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recording chart are 1 : 4 and 1 : 50. A gear for extra ratios ( 1 : 2, 1 : 8, 
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M. RAMCHANDRA & SONS 
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PHARMACEUTICAL MACHINERY 
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SCIENTIFIC INSTRUMENTS 
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Coronary Thrombosis 1 
A recent development in the treatment of coronary 

thrombosis and deep venous thrombosis has been 1 
the introduction of 

B I N D A N  

In oral anticoagulant therapy 

BINDAN provides * more rapid onset of action 
* easy management 
* uniformity in action 

Manufactured by 

BENGAL IMMUNITY 
COMPANY LIMITED 

CALCUTTA 13 
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Sensitivity & 1°C. 

Range of adjustment A35"C. 

also 
THERMOSTATIC OVENS, BACTERIOLOGICAL & COOL INCUBATORS, 

PRECISION THERMOSTATIC BATHS, WARBURG'S APPARATUS, 

LABORATORY STIRRERS, etc. 

Manufactured by 

UDAY SCIENTIFIC INDUSTRIES PRIVATE Ltd. 
5 BHABANATH SEN STREET, CALCUTTA 4 

Phone : 55-3777 Gram : UDAYINDUST 

THE FOR YOUR 

TRADE MARK GUARANTEE 

I N  D I A -  

_ LABORATORY E Q U I P M E N T  
Magnifiers, Microscopes, Slide Viewers, Stirrers, Water Stills, Water 

Baths, Paraffin Baths, Physiology Apparatus, Cork Boring 
Machines, Ovens, Incubators, Hot Plates, Laboratory 

Clamps, Pathological Laboratory Equipment, etc. etc. 

For prices and particulars enquire from your regular suppliers or 
SELLING AGENTS : 

J. T. J A G T I A N I  
POST B O X  No. 332, BOMBAY I 
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CHEAP & SIMPLE 
source for GAS 
for all type o f  

HEATING 
P LA NTS AVAILABLE IN VARIOUS CAPACITIES 
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GANSONS PRIVATE Ltd., P.O.B. 5576, BOMBAY 14 

CELLULOSE RESEARCH 
Papers presented at  the symposium held under the auspices of the 
Cellulose Research Committee, CSIR, at  ATIRA, Allmedabad, during 
4-6 February 1957 

The topics discussed include: 
Structure and mechanical properties of cellulose 
Chemistry of cellulose 
Problems facing pulp, paper, rayon and jute 
industries 
Present position of cellulose research in India 

' 150 pages (with illustrations) ! Royal 8vo Price Rs. 6.00 

PUBLICATIONS DIRECTORATE, CSIR 
OLD MILL ROAD, NEW DELHI 2 
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More than 100 Marconi Instruments 

FROM V.L.F. TO E.H.F. 
designed to meet your needs 

AF & FM Signal Generator .k Audio & Video Oscillators 
.k Frequency Meters .k Voltmeters * Power Meters 
.k Distortion Meters * Field Strength Measuring Instru- 
ments .k Transmission Monitors * Deviation Meters * Oscilloscopes * Spectrum & Response Analysers 

.k Meters & Bridges 

MARCONI INSTRUMENTS LIMITED 

Write for the complete 1957 catalogue to 

ASSOCIATED INSTRUMENT MANUFACTURERS 
( I N D I A )  P R I V A T E  LTD. 

INDIA HOUSE B5 GILLANDER HOUSE SUNLIGHT INSURANCE BLDG. 
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I & E H I G H  TEMPERATURE O V E N  

All-metal, Electric; 50" t o  300°C. & I "C. 

T H E R M O - L U X  I & E I N C U B A T O R  

All-metal, Electric, 35" t o  68°C. f O.S°C. 

I & E PRECISION THERMOSTATIC 

B A T H  

Electric, Electronic Control ~ ~ L i ~ m e n t  
wi th Contact Thermometer, 35" t o  

85°C. 4 0.0 I "C. 

I & E ELECTROPHORESIS APPARATUS 

- - 

INSTRUMENTS & EQUIPMENTS 
35 C H I T T A R A N J A N  A V E N U E  

C A L C U T T A  I 2  

Telegram: LABGOODS Telephone: 23-3259 

Cram : PRESGLAKO 

PREMIER SCIENTIFIC GLASS CO. 
26/2A Prosonna Kumar  Tagore Street 

C A L C U T T A  6 

. - 

Stockists for 

ORGANIC AND INORGANIC 

FINE CHEMICALS . 
*ANALAR ' REAGENTS . 
ADSORPTION, OXIDATION- 

REDUCTION & pH INDICATORS 

Be De H. MICROSCOPICAL STAINS AND 

STAINING SOLUTIONS 

LABORATORY CHEMICALS L REAGENTS ~ICRO-ANALMICAL 

Their exceptional reliability and high standard 
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The century-long experience of Johnson Matthey in both 
the manufacture and use o f  platinum apparatus, coupled 
with craftsmanship of the highest order, provides a 
guarantee of quality in all JMC platinum ware. Good 
design, close attention t o  dimensional accuracy and the 
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THE WEALTH OF INDIA 
Industrial Products : Part IV ( F-H ) 

The fourth in the series, this latest publication 

brought out by the Council of Scientific & 

Industrial Rcscarch contains authoritative and 

informative articles on  3 I industries listed 

below. The articles providc information on  

the present status of the industries, source of 

raw materials and their availability, statistics 

relating to  thc installed capacity, trade and 

other commercial data. 

Ferroalloys, Fertilizers, Filigree Industry, Film Indus- 

try, Fire Extinguishers, Fish Oils, Flex Manufactures, 

Flour Milling, Formaldehyde, Furfural, & Fuse1 Oil. 

Galvanizing, Gas Mantles, Glandular Protlucts, Glass, 

Glucose, Glue and Gelatine, Glycerine, Gold, Gold 

and Silver Thread, Gubha Intlustry, Gur, Rr Guts. 

Handloom Industry, Hides and Skins, Honey, Horn 

Industry, Hosiery, Hydrogen, Hydrogen Peroxide, & 

Hydroquinone. 

