SIR J. C. BOSE

A SKETCH OF HIS LIFE AND CAREER
thananjayarao Gadgil Library

(MG —

GIPE-PUNE-048023

| PRICE AS, FOUR
G. A. NATESAN & CO,,
MADRAS



BIOGRAPHIES OF EMINENT INDIANS.

A Beries of Uniform Rooklets each with a Portrait giving a
succinct biographical aketch and containing copious extracts
from the speeches and writings of the versonages described.

Toru Dutt

Mrs Sarojinl Naidu
Rablndranath 'lagore
Michael Madhusudan Dutt
Dadabbai Naord ji

Sir ' M Mehta

Dinehaw Edu )i Wacha
Mahadev Govii @ Ranade
G K Gokhale

Dr Kash Bebari Ghose
Lala 1 ajpat Rai

Ravi Varma

KT Telang

Surendranath Panerjea
Romesh Chunder Dutt
Ananda Molian Bose

W C Bounerjee

Lal Mohun G hose

Raja Rnm Mohan Roy

V P Madhnva Ilao

Sir J, C. Bese

Dr, P, C, Ray

Sir T. Muthusaml Iyer

Budruddin Tyahji

Sir Syed Ahmed

Sir Syed Amir All

Nawab Mohsin-ul-Mulk

H H The Agha Kban

Sir Salar Jung

Sir 8 Subramania Iyer

Bal Gangadhar Tila

M K Gandhi

Madan Mohan Malaviya
Babu Kristo Das Pal

i N Mudholkar

V Krishnagswami Aiyar
Dewan C Rangncharlu
Hahinitulls Mohamed Saxani
Iswara Chandra Vidyasagar
Beliramji M Mulabari

Bir C Bankaran Nuair

H H The Gaekwar of Paroda
R Nagunatha }an, S |
8ir N, G, Chandavarkar

J. N, Tata

Sasipada Banerjl

Foosciap 8vo, Price, As. Four cach

~D. E. WACHA'S SPEECHES AND WRITINGS.

The Hon.

Sir Dinshaw
Wacha's
numerous
Speechesand
Writings are
brought
under one
cover for the
first time in
this volume.
It contains
his Congress
Speeches,
as also his
valuable
papers on
€@ ¢ o nomie,
commercial
and financial
subjects.
“Thesubjects
have been

.handled with

masterly ability and can be appreciated not only by
specialists but by lay readers as well."—Commonweal_
Cloth bound. Indexed. Rs.3. ToSubscribers of “LR."2-8,

G. A, Natesan & Co., Sunkurama Chetty St.. Madraa.



SIR J. C. BOSE’

PARENTAGE

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

Muslim capital of Bengal. From a very
early age Jagadish showed a marked bent
towards inventions. His father the late
Bhagwan Chander 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
tharacter and much originality. His son has
given some intercsting 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 remember 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 vseofa
contribution on this subject which appeared recently
in the Gentury Review from the pen of Mr, Phanindra-
nath Basu.
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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 Western education im-
pressed itself on some in a dead monotony of
imitation of things Western, whilein 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, were belonging to
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 riversandstagnant -
pools, I first derived the lesson of that which
constitutes® true manhood. From them too
I drew my love of nature.” i

A vividand 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’ of some of my school-fellows
did not produce any misgivings in her.
She welcomed and fed all these as her
own childern; for it is_only true of the
mother heart to go out and enfold in her
protecting care all those who needed succour
and a mother’s affection.”

EARLY EDUCATION

Dr. Bose was sent only to an old-
fashioned village pathasala, He beals
testimony to its value in these: words: ¢
now realise,” says Sir J. C. Bose, *the
object of my being sent at the most- plastic

_period of my life to the vernacular -school,
where I was to learn my own Janguage, 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 i 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 dacoit 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 hearrested
one of the great leaders of these dacoits,
single-handed, 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
new - occupation as, it was then simply
impossible for h1m to revert to his particular
vocation.

.+ My father took 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
men, whose profession had been to deal out

wounds and deaths. = He had accepted a
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life of peace but he could not altogether wipe
out his old memories. He used to fill my
infant mind with the stories of ‘his bold
adventures, the numerous fights in which he
had taken part, the death of his companions
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 laws. He neveér
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 oncein a river journey we
were pursued by several long boats which
came too near for us to effect an escape, and
the erstwhile dacoit leader, my attendant,
stood up and gave a peculiar cry, which
was evidently understood. For the pursuing
boats vanished at the signal.” K

STUDY AT+»CAMBRIDGE -

Mr. Bose watched his son’s educational
progress with keen  interest.  When
Jagadish graduated himself from St. Xavier’s
College, Calcutta, he bad a strong. desire to
goover 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 himto 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
Iying 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 wasto bea scholar not an
administrator.” .

