 5,000 gallons”.

His next engineering feat was the installa-
tion of gas lighting. By 1834, he lighted his
bungalow and gardens at Mazagaon, using gas.
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The governor visited Cursetjee's residence and
presented him with a dress of honour. Maore
importantlly, he brought this to the notice of
the court of directors.

Very soon, the newly established Hiphin-
stone Institution requisitioned Cursetjee's part
time services. It had a British professor of
mathemnatiics, astronomy, and all branches of
natural philosophy, but no one who could
teach the practical sclences. Cursetjee was
asked to assist the Institution "in Instrueting the
natives”, especiallly in mechamiical and chemi-
cal sciences. Three years later, he was elected
A nen-resident member of the Royal Asistic
Society of England.

Cursetjee soon decided to spend a year in
England to perfect his working knowledge of
marine steam engines. He had taken permis-
sion from the governmenit, but his departure
from Bombay took longer than planned. He
first asked the governor if he could @ccompany
him to England. Apparenilly, Cutrsetjee’s as-
sessment of the mutual relationship was not
shared by His Excellency, who politely de-
clined. Cursetjee made a trip to China to get
over the snub. Next, he was offered a free
passage on a gevernment ship, but sudden
illness grounded him. Finally, a year later, he
left by the same vessel, paying Rs 1,000 for the
passage.

He took his servants along, because he
ate food coked by Parsis. Indeed, he
never share a table with a non-parsi
Onece In England, Cursetjee appealed to the
liberallity of the coutt of directors for a subsis-

“Cursetjee
was the
first modern
engjneer of
Indiiaf"
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tence dlowance to meet expenses “which ae
indispensable to my respectability”.

Fertunatelly, he was given a daily slowanee
of one pound flor 2 yenr in addition 1o His
Bembay salary of Rs 79 a menth. That he really
needed this special allewanee for his “respeet-
ability” is elear from his insistenee en taking
his ewn servanis aleng when The Times pre-
prieter, Mr. Walter, invited him te stay ever fof
a few days.

In matters of religion, Cursetjee was a se-
vere traditionallist. He did not approve of the
lack of propriety of a young Parsi not donning
the traditional cap in England. For all his
consetvatism though, his stay in England was
hardly monotonous. As is clear from his diary,
his visit encompassed more than the study of
steam engines. He was summoned to atiend
a meeting of 2 House of Commons committee,
to give evidence on the epium question. He
spoke against the company’s opium poliey,
neting with satisfaction that his evidence had
the appreval of "that great friend of india”, Sir
Charles Ferbes.

For all his hyperactiivity though, he was not
too impressed by London. He found the royal
mint considerably inferior to that at Bombay.
He considered the cab drivers to be an “impos-
ing and insolvent set of men”. And he casti-
gated London's "dirty roads”, compating tilem
unfavourably with Bombay's.

Professionally, howewer, Cursetjee's British
sojourn was very successful. He became an
associate of the Institution of Civil Emgimeers,
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a member of the Society of Arts and Sikance,
and of the mechamiical section of the British
Association for the Advancement of Science.
He was appointed chief engineer and imspector
of machinery in the Company’s steam factory
and foundry at Bombay, with the court of
directors approwiingly taking note of his testi-
mouniials. The post carried a salary of Rs 600
per month, more than seven times his then
salary as an assistant builder.

While in England, Cursetjee was nominated
to the fellowship of the prestigious Royal So-
ciety. His name was proposed by influential
persons. They included the then and two
future presidents of the Institution of Civil
Engineers, the future chairman of the East India
Company, and the future president of The
Royal Society. That was in 1841.

When Ramanujan was elected a Fellow in
1918, he fitted in with the Soclety's image as a
body compiiising eminent scientists. But in the
early decades of the previous centuty, The
Royal Society was also a club of gentlemen
“curious in natural histery”, well acquainted
with mathematiics and engineesing, or “conver-
sant in various branehes ef experimeni@ll phi-
lesophy™. 1n terms of the Soeiety's nerms then
in vegue, Cursetjee would have been elassified
as a distinguished engineer, and as ene whe
was attached to scienee and anxieus te pre-
mete it.

Cursetjee’s fellowship of the Royal Society
remained strictly a private honouwr. It did not
advance his professional career in any way, nor

did it impress his countrymen. In the mean-
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time, he returned to Bombay, and took his mew
charge on 1 April 1841, becoming the first
native to be placed over Europeans. His staff
consisted of one chief assistant, four European
foremen, 100 European engineers and Iboiler
makers, and about 200 native artificers. It
burned many a European heatt. The BBevdnay
Times, a newspaper with a bias in favour of
coloniial rulers, did not approve of his @ppoint-
ment. It wrote, "We doubt the competency of
a native, however able or educated, to tdke
charge of such an establishment as the Bombay
Steam Factory with a body of Englishment to
be directed, superintended and controlled”.

Considering the controversy over the ap-
proptiateness of appainting an Indian to direct
Europeans, It was just as well that Cursetjee
made a success of the job. He visited America
and selected woodicuitiing machines to be sent
en to Bombay.

In February 1851, Cursetjee launched a
80-tonne steamer called Lowjee Familjy. Its
spediallity was that every part of this ship was
indigenously fabricated at Ardaseer Cursetjee’s
own foundry at his residence. And he intro-
duced Bombay to the sewing machine, pho-
tography and electropllating. Besides the job,
he was a suceess, as is clear from his being
elected a justice of peace in 1855.

It is surprising that for all his adhievements,
he remains virtually unknown. Even the two-
volume Historny Of The Pansis by D. F. Karaka
(published 1884) does not mention him,
though 17 pages are devoted to his family.
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Perhaps Cursetjee's obscurity is on acoount
of the disinterest relating to coloniial science in
Bombay, at least among those leading the
scientific field in Calcutta. So not only has
India’s first modern engineer not became arole
model for his countrymen, but he is not even
remembeted as a historical curiosity. But, even
new, it may not be too late to do justice to his
memory.
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Itm the history of science, one occasionally
comes across individuals who in their lifetime
never clamoured for the limelight despite hav-
ing made contributions that can be termed as
pathbreaking. Sambhu Nath De was such an
individual whose researches revolutionised
our undeistanding of the killer disease cholera.
Yet he died unsung and unhonoured, even in
his own countity. It is largely because of De's
work that cholera is ne longer the dreaded
killer it was only a few decades ago. His work
set in metion a dynamie new era of cholera
researeh whieh in turn has led to oral vaceines
against the disease.

That cholera is caused by a bacterium
called Vibrio chollera, was discovered imore
than a hundred years ago in 1884 by the British
physiologist Robert Koch who also demon-
strated that the disease was watef-borne. But
Keeh was unable to work eut hew the bacte-
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tlum produced the typical symptoms of the
disease— the unconirolled ‘rice-water' diar-
rhoea. Asaresult, the only measures that could
be contemplated to prevent the spread of the
disease were better sanitation and other public

_ health measures. Then, in 1959, almost three

quarters of a century after Koch's discovery of
the causative agent came the discovery of the
cholera toxin — the substance that actually
produces the symptoms — by SN. De. Using
a novel technique to artificially produce the
symptoms of cholera in rabbit intestine, he
demonstrated that the real causative agent was
an exotoxin, that is, a toxie substanece that is
released by the bacteria, and not the bacteria
itself. This finding opened up an entirely new
area of cholera research and effered new pes-
sibilities for its control.

Sambhu Nath De was born in a small
village, called Garibati, on the west bank of
(river Hooghly about 40 km north of Calcutta.
IAfter finishing his schooling at the local high
school, he joined the Hooghly Mohsin College.
Later, after receiving a scholarship in his inter-
sclence examination he was admitted to the
Caleutta Medical College. 1t was during his stay
here that his talent was spetted by ene of his
teacheis, Prof M.N. De, a pretessor of pathol-
oegy and bacteriology, whe was greatly im-
pressed by this young man’s perfoermance and
nature.

After passing his M.B. examination in 1939,

De took the diploma in tropical medicine in

1942. In the same year he took up the job of a

IddenuonsttaterinnppatidtegyimncabbastiaMid edtadl
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College. Here, while working under Prof B. P.
Trivedi, he published a few papers jointly with
him during the following few years.

Meanwthiile, De had married the elder
daughter of his teacher Prof M. N. De, who had
by then become professor of medicine at Cal-
cutta Medical College. With Prof De's effort
Sambhu Nath went to England and joined the
University College Hospiital Medical School in
London in 1947 to wotk under Prof G. R.
Cameron, FRS (later Sir Roy Cameron) as a
Ph.D. student. He was awarded the Ph.D.
degree of the Lendon University in 1949

De returned to Calcutta soon after, a com-
pletely changed man. Recollects J. K. Sarkar,
one of his close associates “...those of us who
knew him from his student days were struck
by the complete transformation in his outlook
towards research which from now on was to
become his yoga”. According to Sarkar, De
started experiimeniall work on the pathogenesis
of cholera while at Calcutta Medical College,
before taking up the Chair of Pathology at the
Nilratan Sircar Medical College. “Apparently”,
says Serkar, "De had coeneeived the idea of
working on ehelera while in England as he
breught with him frem Londen small appli-
anees for measuring bloeed pressure ef e&ats,
ete.”

De began his studies on the damaging
effects of cholera on kidneys soon after joiming
Nilratan Medical College, where he had access
to numerous cholera cases which were admit-
ted to the attached hespital for treatment. He
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publlished several research papers on this topic
between 1950 and 1955.

De’s success in elucidating the mechanism
of action of the cholera toxin came out of not
only his experimemitall skill but also his keen
obsetvation. We get a glimpse of these qualities
of his and the series of events that led to the
momentous discovery from his third D¢ B.C.
Roy Memoriial Oration delivered at the Calecutta
Medical Club in 1980. He said, "We entered the
cholera field in eafly 1950... in our first €xperi-
ment, heavy cultures of cholera Vibrio were
introduced Into the lumen of the small intestine
of rabbits after opening the abdemen under
local anaesthesia. The anifmals had ne diar-
rhoea but they were dead by three of four
days—just as Robert Koeh and ether early
woikeis had neted. However, at autepsy oA
these anifnals we found that the huge caesym
of these rodenis, whieh Rermally econiANS
pasty semiselid materiall, was full ef semiliguid
faeeal matter from whieR Vibio ehdlraee could
be recovered”.

The finding was puzzling, but De did not
give up, rather he put forward the argument
that in these expertimenis, fluid is poured out
in the small intestine whieh aeeumulates “in
the caecal backwater and eannet find a way
eut to manifest a6 diarrheea.” Te substantiate
his argument De devised a Revel iedhnigye.
“We next Bypassed the ezeeum, isolaied &
feur-ineh segment of small intestine by twe silk
ligatures, introdueed a 18spful of V. cpmisrge
fhixed with 8nRe ¢ of pepione-waker Mmedium;
killed the animals the next day. \We were happy
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to see that the trick worked and we had a
suitable animal modell. The loop was distendied
with about 15 cc rice-water fluid while the
control loop receiving the sterile medium was
collapsed. This represents cholera localized to
a small segment of the imtiestime.”

It was by using the novel animal model that
De was able to show, in 1958, that symptoms
of cholera could be produced even by sterile
bactetiia free culture-filtrate of V. chollenage. This
conclusively proved that the symptoms of chol-
era were produced by an exotoxin and not by
an endottoxin as believed by Koch and other
earlier workers. De's findings wete published
In the British science journal Naitsee in 1958,

Apart from his classic work on cholera
exotoxin, De and his coworkers also carried
out extensive studies on diarrhoea produced
by the common gut bactetia Escheriaibda coli
espegiially in infants. Using the rabbit loop
experiment they were able to show that in both
cholera and E. coli diarrhoea, the symptoms
were produced by similar mechanisms,

De retired from Calcutta Medical College in
1973, almost unknown despite his pathbreak-
Ing contribution in cholera research. A sort of
recognition came in 1978 when he was if-
vited to the 43rd Nebel Sympesium en Chelera
and Related Diarrheeas held at Sieakhelm,
whieh he attended. But irenieallly, he Rever
reeeived any reeegnition i iAdia. He was Ast
even elested 9 any ef the prefessisnal ssien-
tifie bodies in the esunkry- As one of his slose
asseeiates reealls, “De never went sut of Ais
way t8 enhanee his pesition in zcademiec oF

“No maiter
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professional bodies in which he was kmown
for his work. He maintained a distance from
centres of power in such bodies — a fact which
may account for the absence of any recognition
to him by way of fellowship of an academy,
awards or honours excepting the Coates Medal
awarded by the Calcutta University in 1956 for
outstanding research.”

According to those who knew him, “De
was not the type who would enjoy large
gatheriings, seminars and conferences. He was
happy in a small and intimate circle of friends
and professional colleagues who were almost
members of a family.”

John P Craig, a Professor at the State Uni-
versity of New York Health Center, New York,
U.S.A. has this to say about De’s model which
helped his colleagues throughout the world
continue research on cholera with greater con-
fidence: "Many of us who have worked in this
area took for granted the discovery of this
seemingly simple model system. But, looking
back, It seems the woild needed the fertile
mind ef an investigator whose natural scientifie
instinets foreed him to shun the conventional
appioaches.. No matter hew simple it may
seem, his truly ereative and nevel pieee of
work which started a ehain of events whieh, in
turn, ferever altered eur eoneepts suiiOuRding
the pathegenesis of secretory diafhoea.

