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THE NATIONAL PHYSICAL LABORATORY OF INDIA. DFLHI®
By SIR 8. S. BHATNAGAR

(Director, Scientific and Industriel Research)

Thr GENESIS o
the year 1941, the Direcetor of Scientific
and Industrial Rescareh represented to the

IN

then  Commerce  Moember,  Sir Ramaswimy
Mudaliar, who was also the founder of the
Council of Scientific and Industrial Researeh,

that the prime essential for India’s industrial
development was o Central Research Labora-
tory, separating as il developed into a National
Chemical and a Nalional Physical Laboratory,
Alrcady the Government had provided us with
a laboratory at the Government Test House in
Caleutta to make a beginning in the matter of
organising scientifie and industrial research in
the country to mecet national and defenee needs
necessitated by the war. 1 proposed in o note
both an c¢xpansion of the Government Test
House and the creation of new laboratories in
Caleutta, Delhi or other places  climatically
more suited.  These proposals were still under
examination when the enlry of Japan into the
war changed {the situation completely and it
beeame clear that any expansion of activity at
Caleutia was out of the question, sinee Caleutia
was obviously vulnerable to air altack.  So, it
was decided to remove the laboratories of the
Director of Scientifie and Industrial Research
to Delhi and continue the work of the Doard
at the headquarters of the Government.

The idea of establishing a twin-set of labo-
fatories, the Nalional Physical Laboratory and
the National Chemical Laboratory, was aceept-
ed in the beginning of 1943 by the then formed
Council of Scientifie and Industrial Research.
Soon after, the idea was widened in scope and
the Council approached the Governmeni of
India for the grant of a crore of rupees for the
post=war establishment of five National Labo-
ratorics, the three additional ones being, a
National Metallurgiceal Laboratory, a  Central
Glass and  Ceramice Rescarch Institule and o
Fuel Research Institute.  Planning Commitices
consisting of some of the best available sceienti-
fic and fechnieal talent in the country were
set up to prepare browd plans for the work,
functions and organisation of ecach of {hese
laboratories.

It is necessary 1o stress here the nature of
the National Laboratories.  These laboratories
do not intend to supplant but {o supplement
the work of individual or colleclive industrial
concerns in respeet of research.  They under-
take work of the kind that does not come ordi-
narily under the scope of industries,  Since
they are able lo command resources wilder than
the industries can, the laboratories ean employ
more talent and try alternative approaches to
problems simultanecously. Problems which bear
wider social aspects than an industry could be

e

* Edited extracts from the Address delivered by
Sir S. S. Bhatnagar, Kt.,, 0.B.E., D.Sc., 1R.S.. on the
occassion of the Foundation Stone Layirg Ceremany of
the National Physical Laboratory during the first week
of January 1947,

concerned which hecome subjeets of state scien-
titte research,. Moreover, the sudviee that state

rescareh can give will he nonegaetion, Tndas-
try can hardly undertake work ot o porely
exploratory nature.  So the fmnetion of these
laboratories ix both  complementary and -
dependent,

Tor PLANNING  COMMISTEL

The  Plunnings Commiltlee for  the  Nitional
Physical Laboratory  consisted  of  Sue Ghulan
Mohammad  as Chairman and s members,

Prof, M. N, Saba, Dr, Nazir Ahnsed, S K, S
Krishnan, DPrincipal (. R Pavangpe, D H,
Bhabha, Dr. Wali Mohammad, Dr, 1) M, Booe,
Dr. Rafi Mohammad Chaudbry and Mre. N, N,
Sen Gupta and  mysell, Bestdes these g -
bers, the  Council obtained  the  serviees  of
Dr. K. N, Mathur from  the University of
Lucknow  as  Assistant Diveetor for planmng
and as Seceretuary 1o the Committee, Followmny
the usual proesdure of the Couneil’s Planmng
Committee  Reports, -the  National  Physieal
Laboratory  Report was tivst drawn up in o«
tentative form and  wis widely  eireukitted, o
invite comments and suggestions, both o India
and abroad.  The response the Committee ree
ceived  could, perbaps, be taken s oan index
of the  general  interet in the Dabordtory,
Besides o volume of comments aml sugpendions
from individual seientists, seientifie mntitutions
and Government Departments jn Inedia, wee fied
the benetit of (he advice of the Presudent of
the Californin Institule of  Technolopy, Prof,
Robert A, Millikan, the Diveetor of the Nitio-
nal Bureau of  Standards, Do Lyne Brages
and the Direetor of the National Physwsd Tabwos
ratory  (of England), Sie Charles Dawrwan In
Fnglnd, the  National  Physeal  Laboratory,
situated in the pleturesque survoundings: of e
Bushy Park has established an envied vepati-
tion for itself, e fests el cvrtdieaten e
taken as the hadl-mark of the hphienst prreeisnion
and  aceuraey which seientitie knowlbedge gl
human ingenudty  ean altain,  As members of
the Scientific Mizsion whieh visted (LK, niud
ULSAL o 1945 some of us haed the privilepe of
a free diseussion with Sie Chavles Darwin il
wembers of his stadl on the tentative proposals
for the  National  Physieal  Luboratory, I
dimeussion amd the suggestions receavisd, enatbilil
the Planning Committee o finalise thew veport
which was publishedd ey thin yesr amd was
accepled by the Governing Body of the Coun
eil,