. He longed to get a scientific education in
England; as nothing stood in bhis" way, he
went over to Cambridge and passed his B. A.
examination,in 1884 from the Christ College,
Next year he secured the B. Sc. degree from
the London University.

After completing his education abroad he
returncd to.Calcutta. 'Who could have
dreamt that Jagadish would again go over to
the land of his education to preach a startling
and original theory! Whocould even imagine
that Jagadish would one day assume the
position of a teacher in the land, where he
earnestly sought for light, the light of science!

HIS LABOURS IN THE CAUSE OF SCIENCE
Though Dr. ,Bose got the Professorship
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of Physics in the Presidency College, he could
not obtain any facilities to carry on
his researches. * When 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 18g5. 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 Elc,ctn-
city which were published in the Elactri-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 consi-
dereda high honour to a scientist to have
his essay published by the Royal Society in
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its journal. They not only 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 hif the
grant. -

All along Dr, Bose has been an ardent
student of science. To learn, to wait,
-wasto 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 1896 that
he 'sent the result of his research to . the
Royal Society which had lent such a helping
hand to hisnoble cause. The learned Society
was literally amazed at the important confri-
bution made by him for the advancement 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 time—
Professor Mayconi 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 18935, 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 18g7 that he was first asked to
deliver before the Royal Society the Friday
evening discourse. He acquitted himself
very creditably andspoke on electrical waves.

Four years later he delivered his second
Friday evening 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 19I5, to deliver for the third
time another Friday evening discourse. A
well-known Review, writing in 1914, said :—

The great honour of delivering a Friday evening
discourse before the Royal Institution of Great Bri-
tain bas again been offered to Dr.J. C.Bose. The
subject of Dr. Bose's discourse will be his recent
peycho-physiological research, which opening out a
new line of research has created much interest in the
‘scientifio world. Professor Bose has 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 lecture be-
fore some learned societies in France and Germany,

but it will not be possible, perhaps, to include America
in his forthcoming tour. . ’

The third appearance of Dr. Bose before
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the Royal institution was part of an extended
tour to which we, shall presently return.

LECTURES IN PARIS

It must be mentioned here that in 1900, he-
wassent by Sir John Woodburn the Lieutenant-:
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 littlelater he was
invited to deliver a series of lectures 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
Saciety De Zoologique. He was elected
about the year 1902 to the Council of the
Socuety Francaise De Phisique. = =

HIS TOUR RQUND THE WORLD

-We referred to Dr. Bose’s third Friday
evening discourse. He was also invited by
the Oxford Univers:ty 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 scientista were
prosent. When they saw the experiments they were
convinced that “ Life is one.” Before this, results of
Dr. Bose's enquiry were 30 astonishing to them as to
challenge their belief. Nothing short of actual visua~
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lisation could convince them. It was 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 *“where
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_experiment.s.

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
demonstrations provided by his instruments,
Interest was so keen that the Botanical
department 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 visitand was much
struck with the significance of Dr.” Bose’s
discoveries to psychologists. Onthe 27th June
Prof. ‘Bose gave an address illustrated by
experiments before a meeting of savants
at Vienna. Prof. Molisch, the Director of
the Pflargen Physiologishches of the Imperial
University of Vienna, while proposing a vote
of 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 Iabora-
tory at Calcutta.

. Prof. Bose visited America also durmg
this tour. He was flooded with invitations.
from Maine to California. Learned bodies
suchas the New York Academy of Science, the
Brookelyn Institute of Artsand of Sciences, the
Harvard, the Columbia and the Chicago-
Universities listened with delight to him and
presented him with addresses.

Inreply to oneof the numerous addresses of
welcome which were pr&ented to hlm, 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 uniformly 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 bordertand between
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
West These opinions have also been fully endorsed
in other centres of learning and 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 Univer-
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. 1,200. 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. 100..

. Dr. Bose opened his address by alluding
to the historic journey of Jivaka, 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 knowledge was never the exclusive 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 that 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 forth 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

multiverse. It was thistendency, 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 of the 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 discovery
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 theory
with respect to.plants in the scientific world?
The " universally accepted theory has beén
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 asa 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. Bose before the Royal Institution about
fifteen years ago, received but little acknow-
ledgment from the other plant-physiologists
of the West. '

. The principal points of" difference are
aptly noted down by Dr. J. C. Boseina
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 anm
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 anp
evolution of the 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 asa nervous impulse evenina
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 different.”