P u b l i c a t i o n s  D i r e c t o r a t e ,  C S I R  

O l d  M i l l  R o a d ,  N e w  D e l h i  2 



Metallic Corrosion: Cost & Prevention 
K.  S. RAJ:\GOP.ALAN 

Central Electro-Chemical Researcl~ Institute, liaraikudi 

W HILE rusting of iron is familiar to 
every one, it is not generally recog- 
nized that metallic corrosion entails 

colossal economic losses and that protective 
measures taken to minimize such losses in- 
volve expenditure of large sums of money. 
The term 'corrosion' is applied to the destruc- 
tion or deterioration of metals by chemical 
and electro-chemical reactions with the 
surroundings. Of the metals which corrode 
rapidly under a wide variety of natural con- 
ditions, e.g. iron, steel, zinc, cadmium, mag- 
nesium, etc., iron and steel are the most im- 
portant industrially. The agents responsible 
for corrosion are oxygen, moisture, salts, and 
acidic and alkaline materials. Corrosion of 
metals under natural conditions may be 
divided into atmospheric and underground 
corrosion, and corrosion due to sea water and 
other natural waters. There are various 
ways in which metals can be protected 
against corrosion. The surface may be 
covered by paints, metallic coatings and 
other surface coatings. The metal may be 
alloyed with more resistant metals. Cathodic 
protection, use of corrosion inhibitors, anti- 
corrosion packaging are some of the other 
methods. Control and prevention of cor- 
rosion are essential for husbanding the metal 
resources of a country, particularly of iron 
and steel, and their economic use, and the 
expenditure on protective measures in 
various countries is closely related to the 
output and consumption of iron and steel. 

The importance of anti-corrosion measures 
for conserving iron and steel was emphasized 
at  the United Nations Scientific Conference 
on the Conservation and Utilization of 
Natural Resources held at  Lake Success in 
1949. I t  was revealed a t  the conference 

that U.S.A. alone spent $5.5 billion in 1948 on 
measures for corrosion control and preven- 
tion; the estimate for 1956 is $ 8 billion. 
The United Kingdom is estimated to be 
spending annually E 600 million, Australia 
;G 160 million and Canada $ 300 million. No 
data are available for India, but whatever be 
the present expenditure, it is likely to increase 
manyfold in the next five years. 

Cost of corrosion control in India 

A breakdown of corrosion-prevention costs 
in U.S.A., based on the materials employed, 
shows that of the $ 5.5 billion spent in 1948, 
paints accounted for 37.7 per cent; hot-dip 
coatings, 8.3 per cent; electroplating, 3.7 per 
cent; corrosion-resistant alloys, 12.3 per cent; 
maintenance of underground pipelines and 
internal combustion engines, 11 and 19 per 
cent respectively; and miscellaneous items, 
8 per cent. An assessment of the costs in 
India, on the same basis, for the year 1960-61 
is presented in Table 1. The assessment 

TABLE I -COST OF CORROSION CONTROL IN 
INDIA (1960-61) 

QUANTITY COST 
Ions Crores of RI. 

Paints. varnishes and - 40.0 
lacquers* 

Zinc for galvanizing? 22000 
Tin for tinplate7 3000 
Electroplating - 
Nickel and its alloyst 700 
Copper and its alloyst 80000 

Lend and its alloyst 
Stainless strelt 

(brass basis) 
12000 
15000 

Alurnilliur~~t 9000 
Prevention of corrosion in - 

internal combustion engines 
Total cost 

*Including labour cost (de-scaling, preparation of metal rur- 
face and application). 

tlncluding cost of fabrication. 
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must be considered conservative; for instance, 
expenditure on the maintenance of under- 
ground pipelines and on temporary protective 
measures by the Defence Services has not 
been taken into account. Even so, the 
assessed figure of Rs. 153.8 crores provitles 
an indication of the magnitude of the 
problem and emphasizes the need for a 
proper understanding of the types of corro- 
sion encountered and the nature of remedial 
measures which are best suited to combat 
them, 

Prevention of corrosion 

Any programme of corrosion protection 
should take into consideration the nature of 
the protective treatments, the techniques of 
applying them to the metallic surfaces and 
the environments that will be encountered. 
A variety of new paint formulations and 
primers have been developed in recent years, 
such as alkyd and vinyl resins and wash 
primers based on polyvinyl butyral and zinc 
oxychromate. They have to be tested under 
tropical conditions before adoption. That 
tropical climate (tropical rain forest and 
tropical savanna) furnishes temperature and 
relative humidity conditions for accelerated 
corrosion of metals and the inadequacy of 
several protective treatments under these 
conditions came to be realized only during the 
last war when strategic equipment sent to 
tropical theatres of war became unservice- 
able even before they were unpacked and 
items like galvanized screen turned into 
powder in three or four months in the 
tropics as against two years of use in more 
temperate climates. The development of 
effective coatings from indigenous raw matc- 
rials needs to be investigated. The tech- 
niques of preparing metal surfaces for the 
application of paints and other protective 
coatings need close study. Sand blasting, 
pickling, phosphating, chromating and 
other passivation treatments which are 
employed widely in other countries are 
not yet popular here. Suitable procedures 
have to be worked out for their adoption 
in this country. Attention should be con- 
centrated on using metallic coatings of 
minimum thickness and increasing their 
protective value by maintaining uniform 
thickness of coating, subsequent painting 
or lacquering wherever possible and by 
the application of passivatiori treatments. 
There is considerable scope for the develop- 

ment of ten~porary protective agents like 
greases, bitumen and resin formulations, 
strippable coatings, vapour-phase inhibitors 
and anti-corrosion packaging materials. 
Prelimiiiary investigations carried out at the 
Central Electro-Chemical Research Institute, 
I<araikudi, on the development of new 
va1x)ur-p1l:lse inhibitors have shown that a 
number of organic chemicals which can be 
produced within the country are likely 
to be useful as vapour-phase inhibitors. 
The data necessary for the selection of paints 
ant1 other protective treatrnerits to meet 
p;~rticular needs ant1 conditions have been 
hardly collectetl. Closer attention has to 
be paid to the design and fabrication of 
metal structures and parts with a view to 
minimize accumulation of moisture in cre- 
vices, sharp angles, etc. Galvanic corrosion, 
corrosion due to metal-non-metal combi- 
nations, poor finish and presence of blow 
holes and inclusio~is are factors which ac- 
centuate corrosion. Cathodic protection has 
proved effective for the protection of oil 
pipelines ;uid submerged parts of ships in 
other countries. Its adaptability in India 
in oil refineries and shipping needs to be 
examined. 