De died in Calcutta, on 15 April 1985.
Paying tribute to him in a commemonatiive issue
of Cumeni: Sciempse, Nobel Laureate Joshua
Lederberg wrote, "Our appreciation for De
must extend beyond the humaniitarian conse-
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quences of his discovery....he is also an exem-
plar and inspiration for a boldness of challenge
to the established wisdom, a style of thought
that should be more aggressively taught by
example as well as precept.” Nothing can
deseribe better the achievement of De.
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Imxdiia"s freedom struggle had people from all
walks of: life contributing their mite. Aristo-
crats and farmers, landlords and labourers,
polliticians and businessmen, and even scien-
tists — all helped in their own way te free the
country from the shackles of impetialism. One:
such scientist whe struggled fer india's free-
dem but at the same time did pieneering werk
that put him in the fereffont of indian scienee
was Biresh Chandra Guha.

A doyen of Indian biochemiists, Guha will
long be remembered for his extensive work 6n
the biochemmiistiy of Vitamin C, the B-Vitamins
and food and nutrition. His mest impertant
€ontributien is en aseerbie acid biosyRthesis.
Besides that, he was the man whe established
Bigehemiistty as 2 separate diseipline in 1ndia.
The idea feF the Feed Techneegicall keseareh
IRstitute new based iR Mysere was alse &oh-
egived By him:
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A man with wide-ranging interests, Guha
could recite freely passages from Kaidas,
Tagore or Shakespeare. He was much in de-
mand as a publlic speaker and could also write
in a clear and attractive style. But Guha, the
stormy petrel of science, is mostly ramembered
for his boldness and leadership quallities. “If
one has to recall certain reminiscences of
Guha's private life, one thing would stand out
pre-eminenilly and that is, his vigorous, ebul-
lient, aggressive and often domiinating person-
ality,” reminisces B. Mukhetjee, Guha‘s close
associate. “He was far from being a timid, quiet,
passive and a nom-intetfering individual like
many of his other colleagues at the University.
He had the quallity of a torrentiial stream gush-
ing through gorges and net a plaeid, smooth
eurrent of water with gentle ripples on its
surface.”

Guha was the youngest child born into tihe
Guha Thakuttha family of Banaripara, in the
district Barisal (now in Bangladesh). He was
born on 8 June 1904. Being the youngest child
he grew up under the strict supetvision of his
parents and elder brothets. This stood him in
good stead when later in life his brethets, beth
professors in English, prevailed upen him to
take up science in the intermediate course
although Guha was mueh inelined towards
taking up arts.

With his brothers having the uppetr hand,
Guha had to take up the science course in the
City College, Calcutta. Since Botany was not
taught in the City College he studied Botany in
the evening course at the Indian Association
for the Cultivation of Science, which was tihen
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located at Bowbazar, Calcutta. After passing
the 1.Sc. examination in 1921 standing second
in order of merit he took admission to the B.Sc.
course with Chemistry Honours in Presidiency
College. However, those were the days when
the Swadeshi movement was gathering mo-
mentum and young Guha found himself
sucked into it. He was imprisoned for attending
a banned political party meeting and sub-
sequentlly asked to quit the Presidency College.
Unruffled, however, almost immediately Guha
managed to secure admission in the . Xavier's
College from where he passed his B.Se. in first
class standing first in order of merit.

It was while studying M.Sc. at the Cacutta
University that Guha first came into contact
with Acharya Prafulla Chandra Ray. Acharya
Ray's devotion to science, selfless idealism and
patriotism left a great mark on Guha's career.
In no time he became one of the favourite
students of P.C. Ray. After spending a year of
his research career under Ray he proceeded to
England in 1926. During the next 5 years he
carrled out pioneefing biochemical investiga-
tions with particular reference te B-Vitamins in
the laboratories of Prof Jack Drummend &t the
University College, Londen and Prof Gowland
Hepkiins, 2 Nobel Laureate, at the Bicchemieal
Leberatory, Cambridge University.

Guha returned to India in 1932 with Ph.D.
and D.Sc. degrees of London University. Al-
though his London professors recommended
him for the post of Professor of Biochermiistey
at the All India Institute of Hygiene and Publie i
Health, he was net effered the pest due te his|
poliitieall leanings. Guha then joined the Bengal
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Chemiical and Pharmaceutiical Works and initi-
ated there many lines of work on the prepara-
tion of vitamin concentrates and other biologi-
cally active compoundis. However, it was only
in 1936 that he got the oppottumiity to try out
his original ideas on some aspects of carbohy-
drate metabollism, particulaily on the biosyn-
thesis of ascorbiic acid, when he was @ppeointed
Professor of Applied Chemistry at the Univer

sity College of Science, Caleutta. Duking the
period 1936 to 1943, Guha and his associates
worked on the vitamin and minesal eontent of
several types of Indian foed, fresh water and
sea fish used for eating purposes, 6n the factors
affecting the biesynthesis of ascorbie aeid in
animal tissues and also on the nature and
prepeities of exytoein from the posterior pitul

tary gland

Guha’s contributions on ascorbic acid or
the Vitamin (. biosynthesis are by far the most
recognised. It is known that all animal species
except the primates and guinea pigs synthesize
their requirements of ascorbic acid, and, there-
fore, do not become scorbutic or deficient in
ascorbic acid. The significance of Guha’s work
on ascorbic acid biosynthesis lies in its evolu-
tionary implications. In the amphibians and
reptiles, the key enzyme systems mediating
ascorbic acid synthesis are localized in the
kidneys or embiydllegiicallly related tissues. In
mest birds the kidneys continue to be the main
site for these enzymes. But in birds of the order
Passeriforimes (perching birds) and later or-
dets, the liver takes over the function from the
kidneys. 1n some species the synthetic function
continues to be shared between the kidney and



STORMY PETREL

the liver. As evolution proceeded towards pri-
mates, the ability of the liver to mediate the key
enzyme reactions was lost. So primates had to
depend on external supply of the vitamin for
their survival. Guha's work has shown the
importance of biochemiistry as the connecting
link between molecular genetics and species
evolution.

The Bengal famine of 1943 was a shocking
experience for Guha. The wanton suffering of
millions of people shook him up completely
and in effect brought him out from the ivory
tower of his academic circles to become one
of the most uncompromiising advocates for the
voice of sclence and the speedy implementa-
tion of policies. He applied all his kinowledge
of biochemmiistiy and food technology to pre-
pare cheap protein foods and digests for the
treatment of extreme cases of starvation and
emaciation. And, thereafter, he beeafme gae-
tively interested in the problem ef pretein
falhutirition. He was a sirong adveeate ef leaf"
preteins as he realised the aeute sheriage ef
anirmal preteins in the esunity- He even devel-
eped & AumBer of preeesses fof the prepara-
tien ef edible proteins from grasses and weeds
censidered yseless sieh as water hyaeinih.

In 1944 Guha joined the Ministry of Food,
Governmenit of India as the Chief Technical
Adbviser. Here he initiated plans for carrying out
nutrition surveys for the whole counttry. He
also organised a Techniical Wing for imspection,
analysis and standardization of foods. It was in
the Food Department that he got the idea for
a Food Technologiical Research Institute and
gave the idea some concrete shape. Sub-
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sequenilly, when CSIR decided to establish
such an Institute at Mysore, Dr S S. Biwaimagar
induced Guha to serve in its Executive Council
for many sessions during its formative stages.

It was also in 1944 at the rather late age of
41 that he got married to Dr Phul Renu Guha.
A talented lady who later became a Member of
Parliament, Dr Phul Renu Guha was a Ph.D. in
Languages from a French Univetsity. Guha's
marriage proved to be a turning point in his
career. As B.Mukherjeeopiines,“But for the wise
counsel and devoted guidance of his wife,
Guha, with his indomitable spirit, aggressive
mentallity and a burning desire for breaking the
shaeckles and obtaining freedom for his coun-
try, would have landed himself behind the
prison bars and would be lest for ever to the
woild of seienee.” The married eouple shared
guite a few eemmen interests in soeial welfare,
musie, eulture, peetry and painting. The mar-
rizge did net preduee any ehild theugh Biresh
was very deeplly deveted te ystng ehildren.

While in the Food Department Guha was
deputed to serve the UNESCO in Paris as
India's represenitative and counsellor in Agri-
cultural Sciences. On return to India he joimed
his earlier post at Calcutta University for a year
and in 1948, persuaded by Dr Shyama Prasad
Mookerjee and Dr B. C. Roy, joined the Damo-
dar Valley Corporation as a member from West
Bengal. Although Guha took up his duties in
the Food Department and later the Damodar
Valley Corporation with all the enthusiase, the
routine work, the general apathy and adminis-
trative delays were not to his liking. After
almost ten years of admiinistrative @ssigmments,
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Guha once again came closer to his roots when
he returned to the University Professorship in
1953.

Guha now found time to vigorously cham-
pion the cause of Biochemistry in India. He
pushed the University Grants Commission to
form a Biochemiistry Review Committee. As a
member of the Committee he visited all the
University laboratoties whete Biochemiical re-
search was in progress. It was due to his efforts
that the depaitments of Blochemiistry at Cal-
cutta, Lucknow and Nagpur were upgraded.

Guha had a dream. Of putting India on the
biochermiical map of the wotld. He had led the
delegation of Indian biochemiists to the Inter-
national Congress of Biochemiistry held succes-
sively at Cambridge, Paris, Brussels, Viama
and Moescow. Guha had an idea of holding a
Summer School in Biochemiistiy at Srinagar. He
had gene to Lucknow to discuss the modalities
with scientists of the Central Drug Resesrch
Institute. But destiny had planned otherwise.
He died suddenly en Mareh 20, 1962, in
Lueknow, at the age ef merely 58.



Dattaraya Ramachandra Kaprekar
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DILIP M. SALWI

,t is often remarked that a message from an
alien being or an alien world would contain

the value ef pi (), seme prime AUMBEES,
physicall eenstants and se 6. These values ahd
Aumbers are well knewn and their presence in
an interstellar message would indieate the
fatRematical asumen ef the aliens. But, what
would happen if 2 Aumber sueh a5 6,174 peps
up instead in the interstellar message? Few
astronemers — Sl fewer 1Rdian ASHOROMErs
= In faet; gnly these whe have read Matin
Gardner's writings 6n Mathemalical recreations
in the magazine %t%g& Amesicann Weuld e
able to decipher what the AUmMbBer 6,174 stands
fer. 6,174 is new universally knewn as the
Kaprekar esnstant, named after its discoverer,
Dattaraya Ramachandra Kkaprekar, the mathe:
fratieian whe was laughed & By mest contem:-
perary indian mathematicians for his ‘trivial

9@5 _w_i_t_ﬂ_ _ﬂgm%@ apd whe giea almest up:
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recognised and unsung at the age of 83. Per-
haps, had that American mathematiics popular-
iser Martin Gardner not noticed his work and
not mentioned his contributions in Scientific
American columns in 1975, Kaprekar would
not have received the little recognition that he
received before his death. His mathematical
contributions appeared so simple — mneeded
only a pencil and some paper — that few
mathermaticians used to compliicated dheories
and equations, could appieciate theit worth,
Today, Kaprekar constant and his ether impor-
tant contributions to the field of mumbers,
narmelly, self-mumbess, demlo numbess, and so
on are recognised the worldover for their
reereationall value.

@Ejapl:eh:{r was born at Dahanu, near Bom-
bay, on January 17, 1905. When he was barely
eight years old his mother died. His father, who
was a clerk in revenue office, tried to teach him
whatever little mathematiics he knew. Being an
expeit astrologer he taught young Kaprekar
astrology. As astrology is a play of mumbers,
young Kaprekar was introduced to the world
of numbets through it. Numbets fascinated him
so6 much that Kaprekar began to play with dihem
teund the clock. His goal was to solve a
mathematiical problem in the shoftest possible
way. Soen, mathematiical puzzles, tricks and
doubtful and difficult questions caught his
attention. During his school days at Thane,
some of his classmates used to laugh at him for
wasting his time en numbens; others watched
him with fascination and admiration as he
played with numbess. In 1923 he joined Fer-

guson Cellege, Pune, where he received the
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Wrangler R. P. Paranjpe Mathematiical Prize for
his original piece of mathemmatiical work. After
graduation he took up ateachership in a school
at Devlalli, near Nasik, Maharashtra. He contin-
ued to teach in various schools in Devlali till
his retirement. Intelligent students and teachers
admired him and appreciated his method of
teaching mathematiics. Kaprekar had the knack
of imparting the joy he himself felt while
playing with numbes to his students and other
teachers. He was, therefore, often called wpon
by various schools and colleges to deliver talks
and lectures on numbens, mathemaiiicall puz-
zZles and curiosities.