But Sir Jagadish Chander’s mvestlgatlon
has upset the hitherto universally accepted
theory and has successfully demonstrated the
identical naturé 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 caIls the
Resonant Recorder. “The principle of my
Resonant Recorder,” - says Dr. Bose,
“depends on' a-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 pltch The drum
of the artificial ear is made of thin
soap-film ; a.beam of light reflected from its
surface forms characteristic 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 txactly tuned, then
a note sounded on one will cause the other to
vibrate in sympathy. We may likewise tune
the vibrating writer, with a reed. Suppose
the reed and the writer bad both been tuned
to vibrate a hundred times in a second.
Whern 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 succession 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 asshort as thethousandth part
of the duration of a single beat of the heart.
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Sir Jagadish has these delicate instruments
manufactured 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 a2 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 has been found to be about 30 mili-
metres. per second. But it may increase
under 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.

“Infoxicating liquor produces the same
effect in plants as in animals. When Dr.
Bose poured 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 AM., 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 expen-
ments, Dr. Bose has to criticise the prevailing
opinions of the great German scholars and
totally upset their theories. * Professor
Bose strongly criticises,” says a German
scientific paper,  Dutrochet’s theory that the
transmission in plants is one of hydro-mecha-
nical disturbance and not of true excitation.
He urges that the capillary tubes will offer
great resistance 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 no mecha-
nical disturbances. As regards Pfeffcars ex-
periment of transmission through chloroform-
ed regions, Bose explains that ‘the penetra-
tion of narcotic inside the _tissue was t00
slight to be effective. :

“Haberlandt, who scattered the tissuein all
-probability, failed to kill all the cells. Bose
claims that transmission of excitation in the
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plant:is analogous to the nervous impulse in
the amimal. The inference of temperature
and velocity supports his view.”

THE EFFECT OF THIS DISCOVERY

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

Let us first answer the question in the
words of the pgreat scientist Faraday.
Faraday = had : succeeded. in making a
wire carrying a current move when in a
magnetic field, and the visitor 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 results may not come
from it? \When the law of gravitation was
discovered, its author could not even imagine.
that 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 thescience of Physiology, of Medicine and
of Agriculture.” This opinion has been
endorsed by the famous scientific journal
“The Lancet,” which speaks highly of the



SIR J. C. BOSE 23

biological importance of Professor Bose’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. Itis “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 1906, he has recorded a
series of wonderful discoveries which evoked
considerable enthusiasm -and admiration in
the scientific world. There we find him
dealing with . and proving beyond any shade
of doubt, these discoveries :—
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* His experiments on root pressure and the
rise of sap; those by which he seeksto
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 léad plant
and assertion that it cannot be 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
4¢ Electro-physiology ”* published in 1907,
the well-known scientific paper Nalure
observed :— ’ )

“A Dbiologically 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 on 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.”



SIR J. C. BOSE 25

 GOVERNMENT RECOGNITION

The Government of India were at first
very slow in recognising Dr. Bose’s services
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 Ygoo sent him up to the Congress of
Science at Paris. They conferred the distinc-
tion of C. L. E. in 1903 and at the time of the
Coronation in 1911 they conferred'onhim the
title of C.S.I. 'When Sir J. C. Bose returned
in 1916 from America the Government of
Bengal arranged for a Sheriff’s meeting to offer
him a welcome and in 1917, 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 asa mere
discoverer of scientific truth, but as a Yuga-
'Pravartak, 4.6., as one who has brought
about .a new epoch in scientific thought
dnd 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-
plants trees 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. Thisis
one of his unique inventions. . It can magnify.
and record the growth of plants in as short a

_ period as a singlesecond. 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 with his own apparatus to
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. He knew also how
little research work was encouraged in
our Universities. Writing" 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 of
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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
school for the foreign universities which have
a world-status ? Will you never 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 adds, “asan
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 article that the
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facilities offered by the Government are
not many and that 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 numbep of students to undertake research work.
But as regards success in such work, I think it ig 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 wers, the thorns that beset
his own path in the hope of making it a littie 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. Itis knowledge itself and not the acces-
gories of knowledge—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 forsuch work in- India.
First, on account of favourable conditions in the-
tropics, we ha%e a wealth of biological material
unavailable to the Northern laboratories. The Indian
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mind is again oharacteristically 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 mere
gratification of personal ambition—but the service
which they can render by bringing their contribution.
$o the -store of the world’'s knowledge. |