In view of thc importance of corrosion con- 
trol and prevention in the ferrous industry, 
a programme of researcli into various aspects 
of corrosion 11:~s been planned at the Central 
Electro-Cliemicnl Kcsearcli Institute. As a 
first step, a survey has been initiated to 
examine the problems of the machine tools, 
electrical goods, autonlobile, coach and sliip- 
building, cycle and slieet metal industries. 
These industries (excluding slieet metal 
industry) consume 7 lakli tons of steel annual- 
ly and produce finished steel products worth 
lis. 335 crores. Calculating the cost of 
corrosion control and prevention measures 
at  10 per cent of the value of finished goods, 
the expenditure would be of the order of 
Rs. 33.5 crores. By tlie end of the Second 
Five-Year Plan (1960-61), about 4 3  lakh tons 
of steel will be consumed by these industries 
and on this basis tlie cost of anti-corrosion 
measures works out to Rs. 200 crores. The 
survey is designed to collect data on current 
practices with regard to the preparation of 
metal surfaces for painting, protection of 
metal parts during transfer from one shop to 
another within the factory, treatment of fer- 
rous items stored in the open and corrosion- 
preventive packaging. The causes of rapid 
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corrosion a t  certain industrial and marine The survey is expected to provide basic data 
sites, corrodibility of sheet metal and forgings for the formulation of effective measures for 
and prospects for the introduction of cathodic combating corrosion on a regional basis 
protection measures will also be investigated. in the country. 

Dr.  K. S. G. Doss, D.Sc., 
F.R.I.C., F.Inst.P., F.A.Sc., F.N.I. 

D Ii. I<. S. G. Doss has been appointed 
Director, Ccntral 13lcctro-Chemical 
Iiesearch Institute, Icaraikudi, from 

13 February 1958. 
Dr. Doss received his early education a t  

Bangalore. He joined the Central College, 
13angnlorc, in 1928 as a lecturer and later 
becnlnc Assistant Professor of Chemistry. 

Dr. Doss was appointed Physic11 Chemist 
in the Intlian Institute of Sugar Technology, 
Kanpur, in 1943, and was in-charge of the 
l'hysical Chemistry and Clirmical Engineer- 
ing Division of the Institute. He later be- 
came the Professor of Sugar Chemistry and 
Officiating Director of the Institute. He 
joined the Central Elrctro-Chemical Research 
Institute as Ilcputy llirector on 1 February 
1957. 

l>r. Doss is the author of a number of 
research papers on colloids and surface che- 
mistry; he has also published several re- 
search memoirs on problems relating to sugar 
technology. Among the more important 
contributions of Dr. Doss to the theoretical 
ant1 applied aspects of electro-chemistry are 
the redosokinetic effect, and tlie theory 

. . v " "t "9- i of the electrical 
potential barrier. 
His work on the 
resistance heat- 
ing of masse- 
cuites is of great 
practical impor- 
tance to the 
sugar industry. 
Dr. Doss was 
awarded the Noel 
Deerr Medal for 
his work on the 
Electric Double 
Layer Capacity 
of the D r o ~ ~ i n g  .. " 
Mercury Elec- 

DR. K. S. G. Doss trode in sugar 
Solutions. 

Dr. Doss has been the Vice-President 
of the Sugar Technologists' Association of 
India and of the Institution of Chemists. 
He is the National Secretary of the 
Comite Internationale de Thermodyna- 
mique et de Cinetique Electrochimiques in 
India. 



Magneto-hydrodynamics -A Seminar 

W ITH a view to stimulating research 
in magneto-hydrodynamics, a com- 
paratively new but fast developing 

subject, a study seminar was organized by 
the Atmospheric Research Committee of the 
Council of Scientific OZ Industrial Research 
during 2-3 March 1958 in the University of 
Delhi. The seminar had other objectives: to 
co-ordinate the research activities of the 
universities and other research institutions 
in the country in this field and to focus 
attention on the growing applications of this 
branch of science. 

Ten papers dealing with various aspects of 
the subject were presented and discussed a t  
the seminar. The topics considered includ- 
ed various phenomena involving magneto- 
hydrodynamics in such fields as astro- 
physics, .geophysics, dynamics of ionosphere, 
sunspots and other solar phenomena in rela- 
tion to associated geophysical effects. l'rof. 
Alfvkn, the celebrated astrophysicist from 
the Kungl Tekniska Hogskolan, Stockholm, 
who is now in India as a visiting professor 
a t  the Tata Institute of Fundamental 
Research, Bombay, in his inaugural speech, 
briefly traced the evolution and develop- 
ment of magneto-hydrodynamics by various 
workers. 

In  his lecture on " Magneto-hydrodyna- 
mics and Astrophysics " Prof. A1fvi.n briefly 
surveyed the various fields of application 
of magneto-hydrodynamics in atmospheric 
(earth's), solar, stellar and interstellar pheno- 
mena. He considered how such phenomena 
as sunspots, solar flarcs, magnetically variable 
stars, cosmic rays and cosmic radio noise, 
ionospheric disturbances, the earth's mag- 
netic field, etc., can be explained by postu- 
lating the existence of a magneto-llydro- 
dynamic coupling determined by Lund- 
qvist's criterion. The permanent magnetic 
field of the earth can be considered as aris- 
ing from magneto-hydrodynamic coupling 
being very strong in the liquid core. Hul- 
lard and his co-workers visualizecl a self- 
excited dynamo consisting of two generators 
working under regenerative condition. Prof. 
Alfvkn also dwelt on the origin of the solar 
system in which the role of magneto-hydro- 
dynamic effects is of decisive importance. 

In a paper on the theory of propagation of 
hytlrom:~gnetic tlisturbanccs in a cylinder of 
viscous liquid, l'rof. 1'. L. Bhatnagar of tlie 
Indian Institute of Science, 13angalore, pro- 
vided a prcof for tlie ' splitting theorem '. 
\I'hcn the imposed disturbance in a com- 
pressiblc fluitl is so small that the lineariza- 
tion of cclu;~tions is v:ilitl, tlic wavc may he 
split into two parts: (i) n longitudinal wave 
with irrotational velocity ficltl ant1 (ii) trans- 
verse wavc with solenoidal velocity field. 
The problem was investigatetl with a view 
to see how far the viscosity in the presence 
of the cylindrical boundary affects the ob- 
servect facts. By this treatment the two 
component waves can be studied separately 
and then be superposed. The problem was 
treated using Hankel and Laplace transforms. 

Prof. N. K. Sen of the Calcutta University 
in his paper on " Sunspots as Hydromagnetic 
Phenomena" explained the origin, nature 
and other specitic observed characteristics of 
sunspots. He dealt with Alfven's theory of 
sunspots at  length and explained how it 
accounts for the sunspot cycle and the 
motion of the spot over the surface of the 
sun, in terms of such concepts as a primary 
magnetic core (convective), recoil core, dipole 
field ant1 bipolar spots. 

