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SIR J. C. BOSE* 

PARENTAGE 

).

AGADISH Chander. v{as born. of an 
ancient and respectable family of, 
Bikrampur, a village in Dacca, the 

.Muslim capital of ~engal. From a very 
early age Jagadish showed a marked bent 
towards inventions. His father the late 
Bhagwan Chimder Bose, who was a Sub­
divisional Officer at Faridpur, gave a careful 
nursing to· this inclination of his son. 
Bhagwan Chander Bose was a man of strong 
character and much originality. His son has 
given some intertsting portraits of him. He 
observes:- . 

"He established industrial and technical 
schools, ,and it was then that the inventive 
bent of my mind received its first impetus. 
I rememb~r the deep impression made on my 
mind by the form of worship rendered by 
the artisans to Viswakarma, God in his 

/ 

• The writer of this sketch has made free use of a 
contribution oo this subject which appeared recently 
in the Century Review from the pen of Mr. Phanindra­
nathllasu. 
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aspect as the Great Artificer; His hand it 
was that was moulding the whole creation ; 
and it seemed that we were the instruments 
in His hand, through whom He intended to 
fashion to some great design." 

The late Bhagwan Babu trained his son 
with great care and gave him the education 
which he thought best. When the present 
system of education was yet in the first .years 
of its infancy, people used to be undecided 
whether to accept the new methods or follow 
the older ways of instruction in pathasalas. 
The first impetus of \¥estern education im­
pressed itself on some in a dead monotony of 
imitation of things Western, while in others it 
awakened' all that was greatest in the 
national memory. To this latter category 
belonged the illustrious father of Sir jagadish 
Chander. He, accordingly, sent his son not 
to an English school, but to a village pathasala 
to study with the common folk of the soil. 

" In educational matters," says Dr. Bose, 
" my father had very definite ideas which are 
now becoming more fully appreciated. 
English schools were at that time regarded 
as the only efficient medium for instruc- . 
tion. While my father's subordinates sent 
their children to the English schools 
intended for gentle folks, I was sent to the 
vernacular school where my comrades were 
hardy sons of toilers and of others who, it is 
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now the fashion to regard, \vere belonging ts 
the depressed classes. From ·these who toiled 
the ground and made the land blossom with 
green verdure and ripening;: corn, from: 
the sons of fisher-folk, who told ::stories of the 
strange creatures that · frequented the 
unknown depths of mighty rivers and stagna"nt 
pools, I first derived the lesson of that which 
constitutes· true manhood. From them too 
I drew my love of nature." 

A vivid and touching picture of his mother, 
he also draws:-

." When I came home accompanied by my. 
comrades I found my mother waiting for us. 
She was an orthodox Hindu, yet the 'un­
touchableness' oj some of my school-fellows 
did not produce any misgivings in her: 
She welcomed and fed all these as be~ 
own childern; for it is _only tru~ of the 
mother heart to go out and enfold in her 
protecting care all those who needed succour 
and a mother's affectioii." . 

EARLY EDUCATIOS 

Dr. Bose was sent only to ·an · old­
fashioned village pathasala. · He beal-s 
testimony to its value in these· words : " I 
now realise," says Sir J. C. Bose, "the 
object of my beiQg sent at the most plastic 

. penod of my life to the vernacular , school, 
where I was to learn my own language.!. to 
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think my own thoughts and to receive the 
heritage of our national culture through the 
medium of our own literature. I was thus 
to consider myself one with the people and 
never to place myself in an equivocal position 
of assumed superiority." 

·The person to whose sole charge the boy 
was confided by his father was not an up­
country durwan, as is the custom with the 
well-to-do men of Bengal, but surprisingly 
enough a lawless dacoit. This dac.oit has a 
special history of his own. When Bhagwan 
Babu was the Sub-divisional Officer at 
Faridpur, the district offered a stronghold to 
a body of desperate dacoits. Once he arrested 
one of the great leaders of these dacoits, 
single-harided, without any sort of help from 
outside. The dacoit was subsequently sen­
tenced to ·a · long term of imprisonment. 
Strangely enough, when he was released, he 
came' to Bhagwan Babu and sought for a 
hew·· occupation as. it wa5 then simply 
impossible for him to revert to his particular 
vocation. 

·~ My father tpok the unusual course,'' says 
Dr.Bose, "to employ him as my special atten­
dant to· carry -me, a child of four, on his back. 
to .the distant village school. No nurse could 
be tenderer than this ex-leader of lawless 
nie~; whos.e profession had beeri to deal out 
wounds and deaths .. He had accepted. a 
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life of p&ce but he could not altogether wipe 
<>ut his old memories. He used to . fill my 
infant mind with the stories of 'his bold 
adventures, the numerous fights in which he 
bad taken part, the death of his companio'!s 
and his hair-breadth escapes. Numerous 
were the decorations he bore." 

Though this lawless leader of fierce dacoits 
had not an inch of respect for the laws of 
the country, yet he possessed a deep ,and high 
veneration for the moral Ia ws. He never 
abused the great trust placed upon him­
" The trust imposed on this marauder," 
observes Dr. Bose, ''proved to be not alto­
gether ill-placed, for once in a river journey we 
were pursued by several long boats which 
came too ne;~.r for us to effect an escape, and 
the erstwhile dacoit leader, my llttendant, 
~tood up and gave a peculiar cry, which 
was evidently understood. For the pursuing 
boats vanished at the signal." · 

ST!JDY AT•CAMBRIDGE · 

1\Ir. Bose watched his son's educational 
progress with keen interest. When 
J agadish graduated himself from St. Xavier's 
College, Calcutta, he had a strong, desire to 
go over to England and read for the Civil 
Service Examination. This was the tempting 
path lying wide open to him. He sought the 
approval of his father for , his ambitious 
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scheme. But Bhagwan Chunder would not 
allow bi111 to do so. Though an able and just 
administrator himself, he had no intention of 
sending up his son for that kind of work. He 
foresaw like a prophet the great possibilities 
lying in the womb of the future. He wished 
him, therefore, . to be a scholar-of what 
fame, he left to the future to unfold. " When 
later I wished.to go to Europe," says Sir J.C. 
Bose, " and to compete for the Indian Civil 

· Service, ,his refusal as regards that particular 
career was absolute. I was to rule nobody 
but myself. I was to be a scholar not an 
administrator." -. -

. He longed to get a scientific education in 
England·; as nothing stood in his- way, he 
went over to Cambridge and passed his B. A. 
examination,in I884 from the Christ College. 
Next year he secured the B. Sc. degree from· 
the London· University. 

After completing his education abroad he 
returned to __ Calcutta. Who could have 
dreamt that Jagadish would again go overt<> 
the land of his education to preach a startling 
and original thwry ! Who could even imagine 
that Jagadish would one day assume the 
position of a teacher in the land, where he 
earntstly sought for light, the light -of science t 
HiS LABOURS IN THJ,> CAUSE OF SCIENCE 

'):'hough Dr. , Bose got the Professorshi~ 
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of Physics in the Presidency College, he could 
not obtain any facilities to carry on 
his researches. " \Vhen I first came," Sir 
Jagadish said, " there was no laboratory 
worth the name in the Presidency College. 
I had to work in my private laboratory." 
Yet the new professor never lost heart. -The 
watchword of his, nay, of every great scien­
tist, has been patience. And patience did 
beget good results. For, " ten years later," 
we are told, " a provision was made for· a 
small laboratory. That was a blessing in 
disguise for me." 

He began writing a series of scientific 
articles as early as 1895· His first 
contribution was on " the Polarisation of 
Electric Ray by a Crystal." It was published 
in the Journal of the Asiatic Society of 
Bengal, in May, 1895· 

Then followed two articles about Electri­
city which were published in the El•ctri•:ian, 
the leading electrical journal, in the same 
year. 