In 1915, he foreshadowed the Research
Institute in a speech delivered at Calcutta :—

¢ This recognition that theadvance 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 Univer-
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 bis 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 hisis the Sanyasin spirit, and
India is the only country where so far from
there being a conflict between science and
religion, knowledge 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 1916, 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 his 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 hear the saintly accents
of renunciation in words like these :—

“Not in matter but in thought, not
n ° 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 io the highest - call of
humanity is the other and complementary ideal. The
motive power for this is not to be found in persenal
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 band of. disciples
he has 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 fow,

‘who, realising some inner call, will devote their whole
life with strengthened character and determined
purpose to take partin that infinite struggle %o win
knowledge forits own 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 Janguage is -
to be “ without any academic limitations, to
all races and languages, to both men and
wornen alikeand for all time coming.”

The lectures given here will not be mere repsti-
tions of second-hand knowledge. They will annm}):c;
toan augllence of some fifteen hundred people, the nev}
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 learning by taking active part in the advancement

%
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and diffusion of knowledge. Through “the regular
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 apirit of our national
-oulture 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 necessarily
‘be limited. But it is not the quantity but quality that
isof esse_ntial importance. i :

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

Itis my further wish, that as far as the limited
acoommodation would permit, the facilities should be
available to workers from all countries. In this I am
attempting to carry out the traditions of my counfry,
which so far back as twenty-five centuries ago,
welcomed all scholars from different parts of the world,

within the precincts of its ancient seats of learning, at
Nalanda and at Taxilla, -

. Of its future he observes ;-

These are the dreams that wove a net-work round
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 made,
and this is the genesis of the foundation of this
institute., I came with nothing and shall returnas I
came ; if something is accomplished in the intorval, that
would indeed be a privilege., What I have I will offer
and one who had shared with me the struggles and
hardship that had to be faced, has willed to bequeath

3
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gll that is ‘bers for the same object In all my
struggling efforts, I bave not been altogether solitary.
While the world doubted there had been a few,

now in the eity of silence, who never wavered in their
trust.

DR. BOSE AS A TEACHER

" Dr. Bose must not be regarded as  merely

a scientist whose life has been spent" within
the chambers of study and research. He has
many other interests in life and his . talents
are also many-sided. Prof. Sudhindra Bose,
writing from America, has paid him a well-
deserved tribute :—

" “Prof. Bose is a clear, forceful and
convincing ‘speaker, is intoxicated - with
the fascination of his 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 intense-

“ly human and sees deeply that the essential

brotherhood of man is a glowing reality and
not 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 thaf the tie which binds me to you is
never to be severed. Thirly-two years ago I sought
to be your ‘teacher. IfI were fo begin life anew I
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could not have chosen 2 higher vocation. And for.
the trust that was imposed in me could I do anything

- less than place before you the highest that I knew ? 1
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 ocoupying '
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 life
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-
dents. This ideal was highly valued both in
England and India. In India, 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 was
not a servile act, but one of respect and

regard, and the teacher often reciprocated the
sentxment 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 studeats, during
his 335 years of work in the college. 'The
real secret of success was in trying to look at
things from the students’ point of view and
to cultivate a sense of humour.

OTHER INTERESTS

Dr. Bose was elected in 1911 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
writtenn 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 thelanguage 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.
Base is imdch interested.

PUBLIC SERVICES COMMISSION

Dr. Bose gave this evidence in 1913 be-
fore the Commission :— '
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Regarding the question of limitations that 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
of European universities who have distinguished
themselves in a remarkable manner do not for cne
reason or other find facilities for entering the higher
aducational service. .

As teachers and workers it is an incontestabie
fact that Indian officers have distinguished them-
selves very highly, and anything which discriminates
between Europeans and Indians in the way of pay .
and prospects is most undesirable. A sense of in-
justice is ill-caloulated to. bring about that harmony
which is so necessary among all the members of an
wducational institution, Professors and students alike."