Prof. Sen then outlined the various ideas 
propounded by \Valrn, Cowling, Ferraro and 
others involving a torsional oscillation of the 
magnetic lines of force in the solar material 
and discussed them. 1:ermro has shown 
that the frozen lines of force on an isorota- 
tiorinl surface in the sun generatetl by the 
rotation of a line of force in an azimuthal 
plane about the axis can give rise to a 
toroidal hydromagnetic wave by a slight 
twisting oscillation of tlie lines of force on 
the surface. The convective Unsiilcl layer 
prevents a large spreading of the lines of 
force outwards. The unstable convective 
core in which the lines of force are much 
twisted acquires great rigidity favouring 
generation of torsional oscillation. These 
oscillations are propagated from the boun- 
dary of the core through the stable zone 
towards the surface. Cowling suggested 
that tlie lines would be twisted into the shape 
of a girdlc along parallels of latitude all 



MAGNETO-HYDRODYNrZMICS - A SEMINAR 

round the solar body in these layers; when a 
local disturbance carries a part of this girdle 
to the surface of the photosphere, the two 
sections would form a bipolar spot of opposite 
polarity in east-west positions. For a solar 
magnetic field of c. 2 gauss, I-'lumpton's esti- 
mate of the period of such a torsional wave 
is comparable with the observed spot period. 

Prof. Sen also dealt with Parker's attempts 
to connect this type of phenomena with the 
hydromagnetic dynamo theory. A dynamo 
wave is supposed to start from the pole as a 
weak poloiclal field and travels towarcls the 
equator. 13y the time the wave reaches the 
middle latitudes, clue to non-uniform rota- 
tion, the field is mostly toroidal. A girclle- 
like magnetic band is developecl which slowly 
migrates to the equator and vanishes ulti- 
mately. The intense strengthening of the 
field in the spot is explained by applying 
Biermann hypothesis that a field of c. 100 
gauss produces a cocling of the girdle tube. 
Calculation shows that for a vertical tube 
which normally would expand above the 
photosphere, cooling by even 1°K. would 
cause the lines to contract greatly and the 
field to be magnified enormously in the 
upper region. 

On the second day of the seminar, the fore- 
noon was devoted to various theoretical and 
mathematical problems of hydromagnetic 
equilibrium. 

In a joint paper Prof. Auluck and Prof. 
Kothari of the Delhi University considered 
the change in shape of an inviscid, homo- 
geneous and infinitely conducting sphere 
under the influence of an internal (H,) and an 
external (HI) magnetic field. They showed 
that the sphere tends to a spheroidal shape, 
the ellipticity being given by 

where R is the radius, M, the mass of the 
sphere and G, the gravitation constant. 
\Vhen H, = 0, it reduces to the case of 
Chandrasekhar and Fermi and when Ho = 
-HI, it reduces to that of Gjellestad. They 
also demonstrated that in the case where an 
internal field arises due to circular currents 
proportional to the distance from the axis of 
symmetry and the magnetic field is such 
that it vanishes at  the centre of the sphere 
and has a constant value Ho at large distances 
away from the centre, the sphere tends to 
become a prolate spheroid. The longitudinal 

stability of an infinitely long gravitating 
cylinder in a magnetic field and the case of 
an internal field H ,  and an external uniform 
field H, was also considered. I t  was con- 
cluded that in every case the magnetic field 
increases the stability of the cylinder. 

The equilibrium of a heavy, viscous, in- 
compressible conducting fluid of variable 
density and permeated by a uniform hori- 
zontal field H, has been treated by S. P. 
Talwar of the Delhi University, assuming 
the density stratification in the vertical 
direction to he due to a change of tempera- 
ture or composition. The characteristic 
equation for determining the initial growth 
of the disturbance has been derived and 
three special cases involving one or two 
viscous, conducting fluids of uniform or dif- 
ferent densities as well as the case with 
density variation have been discussed in 
detail. 

R. K. Jaggi of the Delhi University de- 
monstrated in his paper that an incompres- 
sible gravitating cylinder of infinite length 
with a uniform axial magnetic field is in 
stable equilibrium. The effects of compres- 
sibility on stability were also considered. 

J. N. Tandon of the National Physical 
Laboratory, New Delhi, described the results 
of investigations on the focussing of solar 
ion streams (which cause geomagnetic 
storms and aurorae) taking into account the 
effect of the external magnetic field. I t  
has been observed that the streams emerging 
from the solar regions of large magnetic 
fields may get dispersed while they may 
come out in the form of concentrated 
streams from the quiet solar regions where 
large magnetic fields do not exist. Based 
on these conclusions the various features of 
the geomagnetic storms associated with solar 
regions, e.g. sunspots, chromospheric erup- 
tions, etc., and the formation of coronal 
streamers around the sunspot minima have 
been qualitatively explained. 

The early attempts of Blackett, Larmour 
and others to explain the origin of the earth's 
magnetic field were briefly reviewed by 
K. S. Raja Rao of the Meteorological Office, 
Poona. He discussed the recent theories, 
involving a magneto-hydrodynamic basis, to 
establish the dynamo maintenance of cosmic 
mzgnetic fields. 

Large linear dimensions (magnetic Rey- 
nolds' number, R, >> 1 ), low degree of 
rotational symmetry and convection are 



J. SCI. INDUSTR. RES., VOL. 17A, MAY 1958 

essential for the dynamo action. Coriolis 
force produces flow patterns of the required 
low degree of symmetry but cannot itself 
create motion. The convection process con- 
jointly with coriolis force produces the re- 
quired type of radial variation in angular velo- 
city to give a large field in the core. Con- 
vection can be attributed to the slow chemi- 
cal separation in the central parts of the 
core. The existence of a poloidal field (cor- 
responding to the field coil of the dynamo) 
of rotational symmetry is postulated and 
a non-uniform rotation is introduced. The 
non-uniform rotation draws out the lines of 
force along circles of latitude and produces a 
toroidal field (corresponding to the armature). 
As in the analogous case of the dynamo, a 
poloidal field is maintained by diversion of 
current from the toroidal field. The induc- 
tion equation deduced from Navier-Stokes 
equations gives the decay time of the field 
which is 15,000 years for the earth's field. 
By incorporating the conditions for the exis- 
tence of a steady dynamo in the induction 
equation, a result which is similar to the 
matrix equation of quantum mechanics is 
obtained. This equation has been finally 
solved using electronic computers. 