Now came the turning point in his scien­
tific career, and that was the result of his 
essay on the " Determination of the Indices 
of Electric Refraction." The Royal Society 
at once- appreciated the highly scientific 
Value of the research. It was then CQnsi­
dered a high honour to a scientist to have 
his essay published by the Royal Society in 
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its journal. They not o!Uy published the 
paper, but did great honour to the Indian 
scientist by offering him "a subsidiary from 
the Parliamentary grant made to the Society 

. for the advancement of science." This was 
indeed a unique honour, and we have it from 
Prof. Bose himself that: "Two years 
after the Royal Society had offered ,a grant 
to me for the continuation of my work, . the 
'Government of Bengal came forward_ and 
offered me some facilities. - No Govern­
ment could afford to spend money on pros-

-pective geniuses." 
One doubts whether the Bengal Govern- -

ment would have come forward to his help, 
had not the Royal Society offered him the 
grant. · 

All along Dr, Bose has been an ardent 
student of science. To learn, to wait, 
.was to him, the key to success. In a humble 
scale he worked .and worked and never 
looked forward for a reward. But soon the 
reward did come in the shape of an astonish­
ing dicovery. It was in the year I8g6 that 
he sent the _result of his research to . the 
Royal Society which had lent such a helping 
hand to his noble cause. The learned Society 
was literally amazed at the important contri­
bution made by him for the advancemtnt of 
science. Then the University of London 
came forward to pay homage to the great 
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Indian savant · and conferred on him the 
Degree of Doctor of Science. 

WIRELESS TELEGRAPHY 

A . devoted apostle of science, Dr. Bose 
now turned his attention in another direction. 
The possibility of transmitting electric 
telegraphic signals through space without the 
use of wires that run directly from the 
transmitting to the receiving instrument 
engaged the attention of three master-minds 
of the world ·at one and the same timt-· 
Professor Marconi of Bologna .University, a 
great scientist of America and Dr. Bose in 
India. This has not been the only occasion 
when great scientists of different places 
have been deeply engaged in solving one 
of the greatest riddles. Now, these three men 
of science were driving . hard at how 
to transmit electric telegraphic signals. And it 
was Dr .. Bose who first clearly domonstrated 
it. So far back as I8gs, at an experimental 
demonstration in the Calcutta Town Hall in 
the presence of the Governor, •he transmitted 
ether wave through a soild wall and a line 
of men ·and made it displace a heavy 
weight, ring a bell and explode a miniature 
mine placed in a closed room. 
LECTURES BEFORE THE ROYAL INSTITUTION 

For a scientist, to be asked to deliver 
lectures on his own researches before the 
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Royal Institution rendered famous by the 
works of Davey and Faraday, is a signal 
honour. But Dr. Bose was thrice asked to 
give discourses on his. momentous discoveries. 

It was in I897 that he was first asked tQo 
deliver before the Royal Society the "Friday 
evening discourse. He acquitted htmself 
very creditably and spoke on electrical waves. 

Four years later he delivered his second 
Friday tvening discourse before the same 
august body. He demonstrated this time fully 
and elaborately the identical; nature of re­
actions in plant and animal. He was in­
vited again, in I 9I s. to deliver for the third 
time another Friday evening discourse. . A 
well-known Review, writing in I 9 I 4, said :-

The great honour of delivering a Friday evening 
discourse before the Royal Institution of Great Bri:-­
tain has again been offered to Dr. J. C. Bose. The 
subject of Dr. Bose's discourse will be his recent 
psycho-physiological research, which opeD.ing out a 
new line of research has created much interest in the 
scientific world. Professor Bose bas also been invited 
to deliver a course of lectures before the University of 
Oxford. That this is the third time that Professor 
Bose has been invited to lecture at the Royal Institu­
tion is a very rare distinction indeed. To this may be 
added that he has been invited by the Cambridge 
University too, to deliver a course of lectures. If time 
permits he will fulfil his engagements to leoture be­
fore some learned societies in France and Germany, 
but it will not be possible, perhaps, to include America 
in his forthcoming tou.r. 

The third appearance of Dr. B.ose before 
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the Royal institution was pari: of an extended 
tour to which we. shall presently return. 

LECTURES IN PARIS 

It must be mentioned here that in I goo, he 
was sent by Sir John Woodburn the Lieutf nant-' 
Governor of Bengal and the Government 
of India to rEpresent this · · country at the· 
Paris Congress of Science and he acquitted 
himself so well that by universal consent 
it was declared that he had shed lustre 
on the Government which chose him and the 
country he represented. A little later he was 
invited to deliver a series of lectur~s at Paris 
on his new discoveries. The first lecture was 
given before the Society De Phisique, the 
Second at the Saiborne, the third before the 
Society De Zoologique. He was elected 
about the year Igo2 to the Council of the 
Society Francaise De Phisique. 

HIS TOUR ROUND THE WORLD 

· 'Ve referred to Dr. Bose's third Friday 
evening discourse. He was also invited by 
the Oxford University to deliver a series of 
lectures. His assistant, Mr. B. Sen, wrote of 
them:-

Dr. Bose gave -his first lecture at Oxford on the-
20th May. The most distinguished scientists were 
present. When they saw the experiments they were 
convinced that "Life is one." Before this, results of 
Dr. Bose•s enquiry were so astonishing to them as to 
challenge their belief. Nothing short of actual visua-
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.lisation could convince them. It wa.s a great success. 
"They all unanimously said that the significance of Dr. 
Bose's discoveries was far-reaching. Indeed, they do· 
appreciate him now. As regards his instruments, they 
·simply marvel at their ingenuity. They all ask uwhere 
-did you get them made ;" and with real pride did Dr. 
Bose reply, " in India." To-morrow the President of 
the Royal Society is coming to this house to-see some 
.of his experiments. 

In June he addressed the Cambridge Uni­
versity. Both Prof. Seward who was in the 
-chair and Sir Francis Darwin spoke in 
memorable terms of the completeness of the 
<:iemonstration~ provided by his instruments. 
Interest was so keen that the Botanical 
<:iepartment of Cambridge imported soil 
from India to give Dr. Bose's plants the most 
favourable conditions for exhibiting their 
-specific reactions. Professor Starling, Oliver 
and Carreth Read were also deeply · im­
pressed with the demonstrations. Mr. Balfour 
paid his laboratory a long visit and was much 
struck with the significance of Dr.- Bose's 
discoveries to psychologists. On the 27th June 
Prof. ·Bose gave an address illustrated by· 
experiments before a meeting of savants 
.at Vienna. Prof. Molisch, the Director of 
the Pfiargen Physiologishches of the Imperial 
University of Vienna, while proposing a vote 
<Jf thanks said that Europe was indebted to 
India for the method of investigation initiat­
ed by Dr. Bose. Some of the workers in 
.plant physiology expressed a wish to be 
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trained in his methods in Prof. Bose's labora-
tory at Calcutta. _ 

Prof. Bose visited America also during 
this tour. He was flooded with invitations. 
from Maine to California. Learned bodies 
such as the New YorkAcademyofScience, the 
Brookelyn Institute of Arts and of Sciences, the 
Harvard, the Columbia and the Chicago. 
Vniversitieslistened with delight to him and 
presented him with addresses. 

In reply to one of the numerous addresses of 
welcome which were presented ·to him, Dr •. 
Bose observed :-

This was the fourth occasion on which he has been 
deputed to the West by the Government of India on a 
scientific mission, and the success that has attended 
his visit to foreign countries has exceeded all his ex-­
pectations. In Vienna, in Paris, in Oxford. Cambridge· 
and. London, in Harvard, Washington, Chicago and 
Columbia, in Tokyo and in many other places his work 
has unifonnly been received with high appreciation... 
In spite of .the fact that his researches called into­
question some of the existing theories, his results have 
notwithstanding received the fullest acceptance. • * • 
In these new investigations on the borderland betweeli' 
physics and physiology, they held that Europe has 
been left behind by India, to which country they would 
now have to come for inspiration. It has also been 
fully recognised that science will derive benefit when 
the synthetic intellectual methods of the East co­
operate with the severe analytical methods of the 
Vrt est. These opinions have also been fully endorsed" 
in ·other centres of learning &f\d Dr. Bose had received 
applications from distinguished Universities in Europe· 
and America for admission of foreign post-graduate 
scholars to be trained in his Laboratory in the new 
scientific methods that have been initiated in India. 
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HONOUR IN INDIA 

Though a prophet is seldom respected in 
his own country Dr. Bose has received 

'ample recognition in India. The University 
.of Calcutta paid him due homage and confer­
red upon him the title of Doctor of Science. 