HIS PATRIOTISM

Dr. Bose is one of the greatest partiots India
has produced. His life is a living example
of the many sided character of our Renaissance.
Patriotism in a country like this Gomes 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 all
over the world, he has done more than any
other to create and epsure the intellectua
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hegemony of the East. The institute revives
the splendour of Taxila and Nalanda, - whose
glorious memories fired the ambition of his
youth. L

If Dr. Bose has set by his life 'an example
of high-souled patriotism, he- has also given
conscious expression to it in many of his
speeches. In “Madura he asked, “are we a
diving na_tiqq *’ and said :—

in-travelling all over the world which I have done
soveraltimes, I was struck by two great chracteris-
tics . 'of - different. nations. One characteristic of
certain pations is living for the future. " All- the
‘modern nations are striving to win force and power
from Nature. There is another class of men who
live.on the glory of the past. Now what is to be the
future of our nation? Are we to live only in the glory
of the past'and die off from theface of the earth, or to
show that we are worthy descendants of the glorious
past and to show by our work, by our intellect and by
‘our service that we are not a decadent nation? We
kave 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?
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 ruing of the
Usniversities of India, I have been to_the ruins of the
University of Taxila in the farthest corner of India,
which attracted the people of the West and the East..
I had been to-, the ruins. of Nalanda which
invited all the West "to gain knowledge under
its intelleqtual fostering, Y had been 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 fo 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
way 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 all the offerings of our mighty people. We.
want to erect temples and wvikaras, which are” so
indispensable to the study of Nature and her seoreta.
It is a problem .which appeals to ‘every thoughtful:
Indian.. it is by the effort of the people and by their
~generosity that all these mighty temples -arose; and
now-are we to worship the dead atones 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 the West to get back this knowledge or
.are we keep this flame of learning burning all time ¥-

DR. BOSE A SCIENTIFIC MYSTIC
. Evenas a scientist Dr. Bose curries
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 symbglic fresco in the dim
caverns of Ajanta, depicting the cosmic dream
of the eternal struggle of light with darkness.
As he went on, however, he not 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 ishe that sits within striking the mole-
cules this way and that 77 Or what ishe, pure,
‘free, ever the witness? Who interprets the re-
cords 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 1oth of May Igo2:

“ It was when I came upon the mute wit-
ness of these self-made records and perceived
in them one phase of pervading unity that
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 elge,”
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THE INDIAN TEMPLE OF SCIENCE

BY PROF., PATRICK GEDDES,

r The following descriptive account of the Bose
Research Institute in Caleutta, 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
its great scheme not only of continuing the re-
Searches of its founder! but of carrying 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
of fine greyish purple sandstone, and in Indian
style, of the pre-Mahomedan period, and the
ornnment and its details are symbolic throughout
and repay study, In front isa small garden,
appropriately of sensitive plants, with fountain and
pool, and with sun dial and electricrlly controlled
clock dial for mutual comparison. ‘.A. vivid sign
of tracing, being the Institute and its work isa



42 APPENDIX

Inrge double automatically made in two parallel
curves -before the eyes of the observer. One of"
thete curves records the resultant of the essentinl
changes of the atmospheric environments—
temperature, light, ete , while the other summarises
the responses of a large tree to those changing
conditions for every minute of the twenty-four
hours. This autograph of the tree gives striking
and vivid demonstration of Sir. J. C. Bose's
discovery that all plants, including even rigid.
-trees, are fully sensitive to the changes around
them. Even the passage of a drifting cloud is
"perceived and recorded by the tree in its own
peculiar seript and by an instrument invented for
this purpose, a marvel of scientific ingenuity.
Here then we have a conspicuous illustration of
the significance of this lnstitute as no mere
laboratory of this and that line of physical or
physiologicsl research among many, but from the
first aiming st the concentration of the main
resonrces and methods of the physical soleness,
" and of those to bear upon tbe central problem of
all the biological sciences—that of the essential
processes of life itself.

The spacious Entrance Hall has a long series of
glass cases which at once exhibit and preserve the
essential apparatus of many past years of inquiry,
from physical researches on electric waves to
pha siological resenrches on life. There are arranged
in sequence, that of their increasing perfection in’
observation nand record. Step by step one thus
passes from instruments direct and simple to the
present, well-nigh of magical elrboration of
delicacy and exactitude. Here we have Bose's
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first npparatus for space signalling by which so far
back as 1895 he sent at the Town Hall ether
wave through a solid wall, and & line of men
including the Governor, and -made it displace a
heavy weight, ring a bell and explode a miniature
mine placed in a closed room. Recent instruments
.record the imperceptible pulsation in a plant, note
the perception-time within the thousandth part
of second, and measure ultra-microscopic move-
ments, The signifiennce 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, and
ultimately to industries thus becomes npparent.
For it is bere worth noting that most of the
great, physical discoverers and inventors from—
‘Watt and Eelvin, back Galileo and Leonardo de
Vinei, or onwards to Bell and Edison and now
Bose himself, have been their own instrument
mnkers, or band and brain thus alternately
-stipulate each other, to the complemental
advances we ca)l * discovery ¥ and “ invention »
respectively.