ORGANISATION AND FUNCTION OF 13E NATIONAL

Pruysrean LAnorATory

In the main, the Laboratorss foremest fune.
tion will be the maintenmnee of  fundimental
and derived standards, and the undertulag of
research with o view to achieve grender argl
greater accuracy in the measurement of e
standavds, At present there s no well-equip-
ped laboratory in Indin which con undertake
standards work,  Oune or two luberatories in
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India possess yard and metre hars which were
at one time standardised by the National Physi-
cal Laboratory at Teddington. The Mint al
Bombay have in their possession certain stand-
ard weights certified by the Nalional Physical
Laboratory of England. Bul in neither case
any systematic organisation exists to under-
take regularly inter-comparisons between thenr
standards and those of the other countries,
which is the accepted method of all standards
laboratories. Besides the fundamental stand-
ards of length, mass and time, there is a large
number of derived standards like volume
which comes in so much in chemical glassware,
and in gallon measures of liquids; the various
electrical units against which all the eleetrical
measuring work of the scientists, the clectrieal
industry and the cleciric supply companies is
standardized; density  mceasurements,  which
are of use not only to the scientists but also
to the layman. The Lactometer interests the
housewife as a handy weapon in her constant
travail against the quantily of water in domoestic
milk supply. Perhaps, one of the biggest con-
tributions which the National Physical Labo-
ratory in England made under the able diree-
tion of Sir Charles Darwin was {heir organisa-
tion for testing gauges for ithe industry during
the war time. We are on the threshold of a
great industrial development in the country in
which the development of engincering industry

is expected to play a very greal part. No
precision work in engincering can be done
without an adequate supply of ealibrated

gauges, and some organised laborvatory where
these gauges could bg checked and rechecked
periodically since gauges wear off with use.
This point may be better appreciated if T were
to say that in the filtings of high pgrade auto-
mobiles and aero-engines an accuracy better
than one part in ten thousund is usually ree
quired in individual parts. At the National
Physical Laboratory at Teddington, pauges are
tested to an accuracy of better than one part
in a million, In the calibration of the stand-
ard weights they have reached an aceuracy of
one part in ten million through the use of a
special type of balance and accurate control
of outer conditions.
NINE DIVISIONS

- The work of the laboratory in India will be
carried on through the following  nine
Divisions : —
Weights and Measures.
(2) Applied Mechanics and Materials,
(3) Heat and Powecr.
Optics.
(5) Electricity.
(6) Electronics and Sound.
Building and Housing Rescarch,
Hydraulic Research.
(9) Analytical Chemistry. .
Each of these divisions will be under an Agsist-
ant Director, who will have under him scienti-
fic assistants besides other laboratory staff.
LiaisoNn wITH INDUSTRY

Apart from the work of standardisation the
laboratory will be called upon 1o undertake
considerable amount of research work which is
expected to go a long way towards developing
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Indduntey e the countdr Phaoacad cvrenee
tahing tong daed ot tende New draonver e
i the fundamental ceience . wre openang Yy
vast possibihitier o mdue ol appdieatug et
by way  of anproving old priseeccae agnd by
introducing rew ones The Natworad Phey el
Laboratory awill be convertast with neontanange
constant researelr work oo fulnl thae P g,
For the mune vescaon they will vnontoan o ol e
laisen  with Indue ey Piventtatnone of  row
nuterialy of the country with o view o adogt
them fo the requirement. of fhe ndudry wyl)
be o o correltinve work which the abaoratory
will underfake '
INPUTRIAL STANDARIIS AT 5

A very tmportant aspeet Geowhaeh ieend
attention hies not been gaven oo the country
o that of indostrad standirde sdorn 10 oy fee
recalled that the Government of bang tecently
set up a0 hody Koown ae Ddhan St ds
Tnstitution,  whels will undertalie prdue frinl
standordization in Indn on aanewdigt the o
Hnes e the Britich Standards bastitatiogg does
in the KD The work of the B8 0 e wed
o mainly  throuphs the Sedinee geanbugee of
seientific luboratorue. The Nihons! Phvoaead
Laborsdory in Eopland boe contodaded ot g
little fowsaeds the sueeeo: of adustind s tiande
avdhisation there i all branehse, whinehy be willie
in the seope of ther winrk, The Cotel of
Seientific and  Indudial Hewsrel biove beeen
associated intnnately with the formation of the
Indion Standard: Inntitition and Iy Moathur
recently  represented  them at the Brted
Commonwealth Standards Conterenee aned the
Infernationadl  Conferenee on Statdarde ution,
held in Lomddon in Octobeer Lt AL both e
conferences, mensures fur e bether eo o e
tion of industrial atandardeaton were die
cussed, I Indi i to play her pole an g grest
nation she his to Gke s aetive ot e ety -
e and technolopieal work of an snternations)
eharaeter quite an omuel e o e iterpatonal
politieal sphere. Speaking from esper e, |
can sy without hesitation that the unount of
unanimity  which  the  sewentedn ore able to
achieve is quite ununaginalde g palits
cians, The Nationud Phyawal Daboratory Pl
ning Committee ha rghily baod preat slrees
o the point that the Laborstory whall o all
possible ways assist Industris] Standardination,
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he subject of  fusdamentad rersus apipted

researeh has o bheen yecently breard  om many
quarters. In the minds of those qualitied 1o
speak  researeh enn haedly  be divided mte

water=tight compurtiments and suel division i
A seholastie distinetion  wihieh pnores  Low
scientific research  develops. What 5 funda-
mental to=day, may becone very mueh of i
lied research in o very shart while, Tl
cleetrical dynamo was as mweh the pesult of
fundamental work on the nature of electrity
as the development of alomice energy the pesult
of abstract caleulations of the nuclens phiy nietsts,
Both the theoretical and  practien aspects of
seienee have thus progressed by their intimute
interplay.  An  artitieiul stparation ax neither
theoretically sound nor practieally workable and
il enforced renders theory arid and practice a

petrified routine, It iy t:}; the inter-pollination