The Punjab University also expressed its 
deep .appreciation of his novel scientific dis­
coveries by inviting him; in 1913, to deliver a 
course of three lectures illustrated with ex­
periments. This was the first time. that a 
Bengali Professor was asked by the U niver­
sity of the land of five rivers to deliver a 

·Course of scientific lectures to its students. 
·The second man, so honoured, was Dr. P. C. 
Ray, the founder of the Bengal School of 

·Chemistry. The Punjab University offered 
Dr. Bose a fee of Rs. I ,2oo. But Dr. Bose 
with his natural generosity made over the 

-entire sum to the University to be given to a 
research scholar in monthly instalments of 
.Rs. Ioo •. 

Dr. Bose opened his address by alluding 
to the historic journey of J ivaka, who after­
wards became the physician of Buddha, 
making his way from Bengal to the University 

.of Taxila in quest of knowledge. Twenty­
five centuries had gone by" and there was before 
them another pilgrim who had journeyed 
the same distance to bring, as an offering, 
what he had gathered in the domain of 
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knowledge. He called attention to the fact 
that know ledge was never the excl!Jsive pos­
session of any particular man, nor did it ever 
recognise geographical limitations. The whole 
world was independent, and a constant inter­
change of thought had been carried on 
throughout the ages enriching the common 
heritage of mankind. Hellenic Greeks and 
Eastern Aryans had met here in Taxila to 
exchange the best each had to offer. After 
many centuries the East and West had met 
once more and it would be the test of the 
real greatness of two civilizations thaf both 
should be finer and better for the shock of 
contact. The apparent dormancy of intellec­
tual life in India had been only a temporary 
phase. Just like the oscullation of the 
seasons round the globe, great pulsations of 
intellectual activity pass over the different 
peoples of the earth. 

With the coming of the spring the dormant 
life springs forth ; similarly the life that 
India conserves, by inheritance, culture and. 
temperament, was only latent and was again 
ready to spring Jorth into the blossom and 
fruit of knowledge; Although · science was 
neither of the East, nor of the West, but 
international in its University, certain aspects 
of it gained richness of colour by reason of 
their place of origin. India, perhaps through 
its habit of synthesis, was apt to realise 
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instinctively the idea of unity and to ·see in 
the phenomenal world a universe instead of a 
multi verse. It was this tendency, the lecturer 
thought, which had led an Indian physicist, 
like himself, when studying the effect of force 
on matter, to find boundary lines vanishing, 
and to see points of contact emerge between 
the realms ofthe living and the non-living. 

THE MASTER-DISCOVERY · ... 
Now, what is the discovery of Sir Jaga- · 

dish Bose, which has created so much noise 
in the scientific world ? It is that disi:overy 
which has conclusively proved that " there 
is no sharp dividing line between. the nervous 
life of plants and animals, and in one respect 
it seems that the life of the plant Mimosa 
exactly reproduces the· life-history of human 

· nations." 
Now, what was the. prevailing th.eory 

with respect to .plants in the scientific world ? 
The ·· universally accepted theory has been 
that in plants like the Mimosa there was no 
transmission of excitation ·analogous to the 
nervous transmission in the animal, the 
propagated effect being considered as a mere 
hydro-mechanical disturbance. This theory 
was based on the experiments successfully 
carried out by the famous German plant-. 
physiologists; Pfeffer and Haberlandt. On 
account of the eminent position held by the 
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German scholars, the theory propounded by 
Dr. Bo3e before the Royal Institution about 
fifteen years ago, received but little acknow­
ledgmentfrom the other plant-physiologists 
of the West. · 
. The principal points of· difference are 
aptly noted down by Dr. J. C. Bose in a 
recent paper, from which we cull the 
following :-

" Few things appear to stand out in such 
striking contrast as the life activities in the 
animal and in the plant. .Scientific inquiries. 
have, indeed, been struck by the glaring. 
differences between the two. Animals respond 
to a shock by movement, whereas most plants 
maintain under a succession of blows an 
attitude of passivity. Certain tissues of the 
animal go on beating incessantly without 
any · apparent cause ; this spontaneous­
activity undergoes very characteristic modi-. 
fications under the specifications of different 
drugs, No corresponding phenomena· had 
been suspected in the plant. Animal tissues 
give electric sign of irritation ; ordinary: 
plants, according to leading electro­
physiologists, show no such signs of excite­
ment. · In the animal again there . is an 
evolution ofthe wonderful nervous system, 
by which the organism is put into intimate, 
communication with its different · parts and 
with the environment. :.. In the :, vegetal 

2 
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organism, on the other hand, · all authorities 
are unanimous in declaring that there is no 
such thing as a nervous impulse· even in a 
plant admittedly so sensitive as· Mimosa 
.Pudica. The two streams of life, , in plant 
and animal, .would thus appear to flow side 
by side, under the guidance of laws which 
are altogether diff.,rent." 

But Sir Jagadish Chander's investigation 
has upset the hitherto universally accepted 
theory and has successfully demonstrat.e!l_the· 
identical nature of :the nervous impulse in the 
plant· and animal. · · The success of the new 
research is largely due to the invention of a 
new apparatus of extreme sensibility. It is 
so delicately constructed as . to enable the 
plant to record automatically its perception 
of stimulus and the speed of . its. nervous 
impulse. . 
. This new apparatus, Sir Jagadish calls the 
Resonant Recorder. "The principle of my 
Resonant Recorder,"· says Dr. Bose, 
"depends olfa·certain phenomenon, known 
in music as resonance or sympathetic vibra­
tion .. ··We may be so tuned as ·to thrill to 
certain notes and· not to others. An 
artificial ear can be constructed to resonate 
to a sound of a definite pitch. The drum 
of the artificial ear is· made of thin 
soap-film; a.beam of light reflected from its 
surface forms charac;:teristic patterns of colour 
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on a screen. To various cries this ear remains 
deaf, but the apathy disappears as soon as the 
note to which the ear is tuned is sounded· 
at a distance. On account of· sympathetic 
vibration the artificial-ear·film is thrown 
into wildest commotion and the hitherto 
quiescent colour pattern on the screen is now 
converted into a whirlpool of indescribably 
gorgeous colours of peacock green and molten 
gold. · 

"In the same manner, . if .the strings of 
two different violins are exactly tuneq, then 
a note sounded on one will" cause the other to 
vibrate in sympathy. \Ve may likewise tune 
the vibrating writer, with a reed. Suppose 
the reed and the writer had both been tuned 
to vibrate a hundred times in a second. 
When the reed is sounded the writer will 
also "begin to vibrate in sympathy. In conse­
quence of this the writer will no longer 
remain in continuous contact with the record­
ing plate, but will deliver a fiUCcession of 
taps, a hundred times in a second." 

With this apparatus, we get a record 
which consists of a series of dots, and the: 
distance between one dot and the next repre­
sents one·hundredth part of a second. ··so. 
extraordinarily delicate is this new instru­
ment that by its means it is possible to record 
a time interval as short as the thousandth part 
ofJhe duration of a single beat of the heart. 
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Sir J agadish has these delicate instruments 
manpfactured by Indian artisans under his 
direct personal supervision. Now, .when his 
novel theories are being recognised and 
accepted by the celebrated scientific societies 
all over the world, orders are also pouring 
in for these purely Indian instruments. 