“A drunkard wants to go on drinking wine
to remain in that pleasurable state. The same
is the case with me in so far as numbers are
concerned,” Kaprekar once remarked about
himsellf. Give him some sheets of paper and a
pen with enough ink, and Kaprekar would be
lost in the world of mathematiics, wnconcerned
about food and clothes. Often he would tie a
rope instead of a belt, would carry biscuits in
his pockets in case he suddenly became hun-
gry while playing with numbesis, and would
treat everyone, whetheir his principal or stu-
dents, with equall humiility and respect. Sirmple
by nature and a deeply religious peison, he
had a child-like attitude towards life and
mathemaliics. He was therefore often misun-
derstood. Most Indian mathematiicians seoffed
at his discoveries and laughed at his antics
calling them “too trival® to deserve any netice.
Nevertheless, Kaprekar continued his play with
numbers, got his discoveries published in In-
dian and foreign journals and coregponded

“Numbers
fascinated
Kaprekar so
much tiratt e
played with
them rousmdi
the dodk”
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with western mathematiicians working in num-
ber theory.

In 1962 Kaprekar retired at the age of 58
when he was drawing a monthly salary of Rs
150. Naturally, he could not have had enough
pension to make his two ends meet. Four years
later, his wife passed away, leaving him alone
to fend for himself. To survive, he began to
take tuitions in mathematiics and science, and
started charging a norinall fee for his lectures
and talks on recreationall mathematiics. But as
the saying goes, when the spirit is willing
nobody can stop a pefson from achieving what
he has set himsellff for. He used to eoek his &wA
food, wash his ewn elothes and perferm all
householld ehores. Despite all odds he €ontin-
ued his pursuit with Aumbers, spending @5
mueh as 15 heuts en them every day. He alse
began to publish beeoklets en his discoveries,
puzzles and problems. His beoks, 30 iA all, are
easy to understand for undergraduate students
and have stimulated several amateur mathema-
ticigns te take Up reereational Mmathematies.
tndian mathemalicians began te recognise his
eenttibutions enly after Martin Gardner wrete
abeut him and his disesveries iA his popular
‘Mathemaliieal Games’ eslumn in the Ma¥eh
1975 issue of Seientitifec Ahmeetiean.

Throughout his life Kaprekar was only in-
terested in number theoty, the branch of
mathematiics which has much recreational and
entertainment value but no direct use or appli-
cation in any othet field. Take, for instance, the
Kaprekar constant 6,174. 1t is a constant in one
sense. Take any four digit number such as 7823
in which not all digits are alike. Arrange the
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digits in descending order and reverse them to
form a new number; 7823 becomes 8732. The
reversed number is 2378. Subtract the new
number from the first number. 8732 minus
2378 is equal to 6354. Again, arrange the digits
in descending order, reverse them, and sub-
stract the new numbet from the first mumber,
For instance, 6354 becomes 6543 and reversed
becomes 3456; then 6543 minus 3456 is equal
to 3087. This s what is called “Reverse subtrac-
tion process”, which if repeated with remain-
deis, leads to Kaprekar constant after eight of
fmore steps. The eonstant generates itself there-
after. Today, this eonstant may sound trivial but
it took Kaprekar abeut three years of juggling
with Aumbers witheut the aid ef a caleulator
oF A eomputer te diseover it. He anneunced his
discovery at the Madras Mathematiieal Confer-
enee in 1949 The Ameriean jeurnal S¥Fipia
Weihsembsnca subseguenidly published his pa-
per en the esnstant.

In 1949, Kaprekar also discovered what he
called "Sdf-mumbers” — Swyambbbu. He later
proved that there are infinite such numbets. To
understand self-mumbers, one has first to kmow
what Kaprekar called “Digitadition”. Take any
positive integer and add to it the sum of its
digits. For instance, for 47, 4 plus 7 Is 11; 47
plus 11 becomes 58. The new number 58 is
called a “generated number” and 47 the gen-
erator. This process can be repeated forever
forming the digitadition series: 47,58, 71, 79,
95,.... Kaprekar called a number which has no
generator as a “self-mumbes”. He said, “It is self
born”. 1,3,5,7,9, 20, 31, 42, 53, 64, 75, 86, and
97 are the self-mumbers below 100 which
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cannot be generated by digitadition process.
Self-mumbers which are primes are called “Self-
primes”. “Why is a millionaire such an impor-
tant man ?* asked Kaprekar in one of his books
and answered himself — “..lbecause 10° is a
self-mumber”.

In 1923, while waiting for a local train at
Dornhiivii station (on the Bombay-Thane lime)
Kaprekar discovered what he later called
“Demlo numbens”, after the name of the sta-
tion. Earlier, he was struck by the commmon
occurrence of numbets such as 165, 2553,
47773 on wagons, moter cars and tickets when
he used to travel between Dombivii and Bem-
bay V.T. A Demle number consists of three
patts; the first and the last pait ef this number
when added results in a digit which gets re-
peated in the midedle part. Fer instanee, 79992
is a demle number beeause 7 plus 2 is §;
similarly, 588683 is a2 Demle number beeause
5 plus 3 is 8 247777753 is 2 demle mumbEr
beeause 24 plus 53 is 77; and se en. A Demio
number is generated By & preeess whieh
Kaprekar ealled *demlefieation”. in demiefiea-
tien, ene gees on adding AUMBRLS dizgsnally,
8F iR Bher werds, ene gees en shifting &36h
sueeessive number gne place 9 the left and
then adding them 4l tggether. For instanee, fof
the number 35%:

351
351
351
351
389961
where 38 + 61 = 99



NUMBER WIZARD

In other words, demlofication is an addition
process in which the numbers following the
first number are multiplied by increasing pow-
ers of 10 OIO}‘, 10 2,, 1039 before they are added
together to produce the demlo number. Simi-
larly, 724 gives 080 444444 364 after nine steps.
Zero has been placed on the left of the mumber
to form 080, a three digit numbet to cornegpond
to 364 on the right. So, any number can be
taken and turned into Demlo number by dem-
lefication. “His Demlo mine seems to be imex-
haustible and has drawn sevetal gold diggers
from distant parts of India to try their luek in
his guatty,” said ene eminent mathematician.
Besides, he was extremely fond of magie
sguares invelving dates and discovered some
eurieus enes sueh as “Ceopernieus Magic
Square”, “Mahatma Gandhii Shatabdi Square”
and “imdependence Sguare”. He alse made
several interesting eontributiens to Mmathemati-
63l magies and puzzles and prepared several
fhedels fer demenstration:

(Kaprekar died in 1988 at Devlali, unsung
m&ummgﬂmt.me figures as an eminent
mathematiician only in The World Directtaryy of
Mettiepraviciansns published in Sweden. It is
high time somebody should dig into his per-
sonal dairies, correspondence and othet mate-
rial which he painstakingly maintained
throughout his life. Quite likely, it would throw
new light on his wotk and give new insights
inte his wondesrful mind.
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Master Ramchandra



S. IREAN HABIB

ne of the major presumptions about the
progress of knowledge in the erstwhile British
colonies had been that it was mostly an import
from the West. This ideological bias is still held
by some as valid, yet majority of the serious
scholarship has moved away from it. The Arabs
are no longer considered as mere transmitters
of ancient Greek knowledge. There are
enough evidence to prove that the Greek
scientific works were translated and researched
upon before being passed on to Europe.

Indian contributions to scientific knowl-
edge over the centuries have been no less. To
speak of one sueh instanee, if one looks at the
Intellectual climate and people’s perception of
science in the 19th eentury, one eomes aross
the name ef Master Ramehandra, a mid-19th
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century intellectual and mathematiician of
Dethi — a man who wrote forcefully against
unscientific beliefs and superstitions, besides
several articles and books on popuillar science
subjects. He had been a pioneer Urdu journal-
ist, considered to be one who belonged to the
avanit gadée of realist writing in Urdu. His
Heupaoypit niggaris (reallist writing) was actually
represeniative of all the cultural figures of
Delhi who included men like Alauddin Khan
Alai, Munshi Pyare Lal Ashob, Syed Alhmad
Khan, Mirza Ghalib, Altaf Husain 'Hali’, and
many others.

Ramchandra was born in 1821 at Panipat in
a Kayastha family. His father Rai Sunder La
Mathur was an employee of the revenue de-
partmenit, posted at Panipat when Ramdhandra
was born. Othetwise, the family had lived in
Delhi and was very much part of the culture of
Shahjshanabad. He was brought up and edu-
cated by his mother as his father died early
when Ramchandia was just nine years old.
According to tradition, he had his eaily educa-
tien at home and was admitted to an English
schooll in 1833: Ramchandia excelled at school
and earned schelarship to take eare of his
miner expenses. He was pattieulaily bright in
fRathemmatiies which he puksued on his owh as
there were ne arrangements to teach the sub-
jeet at seheel.

He was married early at the age of eleven,
but unfortunatelly, his wife was deaf and dumb.
Despite the economiic hardships and the diifi-
culty of caring for an invalid wife, Ramchandra
single mindedlly pursued his academic activi-
ties.
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He became a science teacher and mathe-
matician at Delhi College (present day Zakir
Husain College at Ajmeri Gate). In this capacity
he wrote a book on mathematiics in Urdu called
SaniruliHBhbnn, where he tried to bridge the
algebraic tradition of the Indian and Arab
woilds and the meore modetn concept of
mathesmaiiics that had emetged in the wake of
the new caleulus. He went on to write two
books in English called A Treaiise on Mdasima
angti Misimaa (published in England in 1859, at
the insistence of Augustus De Morgan, a British
algebraiist and logician) and a seeond work
called A Specinepn of New Meiast itsr jftewan-
tiall Caledlliss ealled] the Meiash of Coanstant
Ratinss (published from Caleutta in 1863). These
beeks were written in English which shews
that they were net intended merely at Indian
readership but were wiitten te raise a peda-
gogieal issue that was essenfdial t8 the {eaching
of ealeulus even in the West:

Ramchandira was convinced, as seen in
these books, that the Indian and Arabic tradi-
tions of mathermmatiics wete essenfiially algebraic
and so set about developing a calculus that did
not require a deep foundation in geormetry. So
the first book begins with a knowledge of the
theory of equations as found in
Bhaskarachaiya's Bija:-@aniaa, and then pro-
ceeds to obtain the maxima and minima for
any polyneonmiiall funetion. The second book of
Ramechandia dealt with the foundatienal prob-
lem in caleculus. Here he tried to develop a
more generalised method for caleulus along
the lines discussed in the earlier book. He felt
that the fflxdanala/ method was problematic,
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since it was not free of the notion of limits. The
inffintgeivnala/ method was suited for obtaining
differentials, but was still grounded in the
notion of limits. According to Ramchandira, the
method of limits was the best available method
though it required infinitely smalll and great
terms.

Ramchandra was a great enthusiast of the
vernacular medium of instruction. He felt that
instruction in the mother tongue is more in-
stinctive and natutal, which was in marked
contrast with the Macaulayan objective of pro-
ducing clerks or to put aptly in Macaulay’s oft
guoted words: ‘Indians in blood and colout but
European in taste and manners.” Ramdhandra's
rationale for using the loeal language as the
mediurm of instruction was that it woulld faeili-
tate the task of commumiicaling precious
knewledge and will alse enable the tAdians to
fake the achievemeniss of scienee their OWA,
and thereby eentribute te the develepmeni: ef
kRewledge.

Ramchandra took up translation of Euro-
pean scientific works into Urdu, begun by Mr.
Boutros, the principall of Delhi College. These
activities were later formalised undet the aegis
of the Vernacular Translation Society. Ram-
chandra’s papets Fawardul:Nazirin and Qj-
ranusdalnn were published initially by this
Society. These papeis sought to bring out what
was good In the cultures of the East and the
West and also present a unified viewpeint.
Fawaiehil:Nozirin carried articles of new in-
ventions, discoveries and research in modern
scienee and technollogy- Most of this woik was
in the French encyclopaedist tradition. All
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these popullar articles were not merely project-
ing the emerging world-view of science but
they were reflective of his own reading of it.
They were attempts to transform Urdu — a
language known for poetic expression — into
a vehicle for expressing social dissidence and
commeintary.

Ramchandra wrote prolifically on what he
considered to be irrational and unscientific
beliefs that had crept into Indian society over
a period of time. He urged the readers to look
at events and ideas rationallly and not tfwough
traditional eyes. He writes about his prelimi-
nary attempts in this direction:

“We were ambitious enough to imitate the
plan of The Spectator. We first commenced a
monithlly, and then a bi-monthly periodical,
called the FawaitkdudtNazmirin.. in which notices
of English science were given, and in which
not only were the dogmas of the Muthammadan
and Hindu philosophy expeosed but many
Hindu superstitions and idelateries were
openly attacked. As a result many ef our
eountrymen, the Hindus, eondemned us a5
infidels and ifreligious.”

Ramchandra’s critique of Indian society did
not refract through the prism of Furopean
enlightened thinking, but was a part of those
critigues which were emeiging sinee the 18th
century in the eountiy. He wrote extensively
in his Faweisk/ against the widely prevalent
beliefs abeut ehzlanaq, bhoo): and several sueh
supensiiitions. He alse tried te impress Upen the
peeple the fraudulent basis ef magie, and that
te Be a sueeesstul Magieian one Needs 8 khew
a little physies. He wrete 2 Bk 25 well, tidled
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Biheei? Nitlangg, warning his countrymen against
all sorts of superstition.