In the afternoon session of the second day, 
A. K. Das of the Kodaikanal Observatory 
presented a paper in which he posed the 
question whether some solar phenomena can 
admit a better explanation in terms of the 
classical dynamics than in terms of magneto- 
hydrodynamics. He explained a new, simple 
theory proposed by him to interpret these 
phenomena without resorting to the complex 
and ' not very satisfactory ' theory of AlfvCn 
based on magneto-hydrodynamics. These 
phenomena are (i) the equatorward drift of 
sunspots and the (ii) poleward movement of 
prominences, established recently by M. and 
Mme. L. d' Azambuja. The purely dynamical 
considerations postulated by Das lead to the 
conclusion that on the photosphere there 
should exist a resultant acceleration directed 
from either pole towards the equator while 
on the chromosphere a resultant acceleration 
directed from equator towards the poles 
should be expected. The rates of equator- 
ward drift of sunspots and the poleward 
motions of prominences a t  different helio- 
graphic latitudes calculated from the well- 
established Greenwich observational data 
are not inconsistent with the corresponding 

velocities derived from the proposed theory. 
With the help of the two oppositely directed 
accelerations a t  the two levels and the 
general dynamical mechanism proposed by 
him in a number of earlier papers in dealing 
with a number of solar phenomena, a broad 
qualitative explanation has been suggested 
for the formation of the bipolar spots, simul- 
taneous occurrence of opposite magnetic 
polarity in sunspots of the two hcmisphercs 
and the 22-year cycle of reversal of magnetic 
polarities of the sunspots. From the sug- 
gested mechanism it follows that sunspots 
should be associated with photosplieric 
faculne and chromosphcric flocculi. 

S. L. Malurkar, Colabn Obscrvatory, Uom- 
bay, examined the extent to which distinct 
types of solar activity like flares, erup- 
tions, etc., can be correlated with gcophysi- 
cal phenomena like cosmic ray bursts and 
ionospheric magnetic storms, by a scrutiny 
of a number of notable distinct phenomena 
recorded in the past. The pattern of more 
marked events concerning cosmic rays during 
five historic big solar flares in the last ten 
years were discussed critically. The terres- 
trial magnetic field and the atmosphere have 
been found to exert considerable influence 
on the incoming cosmic rays. The conditions 
obtaining a t  the probable source (e.g. sun) 
of the cosmic radiation, such as the position of 
the active region, evolution history, mag- 
netic field, type and intensity of emission, 
need greater stressing. 

I t  was concluded that in the case of big 
geomagnetic storms the particles might not 
have acquired as great a velocity before 
emission as in the case of those affecting 
cosmic rays. The asymmetry in the position 
of solar active regions which gives rise to big 
cosmic ray flues and the long history of 
chromospheric activity have shown that 
particles had a definite type of charge and 
could not have been of too small or too large 
an atomic number. 

The last paper, presented by K. M. Kotadia 
of the Physical Research Laboratory, Ah- 
medabad, described the results of an empi- 
rical study of data recorded a t  a number of 
stations, e.g. Ahmedabad, Bombay, Delhi, 
Kodailtanal, etc., relating to changes in the 
F, layer of low latitudes during magnetic 
disturbances, the SD variation over a num- 
ber of stations and the storm-time variation 
of f,F, at  Ahmedabad. 
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W ITH increasing emphasis on a scien- 
tific approach to the solution of 
industrial problenis, subjects like 

particle size studies have attained impor- 
tance. The sedimentation method is com- 
monly employed for particle size analysis in 
the range 1-80 p. One of the important 
considerations is the choice of a suitable 
liquid for dispersing the particles*-4. This 
is also important in particle size distribution 
studies by elutriation, batch extraction, 
centrifugal sedimentation and liquid per- 
meability methods. 

The suitability of a liquid for use in the 
sedimentation method is judged by the 
extent to which it is able to disperse the 
particles of a given powder. This depends 
upon the physical and chemical properties of 
the liquid and the powder. In this paper, 
the available data on liquids suitable for a 
variety of powdered materials have been 
presented and the various factors involved 
in their selection have been critically assessed 
on the basis of the physico-chemical charac- 
teristics of the liquids and the powders. 
Also, the methods commonly employed for 
dispersing powders in liquids have been 
reviewed together with the tests employed 
for evaluating the degree of dispersion of the 
particles in a given quantity of the powder in 
the liquid. 

In sedimentation studies, the Stokes' Law 
is used to evaluate the size of the particles, 
but the conditions implied in Stoke's Law 
are not generally satisfied. The concentra- 
tion of the particles in the suspension should 
be small so that the influence of other parti- 
cles and of the wall of the container on the 
motion of each particle is negligible. In the 
Andreasen pipette method, the concentration 
of particles is about 1 per cent by volume 
which has been observed by the authors to 
be high for flaky powders like graphite. A 
concentration of 0-2 per cent was found 

suitable. When such small quantities of 
powders are used care should be taken in 
sampling them. 

Materials 

The materials that have been studied so 
far can be broadly classified as follows: 
(1) metals, (2) oxides, (3) hydroxides, (4) car- 
bonates, sulphates, arsenates, phosphates and 
silicates, (5) minerals, and (6) organic mate- 
rials. 

These materials vary considerably in their 
physical characteristics. They may be hydro- 
philic or hydrophobic in nature5. The choice 
of a liquid is governed to a certain extent 
by the density of the material. In deal- 
ing with powders of high density, it may 
not in every case be necessary to select 
liquids of high viscosity if the powder is very 
fine. Some difficulty is experienced with 
metal powders, e.g. those of iron, cobalt and 
nickel and some ferro-alloys, as these are 
magnetized in the earth's field, the effect 
being more pronounced as the size gets 
reduced1. 

The sedimentation method cannot be 
applied to non-homogeneous powders. In, 
the case of certain coals, alcoholic calcium 
chloride solution (0.1 molllitre) was found 
to be a good dispersing agents. Higher con- 
centration of the dispersing agent results in 
the coagulation of particles. Alcoholic cal- 
cium chloride is not a suitable dispersing 
agent for all coals. In the case of some 
coals which are dispersed well in alcohol 
without the dispersing agent, addition of 
calcium chloride coagulates the particles. 
Catephoresis test explains this peculiar 
behaviour of calcium chloride towards dif- 
ferent coals. 

Choice of liquid 

A number of liquids, with suitable dis- 
persing agents added when necessary, have 
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been used in sedimentation studies on dif- 
ferent powdery materials. In Table 1 are 
listed some materials and the dispersing 
liquids best suited for them. 