The researches of Dr. Bose have brought to­
light many of the activities which we have 
been accustomed to associate only with 
animal life. Suppose we give a blow 
to the plant, how long will it take to perceive 
the blow and give an answering signal ? The 
time has been found to be six-hundredth part 
of a. second. This period is subject to modi­
fication.as in.the animal under special condi­
tions. Thus, under. fatigue, the period is 
considerably prolonged ; after a severe shock 
it is said ,to remain dazed for a long time. 
Moreover, in summer, the speed· of nervous· 
impulse h11s been found to be about 30 mili­
metrl$. pee second. But it may increase 
upder warmth and decrease under cold. 

Again Dr. Bose has succeeded in arresting 
the-nervous impulse of the plant by interpos· 
ing an electric block, in a manner similar to­
the· corresponding arrest in the animal nerve. 

-'lntcixicating liquor produces the same· 
effect in plants as in animals. When Dr. 
Bose pbt:ired out a little poison on the plant, . . . . . . 
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the record showed an astonishing result; The 
speed of nervous impulse instantly decreased. 

Professor Bose has also proved that ·the 
trees begin to sleep at 12 P.M. and get up at 
8 A.M., in the morning, like the civilized 
nations of the world. The illustration of 
the death of a plant and also the reversal of­
the stimulus at the time .of death, was 
lucidly explained. · 

In establishing these facts with experi~ 
ments; Dr. Bose has to criticise the prevailing 
()pinions of the great German scholars and 
totally upset their theories. "Professor 
Bo5e strongly criticises," says a German 
scientific paper, " 'Dutrochet's theory that the 
transmission in plants is bne of hydro-mecha­
nical disturbance and not of true excitation. 
He urge5 that the capillary tubes will offer 
great r~istance to the passage of water in 
-case where feeble deformation of tissue had 
been caused by mechanical stimulation. 
Besides excitation is induced· and transmitted 
by means of stimulus which causes ilo mech!lo­
rtical disturbances. As regards Pfeffer's ex­
periment of transmission through cliforoform­
ed regions, Bose explains that ·'the penetra­
tion of narcotic inside the tissue was too 
slight to be effective. · . 

"Haberlandt, who scattered the tissue in all 
probability, failed to kill all the cells. Bose 
-claims that transmission of excitation in the 
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planUs analogous to the nervous impulse in 
tli.e aaimal. The inference of temperature 
and velocity supports his view." 

THE EFFECT OF THIS DISCOVERY 

Now, one may be tempted to ask:-" Ali 
these discoveries and researches are good, but 
what material good will it render unto the 
world? \Viii it put an end to the endless 
suffering of humanity ? " 

Let us first answer the question in the 
words of the great scientist Faraday. 
Faraday had : succeeded. in making a 
wire carrying a current move when in a 
magnetic field, and the t>isitor said, " Tell 
me, _Professor Faraday, and of what use is 
this new discovery," to which the reply 
was,-" Sir, of what use is the new-born 
child?" 

Really, this discovery is in its infancy, who 
can foretell that great res·uits may not come 
~rom it? When the law of gravitation was 
discovered, its author could not even imagine. 
t_hat it would be productive of such immense 
good. But. also in near future the discovery 
.'.'would mean an advance," in the words of 
Sir J. C. Bose, "of a revolutionary character 
in the 'science of Physiology, of Medicine and 
of Agriculture." . This· opinion has been 
endorsed by the famous scientific journaf 
... The Lancet," which speaks .highly of the 
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biological importance of Professor Bo5e's 
discovery: 

" The study of responsive reactions in 
plants must be regarded as of fundamental 
importance to the elucidation of various 
phenomena relating to the irritability of lining 
tissues._'' · 

This discovery about the plants, which 
will in the near future throw an entirely new 
idea and light on agriculture, is not the only 
department ·which will, through centuries, 
perpetuate his lasting fame. From the 
beginning he devoted himself heart and soul 
in discovering one broad and bold principle 
and to the realisation of this noble object he 
spared no pains and worked patiently on 
against powerful odds ....... both in Europe and 
Amercia. It is " the existence of similarity 
of phenomena in various spheres of things 
living or dead on their molecular basis of 
matter." -

PLANT RESPONSE . 

In his monumental work "Plant Response,'' 
published in the year I go6, he has recorded a 
series of wonderful discoveries which evoked 
considerable enthusiasm ·and ·admiration in 
the scientific world. There we find hitri 
dealing with . and proving beyond any shade 
of doubt, these discoveries :-



SIR J. C. BOSE 

" His experiments on root pressure and the 
rise of sap; those by which he seeks to 
demonstrate that not only sensitive plants, 
but all plants respond to excitation by varia­
tion of turgescence and electrical state ; his 
comparison" of the glandular structures of the 
sun-dew and pitcher plants with animal 
glands; his demonstration of Dr. Waller's 
" blaze current " in a brominated lead plant 
and assertion that it cannot \>e regarded as a 
sign of life : his "demonstration on the motile 
leaflets. of biophyture of the anodic and 
kathodic effects of constant current, and the 
velocity of transmission of excitatory waves ; 
his comparison retentiveness of molecular 
.change in metals with memory." 

Reviewing the above book and the book on 
" Electro-physiology " published in I 907, 
the well-known scientific paper Natu•·e 
observed:-

" A biologically equipped reader will 
experience dazzled admiration for the logical 
progressive way in which the author builds. 
up, not in words, but actually' on a complete 
functioning plant from three simple concep­
tions." The paper goes qn to add :-

" In fact the whole· book abounds in 
interesting matter skilfully woven together, 
and would be recommended as of great 
value, if it did not continually arouse our 
incredulity." 
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GOVERNMENT RECOGNITION 

The Government of India were at first 
very slow in recognising Dr. Bose's servic,es 
to the cause of Science. It was only after 
the Royal Society honoured him that they 
began to help him in various little ways 
and in I' goo sent him up to the Congress of 
Science at Paris. They conferred the distinc­
tion of C. I. E. in I 903 and at the time of the 
Coronation in I 911 they conferred-on him the 
title of C.S.I. When Sir J. C. Bose returned 
in I 9 I 6 from America the Government of 
Bengal arranged for a Sheriff's meeting to offer 
him a welcome and in 19I7, the knighthood 
was conferred on him. A huge meeting of stu­
dents was held to offer Sir J. C; Bose their 
congratulations on the knighthood and Dr. 
P. C. Ray appropriately occupied the chair. 
Among other things he remarked that Professor 
Bose must not be looked upon as a mere 
discoverer of scientific truth, but as a Yuga-

. Pravartak, i.e., as one who has brought 
about a new epoch in scientific thought 
a:nd methods and synthesis. He referred 
to Dr. Bose as a great man and an 
unselfish scientist. He said that if he had 
gone on'with his electrical researches, in the 
course of which he ably " succeeded in send­
ing wireless messages, before Marconi had 
done so, and if he had taken out patents for--
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the apparatus and instruments which he had 
invented, he could have made millions by 
·their sale." But he was a scientist pure and 
simple, he himself toiled on and on in spite of 
ridicule, opposition and lack of any recogni­
tion, leaving others to make money by. his 
researches. · 

HIS LATEST TRIUMPHS 

In the beginning of the year 1918 Dr. 
Bose's private laboratory was visited by 
His Excellency the Viceroy, Lord Chelms­
ford, accompained by the former Gover­
nor of Bengal. Their Excellencies- took 
so great an interest in his recent discoveries 
that they remained there for full two hours. 
Recently Dr. Bose succeeded in accomplish· 
ing a feat, which was so long considered 
utterly impossible. The Indian savant trans­
plantsJrees in perfect condition. At a recent 
experiment in Calcutta he first rendered 
the trees unconscious by the action of suitable· 
narcotics and thus saved the two trees .from 
the shock due to uprooting. Now, as . they 
were planted again, they are growing vigor­
ously. Another triumph of Sir Jagadish was 
the High Magnification Crescograph. This is 
one of his unique inventions .. It can magnify 
and record the growth of plants in as short a 

. period as a single second. The highest power 
of the microscope stands dwarfed by its side 
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by many thousand times. This instrument 
will, no doubt, bring- about a revolution In 
the scientific world, specially in the agricul­
tural department. The high magnification 
attained by it varies from ten thousand to a 
million times. A few months ago, the 
peculiar date palm-tree of Faridpur, attracted 
the attention of Dr. Bose. This tree, it 
was reported, lay down in the evening when 
the temple bells called the people to prayer 
and again in the morning stood erect. He 
sent his pupils witll.his own apparatus t() 
examine it. It is believed that the result will 
help him in his researches. The result will 
be published in the " Bose Institute Transac­
tions." 