Ramchandra was in tune with the Baconian
programme emphasising empiiticism. He was
highly critical of classical Indian scholasticism
which confronted him in the debates with
repogitoties of traditional learning, the pandits
and the moullviis. Making a scathing attack on
the traditional organisation of the mmadarsas
and the method of education, he wtote in his
papei:

“Guligagn is taught in schools. The teacher
merely explains the meaniings of various words
to the student and then the student sits at a
distance from his teacher, repeating the lesson
like a patrot. He is not concerned about what
Shaikh Saadi has wtitten in Gulistanz. He is
concerned only with its literal meaning.”

Unfortunately, neither Ramchandra’s em-
phasiss on the vernacullar medium of imstruction
nor his pedagoygjic interventions in mathematics
could find any takers in the post-Macaulyan
phase. Ramchandra’s project succumbed to the
pollitics of power as well as to the poliitics of
knowledge. He belonged to the Delhi Renais-
sance, which ran out of steam undei a hostile
poliitical dispensation, and Calcutta was to
emerge as the epicentte of modetn science.

Ramchandira became a Christian in 1852
and his life was in serious danger during the
1857 revolt. Most of the Christians wete sus-
pected. So Ramchandra also had to run for
safety with the help of his loyal servant. He
remained in Roorkee as a Native Headmaster
of Themsen Civil Engineering College but
eame back seen to Delhi as a Headrmaster of
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Delhi District School in 1858. He retired early
on health grounds in 1866, joined the services
of the Maharaja of Patiala and took over as
director of education in 1870. Most of his later
life was spent in Christian missionary activities.
Ramchandra’s health deteriorated fast and he
died on 11 August 1880, at the age of merely
59.



Ruchi Ram Sahni
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NARENDER K. SEHGAL

multitudes of languages that add so much
colour to the cultural diversity in India have
been to some extent instrumental in the sow
progress of science popuilarisation in this coun-
try. Attempts at populiarisation of science in
Indian languages have been few and far be-
tween. The earliest attempts can be traced back
te the last guarter of the nineteenth century in
Bengal in the form ef popuiiar sci€nee lectures
and writings in Bengalii. One sueh effort that
spread threugheut Punjab is a fascinating tale
ef a man's determination te populiarise science
in his previnee. The man was Pref Ruchi Ram
Sahni whe feunded the Punjab Seienee 1nsti-
tute (PSY) in Lahere, in 1885. Within menths ef
its establishment the institute was regularly
erganising pepuliar seienee lestures, through-
eut Punjab.

Professor Sshni who was the father of
Professor Birbal Szhni, the renowned paleobo-
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tanist, established the PSI with the main objec-
tive of popuilanising all kinds of scientific
knowledge by means of lectures (in English
and in the vernacular) illustrated with experi-
ments and slides, as well as the publlication of
tracts. The PSI also encouraged technical edu-
cation. Even some cash prizes were offered by
a famous patron Mallk Jowala Si#hai for short
papers on the manufacture of soaps, indigo
and so on.

Members of PSI and most of those who
promoted its activities were teachers (also
called Professors) from various colleges. Those
who gave popuillar lectures spent enormous
amounts of time in preparing them, since these
were invariably accompanied by well- pre-
pared slides and demomstiations of experi-
ments to make them interesting, popuillai and
absorbing. And all this work was done veolu-
natarily by these individualls, witheut seeking
any funds of grants from the governmenit. An
exemplar to this was Ruehi Ram Sahnii. While
woiking at Shimla, with the Meteorelegy De-
partment a5 the Second Assistant Melesrolegi-
eal Reperter, he used to give popullai lestures
6R ‘Weather' with special referenee ig India
and the menseen phenermenen. These lestures
were illusirated with eharts prepared By hif in
the met-effice — a few ef them speeifieally for
the lesture — aleng with Iantern slides, s
prepared By Sghni himself. These leetures &Fe-
ated mueR interest and were aended By 1ndi-
ans aRd BWOPeaAS.

The interest and enthusiasm generated all
over the Punjab province by popullar lectures
organised by the Punjab Science Institute could
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be gauged from the demands received by PSI
from all over to send lecturets, and from the
fact that it even decided to "charge a small fee
at mofussil stations to cover at least part of the
expenses incurred in sending mout lecturers
generallly accompanied by a laboratory assis-
tant and the necessary appatatus to illustrate

became a common feature at the popular
lectures given in mofussil towns even when the
lecturer was a loeal man. As a rule, in sueh
cases, pait of the apparatus and, very fre-
guentlly, an assistant had te be sent from the
headiuaiters. 10 ninety pereent of cases it was
Prot Sehni who was called upen to respend to
these reguests for popullar lectures. The feason
being that he had delivered se many popular
lestures at Lahore ane at ether stations in
Punjab that he was never at a 1ss for a topie
for his lesture, er the appropyiate apparatus e
ilystrate it.

According to a rough estimate, Prof Sahni
must have delivered some 500 such popular
lectures. Included among these was the @nnual
course of some twenty lectures in the Punjabi
language which he gave in the compound of
the Baoli Sehib at Lahore. All these lectures
were llustrated with simple experiiments, often
with slmple appeatus which any one could
make for himself. The large audience for these
lectures consisted “almost entirely of shop-
keepers from the surrounding bazarss with just
a sprinkling of English-speaking clerks from
the offices".

Prof Sahnii considered these to be his most
successful popullar lectures which, week after
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week, attracted a large number of shopkeepers
at a time of the day when people were out
making their daily purchases. Not only that, the
audience was always forthcoming with sugges-
tions whenewer Prof Sahnii found himsellf strug-
gling for a correct Punjabi expression or word,
for something he wanted to explain or de-
scribe. Each year, about ten of his lectures were
devoted to very common everyday subjects
such as “Soap-making”, “The Watet Lahoris
drank before 1880", "Pure and impute air”,
“The toys and their lessons”, “Eleatioplating”,
“Electricity in the service of man”, “Glass-
making”, “The Punjab and its rivers (illustrated
with a large relief map made in clay)”, “The
commeon flame”, “How does the telegraph wire
speal?’, and so on. All these created much
enthusiasm and interest in science. So mueh so
that “there were mofe schools studying ele-
fentary physies and ehemiistty in Punjab than
in any ether provinee of India.”

Every once in a while, Prof Sahnii chose to
speak on the latest scientific discoveries in his
popullar lectures; these proved a success far
beyond his wildest expectations. In fact, his
lectures on the newly discovered “X-rays”,
"Edison's phonogtaph” and “"Wireless telegra-
phy” created so much interest that persistent
demands came for theif repetition, two, three
times and even oftener at the same place. Also,
the experiments on the wireless during these
lectures were perhaps among the eatliest ex-
periments repeated in India.

During his deep involvement with the de-
livery of popuilar science lectures and with the
overalll managemenit of PSI activity, Prof Ruchi
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Ram Sahni had realised quite early that “ne
science teaching in the provinece was possible
without the provision of ordinary facilities for
the repaiirs of simple school apparatus”. But all
other membets wete so apprehensgive of the
likely difficulties even in undeftaking fepairs
of scientific instruments, let alone manufactur-
ing them, that no one supposited the workshop
idea put forth by Prof Sahni. Undeterred and
conviniced of the need, Prof Sahni established
the PSI workshop in 1888, with little er ne
spare money of his ewn but with the confi-
denee that somehew, if he persevered with the
projeet, sueeess would fellow!

Prof Sahni worked out an arrangement with
a Railway workshop mistnii (technician), Allh
Bakhsh — who had some ordinary tools @and
a simple charcoal furnace with a single goat-
skin bellows at his house — to prepare a few
simple pieces of apparatus for him. This man,
who was getting a salary of Rs 25 per month
and making anothet Rs two by mending locks,
making keys and doing other odd jobs for the
neighbouwiis, later became the Head mistry of
the PSI workshop. To supetvise the work, Prof
Sahnii used to spend four heurs every day at
mistri Allah Bakhsh's heuse. This meant real
hard labeur — preparing for his lectures and
class work in the merning, delivering popular
lectures and managing the PSI's pepular lec
ture programpe, attending te his efficial duties
at the college, and then spending long hours
supeiiviising his new ‘werkshep’ at the mistri's
heuse. The simple items made in the workshop
wete sold to schoolls at cost price, or even less.

67

“Week

after week,
his lectures
athracted large
nurnber of

shopkegyurs”




68

ACHIEVEMENTS IN ANONYMITY

This arrangement continued for about a
year. The workshop was then shifted to Prof
Sahni's house, with Allah Bakhsh becoming a
whole time mistri at a monthly salary of Rs 45.
Prof Sshni had invested his entire savings
of Rs 1500 as ‘outlay capital’ on the workshop.
With a full-time mistri and a few wnskilled
helpets to begin with, the operations expanded
manifold.

After some years, a “Lock and Safes” section
was added to the workshop, as a side-enter-
prise, largely to keep such a large number of
trained men occupied for halt the day with
lock-making. Other odd jobs were also being
taken within a month of adding this section.
Two types of locks were designed and pre-
duced into which no other key would fit and
which could only be broke open is case of loss
of its keys. So quickly did the demand grow
for these locks that this section was making a
net protit of Rs 100 per menth. This measured
the suceess of the scientific section of the PSI
woikshop; here was a seuree eof regular
menthly inceme which eeuld make up any
sheifall en the instruments side.

With widening expetience, the workshop
began handling repairs of more complicated
appatatus. Prof Sahni's popular lectures all
over Punjab, helped spread the good reputa-
tion of the workshop in the whole province.
Even some PWD (Public Works Departiment)
offices began sending instruments like tiheo-
dolites and prismatic compasses for repaiit to
the PSI workshop. Such oppoitunities imvolv-
Ing overhauling and examination of the work-
Ing of a variety of delicate instruments, helped
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raise confidence of the workshop mistries
(technicians) who were then emboldened to
undertake the manufacture of more advanced
school and college apparatus. By the early
1890s the workshop had developed into a
reputed institution for the manufacture of a
fairly decent set of scientific imstnuments.

During a trip to Bombay, for some essential
purchases of materials like brass, zinc and
other metal plates, copper and brass wires of
various thickness, Prof Sahni landed in a local
English firm dealing in scientific @pparatus.
While inquiring about the order the worksihop
had placed with this firm, Prof Sahni came
aeross the name of Hira Lal, a sclence instructor
at Hoshangabad (now in Madhya Pradesh),
who had ordered for Tate’s air-pump with that
firm. On returning to his residence, Prof Sdhni
shet off a leng letter to Hira Lal, telling him
abeut PSI, the PSI Workshep, and enclesing
his ewn small eatalegue ef apparatus avaikable
from the PSI wetkshep at half the prices
gueted by the British firm and with an effer to
send him everything en appreval and en a
returnable basis, if necessary, at the PSI werk-
shep's expenses. THis, subsequentily, led te a
|engstanding relationship and the werkshep
enjeyed Hira Lai’s patrenage fer a leng while
thereaftter.

With a comfortable financial position, the
workshop was able to send gifts of simple
apparatus costing Rs 4 to Rs 7 each to some of
the schoolis. All the five inspectots of sdhools
in the provinee were informed, through a
gireular, abeut the histery and progress of the
workshep and its eapabjilities and were offered
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a set of a dozen selected pieces of @pparatus
produced by the workshop and a mistri to
explain and demomsttrate the working of all the
instruments. Of these, the one to respond was
Master Pyare Lal, the only Indian among the
five inspectors. Others did not even bother to
acknowledge the circular!

In the summer of 1893, Prof Sshni received
an invitation from Namjoshi of Poona ( a well
known social wotker in the cause of industrial
advancement of the countty) to attend an
industrial conference to be held in the ensuing
autumn. Here was an oppoitumiity to bring the
PSI workshop to the notice of a wider audience
speciially interested in new industrial undertak-
ings.