Effect, of density and viscosity of l iquids - 
The density of liquids used in such studies 
does not vary as much as the density of solid 
materials. The viscosity of different liquids, 
however, varies considerably and often this 
factor would govern the choice of liquids, 
especially when studying the size distribution 
of dense powders. Viscosity variation with 
temperature is appreciable, and hence the 
temperature should be maintained constant 
daring an experiment which usuallj. lasts for 
a few hours. 

Wetting firoperty - Powders have a ten- 
dency to stick together, and the liquids 
selected should be able to wet and disperse 
them. Proper wetting of a powder does not 
take place if the powder is contaminated 
with greasy or oily substances, particularly 
when sedimentation test is carried out in 
aqueous solutions5. Similarly hydrophilic 
powders may not be properly wetted by oils. 
The air absorbed by the powders also affects 

proper wetting of the powders by the sol- 
ven t50. 

If the specific gravity of the material is 
sufficiently high, the powder would settle at  
the bottom, entrapping the air. This diffi- 
culty could be overcome by keeping the 
powder under vacuum for a sufficient length 
of time. 

Volatil i ty- In sedimentation studies, when 
the concentration of particles in the sus- 
pension is to be determined the liquid used 
is generally evaporated by heating. This 
requires that the liquid should be sufficient- 
ly volatile at  higher temperatures. High 
vapour pressure of the liquid at  room tem- 
perature is, a t  the same time, not desir- 
able as the liquid may evaporate during the 
period of experiment. 

Many liquids which may be suitable from 
the point of their high viscosity may not be 
suitable in practice due to their high boiling 
point. Benzyl alcohol, having a high visco- 
sity, however, vaporizes completely at  not 
very high temperatures19. To overcome the 
difficulty due to high boiling point of the 
liquid medium the suspension may be filtered 

TABLE 1 -LIQUIDS AND DISPERSING AGENTS FOR DIFFERENT MATERIALS 

Alumina 

Alumina dust 

Alundum 

Aluminium powder 
(sp. gr. 2.5) 

Anthracite 

Barytes 

Barium carhonate (preci- 
pitated) 

Barium strontium carbo- 
nate 

Water'; water (Calgon, 0.1 $6)';  
water (sodiun~ tartrate, Wl:(,)'; 
dilute hydrochloric acid (pH of 
suspension adjusted to 3)'; 
carbon tetrachlorides 

Water (sodiom o x a l a t ~ ) ~  

Waterco 

Isopropn~iol~~; chlorofonl~'l 

Water (Perminal BX, 0.1:;)' 

Water (sodium pyrophosphatr, 
0.001-000.5 mol/l~tre)'~ 

Methyl alcohol' 

Water-ethyl alcohol mixture' 

Calci:nn arseuate E t h y l  alcohol-water (1 : 1)' 
Cryolite Glyrrrol-water (1  : 4 ;  v/v)O 
Calo~r~el Cvclohexanol'o 
Coal Water (Aerosol OT 1"/)'*. natcr  

(sodit~nl linolpate;"iEd ;~llpho- 
nate(l laral, 1 ~ 6 ) ~ ' ;  ethyl alcohol 
(calcium chlorirlc, 0.1 n~o l / l i t r e )~ ;  
ethyl a l ~ o h o l ' ~ ;  e thyl  industrial 
ahsolute a l ~ o h o l ' ~ ;  xylene"; 
alcohol-water mixture (1: 1)ls; 
acetone or petroleu~n'~ 

Clay Water"; water (sodiu~n oxalate)"; 
distilled 2%)18 water ( aod~um silicate, 

Copper Watrr8; acrtone"; rape oillo; 
rape oil + acetonez0; soyabean 
all + acetonr (1 : 1 ) O  

Cohalt metal Ethyl  alcohol, !)5P:,8; rape oil + 
acetonez0 

Bronze powder Cyclohexanollo Chalk 
Chromic oxide Water (sodium pyrophosphatc, 

0001-0.005 mol/litre)'3 
Coloun (mineral) Water (potassium citrate, 0.1 Chalk (precipitated) 

mol/litrels . , 
Carbon black Water (Aerosol OT, 1::)"; gallo- Cocoa 

tannic acid10 
Calcium carbonate Water"; xyleneI6 Coke 
Calcium carbonate (preci- Water (sodium pyrophosphate, 

pitated) 0.005 n~ol!litre)' 

Water (sodium silicate, 20,!,)16; 

water (potassium citratc, 0.1 
g . /~no l ) '~ ;  acetone or petro- 
leulnd6 

IsopropanolZ2 

Isobntyl alcohol"; diethyl ester of 
p l ~ t h ; ~ l ~ c  acid" 

Water (Pcrnlinal BX 0.10')8.  
distilled water (tannib acid':,.; 
g./litreThaltd ammonia, 0.8&3.5 
~ n l . / l i t r e ) ~ ~  

*Where a dispersing agent is used, it is givcn along with its concentration within parenthesis. 
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TABLE 1 -LIQUIDS AND DISPERSING AGENTS FOR DIFFERENT MATERIALS - conld. 

MATERIAL L I Q U I ~  A N O  O I S P I ~ R S I N G  ACLNT*  ATERI RIAL L l ~ u r n  A N D  DISPERSING AGENT* 

Cement ~ . ~ l r r " ;  krrosrnr (olpir aci<l)ae; hlilleral colours Watrr  (potassium citrate. 0.1 
hr~~zeoe":  iso~roeanol '~:  rthv- n~cd/l i t r r) '~  
lrnr glycol1* (ralcii~m cl~l<;ride)~'; 
;~l,solute alcohol (anllydro115 nloU'ding sand 1)istilled water (sodium hydro- 

calciuo~ c h l o r ~ d e ) ~ ~ ;  nlctl~yl al- xide)" 

cohol ( sod i~~rn  pyrophos- Alolybdenum powder Ethyl alcohol8; acetone'; gly- 
phate)'*l'; butyl alcoholla ceroldZ; glycerol + waterB 

Alumina cement Glycol (cobalt c h l o r i d ~ ) ~ ~ ~ ~ ~ ;  ethy- 
lene glycol (cobalt rhloride)'" 

Ethyl alcohol'? h~ l ty l  alcohol"; 
brnzrl alcohol"; glvcollQ~"; 
castor oilro; paraffin oillo 

Olive oil2'; water (gelatinr, 0.1- 
l1.2"L and sodiuo~ c a r b ~ n a t e ) ~ ~ ~ ~  