THE BOSE RESEARCH INSTITUTE 

The Bose Research Institute which Dr. Bose 
has founded will be a lasting monument 
of his greatness. Dr. Bose had felt from 
very early days the extreme difficulties 
due to the absence 'of well-equipped 
laboratories in India. l;le knew also how 
little research work was encouraged in 
our Universities. \Vriting· in 1913 to the 
Bengal Educational Review he made some 
noteworthy observations. He maintains in it 
that there is no necessary antagonism bet­
ween teaching and research. "The object 
of a University being the advancement o£ 



SIR J• C. BOSE 

knowledge, this mustinclude the complement­
ary functions of the discovery of truth and 
diffusion of knowledge. It may be said 
generally that teaching degenerates unless 
it be kept in touch with research ; since the 
constant repetition of second or third-hand 
knowledge leads to mere mimicry in pupils : 
the living touch of reality is test." He pro­
·ceeds to say that the status of a university 
·depends on the answer to these questions: 

What advancement in any branch of 
knowledge has been made by you ? What 
-discoveries and investigations have been 
brought about under your fostering care ? Is 
your university to be always a preparatory 
scll.ool for the foreign universities which have 
a world-status ? Will you riever be able to 
make-your work so distinguished that instead 
·of there being a constant export of your 
·students to other universities, there should be 
an interchange and that you should receive 
an import of foreign students attracted by the 
·special contribution which your university 
has made to the general stock of knowledge? 
·" This is not to be regarded," he· :),dds, "as an 
unrealisable dream. It has been accomplish­
.ed before. The fame of Nalanda and 
'Taxila did attract students from other lands 
·who made long pilgrimages to the Indian 
·shrines of learning." 

Dr. Bose says in the same artide that the 
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facilities offered by the Government are· 
not many and th~t they are on highly red­
tape lines. Referring to possibilities in India,. 
he says of the Indian students:- · 

In my experience, there is a genuine desire among a 
fair numbe» of students to undertake research work. 
But as regards success in such work, I think it is often 
forgotten that research is different from class-teach-­
ing. There are at least ten thousand workers all: 
over the world engaged in original investigation, and 
we hear of compartively few_suocessful results. You 
cannot command results by merely opening Classes •. 
There must be favourable combination of circum .. 
stances for success in research. You must first have 
as the teacher one who after long seeking has found; 
who has seized boldly, as It were, the thorns that beset 
his own path in the hope of making it a little easier 
for those who should· come after; who enhances the 
value of life .and work by drawing others into the· 
great vortex of the struggle for truth. This is the· 
man who alone can kindle enthusiasm in his disciples~ 

. A candle can only be lighted from another burning 
candle. As regards the qualifications of the true­
student, he is one who comes seeking at all cost 
to know. It ia knowledge itself and not the acces~ 
sories of know ledge-fame, comfort, power-that 
should be all in all to him. The seeker after· 
knowledge must fix his eye _on the distant goal of 
truth itself. Under these conditions we may expect 
good results in researches of enduring importance. 
It must, however, be remembered that even out of a 

. number of earnest students there can only be a few 
who can succeed in striking out a new path. 

Of the future of Research Work in India,. 
he says:-

Ithink, there is a great future forauchworkin· India. 
First, on account of favourable conditions in the~ 
tropics, we hate a wealth of biological material 
unavailable to the Northern laboratories. The Indian' 
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mind is again characteristically synthetic ; it refuses 
to recognise artificial divisions. The greatest work 
for the future lies in the borderlands. Work of this 
description would require unremitting toil, great 
patience and _indomitable persistence. In these 
qualifications some of our students will not be found 
wanting. At present they find little scope for the . 
satisfaction of the nobler aspirations-not the lnere 
gratification of personal ambition-but the service 
which they can render by bringing their contribution. 
to the -store of the world~ knowledge. · 

In 1915, he foreshadowed the Research 
Institute in a .speech delivered at C.!llcutta :-

"This recognition that the advance of human 
knowledge will be incomplete without India's 
special contributions must be a source of 
great inspiration for future workers in India. 
His countrymen had the keen imagination . 
which could extort truth out 'of a mass of 
disconnected facts and the habit of meditation 
without allowing .the mind to dissipate itself. 
Inspired by his visits to the ancient U niver­
sities, at Taxila, at Nalanda and at Conjee­
varam, Dr. Bose had the strongest confidence 
that India would soon see a revival of those 
glorious traditions. There will soon rise a 
Temple of Learning where the teacher, cut off 
from wordly distractions, would go on with 
his ceaseless pursuit after truth, and dying 
hand on his work to his disciples. Nothing 
would -seem laborious in his inquiry; never 
is he to lose sight of his quest, never is he to 
let it be obscured by any terrestrial tempta-
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tions. For his is the Sanyasin spirit, and 
India is the only country where so far from 
there being a conflict between science and 
religion, know ledge is regarded as religion 
itself.- Such a misuse of science as is now 
unfortunately in evidence in the West would 
be impossible here. Had the conquest of air 
been achieved in India, her very first impulse 
"would be to offer worship at every temple for 
such a manifestation of the divinity in man." 

In November rgr6, however, Dr. Bose 
opened the Research Institute. It was done 
with due ceremony and the speech he deliver­

- ed in dedicating it to the nation is one of the 
finest of his public utterances. The · address 

. bespeaks a scientific mystic carrying on his 
brows "the calm wisdom of bis Vedic 
heritage." Dr. Bose is seen in it to be not 
merely the scientist searching truth with many 
a sigh, with his eye fixed on the minutest 
accuracies of detail but also .as a dreamer and 
idealist. We catch a glimpse of the very 
soul of .the East and htar the saintly accents 
of renunciation in words like these :- · 

"Not in matter but in thought, not 
in ' possessions but in ideals are to be 
found the seeds of immortality.- Not 
through material acquisition but in generous 
diffiusion of ideas and ideals can the true 
empire of humanity be established." 
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That· Dr. Bose's researches are inspired 
by a great idea will be seen from these. words 
of his:-. 
- The ideal of giving, of enriching, in fine, of self­
renunciation in response to the highest - call of 
humanity is the other and complementary ideal. rhe 
motive power for this is not to be found in personal 
ambition but in effacement- of all littlenesses, and 
uprooting of that ignorance which regards any-: 
thing as gain which is to be purchased at others• 
loss. This I know, that no vision of truth can come 
except in the absence of all sources of distraction, and 
when the mind has reached the point of rest. 

Speaking . of the gallant bind of. disciples 
he h~s gathered round him, he· says:-... 

Public life and the various professions will be the 
appropriate sphere of activity for many aspiring young 
men. But for my disciples, I call on those very few, 

·who, realising some inner call, will devote their whole 
life with strengthened character and determined 
purpose to take part in that infinite struggle to win 
knowledge for its QWn sake and see truth .face to· 
face. 