The conference had appointed a three-
member committee to examine the apparatus
brought from Lahore and on display at the
conference, and to present a repott on the
same. Surprisingly, the committee made its
report confidential. No one was able or willing
to tell Prof Sahni why. At last, Prof Sahni was
told in confidence that, in effect, "the commit-
tee did net believe that the apparatus could
have been made at Lahore or anywhere else in
india®. They were, in fact, convineed that the
instruments exhibited were really made in
England and that all that the PSI wetrkshep had
dene was to remeve the eriginal varnish and
replace it oF coat a varnish ef their own so @
te give it the appearanee of Indian erigin, and
the proef of it was the faet that with their own
reseurees ef skill and applianees in Bombay
and elsewhete, they (the Europeans) them-
selves eauld net turn eut similar articles!
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With the permission of the President of the
conference, Prof Sahni spoke for ten minuies
about his workshop with special reference to
the instruments that were exhibited at the
conference. Prof Sahni stated that, in his view,
the committee could not possibly have made
it more flattering for the PSI workshop. For its
comment meant only two things: But for the
varnishing, the Lahore-made apparatus sieod
on par with the impoited apparatus in its
efficiency and that the workshep in Lahore had
been able to achieve a suecess that was admit-
tedly beyond all the resources of the more
advanced presidency of Bombay. Pref Sahni
even challenged the report with three offers.
First, he asked the eonference to depute any
Aummber ef individuals te visit the PSI werkshep
at Lahere to see the Manuffacturing ef apparatus
there and that the te and fre seeond elass fare
of all the deputed individuals will be previded
by the werkshep. §eesnd, as an alternative, the
Head Mistry esuld Be left at Poona, Bombay
er wherever the eommittee wished with the
Reeessary faeilities for the manukacture ef the
appanatus. All that they needed tg guarantee in
FetUFR was the salary et the mistr, foF the time
Ret exeeeding & menth. Third, that the eonfer-
enee sguld place & |arge grder for any of the
ifems of the apparatus with the werkshep. As
the asking prices were onty haik of the ERglish
priees; they would Be the gainers:

This submission by Prof S@hni was greeted
with loud applause and Prof Modak of Baroda
(probably the Chairman of the repoiting com-
mittee) came forward and embiaced Prot Sa-

hnii. This was the start of a long association of
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This was not the only occasion when the
workshop gained publlic attention. At the 1906
Calcutta Industirial exhibition, Prof J. C. Bose
was one of the Committee of Judges for the
section on scientific exhibits. He spoke of the
workshop’s contribution to the exhibition in
flattering terms and the workshop was
awarded a Gold medal.

The subsequent history of the workshop is
a string of successes and achievemenits. The
output increased, the sales mounted and its
reputation spread to other provinces with or-
ders coming from the most distant parts of the
country.

With the passage of time, the quallity of
apparatus improved and more advanced and
delicate pieces of appatatus such as resistance
boxes and chemiical balances were turned out.
They compared favourably with most of the
imported articles.

Yes, the workshop could never come any-
where near the best instruments used in re-
search work. But the demand for even such of
the delicate instruments that were produced by
the workshop was limited that it was difficult
to arrange for the calibration and reliable test-
ing of these instrumenits. With a stronger effort
at promotion perhaps a few more orders could
have been secured. Probably in anticipation of
these difficulties, Prof Sehni wanted the work-
shoep to diversify lts activities.

Prof Sahni was keen to add some new
activity to the workshop. He thought of adding
a section to make binoculars, and students'
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microscopes for which a fairly sizeable de-
mand had grown. He even went to Germany
In 1914, with a large sum of money, to bring
back the required appliances for grinding
lenses. But the first Wotld War broke out and
he had te return heme empty-handed, after
spending a year in England.

Meanwhiile, a new association, the Society
for the promotion of scientific kmowledge
(SPSK), with objectives similar to those of PS,
had been established by some students of tihe
Lahore Medical College with Dr C. C. Caleb as
its president. By this time, Prof Oman, who
founded PSI with Prof Sahni had left India. Prof
Sahni got deeply absorbed in serlous and
compllicated litigation in the Dyal Singh Will
ease whieh lasted for abeut 10 years. Several
merbeis of PSI had jeined SPSK and there was
net eneugh reem fer twe institutions with
same ebjectives to woik. Prof A. S Hemm, the
Head ef the Seienee Department where Pref
Sahni was a fasulty member teek the decision
6F elesing dewn PSt due te “eertain praetieal
diffieulties’ and ef transferring all its assets {0
the new seeiety under Dr €. €. CaleB. Thus
éame an end te the dream of Pref SahAi:

“Sahni
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the PSbi
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for repiringng
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F he fag end of nineteenth century is a memo-
rable period in the history of India, and for
more than one reasons. It was the times when
a nationallist fever struck the land ruled by
coloniidliists. 1t was also the time when the eyes
of natives were opened to the exploitation by
coloniialists of their rightful wealth of natural
resourees. it was also the time when the people
ef the land of ancient religions took netice of
developmenis in modern science and eduea-
tien taking place elsewhete in the wosild. 1t is
at sueh a period that a new breed of scientists
flowered in the subeontinent and founded the
base en whieh the edifice of teday’s Indian
scienee rests. One sueh illustrieus persen was
the Punjab ehemiist Puran Singh. The son of
Punjab whem H. § Virk, his biegraphet, de-
seribes in The meiai Jouwnah! of History of
Seiensse a5 “perhaps the first eherniist of emi-
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cal efforts, especiidlly in the utilization of forest
products and amidst great difficulties. Sadly,
today his name remains largely relegated to
history books.

Professor Puran Singh was born on 17
February 1881 in a smalll village, Salhad of
Abbotabad district in Punjab. The village is
now in Pakistan. He was a brilliant student
during his school days and passed his F. A.
examination from D. A. V. College, Lahere. At
that time there was net much opening for
further studies in the subeontinenit as there
were only three Universities, one each at sueh
far off places like Boembay, Caleutta and Ma-
dras. The Punjab under Sikh rule had enly
traditional sehools like Madrassas, Foabalas
and Ehaiss. The situation did impreve a
shade when Ofrienal Cellege was set up at
Lahere, after the annexatien ef Punjab By the
British. Here 88 teaehing of seienee at
B.Se (Hens.) and M.Se. was net available ll
the first guarter of twentieth eentury. Py
Singh, like many ether yauths ef that time, had
t8 g9 abread te further his stueies. 1A 1960 he
went 6 Japan and jeined Tekys University {8
stuely phanmaceutical ehemistiy. No Maharaias
eame torward te spenser Puran Singh's studies
aBread and 3l his expenses were met By the
funds raised By the enlightened Sikh peepie 8t
Rawalpindi:

Puran Singh's student days at Tokyo were
eventful, if not turbulent. The emotional young
man In Singh made him to first become a
Buddhiist monk and later to change the mind,
after a chance encounter with Swami Ram
Thirth, and turn into a Vedantin. Religious
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adventures apart, Puran Singh also dabbled in
student poliitics. He organized an Imdo-fiapa-
nese club and began publlishing a journal
called the Thundderigg Dawrv: through which
he strived to project to the outside world the
travails of Indians undet coloniial rulets. All
these activities brought him trouble. He was
arrested by the British as soon as he landed in
Caleutta. But for the pleadings of his parents,
he would have spent many years behind the
bars for sueh anti-nationall aetivities. However,
his parents get him released and brought him
ie Lahore.

At Lahore, Puran Singh had to face the
reality. He was jobless. There was hardly any
oppontuniity for a foreign trained scientist in
those days, although the number of such men
compared to the present times was in just
hundireds. Besides, he had on him the burden
of debt, of the funds his poor parents had
sought from their commumiity to finance Puran
Singh's studies. All these made Singh deter-
mined to put to profit his scientific knowledge.
Enterprising as he was, Puran Singh set up a
small factory extracting aned manufacturing es-
sential eils from geranium and eitrus eils. The
distillation uwnit at Anarkalli bazar of Lahere was
set Up net with any sephiisticated @guipments
but earthen and metal pets manufaetured by
lgeal petiers and blacksmikhs. Despite sueh a
erude set Up, Puran Singh esuld ebtain exeel-
lent resulis anel even Began selling his produet.
Unfertunately, his enterprise failed to sustain
s he esuld net pulll tegether with his business
partner for long:
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After dismantling the distillation unit at
Lzhore Puran Singh joined as Principal the
Diamond Jubilee Hindu Technical School. Two
years later, in 1906, he moved to Dehradun to
set up a soap factory which he sold off a year
later to join the Forest Research Institute (FRI)
at Dehradun as a chemist. Here he set up his
own laboratory in the Department of Chemistry
of Forest Products starting from scratch. His
interest in essentiial oils was rekindled. With
the atmosphete being conducive for research
and suitable facilities on hand, Puran Simgh
delved full time into analysing, extracting and
isolating essentiial oils from many forest trees
and plants such as Eucalyptvas globulies, gera-
nium, winter-green, sandal-wooed. He also de-
veloped a new condenser for distillation of
camphok oil. In fact, he was very keen on
proroting the essentiiall oils industry in India.
Realising that a sound base of Chemistey ef
essentiial oils is needed for this, he determined
the ail yielding qualities ef Many eilseeds. He
is alse knewn te have devised improved meth-
eds ef extraction, distillation and purifieation
ef turpentine il from varigus seurees like Chir
Fesin, the pine trees Pipkss Khaspa, WS
mesti; and Piniss exedsy. He pursued these
ebjeetives even after his retirement from FRi
(he retired mueh earlier from FRi en health
greunds).

After his retirement when he was under the
employment of Maharaja Scindia of Gwalior,
Puran Singh started cultivation of Rosha grass
and Eucalypuss globuliiss in barren lands and
set up a factory to extract essential oils from
these. The eil was being exported to England.
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The British government was so impressed by
these effortsthat it gave Puran Singh 15 naoiab-
bas (squares) of land on lease for cultivation
of Rosha grass. His work has also helped the
essentiial oil industry indirectly in many ways,
For instance, his determination of oil value ef
sandal-wood from south India and his work on
cultivation of sandal-wood and extraction of
oil from it promoted the sandal- wood eil
industry in India. Puran Singh also collected a
variety of oilseeds from forests aned tested their
utility as sourees of essentiial oils.

Another industry which benefited from Pu-
ran Simgh's adventures in chemistry was the
fledging tannin industry in India. Tannins are
a group of organic chemicals obtained from
plants and used In processing leather. Puran
Singh carried out studies on tannins of man-
grove (Rbizophora runstensiaja), myrobalans,
Pistenitn iniegesritvvaa, Arwal (Cassia asiiiou-
late) and walnut. He also extracted tannins
from the indian Oak (Terminalia tdoreeniosa)
and Burmese myrobalans. Net only that, Puran
Singh devised a chemiical test, using freshly
prepared nickel hydroxide, for the first time in
India, fer estimatien of tannins. Till then tan-
Ains were being estimated erudely by using
pewdered hide.

Although researches at FRI and his preoc-
cupation with essentiial oils diverted Puran
Singh away from phatmacentiical chemistry —
the field in which he had qualified — a close
look at his works show that he had not ne-
glected it altogether. For example, he took
keen interest in the cultivation of drug yielding
plants in the Indian forests. He even tried to
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assess the therapeutiic value of some essential
oils such as sandal-wood oil and wintergreen
oil.

Chemistry was not the only interest that
Puran Singh had. He was also keenly inierested
in literature and societal problems. For in-
stance, he is known to have wondered at the
urge in some pregnant women to eat earth and
suggested that it might be due to reasons
similar to the ones whiich force Indian deer {6
eat earth — to replenish their body with min-
eral salts. Along with a British scientist, Puran
Singh also devised a technigue for manufaetur-
ing ehareeal briequets from Indian weeds:
Some engineeis at 1IT, New Delhi are new
looking inte reviving this technigue.

There is also a patent in Puran Simgih's
name, of a novel technique for cleaning and
discolouring crystal sugar from raw sugar. The
technique was immensely liked by the sugar
manufacturers of that time as it did away with
the use of bone charcoal which was detested
by the users for religious reasons. Puran Simgh
had invented the nevel technigue, in a field
entirely new to him, at a time whea net enly
facilities but alse informatien in the form of
research journals were very hard te esme by:
His efforts, therefore, were greatly appreciaied
at the Indian Seienee Congress (1925) held at
Benaras Hindu Univeisity, Varanasi.

Puran Singh's literary works run into some
two dozen volumes in English, Hindi and
Punjabi. .According to H. S Virk, “his writings
nave'a relevance to the present Punjab crisis
and provide insights for finding a solution to
the. profiemi” tH-was a great visionary who
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predicted the fall of commumiism and break wp
of Soviet Union”, says Vitk. As a poet Puran
Singh has written great mystic poems which,
he believed, had the quallity of winning a Novel
prize.

Although his scientific pursuits were little
recognized in the country of his birth at that
time, they were well recognized outside the
country. He was a member of the Chemical
Society of Japan and Royal Chemical Society
of London, two prestigeous institutions of
chemiists. The scientist, humanmiist and mystic
poet died in Dehradun on 31 March 1931 at
the age of 50.
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_TB_E} 7, India has a 1arge RUmbBsr of scientific
jnsitutions and faborafories coRdictng both

BUfe and appiied scientific Fesearch: she ¢
gven Boast of & arge scienfific and wehnical
RaRpewst — large fndeed for a cotntry which
has gained Independshcs Rardly a few dec-
ades 488 While much of this grewth can easily
Be aftribyted t6 stalwarts like Homi J; Bhabha;

eghnad 22ha and & & Bhatnagar, few know
that much befere the eonespt of Rational 6i-
BREE Became a reality after Independsncs; a
ealeutta docter Mahendialal Sircar, had net
eRly thetght absut it But had gene on te Build
BRe of the feremest scientific institutions in the
cOLAEY; 43 Iong 288 a8 iR 1876: Called “indian
Asigeiation for the Cultivation of Seienes’ it
Was the leading scienific institution in pre:In-
tepsndencs India and became fameus werld:
eyer after the Nebel Prize-Winning researches
of €V. Raman: If Raja Rem Mohan Rey is
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considered the father of science education in
India, it was certainly Sircar who can be called
the personmification of national science. He built
the Association to encourage original scientific
research among Indians at a time when Euro-
peans believed that the natives were only good
at “speculative and impractical theoties”. Al-
though several bigger institutions have over-
shadowed the Association today, it continues
to enjoy the singular distinction of being the
only institution in the countty to have pro-
duced a Nobel Laureate in science.