Watrr"vJL and alcohoP1 

Water ( s o r l i ~ l ~ ~ ~  ox;~late)@ 
(lo 

I s o h ~ ~ t y l  alcohol'\ iisoh~~tyl al- 
cohol + d~r thy l  phth:~l;~te*; di- 
ethyl rs t rr  of phthalic acid"; 
prtrol" 

Watrr  (gcl;~tinr, (1.1-0%"' ," and 
socliun~ c a r b o l ~ a t r ) ~ ~  

Dilute nitric acid (ll.002N)e; 
n~r thv l  alcohol (potass111111 chlo- 
ridr. ll~(Kllbl~a 

Nickel powder 

Phosphorus 

Rape oil -+ acetonezo 

Water (Daxad 23, O.OSqb'a and 
potas!,luln s~ l~cd te ,  0.1:&)8 Portland cenlent 

Watrr  (sodium pyrophosphate)"; 
isopropano12' 

I'igments 

I'laster (Stucco) 
Diamond powder 

Alcohol-glycol (potassium ci- 
t ~ a t r ) ' ~ ;  water (potassium 
cltrate, 0.1 xn~l/ l i t re)~ 

Dicalcium phosphate 
Fclspar 
Flint 
Flours W . ~ t r r  ( s o d i ~ ~ m  silicate, 1 part i n  

4lIoU parts of liquid)lL 

Watcr (sodium oxalate)' Quartz 

Red lead P;~int prepared in linseed oil and 
clispcrsed in white spirit (alu- 
lnir~iuln  teara ate)'^ 

hfethylated spiritzo 

Fluorite 

Fluorspar 
Recl phosphor ( 4  

centratlon) 
con- 

Fly ash 
Glass powder o r  spheres 

Water" 

Water'" water + ethylene gly- 
col"; butyl a l~oho l '~~ ' ;  metha- 

Watrr  (pero5ol OT, ):;,)'z'~; 
innlnonlil, II~8HO-Q~.~ ~ ~ ~ l . / l ~ t r e ~ ~  
and sodium linoleatn'\ dis- 
t~lled water (tannic acid, 0.5 
p./litrr)8.'1; rthyl alcohol' 

L i ~ r ~ i n ' ~  
Alcohnl ( c d l r i ~ ~ ~ n  chlori~lr, 0.1 

lnol!l~trr)"."; glycol (cobalt 
citratc)'O; r thylcl~e glycol 
lcohnlt c ~ t r a t c ) ' ~  

\V#~trr : '~  
Ethyl nlcohoPe; isupropanoll' 
\Vater" 
K .~pc  oil + acrtoneso 
Soyal)can oil -t acetone (1: 1 by 

volu111r)~ 
Watrr  ( s o d i ~ l ~ ~ l  pyrophosphate, 

OoO.-# ~nol!l~trr~ and so(lillm 
sllicatr, I l ~ l ' , ' ; ) ~  w;ltrr (ammo- 
I I ~ ~ I .  few drops. if ~leceasarv)'~ 

Sand Water33,t8; distilled water (so- 
dium silicate. 2%)"; butyl 
phthalate + a l ~ o h o l ' ~  