·,The Institute is meant for the advance· 
of science and the diffusion ·of knowledge. 
The civic and public diffusion of ·language .is 
to be " without any academic )imitations, to 
all races . and languages, to both men and 
women alike and for all time coming." 

The lectures given here will not be Mere repeti· 
tions of second-hand knowledge. They will announce 
to 'an audience of some fifteen hundred people, the nevf 
discoveries made here, which will be demonstrated for 
the first time before the public. We shall thus 
maintain continuously the highest aim of a great seat 
of leaming by ta~ing active part in tho advancement 
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and diffusion of knowledge. Through ·the regula,. 
publication of the transactions of the Institute, these­
Indian contributions will reach the whole world. The 
discoveries made will thus become public property. No. 
patent will ever be taken. The spirit of our national 
·culture demands that we should for ever be free from 
the deservation of utilising knowledge for personal 
gain. Besides the regular staff, there will be a selected 
number of scholars, who by their work have shown 
special aptitude, and who would devote their whole· 
life to the pursuit of research. They will require 
personal training and their number must necess:J.rily 
·be limited. But it is not tho quantity but quality that 
is t>f esseptial importance. 

The Institute will not shut its doors against 
foreign students, as some English institu­
tions do; For, as Dr. Bose says:- . , 

It• is my further wish, that as far as the limited 
acDommodation would permit, the facilities shot1ld ·be­
available to workers from all countries. In this I am 
attempting to carry out the traditions of my country,. 
which so far back as twenty-five centuries ago, 
welcomed all scholars from different parts of the world .. 
within the precincts of its ancient s~ats of learning, at. 
N alanda and at Taxilla. 

· Of its future he observes :-. 
Tb."ese .are the ·dreams that wove a net-work rouncf 

my wakeful life for many years past. The outlook is. 
endless for the goal is at infinity. The realisation 
cannot be through one life or one fortune but through 
the co-operation of many lives and many fortunes. The 
possibility of a fuller expression will depend on very 
large endowments. But a beginning must be mader 
and this iB the genesis of the . foundation of this 
institute. I came with nothing and shall retum as I 
came; if something is accomplished in the interval, that 
would indeed be a privilege, What I haYe I will offer 
and one who had shared with me the struggles and 
hardship that had to be faced, ha• wi118d to bequeath 

3 
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all that ill ·hers for the same object Ill all my 
struggling efforts, I have not been altogether solitary. 
While the world doubted there had been a few, 
now in the city of silence, who never wavered in their 
truat. 

DR. :SOSE AS A TEACH:\>R 

Dr. B.ose must not be regarded as ~merely 
a scientist whose life has been spent"- within 
the chambers of study and researc!l. He has 
many other interests in life and his . talents 
are also many-sided. Prof. Sudhindra Bose, 
writing from America, has paid liim a well­
deserved tribute :-
- "Prof. Bose is a clear, forceful and 
convincing speaker, is intoxicated · with 
the . fascination of hjs work and speaks 
therefore out of the fulness· of his heart, 
and has ' no time for the gaudy acts of 
the professional spell-binders. He is tntense-

. ly human and sees deeply that the essential 
brotherhood of man is a glowing reality and 
pot a mere abstraction. . His passion as a 
humanist is ' India and its people.' As a 
teacher and guide of young men, Dr. Bose 
has been remarkably successful,:' What he 
did for them, he has himself expressed in" a 
recent address of his to the students:-

In your congratulations for the recent ·honour you 
have overlooked a still greater that came to me a 
a year ago,.when I was gazetted as your perpetual 
professsor ao that the tie which binds me to you is 
never to be severed. Thirty-two years ago I sought 
to be your ·teacher. If I were .to :begin life anew I 
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..,auld not have .chOsen a higher vocation. And for. 
the trust that was imposed in me could I do anything 

- Jess than place before you the highest that I knew? _I 
never appealed to your weaknesses but your strength. 
I never set before you what was easy, used all the 
-compUlsion for the choice of the most difficult, and 
Perhaps as a reward for these years of effort; I find· all 
-over India those who have been my pupils occupying ' 
position of the highest trust and responsibility in 
different walks of life. I do not merely count those 
who have won fame and success, but I also claim 
many others who have taken up the burden of lite 
manfully and whose life of purity and unselfishness 
had brought gleams of joy into suffering lives. 

On one occasion, he pointed out that the 
striking feature in the life of a teacher in India 
was the great devotion he evoked in the stu­
<ients. This idea:! was highly valued both in 
England and India. In Indi3, he said, the 

. teacher was like the head of a family, revered 
by his pupils so deeply as to show itself by 
touching the feet of the Master. This wm; 
not a servile act, but one of respect and 
regard, and the teacher often reciprocated the 
sentiment in loving his students and by 
being generous to their faults. ProfesSor 
Bose said he had the good fortune never-- to 
have had any trouble with his students, ~uring 
his 35 years of worlt in th~ college. 'The 
re...l secret of success was in trying to looli at 
things from the students' point of view and 
to cultivate a sense of humour. 

OTHER INTERESTS 

Dr. Bose was elected in rgi I to the· chair 
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of the.·Bengal Literary Conference held at 
Mymensingh. Though the address deals mainly 
with unvoiced life, the style in 'which it is 
written as also the relation sought to be 
established between science and poetry indi­
cate·the wide scholarship and thought of .the 
scientist. He said : " Both the poet and the 
scientific inquirer were seeking in their 
different ways to lift the veil from the mys­
tery beyond. The poet, ignoring the need of 
rigid proof, has to use the language of imagery. 
The burden of his song is a perpetual "as if." 
The scientific inquirer on the other hand has 
to ·practise constant restraint in order to 
guard himself against self-deception. Even 
so, however, he, like the poet, comes into the 
regions of light invisible. To him also the 
opaque becomes transparent, and force and 
"matter tend to lose their mutual distinctive­
ness and are fused in one. It is here, on the 
threshold. of this realm of wonder that he may 
drop for a moment his accustomed self-ex­
pression, and exclaim in exultation " not ' as 
if '-but the thing itself." The address was 
delivered in Bengali, a language in which Dr. 
Bose is in~ch interested. 

PUBLIC SERVICES COMMISSION 

Dr. Bose gav·e this. evidence .in 1913 be­
fore the Commission:-
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Regarding the question of limitations thai exist in 
-employment of Indians in the higher service, . I should 
like to give expression to an ·injustice which -is very' 
keenly felt. It is unfortunate that Indian graduates 
<lf European universities who have distinguished 
.themselves in a remarkable "'Il&nner do not ·ror one· 
reason or other find facilities for entering the higher 
-educational service. 

As teachers and workers it is ' an incontest8.ble 
.fact that Indian officers have distinguished them-. 
selves very highly, and anything which discriminates. 
between Europeans and Indians in the walt- of pay . 
..and prospects is most undesirable. A sense of m.:. 
justice is ill-calculated to. bring about that harmOny 
which is so necessary among all the members of an 
.educational institution, Professors and students alike~· 

HIS PATRIOTISM 

Dr. Bose is one of the greatest partiots India 
bas produced. His life is a living exampl~ 
<>f the many sided character of our Renaissance. 
Patriotism in a country like this comes often 
to be identical with politics. But it is our 
singular good fortune that it has found its 
expression not only. in politics but also in the 
sciences and the arts. The discoveries of 
Dr. Bose· have shed lustre on his, country. 
He has. raised his hand in the estimation of 
the world and shown that once again the 
world will have to sit at the feet of India 
and gain knowledge. By opening the Re· 
search Institute and attracting through it 
the best aspirants after knowledge from an 
.over the world, he has done more than anyl 
other to create and ensure the intellectua 



3_8 SIR J. ·C. BOSE, 

hegem()RY of the East. The institute revives 
the splendour _of Taxila and ~alanda, ·whose 
glorious memories fired the ambition of his. 
youth. .. 