Born on November 2, 1833 to a family of
farmers of Paikpara, near Calcutta, Sircar was
brought up as an orphan in his maternal uncle’s
house in Calcutta. His brilliant intellect always
fetched him scholarships both in school and
college. Aldhough he loved reading great works
of English literature he felt the necessity of
learning science because he could not grasp
the advanced works of his favourite writers like
John Stwart Mill and T. H. Huxley without it.
He therefore took admiission in Calcutta Medi-
eal College, whete science was taught in a
small way. Here he found himself in his true
elements and won all medalls, seholarships and
prizes. it is said that had he net answered a
guestion en mediecall jurisprudence based on a
|atest ease whieh was net knewn te the exam-
iner he would have seeured the Geld Medal in
the final LMS examination with a first class in
1863 in the meanwhille he had begun to give
leetures en seientifie topies to his own fellow
-students. His natural flar for expesition of
“scienee and eemmand ever the language en-
aiblled him not only to win over the publlic to
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science through his lectures but also to collect
money for the institution he eventuallly built.

In a short while Sircar became one of the
respected doctors of Calcutta and had a roaring
medical practice. He was a strong proponent
of allopathy and used to denounce any other
medical practice openlly. But a turn came in his
life when he was asked to review a book on
homeopathy — Meorgan's Phillosopity of Home-
opatity. Basically Sifcar had agreed to review
the book because he theught by khowing the
philesophy of homeopathy cleady he could
have more arguments up his sleeves te €on-
demn it. But, surprisingly, the beok changed
hifn. The philesophy behind hemeepathy in
the treatment of patients eenvineed him and
woR him over te its side. instead of eriticising
the beek he epenlly praised it, thus inviting
epen hestility frem the entire mediieal €ommu:-
Rity whieh began te estracize him. it appalled
him when he feund that even his friends were
Ret reaely te listen to reasen. in the eslumns ef
the Imdiam Medical; Gazeilg, false eharges were
levelled against Rim and slandereus remarks
passed. Then enly it dawned Upen him that
there was semething wreng IR the Indian
seciety whieh weuld be set fight By the sulti-
vatien ef seienee, whieh is after all the seareh
for truth. He realised that if tnelian seciety were
te Be regenerated the imbibement of sciense
was & Must. He, therefere, decided i8 popular-
ise selenee ameng the masses by giving lee-
tures 8n varigus seientifie subjeets.

Fully aware that no mediical journal would
publish his views any more, Sircar started his,
own publlication Caleculta: Jourrad! of Méeliime
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and began to air his own views on medical
science and systems. In the August 1869 issue
of the journal he wrote an article entitled “The
desirabillity of a national institution for the
cultivation of the physical sciences by the
natives of India”. In the article he made a sirong
plea to his countrymen to establish a sclentific
institution which would allow full-tithe scien-
tific research facilities for Indians, so that they
did net simply beceme passive observers of
scientifie advaneemenis whieh were then rev-
elutienising the western society. He was keen
te build an institution en the medel ef the Reyal
institution ef Londen and the British Asseeia-
tien fer Advaneement of Seienee with elear
fRetives iA mind. He wanied that the institytion
sheuld have tetal fresdom from inteHerenee by
the then Brifish Gevernmenk, sheuld Be &9h-
trolled 2pd FuR By thdians and shauld nioy
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Sircar's article created a stir in Caloutta,
Ishwar Chandra Vidyasagar and Bankim Chan-
dra Chatterjee openly embraced the idea. Sub-
scriptions and donations for the institution
began to pour in. The first visible effect of the
article was the introduction of an alternative
sclence course for B.A. examination of Calcutta
Univetsity. Meanwhille some scientists like Fa-
ther Lafont, a Belgian missionaiy and astrono-
mer, also began to give popullar science
lectures and handed in the money collected at
the gate to Sircar for building the institution.
Taking inte confidence Richard Temple, Lt.
Governor of Bengal, Sircar also managed to
persuade several Indian princes te contribute
meney generously for the laberatery ef the
institution. On July 29, 1876, Temple inaugu-
rated the Indian Assoeiation for the Cuitivation
of Scienee at 210, Bow Bazar Sireet (sadly, this
building ne mere exists teday). it was the first
step tewards building up indigeneus seientifie
researeR eapabiiiity in the eeuntky after several
eenturies ef apathy tewards seience. it was a5
theugh seienee in theia had gained Inde:
pendence.

It took Sircar seven years of struggle to turn
the dream of the institution he had set down
in his article into reality. Massive campaigning
and hectic lecturing to collect funds for build-
ing the institution apatt, he had to fight tooth
and nail against a semi-paliitical organisation
called the Indian League. The League claimed
that science education or research was a luxury
for a poor country like India; It instead sug-
gested setting up of techniical schools so that

tirn the

realtiy”
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went on to set up a parallel institution for
techniical education called the Albert Temple
of Science which was founded on April 28,
1877. This institution, howeveir, never func-
tioned propeily and was eventually closed
down. Meanwhiile a vicious campaiign against
the ideas of Sircar was taken up. His institution
was called his fancy. Orthodox publlic became
his enemy because science was then ( and even
today) considered anti-religion and anti-God.
Sircar responded by arguing that technical
education alone was incapable of generating
the appreciation for science. Techniical skills
were already available in the countey but they
needed scientific breakthroughs to elevate
them to higher pedestalls. Scientifie researeh
was, he elaimed, the seareh foer truth in the
creations of God. When the Indian League
realised that Sirear was abeut to sueceed, it
made a desperate attempt for a compromise.
But when an epen debate was held in the
Senate Hall of Caleutia University, Sirear stuek
te his guns beeause he believed a compromise
woule be the death ef his dreams. When the
Asseeiation was eventually set up, it beeame
the fererunner of the ehain ef 1aberateries and
institutiens whieh later eame up in the esuntry.

Unfortunately, when Sircar was alive, the
Association could not rise above the stature of
a school where science was taught and experi-
ments eonducted. Despite his best efforts and
eampaigns for eolleeting funds, Sircar could
net raise eneugh meney to suppoit full-time
researeheis. He enece remarked, “We have tweo
kinds ef hearded wealth in this euntey - one
in the shape of the geld and silver and the other
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in the shape of intelligence. In order to liberate
the latter, it is necessary to liberate the for-
mer...” During the last days of his life, Sircar
was so exasperated at the apathy shown to-
wards the Association by the publiic that he felt
he had wasted his time in building it! The only
events which redeemed his faith in Indian
Intellectuals before his death in 1904 were J. C.
Bose's discoveries in radio science and P. C.
Ray's on nitrites. At the fag end of his life he
said, “The ultimate suecess of my scheme will
depend upon the fact of its being a national
movement:”.

Although Sircar died a disappointed man,
he had laid the foundations of scientific re-
search in the countty. The University of Cal-
cutta soon introduced honouts and master's
courses in science. The Swadeshi enterprise,
which had caught on in the meantime, also
owed a lot to the Association because it could
provide men who could apply science in the
service of the country. And the biggest honour
Sirear received when C.V, Raman gave him the
eredit for his discovery after reeeiving the 1930
Nebel Prize in physies. The Assoeiation, whieh
eelebrated its eentenary in 1976, is teday in-
velved in multi-disciplinary scientific researeh
in its laberateries at fadavpur.



Kolachala Sita Ramayya



ACHALA JAIN and S. P. K. GUPTA

n way to work that morning in wartime
Moscow he had his third brush with the Nazi
bomb and had survived only because it was a
dud. Now returning home by the metro while
changing trains at the junetion he was caught
In the passenger rush at the foot of the escala-
tor. As he looked over men and wemen if
front, their heads oscillated in a disorderly
mannet, so much like molecules in brownian
motion, as they stepped on the escalator befere
riding up in a steady stream.

Kolachala Sita Ramayya, India-born and
America-trained chemist working on efficient
fuels and lubricants for Soviet tanks, had wit-
nessed the scene many times before but the
paradox struck him only now. He suddenly
realised that what was happeniing before him
is what happens in a lubricant: the imteraction
of molecules depends on their medium and in
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interacting they change the condition of their
medium.

Like a sleepwalker he reached home and,
without taking off his jacket, began to sketch
on a sheet of paper the contouts of what was
shaping before his mind’s eye: a lubricant is a
special plastic (rheological) medium, and the
interaction of its molecules (as welll as the
additive molecules) depends on the condition
of the medium which itself gets changed as a
result of their reaction.

Earlier mathematiicall models had not served
to picturise this. Research workers imcluding
himselif had till then drawn on the concept of
a lubricant as an abstract medium in which the
molecules, like fish in an aquartium, moved
colliding petiodiicallly. Everything was in fact
the opposite: the medium was the propeiity of
molecules; it was like what molecules were in
the process of interaction. For a clear undet-
standing of the medium, 2 new approach was
needed.

Ramayya now recalled an earlier close call.
While he was on duty on the terrace of his
apartment as air-raid warden, he had calmly
caught an incendiary bomb with a pair of
tongs, drawn the sparkling thing along the
terrace and cooly dropped it in the sandbox
prepared in advance to meet just such a con-
tingency. he had refused to accept the object
as aweapon of death but watched those sparks
as something related to lubricants, his profes-
sional preoccupation. But the thoughts the
sparks had evoked got tangled amidst work
and had been forgotten.
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Now in the darkening room those tioughts
came back, the sparks of the incendiary bbomb
were like sparks one got during autogenous
welding, the sparks under the hammer of the
blacksmith, the sprays of melting metal, the
sparks from a volcanic eruption in the darkness
of night—and the bright red lava that flows
from the volcano.

That's it! Ramayya saw in the flash what
happens in the bowels of the earth. He visual-
ised the boiling underground seas of magma.
Before him suns were floating and from their
insides emerged tongues of solar flares. He
conceptualised a new state of matter which he
called plastic. This concept gained credence as
the plasma state after the achievement years
later of controlled thermonuciear reaction.

From that discovery by Kolachala Sita
Ramayya of the propertties of the plastic me-
dium developed a new branch of science
—chematollogy, or the science of using com-,,
bustible and lubricant material in tedhmo-
logy — the chemistry of motor oils.

The idea that lay dormant after he watched
the sparking bomb and came to the surface
while watching commuters step on to the
metro escalator found both supporters and
detractors but was soon accepted. The first
practical results of the new approach followed
and the board of his Institute wanted to put the
method for the State Prize. It had first to be
tested in production trials at another imstitwtion.

Ramayya and his chief went to an enter-
prise on the Volga and the trials were success-

“It is to
chematology
that we owe
spediaily
tallored
lubricants
and oils”
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ful. The Volga enterprise however held back
the trial protocalls. For two members of the
Commission were from arival institution which
did not accept Ramayya's theory wanted the
trials to be repeated and the other two who
accepted the theory had to concede to them.
The opponents themselves had to concede
after the new trials. By then the deadline was
past for submitting the papets to the State
Prizes Commission and Ramayya lost a chance
to win the award.

This was no loss to science. Ramayya
worked with persons who put his theory into
practice, constructed together with him appa-
ratuses and plants which made his method
standard practice, and set up a new technology
standard. Among his devices is DK-NAMI for
determining the charactefiistics of oil. His col-
leagues at NAMI (Institute of Automebile Sei-
enee in Moscow) nurtured each braneh of his
scienee with care.

It is to this science, called chematology in
the then Soviet Union and tribbochemistry in the
West, that we owe fuels and lubricants spe-
clally tailored for different kinds of motors and
engines in distinct operating conditions. Fuels
and lubricants are not just the basic oils distilled
from the crude in the refineries. They ae
blends of basic 6ils and judicially chosen ad-
ditives designed to meet speeific needs, and
provide for fuel economy and longer engine
life. Kolachala Sita Ramayya was a pioneer
when he started blending lubrieants for a Chi-
eage firm in the mid-20s and his wartime
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theories advanced in Moscow led to the crea-
tion of a whole new discipline of science.

“Do everything a better way—this is the
highest yoga,” is what his father, a priest in an
Andhra village on what was then the boundary
between the Madras province and the Nizam
state of Hyderabad, inculcated in La Gobind,
which was the name Ramayya was given by
his parents. The other principle he imbitbed
from his father was satyagraha and it saved him
from the path of terrorism he would have
otherwise taken to in anger ane protest over
Injustices he saw around him.

When he finished school and wished to
study further, his father said, “Then, you must
walk to Madras.” The father wanted the son to
stand on his own legs, not counting on help
from anyone. And yet at every step he received
help, even on the long road to Madras.

