CIENCE

Vou. 87

No. 2248

FripAy, JANUARY 28, 1938

Science and Industry in India: THE LATE LORD
RUTHERFORD OF NELSON . 75

Scientific Events:
The New York Botanical Garden; Eli Lilly and
Company Research Award in Bacteriology and Im-
munology; The Federation of American Societies
for Exzperimental Biology; The Third Interna-
tional Neurological Congress. Recent Deaths and

Memorials 79
Scientific Notes and News 81
Discussion :

The Climatic Hypothesis in Geography: PROFESSOR
STANLEY D. Dobge. Fertility and Intelligence of
College Men: DrR. RAYMOND R. WILLOUGHBY. The
Non-toxicity of Gossypol to Certain Insects: DR.
E. P. BREAKEY and Dr. H. 8. Oncorr. The Com-
mon Blue Crab in Fresh Waters: GORDON GUNTER 85

Societies and Meetings:

The Mineralogical Society of America: DR. PAvL
F. KErRr. The American Ornithologists’ Union:
LAwreNCE E. Hicks. The Northwest Scientific
Association: W, B. MERRIAM 88

Special Articles:
The Ultracentrifugal Concentration of the Immu-
nizing Principle from Tissues Diseased with Equine
Encephalomyelitis: J. W. BEARD and OTHERS.

Vitamin B, Requirements of Different Strains of
White Rats: R. F. LigHT and L. J. CracAs. The
Effect of Humidity on the Developmental Rate of
Chick Embryos Incubated under Increased Aitmos-
pheric Pressure: DrR. BERT CUNNINGHAM, Crystal-
lization of Tobacco-mosaic Virus Protein: Dr. H,
H. THORNBERRY. Photoperiodic Stimulus Transfer
in Plants: PROFESSOR W. F. LOEEWING .......ccrruercmiis 89

Scientific Apparatus and Laboratory Methods:
The Determination of Sedimentation Rate and
Equilibrium in Centrifuges and Opaque Uliracen-
trifuges: PROFESSOR JAMES W. MCBAIN ... 93

Science News 8

SCIENCE: A Weekly Journal devoted to the Advance-
ment of Science, edited by J. MCKEEN CATTELL and pub-
lished every Friday by

THE SCIENCE PRESS

New York City: Grand Central Terminal
Lancaster, Pa. Garrison, N. Y.

Annual Subscription, $6.00 Single Copies, 15 Cts.

SCIENCE is the official organ of the American Associa-
tion for the Advancement of Science. Information regard-
ing membership in the Association may be secured from
the office of the permanent secretary, in the Smithsonian
Institution Building, Washington, D. C

SCIENCE AND INDUSTRY IN INDIA'

By the late Lord RUTHERFORD OF NELSON

DuriNG the past fifty years, the British Association
for the Advancement of Science has been invited on
many occasions to hold its meetings overseas. Four
times it has journeyed to Canada (Montreal, 1884;
Toronto, 1897 ; Winnipeg, 1909 ; Toronto, 1924), twice
to South Afrieca (1905, 1929), once to Australia
(1914). This policy of the association of arranging
occasional meetings in our dominions has -proved an
unqualified success. These overseas visits have had a
marked influence on the progress of science throughout
our commonwealth and by personal contacts have

helped much to promote mutual understanding and

cooperation between our peoples.

1 Presidential address before the Indian Science Con-
gress Association, prepared by Lord Rutherford before his
death and presented to the congress meeting in Calcutta on
January 3. This is the first part of the address which
contains two other seetions, one on Industrial Research
in Great Britain and one on Transmutation of Matter.

The visit of a representative group of scientific men
to our most distant dominions in 1914, in itself an

‘outstanding event in the history of the association,

was rendered even more notable by the dramatic eir-
cumstances under which the meetings were held, for
the arrival of the party in Australia coincided with
the news of the outbreak of the great war. Any one
who like myself took part in the meetings in Australia
and New Zealand in those troubled but stirring times
can ever forget the warmth of our reception. We
were privileged to witness that wonderful response of -
the peoples of these lands to the call of danger—a
response which we know grew ever greater with the
need.