If Dr. Bose has set by his life . an example 
of high-souled patriotism, he· has also given 
conscious expressio_n to it in many of his. 
sp~ches. In "Madura he asked, " are we a 
:living nation'' and said:-

fu-t.:aveiiing·-~11 over the world which I have done­
•0veral,times, I was struck by two great· ~chracteris­
tios . 'Of· different· ... nations. One cbaracteristio of 
Certain· nations - is living for the future~ '·An--: ih& 
·modern nations are striving to Win force and power­
froiD Nature. There is another class of men who 
live.on the glory of the past. Now what is to be the­
future _of Our nati(>n? Are we to live only in the glory 
of the 'past·and die off from the face of the earth, or to 
show that- we are wOrthy descendants of the glorious 
past ~nd to shOll· by our work, by our intellect and by 
our service that we are not a decadent nation? W & 
·have still a · great and mighty future before us, a 
future that will justify our ancestry. In talking about 
ancestry do we ever realise that the only way in which 
we can do honour to our past is not to brag of what 
our ancestors have done but to carry out in the future­
something as great, if not greater, than they? Are we· 
to be a living nation, to be proud of our ancestry and 
to try to win renown by continuous achievements t 
These mighty monuments that· I see around me tell us. 
what has been done till very recent times. I have 
travelled· over some of the greatest ruins -of the 
Universities of India, I have been to. the ruins of the­
University of Taxila in the farthest ·corner of India,. 
wbieb attracted the people of tho West and the East .. 
I bad boon to-. the ruins. of N alanda which 
invited all the West :to gain knowledge under 
its intelle~tual fostering. I had be_en all there and-
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seen them.~ I .~have come here ·also and I want to 
visit Conjeevaram. But are you to foster the dead 
or to try to bring back your University in 
India and drag once more from the rest of the world 
people who would come down and derive know· 
ledge from - India? It is in that way and that 
~ay alone we can win our self.respect, 
and we can make our life and the life of the 
nation worthy. · The present era is the era of Temples 
of learning. In order to erect temples of learning we 
require aU the offerings of our mighty people.- W J!J. 
want to erect temples and 'liiharaa, which ara'" sd 
indispensable to the study of Nature and her seorets: 
It is a problem .which appeals to ·every thoughtful. 
Indian; . It is by the effort of the people and by thefr· 

. generosity that au these mighty temples arose.;· and 
noW- are we to worship the dead stones Or are· we to·· 
enact living .temples so that the knowledge that has 
been made in India shall be perpetuated in India"? I 
receive requests from the different Universities in 
America and Germany to allow students from those 
countries to come and learn the science·· that· had· its 
birth in India. Now is this~ knowledge ·to pass 
beyond our boundaries, so that again in future time we 
have to go to tho West to get back "this know ledge or 

.are we kee_p this flame of learning burning all timer.' 

DR. BOSE A SCIENTIFIC MYSTIC 

, Even is a scientist Dr. Bose carries 
on his brows the "Calm wisdom of his Vedic 
heritage." He is a scientific mystic. 
In his investigations, he has often been 
reminded of the symbolic fresco in the dim 
caverns of A janta, depicting the cosmic dream 
of the eternal struggle of light with darkness.. 
As he went on, however, he J10t only succeed­
ed in detaching so often the real from the 
obscuring veil of darkness but came to find 
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an all-pervading unity in the universe. Every 
step in advance in this vast simplification­
making them all appear as various rhythms 
and harmonies of a single fundamental sequ­
ence-only drove the question . deeper :-

- "Who is he that sits within striking the mole­
eules this way and.that t Or what is he, pure, 

·free, ever the witness? Who interprets the re­
cor$ of strain, ·using the brain as his galveno­

:meter, and discording alike the laboratory 
and:. its instruments when these no longer 

· please him ?'' 

He said in concluding his lecture at the 
Royal Institution on the loth of May Igo2: 

" H was when I came upon the mute wit­
ness of these self-made records and perceived 
in them one phase of pervading unity t.hat 
bears within it all things; the mote that 
quivers in ripples of light, the teeming life 
upon our earth, and the radiant suns· that 
shine above us--it was then that I understood 
for the first time a little of that message pro-­
caimed by my ancestors on the banks of the 
Ganges thirty centuries ago :-

" They who see but one in all the changing 
manifoldness of this universe, unto them . 
belongs eternal truth, unto . none else, unto 
none else." 
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------
THE INDIAN TEMPLE OF SCIENCE 

BY PROF, PATRICK GEDDES. 

1 The f~llowing descriptive account of the Bose 
Research Institute in Calcutta, which was opened 
towards the close of last year, is from the pen of 
Prof. ,Patrick Geddes:-

The scientific event of the year in Calcutta is 
the opening of the Bose Research Institute, with 
ite great scheme not only of continuing the re­
'searches of its founder, but of carryi11g on his 
large conceptions of the investigation of the 
processes of life and with help of all the resources 
and refinements of the physical sciences. 

The Institute stands in the very centre of 
intellectual activity of Calcutta. The building 
which is meant to be a temple dedicated to science 
is a striking and dignified one. It is constructed 
<>f fine greyish purple ssndstone, and _in Indian 
style, of the pre-Mahomedan period, and the 
<>rnament and its details are symbolic throughout 
and repay study. In front is a small garden, 
appropriately of sensitive plants, with fountain and 
pool, and with sun dial anrl electrically controlled 
-clock dial for mutual comparison. A vivid sign 
<>f tracing, being the Institute and' its work is a 
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large double automatically made in two parallel 
curves ·before the eyes of the observer. One oi· 
the•e cur~es recot·ds the resultant of the e•sentinl 
chnnges of the atmospheric environments­
tempel'llture,light, etc , while the other summarises 
the responses of a large tree to those chnngin~r 
conditions for every . minute of the twenty-fout· 
hours. Thi• autol(raph of the tree gives striking 
nnd vivid demonstration of Sir. J. C. Bose's 
discovery thot all plants, including even rigid· 
tree•, are fully sen•itive to the changes around 
them. Even the passage of a drifting cloud is 

·perceived nnd rt'corded by the f.ree in its own 
peculiar smipt and by an instmment invented for 
this purpose, a marvel of Mientific ingenuity. 
Here then we hAve a con~picuou,s illustration of' 
the significance of this Institute as no mere 
lnboratory of this and that line of phy•ical or 
physiologicnl re•earch among mo11y, but from the 
fi~t aiming at the concentration of the main 
reRources and methods of the physical solenes•, 

· and of those to bear upon the centro I problem of 
all the biological Fcienc .. -t.hot of the essential 
pt·ocesses of life itself. 

The sp•cious Entmnce Hall hns a long series of 
glnss cnAeS which nt onee exhibit and presl>rve the 
essential npparatus of many past years of inquiry, 
ft·om physiCR.l reFenrches on electric wo.ves to 
ph~ siological researche& on life. These are arranged 
in bequence, that of their inct-easing pel'fection in· 
observation nnd record. Step by step one thus 
pn~es from infitrnments direct nnd simvle to the 
pre•ent, well-nigh of mal(icol el•borntion of 
delicacy nnd exactitude. Here we hnve Bose's 
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first. oppamtu• for •pace signalling by whi~h so far 
back as 1895 he sent at the Town Hall ether 
wave through a •olid 'vall, and 8. line of mAn 
including the Governor, and made it di•place a 
heavy weight, ring a bell and explode a mi11iature 
mine placed in a closed room. Recent instruments 

.record the imperceptible pulsation in a plant, note 
the p•rception·time within the thousandth part 
of second, and measure ultra-microscopic move4 

menta. The significance of this Institute as a 
centre of new invention, of exceptional skill in 
the construction of the most delicate apparatus. 
and in the possibilities of all these to science, anti 
ultimately to industries thus heccmes opporent. 
For it is here worth noting that most of the 
grea~ physical disrove•·ers and inventors from­
Watt and Kelvin, hack Galileo and Leonordo de 
Vinci, or onwru·ds to Bell and Edison and now 
Bose himself, hove been their own instrument 
makers, or bond ond brain thus alternately 

· sti{Dulate ea<·h other, to the complements] 
advances we cnJl "discovery" and "invention ,,. 
respectively. 