He met an uncle who was high district
official and pressed into his hands a letter of
introduction to an Englishman. The letter en-
sured that there would be no injustice done to
the aspirant at the univetsity entrance exami-
nations. He was picked from the physical
culture class to run for the university and made
an outstanding mark as an athlete. But he had
come to the University of Madras to gain
knowledge in physics and chemistry. He stud-
led well and wished to acquire much more than
what was offered by the univetsity which was
significantly better in spotts than in chemistry.
Going abroad for studies was not all that simple
then.
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Informed that his father was on the death-
bed, Ramayya took the steamer but could see
only the funeral pyre. The elder brother did
not appreciate his plans for study abroad and,
when Lal could not be dissuaded, conveyed
the words of their father: “If you have to
transgress the sacred laws (by crossing the
seas), you should atleast follow three precepts:
Don’t take alcoholl, do not smoke, do not marry
a white woman.” Not counting a solitary in-
stance, Lal would never be drunk. He could
net do without tobacco which became his
companion. And, he matried two white
womenmn.

The Englishman in Madras gave letters to
his friends in America. A teacher who twrmed
out to be an activist of the underground com-
munist ring in the port persuaded a ship cap-
tain to give him a job aboard so he could earn
his passage. The captain wanted the bribe for
immigration people at New York to be given
to him in dollars. Ramayya entrusted the two
thousand rupees his father had bequeathed to
a fellow student passenger for CONVErsiON.
When the captain learat the ehap had vanished
with the meney, he told Ramayya: “The hell
with you. Get inte the stokehold.” Stoking esal
inte the furnace tested the limits of his endut-
anee. He net oenly survived the erdeal but wen
the ether stokers when he alene was net siek
during @ Mediterranean sterm.

The voyage introduced Ramayya not only
to the fuel without which the ship would not
move but to the lubricant — grease dabbed on
the connecting rod of the engine that drives




ROUGH RIDER

the ship's screw — without it would all be
fimished within minutes. He did not know then
but a thin film of oil would arrrest his attention
all life and he would see the whole world in
the process that takes place in the narrow gap
between the axle and the wheel.

The captain would not give him anything
for the services but the stokers forced him to
shelll out half of the bribe that got Ramayya past
Immigration.

Aftter a while in New York as dish washer
and loader at a hotel, he went to Chicago
whete he was admitted by the chemistry de-
partment of the University. There came a time
when he was like a naked beggar. Ewerything
went for books and debt payoffs, and unable
to secure a living he spent the nights hungry
like a tramp, on a park bench. Ramayya soaked
up everything. The unique spaces of the Great
Lakes. The stench of Chicage gang wats. The
roar of the main railread. The rhythm of the
Negro jazz. The silent fall of the maple leaves
in the park whete he spent the nights shivering
from eold, hunger, fear of being discovered by
€ops.

He was broken in. And he accepted the fact
he was already an American. His only tought
was to survive, to get on, to finish studies. The
man who brought him some money was Pon-
nambalarn, a Ceylonese who had received him
on arrival in Chicage, befriended and intro
dueed him te the tndian eemmuniity and te a
wider eirele ef expatriates from everywhere.
They went ene evening t6 a party at 4 €ommu-
nal heme. There he met a girl, Cindy, whe was
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captivated by his big, magnetic eyes; and he
was struck by her astonishingly beautiful eyes.
Cindy offered him a room from which she had
moved out without terminating the lease. He
accepted it. Better to sleep under a roof rather
than upon a bench. They next met at a charity
dinner party held by some do-goodets. Later
they married, but very soon a crack developed
in their relationship.

Cindy persuaded Ramayya to attend a char-
ity dinner where would be present a person
who could help him if convinced that his
experiments were worth spending money on.
He was then studying thixotropy of a dispers-
ing system to restore the initial techniical quality
of lubricants destroyed by mechaniical action.
He had discovered very fast changes in the
colloidal medium: from sol to gel and back-
wards. Money was needed to set up experi-
mental modells. Life became easier when he
got a foundatien fellowship. He finished MS at
the University of Chieago in june 1924—a year
early beeause he got credit for his University
of Madras degree. The day he got his degree
he learAt he would get patents for measuring
thixetrepy and fer extending the weorking life
ef motor 6il. A very famous firm offered him a
job with gooed salary and prometion oppertu-
nities. Cindy said: “Now 1 ean speak te my
parents abeut yeu.”

It was like a blow on his head. She realised
her blunder and began explaining. If she had
kept their marriage a secret it didnt mean she
was ashamed of him. He must understand their
limitations, their prejudices. He was not listen-
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ing and said suddemily: “Will you go with me
to India?. She tried to stop that line of conver-
sation and when he repeated the question, she
kept quiet. He collected his things and left,
answering her why: “Because 1 leve yeu,
Cindy.”

Ramayya became a commenciiall traveller in
the provinces for a retailing firm. But America
speeded ahead, waiving him away as it would
afly. The person he looked for all over America
to give him peace and hope was one Joe whom
he met in New York. It turned out that Joe had
in Europe briefly met Anand, the teachet who
had introduced Ramayya to the ship captain if
Madras.

Joe was working for an American firm in
Russia when revolution came in 1917. He
stayed on and was, while working in the far
east, captured by the American imterventionist
army, tried back home and let off blacklisted.
Ramayya spent three days in Joe's flat reading
up Marx and Lenin and learning from his new
mentotr the arithmetic of American en-
trepreneurship. He returned to Chicago, made
up with Cindy and called at the firm that had
offered him a job on his graduation day.

While it buillt a laboratory for him, the firm
sponsored Ramayya’s spediallist studies at Yale
with facilities for practical work at its New
Haven pilot plant. He earned his second Mas-
ters in a surptisingly shott time.

His laboratory was top class — coworkers,
apparatus, equipmenit, everything. He atttadked
the problem of engine corrosion by motor oil.
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He straight away saw that the character of
friction was quallitatively different during dif-
ferent regimes of the engine. From that under-
standing came the idea of imgredients
(solutions of weak acidity or weak alkalinity)
that gave oil a definite buffer quallity. They
could reduce the friction of engine parts. Wil-
helm Van der Henk, the firm'’s chief executive,
talked of a new era of motor building with their
“velvety lubricant”. Coworkeis, the Tirmdiemani
brotheis, eame up with the appatatus thought
up by Ramayya that was very sensitive {0
smallest ehanges in lubrieant EOMPORLRLS:
They esuld new imagine elearly what hap-
pened in the thin layer ef il at the moment
the 1e3d enanged. The rapid inerease in the
AUMBEL oF rotations created & erisis: the 14BH:-
3Rt was Hnable t9 adapt jiself to the Rew
Fegime 2nd s8 led i9 earrasian. They dhought
HB 2 Machine tat auismatically registered e
ERANGE [A He Fatations and QEEBEHEH%%;E%F@&
diffSrent 14Breants {9 e moving pas: The
Machine was even named: <Fhg Velvely Kit
1R~ BHt Hepk douched e [dea with cold
E%%g&@ SyiRg It wothd make He macnine

Ramayya’s team thereupon came up with
the idea of making a lubricant that regulated
itself with changing opetating conditions.
Howevet, Ramayya was ordered not to speak
to anyone about it ner work on it without the
management’s clearance. The firm was now
getting profitable Navy ordefs. The Timde-
manns and cowoiker Per Malyo were trans-
ferred to defence jobs, and the tempe at
Ramayya's lab was affecied. When he pro-
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tested, he was told that the management didn't
welcome the involvement of La (which it
knew translated as Red) in “social problems”.

After returning to chicago, Ramayya had
been an activist of a suburban Marxist study
circle but had declined to join the Party saying,
“I sympathise with Marxism but I am not a
communiist. | am a humanist.” On the expiry
of his contract, the firm offered Ramayya a rise
and promotion to section chief. He tihenked
them but he was leaving for Russia.

Cindy refused to go with him and, failing
to stop Ramayya, threatened to abort their child
if he left. Wihen lhe ssid she would have mothimg
to worty financially, she asked: “What wiill 1 do
with a coloured child? He answered: “We are
going to a country whete there are no whites
and coloureds.” She carried out her threat
when he went to New York only to discover
Joe was dead. Leaving her, the house and the
chegue book, he moved into a hotel.

At Russia, Ramayya became head of a
laboratory at the petroleum institute and an-
other at the tractor institute. There were not
enough experienced workers and specialists
but each did the work of two. There was no
technical base but they supplemented the
equipment bought abroad with what they
could design and improvise from what was
available.

He couldn’t shake off Cindy from his
thoughts. She was uppermost in his mind at
moments of failure, at the time they devised an
additive for tractor oil, at the May Day parade
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when he was surprised to find the column of
his enterprise carrying his portrait. He missed
her. She obtained his address from Ponnam-
balam so she could take him back to the States
but never came to Moscow nor wrote. It would
have been fruitless. For he had by then married
and raised a family. Ekaterina Ivanovna was an
unlettered orphan of German extraction driven
by civil war, drought and hunger from village
Povolze on the Volga to Moscow where she
somehew found strength te work and adjust te
eity life. A certain similarity of their fales en-
abled her to understand Ramayya when they
fet. And it just happened that they married.
Katya helped Ramayya te get used to his new
esuntiy, te speak and think in Russian. §o
different in ethricity, educatien and fields ef
interest, they yet achieved the “seviet ef lgve’;
in all their years tegether they did net fight
EVen 8nee:

When Hitler turned his armies into the
Soviet Union, Ramayya as an Indian felt Russia
was the only obstacle between fascists and his
defenceless Motherland and asked at Voinco-
mat (recruiting office) to be sent to the front.
Just before being marched off, he was ordered
out of the eelumn of enlisted home guardsimen
and taken te the ecommandant’s office where
the director of his institute told him: “Nesibody
deubts yeur patrietism but yeur head is re-
guired not as a bullet target but as a weapon.”
He was oreered te the rear. Within a year he
was busy re-establishing the institute while his
family was meved te Siberia. Only work saved
him, the werk en tank fuel and lubrieants.
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The tank is not just an armoured tractor,
The work regime of its engine is @bsolutely
different. He had to find a fuel that kept the
tank manoeuvrable as conditions changed its
workload. The image of the tank as an ele-
phant—hardly, fast striving and plastic in move-
ment—gave birth to the idea that a plastic fuel
would be appropriate for a plastic machine.
Drawing on his American theoties, Ramayya
carefully tailored kerosene-type fuels for the
battle tanks and developed high qualiity lubri-
cants with special additives.

The change of fuel required modernisation
of the engine. Soviet tanks with new engines
opetrating on Ramayya's fuels and luibricants—
reliable, trouble-free on the battlefield—
proved to be supetior to German tanks and
were In no small measure responsible for
victory.

Searching for new fuels and working on
additives for tank lubticants, Ramayya was led
by his bomb encounteis to his concept of

‘plastichespladicipesiaya sl anshigh walhicbe can be

roughly translated as rheological medium—a
substance that flows and changes under stress
and strain. Out of this concept was born che-
matology the science that had its Western
reincarnation in 1966 as tribochemiistiy. This is
a part of tribology or the science and technol-
ogy of friction and lubrieation of imteracting
surfaces in relative motion.

The basic concept is set out in the thesis,
“The viscous anomaly in oil and its effect on
friction in machine”, which Ramayya wrote to
obtain his doctorate in 1951. That it required
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another 15 years to re-emerge as trilbology
despite the availability of a Soviet journal in
English speciiallising in chematology is a com-
mentary on the cold war that bedevilled every-
thing including science.

Rivalries within the Soviet scientific estab-
lishment and suspicions arising out of his
Indian origins also may have played their part
in Ramayya not securing the kind of recogni-
tion from the Soviets he was entitled to by
reason of his contributions to science and
technology. He retired as head of NAMI depart-
ment of fuels and olls.

Without giving up his scientific quest he
also made his mark on the literary scene in
Moscow. It was in a sense a second working
life. He unwiittinglly got involved in helping
Svetlana Dzenith in the compilation of a
Telugu-Russian Dictionary and his circle of
acquaintances widened to include philologists,
linguists and translators. And, students of
Telugu when he helped Nikita Gurev with his
Telugu eourse at the University of Lanimgard.
He was happy to be eommissioned to translate
Etukuri Balaramamuity’s A Briel Survey of ibe
Histony of Angihaa People inte Russian in 1956.
A visit te his heuse beeame a must in the 1950s
fer the swelling number ef indians — seien-
tists, seholars, artists, writers, students — whe
went {6 Moscow.

Sergel Baruzdin, author of poems on India,
callecPhis|lif® “a wonderful odessey of an
Indian’ m:meﬁ He was variously known as

“Russian, Andihta)?, “Mascow Andhra” and “So-
viet Andhra™.. Tie basic thoughts of his last
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scientific work, “The Induction Period of Pre-
cipitation—a new index of motor oil quality
and effectivaness of additives in them”, was
published posthumouslly and deserves to be
better known.