It has long been the wish of the British Association
to hold a meeting in India, and difficulties of time and
climate alone have stood in the way of its realization.
It has been found most convenient for the overseas
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the film is so thin that convection does not oceur, thus
allowing both rate and equilibrium to be measured.
Virus of foot-and-mouth disease is measured after
three minutes. An antibody required only 30 minutes
for sedimentation equilibrium. It is necessarily as-
sumed that the agar jelly is of such concentration
that it neither swells nor sediments. This, however,
can ‘be verified by direct experiment and adjusting
the concentration of agar to the requisite value. Any
influence of the agar on the absolute rate has to be
tested by comparison in some other ultracentrifuge.
Sedimentation equilibrium is of course unaffected.

The third method is to prevent convection by simple
mechanical design. It is most general because the
solution is uncontaminated in any way, and it is
equally good for aqueous and non-aqueous systems.
It also ranges equally well from the smallest mole-
cules to the largest particles. Elford!® described such
a method for comparatively large particles such as
phage or virus, avoiding convection by using an in-
verted glass, silica or metal tube, 1, 2 or 3 mm in
internal diameter, immersed in a commercial or Hen-
riot and Huguenard centrifuge. The particles settle
within the tube with an undisturbed boundary, and
before this reaches the outer opening of the tube the
contents are analyzed. The position of the boundary
may sometimes be followed by eye, using scattered
or fluorescent light, and the results are fairly accu-
rate. Many parallel holes in one block may be used
to give larger volumes.

The author with Alvarez-Tostado has developed
completely general methods for the quantitative study
of sedimentation equilibrium and of sedimentation
rate in mono-disperse or poly-disperse systems of any
sort. The sedimentation equilibrium of sucrose® gave a
molecular weight of 341 in exact agreement with the
theoretical value, 342. The essential feature of these
extremely simple air-driven ultracentrifuges is the use
of a pile or piles of very thin plane horizontal annular
rings or washers, with or without spacing pieces, to
immobilize the whole or a part of the solution. For
sedimentation equilibrium of any mono-disperse sys-
tem, one pile is sufficient. For rate or for poly-dis-
perse systems a number of concentric piles of these
loose washers, each set held together by vertical pins
fastened only to the top and bottom of the pile, are
placed in the rotor so that after stopping the rotor
each set can be lifted out and the contents analyzed
to determine rate, equilibrium, true density and num-
ber of particle sizes. Another method which we had
previously developed was to use piles of sectorial
baffles built up horizontally like brick work, in the

10'W, J. Elford, Brit. Jour. Exp. Path., 17: 399, 1936;
Elford and C. H. Andrewes, bid., 422; Elford and I. A.
Galloway, ibid., 18: 155, 1937; F. F. Tang, Elford and
Galloway, tbid., 269.
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simplest one-piece metal rotor, obtaining successive
portions of the liquid from between them by displace-
ment with a heavier liquid put through a distributing
plate while the rotor is running.

Lastly, Tiselius, Pedersen and Svedberg!! have now
put a partition of filter paper in the middle of their
transparent ultracentrifuge cell .so that an analysis is
possible for determining the position of a single
mono-disperse boundary.

A complete generalization of the mechanical method
for rate of sedimentation is suggested by the author.
It consists merely of a pile of horizontal circular solid
disks, alternately wide and narrow, placed in the axis
of a simple two-piece air-driven rotor. The small
disks serve as spacing pieces for the larger ones
between which the liquid is wholly immobilized, per-
mitting ideal radial undisturbed sedimentation. -

Particles or molecules of different sizes in the same
fluid are detected and measured by varying the rate
and extent of sedimentation in successive experiments.

In conclusion, it may be noted that even the Bech-
hold method may be used for distinguishing between
mono-disperse and multi-disperse systems. It is easy
to aseertain whether or not two substances are com-
bined or associated with each other or sediment sepa-
rately (as was done, for example, by Gratia in 1934).

It is evident that the problem of obtaining exact
quantitative data on one or all of the quantities men-
tioned has been completely solved by simple means
within the reach of every scientific laboratory.

James W. McBAIN
DEPARTMENT OF CHEMISTRY
STANFORD UNIVERSITY

11 A, Tigelius, K. O. Pedersen and T. Svedberg, Nature,
140: 848-49, 1937.
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