Let us first pass through the great Lecture
Hall, look into the actual Laboratories, where the
resaarches, preliminary to all announcement of
them, have to be made. These are partly in the
mwain building but more largely in the annex, and
indeed largely almost primarily, on the garden
around, with which we may therefore best begin.
Agsip, sepsitive and other moving plonts pre-
ponderite like twiners and climbers, which cover
a long and shady porgola which will rerve also as
a college cloister, and its * Philosophers’ Way,”
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The nearer ground is laid out with pleasant lawns?
with fountain and tanlk for water-plants and with
a group of trees, partly old inmates of the garden,
partly lately transplanted hither, at full size, under
-anmesthetics, Under these 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 its intellectua! 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
study of the growth and behaviour of plants
ander light from opposite ends of the spectrum, .
78 compared with normal conditions. Beyond
these are the larger laboratories, electrical and
«chemical, mechanical, and microscopic and
physiological.

- For 8o many enquiries the three new storeyed
annex is already insuflicient. Research work
‘must thus flow back into every available room of
‘the main building even into the long space under
the gallery of the lecture hall, economically con-
trived for work and use. The. further new
building already begun, will thus soon be
required.

The Institute has as yet only the beginning of
-a Library, at present lodged in Sir J. C. Boso’s
house. But additions are urgent and these on a
-comprehensive scale are required by this Institute
as not only a laboratory of varied research, but
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algo more and more as a meeting place and clearing-
house at once of physical and biclogical sciences,.
and these jn their ever-widening relations,

A hostel for workers, of Indian simplicity
yot also with something of Indian Arf, and
frée from that too official and’' too often
almost prison-like character which these institu-
tions of late years have too often been’ acquiring-
alike in East and West will also be erected, while-
the Director’s House is intended, in the—we trust.
still distant—~{uture as a further hostel,

Having thus broadly surveyed the new Ins-
titute, and seen, or foreseen, something of jts.
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 deseribed as these advance to the level of
publicity.

.Ag the Inboratories and grounds of the Institute-
afford various fresh and - vivid departures from
conventional academic design, 8o also this great
Hall, 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 2 large audience can at ouce see
and hear witbou’ the visual interruption and the-
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acoustic defects too common in auditoria designed
without the gollaboration of the physicist.

The purpose of this Hall is thus neither res-
trictedly scientific, as its magnitude shows, nor yet
simply popular. The essential idea is that of
providing for the scientific exposition of new
knowledge, and this at its highest appeals to the.
intelligent public, much as doos the Royal Institu-
tion of London, "~

The Hall itself is. decorated with ‘symbolic
meaning and this at once for scholar and artist as
well as scientist. The ceiling design, with its
great radiating lotus is freely ndopted -from one
of the cathedral caverns of Ajwnta, yet with the
sensitive plants so specially 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 nbove the lantern
screen, is a frieze painting, an allegoric master-
piece. " ‘*The Quest” by Nandalal Bose, s well-
known member of that little group of Caleutta
artists who are recovering the tradition of Indian
painting, yet adapting these to modern interest
apd individual expression. Starting from the
sacred river at diwn, strides forth the #ull and
keen braced figure.of * Intellect” feeling the
sword edyze with which he has to cleave his. way
and companioned in his adventurous Journey by
his bride “ Imagination” inspiring~ him
with her magic-flute. Thus * here in the
institute its distinguished scientific leader ~will
stand as thinker with the artist, the philosopher
and the poet. The final and focal ornament of
the Hall the great relief in bronze, silver and gold
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is that of the sun-god risingin his “chariot to the -
daily cosmie strife of light with darkness.

How this new Institute may act and react wu:h
Indian thought and life, as well as with "~ the
world’s science, and how glso it may advance here
industry, there agriculture, there again medicine,
and above all the needed emancipation and
renewal “of higher - education, it is tooc soon to
predict. Enough for the present- that this flowering
of a creative life should now Fuily be opened. Its
fruits will ere long be maturing, and even its
seeds of new activities spreading throughout
India and flying over the world.

et Ediian, 2,000 Coples, Jun: 1913, Natesan & CouyMadras,
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