Busy with his routine work, he left ibehind
only memories and a few scientific articles. His
magnum opus, The Theoty of the Plastic
(Rheological) Medium, remained scattered in
lectures. The workes of his publishing house
“Progress” saw him off on his last journey. The
cortege paused at NAMI fer his scientific col-
leagues te pay homage. Ambassador lnder
Gujral spoke at the funeral; “We are bidding
goodbye to a great seientiist, a great son of India
and son ef mankind.”
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tetracyclines among antibiotics are like a
panacea for a wide range of chest and urinary
infections as welll as for sexually transmitted
viral diseases. They are easy to take as capsules
and they are equallly effective against them all.
You may be one of the millions around the
world who at some or the other time have
swallowed a few of those capsules and went
about your normal duties — never mind the
fever — and felt completely well after a couple
of days. No wonder an American magazine
gushed about the capsulle-maker: “You've
probablly never heard of Yellapragada Suibba
Row. Yet because he lived you may be alive
and well today. Because he lived you may live
longer.”
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Subba Row did not find the panacea acci-
dentally or fortuitously. He got it by methodi-
cally planning his hunt and carrying out the
hunt labouriiouslly, scientifically and conscien-
tiously against odds that seemed a@pparently
insurmountablle. He, in fact, produced the first
antibiotic which, contrary to genetal belief, is
the gramicidin discovered by Rene Dubes and
not peniillin on which Alexandet Fleming
chanced upon. Its bad side effects barred the
use of gramicidin in medical practice. By the
time the British had crude peniciilin for experi-
mental studies, Subba Row had it pure. When
H. W. Flerey went to the United States to drum
up enthusiasm for commeicial production of
pemiicilllin, he found Subba Row’s peniicilllin the
most potent of any obtained by researeh werk-
ers. But Subba Row's laberatory was beaten in
the race to reach peniicilllin to the war wounded
beeause his management would net let him
join the “peel”® et drug industry giants funded
and eentrolled by the “ereeping socialists* of
the Franklin Regsevelt administration. Subba
Row subsequentlly tried te help Sehman
Walsman with his tubereulesis-fighting strep-
temyein But frusiraled Because of the MicroBi-
elegist's patent tie-up with a rival drug firm.

Subba Row was fed up running about with
other people’s antibiotics which were after all
limited in the range of infections against which
they were effective. He weuld, he declared to
his eolleagues, find an antibietie that would be
a “panaecea”, weuld neutralize a wide spectium
of disease erganisms. He hired Benjamin Dug-
gar, a retired plant physiologist, to screen the
seils ef the werld for antibietie predueing
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bacteria and fungi, especiially actimomycetes
which look like fungi but live like bacteria.
Duggar was 16 months into his steady supply
of active soil isolates until one day in Awgust
1945 Subba Row got a series of six yellow
moulds sieved out from soil samples of a field
in Columbia— a Missouri town 1500 kilemeters
west of Pearl River, New York state — where
Subba Row headed research for Lederle Labo-
ratories. These in the test tube were the most
promising antibiotic-producing isolates until
then, and Subba Row had them grown in corn
steep ligquor,

Subba Row, his fermentation experts and
chenmists spent the next 20 months coaxing the
antibiotic out of the constantly scaled up tanks
of broth and getting it out in pure crystalline
form. He stalled the company administration’s
bid to cut staff in a recession year, ignored the
skepticism of the company’s own medical de-
partment, and took the antibiotic, mamed
aureomycin because of its golden splendour,
to the prestigious Johns Hopkins Heospital.
There famed physician Perrin Long rejected it
when his animal warren demonstrated that it
was less spectacular than peniiciillin and strep-
tomyein. His faith unshaken, Subba Row
showed Louis Tomkins Wright the data on the
havee it wreaked on cettain infectious viruses
in animal hests. impressed, the distimguisihed
Black surgeon administered aureomyein at
Harlem Hespiital to viral venereal diseases (VD)
patients for whem ne effective treatment was
available. All the four were ecured within a
week. Wright had net seen anything like that
in 24 years of medicall practice. Aureomycin
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was a million dollar drug if it cured only VD.
Three California doctors than tested it in an
epidemic of a mysterious viral fever and pa-
tients recovered dramatiically. It was now worth
itsweight in gold but Subba Row felt keboratory
tests justified pitting it against penicillin and
streptomycin in bactetial infections. Perrin
Long was now ready to listen, and aureomycin
was indeed effective against urinary track in-
fections. In neatly half a century of medical
practice around the wotld, tetracyclines —
aureomycin and a host of derivateves pro-
dueed by manipullating its cheraiical imolecule
— have proved themselves against common
urinary as well as chest infections imcluding
phReuromia, besides viral VD, and are drugs of
second cheice for syphilis and gonorrhoea
patients allergie to penicillin.

Subba Row was successful also in a battle
he waged longer with a disease that neatly cut
short his own life in youth and took the lives
of two of his brothets. The killer was tropical
sprue, a vitamin deficiency marked by im-
paired digestion and concoritant anaemia.
Subba Row picked up the challenge when
eolleagues at Harvard gave up, half way, ise-
lation from liver of the vitamin eurative ef
pernicious anaemiia. As a lowly staff member
at the Harvard Medieal School, he spent years
upon years breaking up liver and probing
fractions and fractions of fractions. After mev-
ing te Peadl River he had Vitamin B12 eut ef
liver in a beautiful pink selutien. A vietim ef
inhibitions, he attributed the esleur to a texie
precipitating agent and negleeted the selution

en the shelf until too late. Shertly after he got
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convinced that there was no trace of the toxic
salt in the solution and permitted clinical test-
ing, a rival research group announced the
isolation of the pink vitamin which conquered
pernicious anaemiia. No matter. Folic acid, not
B1i2, is the cure for sprue and Subba Row had
wrested it from liver — in fact, five years before
Bi2 isolation. But it cost a prohibitive 64 dollars
a daily dose and a thousand pounds of pork
liver had to be processed for just four doses.
Fortunately a parallel group in Subba Row’s
laboratory crystallised folic acid out of broths
inoculated with a member of the sour-milk
(lactic acid) family of bactesia. But the process
was not amenable for easy commeiciial exploi-
tation and the eosts were still high: neaily twe
dellars a daily dose. No problem. Subba Rew's
eherniists meanwiille had eheriicallly synthe-
sized feolie acid. The initial manufacturing cost
was just a little ever a delllar for a beitle of
tweniy-five Smg tablets. He was still three years
ahead ef Biz. Felie acid By itself and in €om-
Binatien with B12 is effective in a wide variety
ef Autritienal alments.

Initial misunderstandiing of the role of fali
acid was compounded by confusion over it
chemiical nature. There was a wrong lead that’
it might be helpful in cancer fighting. A New
York hospital began to use folic acid from
microbiiall broths — chemiicallly different from
liver folic acid and itself soon synthesised —
in cancer patients and was enthusiastic about
its palliative action in reducing pain and pro-
moting a feeling of well-being. Subba Row had
his own misgivings about a growth- promoting
vitamin serving as cancer inhibitor but sup-
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ported cancer studies, tailoring chemical work
to clinical reports. He soon had his “boys"
produciing folic acid antagoniists which proved
to be real growth inhibitors of cancer cells. One
of them, aminopteriin, brought about miracu-
lous recovety of children suffering from acute
leukaemiia or blood cancetr. A derivative,
methotrexate, is one of the most potent drugs
against cancet. Conquest of cancer became a
magnificent obsession with Subba Row after
repotts of aminoptefiin success came in. He
planned a cancer research institute and those
who shared his dreams say he would have
made the conquest had he been given ten
years. But before his plans could get off the
ground Subba Rew died in his sleep on the
night ef August 8/9, 1948. He was only 53.

In less than ten years Subba Row had
produced an antibiotiic, a vitamin and an anti-
cancer drug besides an antifilarial, diethylcar-
bamazine, still the best guarantee against
deforming elephantiasis. He had also broken
the old vitamin monopeliies by devising alter-
native processes for several membeis of the
B-complex.

How has such awizard of wondet of drugs,
hailed as “miracle man of miracle drugs”, re-
mained an unsung heto? Especially when inti-
mates believe he was a fame hunier? Subba
Row was nevet able to recognise any of his
accomplishmentts as worthy of the fame he
sought as one who changed fortunes in man's
fight against disease. Moreovet he had been a
mere director and he believed the limelight
should play on the actor — the associate or the
assistant who provided at the laboratory bench
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the key to the success of a particular project.
Hence it was Benjamin Duggar whose soil
screening had got him the golden bug that ate
fever bugs right and left of the spectrum; it was
Coy Waller whose heterodox idea was the
cheapest way of making folic acid; it was
Sidney Farber who discovered the potency of
antifolics in leukaermiia; it was Redginal Hewitt
who noticed the antifilarial activity of one of
the hundreds of chemicals sent in for testing.
Subba Row was always on a back seat in the
auditorium when the accolades were handed
eut en the stage.

Swubba Row's greatest successes at Harvard
were achieved even earlier, during his gradu-
ate student days. With Cyrus Fiske as his guide,
he devised a colour measurement of phospho-
rus in blood and urine. In diagnosis of rickets,
renal diseases, parathytoid hormone defi-
ciency and overactiivity, and bone calcification,
the Fiske-Subba Row method is comparable in
value to the sugar test for diagnosing and
menitoring diabetes. Subba Row in joint re-
seareh with Fiske discovered jphosphocreatine
and ATP (adenesine triphosphate) which have
unravelled a mystery of life: the source of
museullar energy whieh keeps the world mov-
1ng.

How Subba Row made his way to Harvard
from the Andhra backwatets is in itself a fasci-
nating saga. He was born a century ago in the
Godavarii delta into a family of niyogi brah-
mins. The bey ran away from the house of
limited means te make a fortune in Varanasi
By selling bananas te pilgrims, was captured
halfway by Mether Venkamma and put back
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in school. Venkamma seld her gold ornaments
to send the youngman te Madras city for a third
attempt at matrieulation and raised subserip-
tions from patrens ef edueatign for his csllege
studies.

But Subba Row in the faraway city spent a6
much time at the Remakrishna Ashram as he
did at the Presidency esllege. The Mission
could not accept hifn a6 a sanyasin without the
mother’s consent and persuaeled him to enter
the Madras Medieal Cellege 58 he could serve
the order as 2 doetor. When private sehelar-
ships dried up Venkamma persuaded Subba
Row to marfy a gil whese family weuld fi-
nance his fediicall edueation. His first stop after
graduation was Madras Ayurvedie College
whose principal, Achanta Laksheii Pathi, had
saved his life when the allgpaths esuld Ret treat
his bout with sprue. As viee-prineipal of La-
shei Pathi's eellege, and egitar of its journal,
he tried to erganise siaewide clinieal triah of
ayurvedic medicaments for elephantiasis By
vairss, and prepared 2 EompeRdim oF medieal
herbs in 2 atteMpt 18 StApdardise them for yse
by all sysiefns of medicine. Wi the prineipal
drawh 1ate pelitics o medicine, the coliege
atmesphere Was et Eonddeive I8 Feseareh GA
afy meaningful seale. M@@HH& N Ameriean
eeRducting Reskwerm Fesearch in Madras, he
learnt e e3n d Fesearel] 1S Hropieat diseases
in the United SAes: AmerHcan F¥8F§§§8F§ Were
Aet interested IR his AMBIHSH I3 Pt AYHrveds
a the serviee oF madern medicine But they
eould teaeh him techRigHes RS could oR FEtUER
apply te advanee ayHrveda Wi 2 16aR From
his Tather-in-1aw 2gainst 2 promised sehelay:
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ship from an Andhra charities, he earned a
diploma from Dr Richard Strong's Harvard
School of Tropicall Medicine at Boston. When
the scholarship, not tenable for medical stud-
ies, materialised he shifted to the biochemistry
department of Harvard Medical Sdhool.

Subba Row for all his successes in medicine
was at times discouraged. “We only prolong
life,” he said. “We don't deepen it." This dis-
satisfaction made him return to religion.
Christ's teachings made it “easiet” for him, as
it had for Mahatma Gandhii, to believe in God.
He tried to follow Gandhi who said, “No act of
mine is done without prayet.” He attanded
Communiity Church of New York where he
endowed the pulpit named after its pastor
Hohn Hayes Holmes annd in honoutr of Ma-
hatma Gandhii. He also went to a neighbour-
hood church and suppoited its educational
activities. It was his way of patticipating in the
service of a commuiiity of which he was very
mueh an outsider despite his desire for integra-
tion. Despite his official status as an “alien”, he
led and drove groups of white American eiti-
Zens to make their utmost creative eontrilbu-
tions to what the U.S. goevernment regarded a6
wak-etfort. After the War, Indians beeame éli-
gible for American ecitizenship and he get
himsellf deelared gualified but did net take the
final step that would have meant the fehuneia-
tien ef his tndian citizanship.

n
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PUSHING back the frontiers of science is not a
recent phenomenon in India as is unfortunately
believed. Even iinthe yestenyears; hefore the
generous suppert to the pursuit of scence became
a governmentol and sodetol priority, a number of
Indian intellectual giants made outstanding
cantributions to mankind's knowledgebase.
Some of them were accorded due recagpition,
even coveted laurels. Thus, Ranom, Bose, Stdiay,
Biraksha, Bhatnager became household names.
However, for every such luminery there have
been ten other silent workers, toiling in the
shadows, unindful of any acdaim. Adhievers in
their own right, these men and women went
about quietly laying the foundation for the huge
edifice that Indian sdence today is. With
encamiums lacking, enconragement rare and with
only enthusiasm to spore, they practised and
propagated scence far and wide. Unsung in life,
vnremembered in death, they left behind a legacy
that has helped advance the frontiers of sdence.
This collection of their lives and times is a belated
tribute to the forgotten Indian scientists.
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