Let us first pnss through the great Lecture 
Hall, look into the octual Laboratories, where th& 
researches, prelimioory to all announcement of 
them, have to be made. These are partly in tb& 
maio building but more largely in the annex, and 
indeed largely olmost primarily, on the garden 
around, with wl!ich we may therefore best begin. 
Again, sensitive and other moving plonts pre­
ponderate like twiners and climbers, which cover 
a long and shady porgola which will serve o l•o as 
n college cloi•ter, ond its" Philosophers' Way.•• 
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The nearer ground is laid out with pleasant lawns• 
with fountain and tank for water-plante and with 
a group of trees, partly old inmates of the garden, 
partly lately transplanted hither, at full size, under 
·anresthetics. Under those trees is a variety of 
apparatus and above is perched an open platform 
for observation and thought by turns, since this 
·alternation of keen.outlook and meditative inter­
pretation is the very · process of science, the 
;rhythm of ite intellectual life... · 

From these beginnings of the future Biophy­
.sical Garden we may now enter the Laboratories. 
Here beyond the small marble entrance porch, 
again kept free for observation and meditation, 
·are glass houses-white, red and blue, for the 
stu~y of the ,growth · and behaviour of plante 
under light from opposite ends of the spectrum, . 
1\S compared with normal conditions. Beyond 
these are tba larger laboratories, electrical and 
-chemical, mechanical, and microscopic and 
physiological. 

For so many enquiries the three new storeyed 
annex is already insufficient. Research work 
'!llust thus ll.ow back into every available room of 
·the main building even into the long space under 
the gallery of the lecture ball, economically con­
·trived for work and use. The . further new 
building already begun, will thus soon be 
nquired. 

The Institute bas as yet only the beginning of 
·a Library, at present lodged in Sir J. C. Bose's 
bouse. But additions are urgent and these on a 
-eomprehensive scale are required by this Institute 
as not only a laboratory of varied research, but 



also more and more as a meeting ploce and clearing­
house at once of physical and biological sciences,. 
and these jn their ever-widening relations. 

A hostel for workers, of Indian simplicity 
yet also with something of Indian -Art, and' 
free from that too official and ' too often­
almost prison-like character which these institu­
tions of late years have too often been· acqui1ing· 
alike in East and West will also be erected, while· 
the Director's House is intended, in the-we trust 
still distant-future as a further hostel. 

Having thus broadly surveyed the new Ins­
titute, and seen, or foreseen, something of its­
working we may now enter the great Lecture. 
Hall which is seated for some 1,600 auditors. 
Here the inaugural ceremonies of the Institute­
took place and as soon as may be thereafter, a 
course of lectures by Sir J. C. Bose will be given 
embodying the main results of his studies in 
physics and in physiology, both plant and animal •. 
These will afterwards be published as a volume,. 
After courses individual lectures will also be 
announced from time to time, and fresh resear­
ches dsscribed as these advance to the level of 
publicity . 

. As the labomtories and grounds of the Institute­
nfford various fresh and vivid departures from 
conventional academic design, so also this great 
H,.ll, of the as yet best attainable environment for 
scientific exposition. And this first and foremost 
as a monument of simple, beautiful and efficient 
design, in which a large audience can at once see 
nnd hear withou~ the •isual interruption and the-
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acoustic defects too common in auditol'ia designed 
without the collo.boration of the physicist. 

The purpose of this.Hall is thus neither res­
trictedly scientific, aa its magnitude shows, nor yet 
simply popular. The essential idea is that of 
providing for the scientific exposition of ne1v 
knowledge, and this at its highest "ppeals to the. 
intelligent public, much 1\S does the Royal Institu­
tion of London. · · 

The Hall itself is. decorated with ·symbolic 
meaning and this at once for •chol"r and artist as 
well as scientist. The ceiliug design, with its 
great radiating lotus is freely adopted ·from one 
of the cathedral caverns of Aj·•nta, yet with the 
sensitive plants so speci~tlly counected with the 
work of the Institute, around its border. The 
body of the Hall is left quiet and plain, as befits 
its purpose of attention, but above the lantern 
screen, is SL frieze pBinting, an allegoric mR.Ster~ 
piece. · "The Quest" by Nandalal Bose, a well­
known member of that little group of c~tcutta 
artists who are recovering the tradition of Indian 
painting, yet adapting these to modern interest 
and individual expression. Starting from the 
sacred river at d •wn, st.-ides forth the tall and 
keen braced figure. of " Intellect" feeling the 
sword edge with which he h:ts to cleave his. way 
and companioned in his adventurou• journey by 
his bride " Imagination " inspiring- him 
with her magic-flute. 'rhus ' here in the 
institute its distinguished scientific leader will 
stand as thinker with the artist, the philosopher 
and the poet. The final Rnd. fOC>\1 orD><ment of 
the Hall the great relief in bronze, ·silver and gold 
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is that of .the sun-god rising1n his· chariot to the -
daily cosniio_strife of light with darkness. 

How this new Institute may act and react with 
Indian thought and life, as well as with -' the 
world's science, and how t]lso it mn.y advance here 
industry, there ngricujtm·e, there agnin medicine, 
and. above all the needed emancipation and 
renewal 'of higher- educntion, it js too soon to 
-predict. Enough for the present·t.hat this flo•verhig 
of a cre.:tive life should now fully be opened. Its 
fruits_ will ere long be maturing, Bnd even its 
seeds of new activities spreading throughout 
India ~tnd flying over tlurworld. 

· ...... -· -z ~ Copies Jun·· }Ql9. Nrtt ... ~Rn .t Co.,•)Jadr"•• Fint QUJt.um. ~ • - - . 



ESSAYS ·AND. DISCOURSES 
BY 

.DR. PRAFULLA CHANDRA RAY, C. I. E. 

This is a Co.mprehensive collectiOn of the writings! 
and speeches of Dr. P. C. Ray,_ the well-known Indian' 
chemist. At the request of the publishers, the papers. 
collected for the first time in this volume have been 
selected and revised by Dr. Ray himself. ·Appropria·, 
tely enough Dr. Ray's contributions on Scientific 
Researches and Hindu Chemistry in particular find 
precedence in this collection. The volume opens-with 
a paper on 11 The Problem of Scientific Education in 
India" written as ~arly as. 1889. in the pages of the· 
Calcutta Review. Among other papers in this section 
are-" Progress of Chemistry in Bengal," .. Possibilities 
of Chemical Industries in India," " Higher Science in 
the Universities,"" Chemistry and Medicine'' and the. 
special lectures On ·.a Hindu Chemistry" delivered by 
Dr. Ray in February last at the Madras University • 
. This is followed bY papers on Education and Industries 
-Dr. Ray's evidence before the Royal Commission on 
Public Services. on the Educational Services as also 
before the· Indian Industrial Cominission ·in 1917 .. 
·Dr. I Ray's thoughtful article on "Bengali Brain and 
its Misuse" which had provoked a groat deal of dis­
cussion in. the Indian Press in 1910, his presidential· 
addresses to the Benial Literary Conference and the 
last Social Conference at Calcutta,· are also included 
in this volume. Then follow Dr. Ray's appreciations 
of the late Anand& Mohan ·Bose, Dadabhai N aoroji 
and Sir William Wedderburn. The · append! 
contains. a complete list· ·of the researches ! 
Dr. Ray and his pupils. The volume is bound in~lol 

PR}CE RS. 3. (THREE RUPEES.) 
~ 

TO SUBSCRIBERS OF THE "INDIAN REVIEW,'•., RS. 2-~. 

G. A. Natesan & Co., Simkurama Chetty St.,· Madra•. 