W a t ~ r " * ~ s ;  water (sodium pyro- 
phosphate, U.1:33:;", 0.005 
~~~ol/litre': sod i~~rn  oxalate, 
N/10i18 and Calgon, O.ll:/,"); 
water + alcohol(1: I)'e;xylene'5 

Water   sod inn^ pyrophosphate, 
O~(Hl6 ~nol/Iitre)'~; water + 
rthyl alcohol ( I :  1)' 

Watrr  + ethyl alcohol (1: 
w.ltcr ( s o c l i ~ ~ l ~ ~  pyrophosphate, 
0.035 mol/litre)" 

Alcohol (calciull~ c h l ~ r i d e ) ~  
Isopr~panol '~;  water" 
Isohntyl alcoholl\ diethyl ester of 

phthalic acid1\ isobutyl al- 
cohol + diethyl phthalatee 

Silica 
Graphite 

Silicates 
Glass powder (colloidal) 

Gypsurn 

Hae~nati tc  
Hydraterl lime 

Illnenite 
Iron an11 iron alloys 

Iron ~ n r t a l  

Shales 
Slag (cement) 

Starch 

Soils W a t ~ r ' ~ .  water (sodiun~ oxalate, 
N / ~ O ( ; ~ " ~  and 29;)L0; butyl 
phthalate + a l~oho l '~  

Iso1111tyl alcohol1\ diethyl ester of 
phthalic acid" 

Sugar 

Lead 
Lead  non no ride 
L~pnlte  

. . 
Acetonez'; watcr3% 
Xylrne" 
I s o h ~ ~ t y l  alcohol'\ ( l~r thyl  ester of 

phthalic acid" 

W ; ~ t r r  ( s o d i ~ ~ n ~  pyropho*phate, 
tI.l~t),i ~noI/ l i t re~ ~ I I I ~  sodin~n 
s~ l~ca te ,  O.2:;)'\ distillecl water 
( S O ~ ~ I I I I I  silicate, 8:;' and potas- 
sir1111 citrdtr, 0.1 ~l~ol/ l i t re)@; 
glycerol + water ( I :  4 by vol- 
~ I I I I ~ ) ~  

Glycerine3' 
Water (socliol~~ pyrophoaphatc, 

U~00L-U~tl0:1 ~nul!l~tre)'~ 
Ethylene g l y ~ o l ~ ~ ' ~  
Water3'; ethyl alcohoP*; rnethyl 

alcohol"; nitrobenzeneJ' 

Sulphidcs 

Tin 
Titanium 

Tricalciul~~ phosphate 

Tungsten 

\V;~ter (saponin)" 
Hutyl alcoho17~'~'0 
Water (Calgon, O.l:6)lo 

WaterlL 
Limestone dust Gly~erol '~;  acetone + rape oiln; 

ethyl alcohol' 
oil4' Tungsten carbide 

Zinc Ethyl a l ~ o h o l ~ ~ * ~ ~ ;  butyl alco- 
hol'ia,Io: acctonel01'11W 

Water (sodium hexametaphos- 
phate. 0.5-14 g./litre)lD 

\Vat(+'; water (sodium pyro- 
phosphate, 0.005 mol/litre)'*le; 
water + alcohol (1: 1)L' 

nlethyl alcohol (hydrochloric acid, 
N/100)8 

Zinc oxide (pigment) 
Lithophone 
3langanese ~lioxidc 

(pyrolusite) 
IIagncsite (burnt) 
alagnetite powder 

Zircon 

Zirconium metal 

*Where a dispersing agent is used, it is given along with its concentration within parenthesis. 
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or centrifuged, carc being taken to see that 
the liquid used for sedimentation studies is 
completely washed out by solvents of low 
boiling point. 

Reactivity of liquid - The liquid selected 
should not react wit11 tlie powtlcr a t  the 
working temperatures antl it sho111tl not have 
a tosic effect on the workers. 

Transfiarency of liquid - For plioto-setli- 
mentation work the liquid shoultl be tmns- 
parent to visible light antl its refractive 
index shoultl be significantly differc~lt from 
that of the powdcr". 

Methods of dispersion 

Mechanical disjrrsion -- I n  rnrc cases only, 
complete dispersion is aclricvetl. In the 
Wagner turbidimeter, for tlispcrsing cen~ent 
in kerosene, the suspension is kept in n test 
tube and stirred with a brush rotating a t  a 
speed of approxim;ttely 3500 r.p.ni.": In 
the method used by Parker antl N u r ~ e " ~ ,  
cement powder with a few drops of kerosene 
was rubbed out on a tile with a palette knife. 
The suspension was then shaken in a rotary 
shaker. Dispersion is sometimes effected by 
agitating the suspension by blo\ving air. 
This method has the disadvantage that air 
bubbles are formetl and the temperature of 
the suspension rises. 

Baddeley and othersb4 fount1 that an elec- 
trically driven stirrer tlispcrses carbon black 
in toluene more cfficicntly than vigorous 
shaking by hand. U1tr;lsonic waves were 
found to be most effective. 

Surjace attive agents - Surface active 
agents are user1 to obtain good (1isl)ersion 
but if the quantity added is more, floccula- 
tion takes placeb5. The dispersing agent 
that shows the maximum amount of fines 
may be consideretl suitable. 

The way in which a surfrice active agent 
helps to disperse the powder is not well 
understood. In aqueous solutions, the addi- 
tion of surface active agents may cause a 
lowering of the surfacc tension resulting in 
more complete wetting of the particles by 
the liquid mediab6. Wetting of the solid 
helps in displacing the adsorbcd air from the 
surface. 

Sometimes, surface active agents do not 
lower the surface tension to a marked extent, 
but still they help in dispersing the powder, 
perhaps due to their hel~aviour like a 
protective colloid56. In  aqueous solutions 
ion-exchange reactions may take place and 

the particles may carry electric charges and 
form a stable suspension. When polyvalent 
ions of opposite charges are added, floccula- 
tion results. Sodium hexametaphosphate is 
known to prevent the flocculating effect of 
these polyvalent ions on suspendetl particles. 
In  non-aqueolls media, the ionic reaction 
may Ije ncglectetl. The tlispersion of powder 
may be tluc to tlic lowering of the interfacial 
tmsion bctwc.cn the particlc antl the liquid 
lnetlia by the surfacc active agent. 

Tests for dispersion 

For jutlging t l ~ c  tlispcrsion of a powder 
the following tests have been used. 

Microsco)ic cxai~~inat ion - When a small 
tlrol~ of the suspension is esamined untler a 
microscope tlie int1ividu;il particles are seen 
separately if the tlispersion is complete. 
\Vhcn a large variation in the particle size 
exists in the powder it is difficult to carry 
out this test as the large and the small parti- 
cles cannot be focussed simultaneously. 

Rl~cologicnl test -This test, wl~ich is used 
for paints, was described by Daniel and 
Goldman" and by Amstein and ScottSR. A 
weiglled quantity of the powder is taken on 
a glazetl tile antl the liquid is slowly added 
to it from a burette. 'The powder is workecl 
into a paste with a flexible spatula. The 
wet point, i.c. when the powder can be 
scraped into a single compact mass, is deter- 
n~inctl. Adtlition of more liquid makes the 
mass flow. This is called the flow point of 
the paste. The burette reading is again 
noted. If tlic dispersion is good only a 
small amount of the liquid is necessary for a 
cllange from tlrc wet point to tlie flow point. 
Daniel ;lntl Goldman point out that between 
the wet antl the flow points if the paste is 
tripped wit11 a spatula, it flows in long honey- 
l ~ k e  strings if the dispersion is good, other- 
wise it rises on the spatula blatle in a cha- 
racteristic scroll-like form. When the dis- 
persion is good the paste gives a bright 
appearance, while its appearance is dull 
with poor dispersion. However, the con- 
centration of the suspension in sedimenta- 
tion tests is much lower than that employeti 
in the above test. 

Volume test -This test depends upon the 
nature of the powder, tlie liquid and the 
dispersing agent used. 

The sedimentation volume of a solid has 
been correlated with the different properties 
of liquids such as (1) interfacial tension, 



JOGLEKAR & MARATHE : PARTICLE SIZE ANALYSIS 

(2) pol;~rity, and (3) adhesion tension of the 
solids against the l iq~~icl~.  

This test consists in taking a known qnan- 
tity of the powder in a fisecl volume of the 
liquid, shaking tlre two thoronglily m d  
allowing all the powtlcr to scttlc down. 'fhe 
scdimentetl volume of tile powtlcr is mini- 
mum in the liquid which wrts ;mtl dispcrst:~ 
the powtlcr best"? "flrc volr~nic of the sctli- 
ment tlt>pencls upon tlrc drgroc of tlcformation 
of the particles untlrr the wciglrt of the 
I;lyers al)ovc t l~cm. If t l ~ c  ;~tlllcsion between 
t l ~ c  pnrticlcs is grcat ;rn(l t l ~ o  licluitl is not 
able to hrcak up this atll~csion, tlrc p:lrticles 
offer considcr;lble rcsistancc to tlcform. t '  ion 
untler the wciglrt of thc uppcr I:~ycrs and 
thus ~xcsent a large sctli~ncritctl volumc. 

Ostwald and Hallcrfin fount1 that the sedi- 
mentation volume is rclatcd to t l ~ c  dielectric 
constant of the liquid metlium antl is lower 
in a liquid having a high tliclcctric constant. 
Liquids having high tlielcctric constant are 
strongly adsorbed on the solid pnrticles. 'This 
reduces the intcrfacinl tcnsion bctween tlre 
solid pnrticles and thc liclnitl antl also the 
adhesion tension betwccn tlrc particles them- 
selves. Thus, a low sedimentation volume 
is obtained. 

Viscosity dcterrrci?~ution ~ i ~ e t l ~ o i l -  In the 
case of clay-water systems wlicrc maximum 
dispersion of the clay p:lrticles in water is 
desired, dispersing agcnts such as soclium 
hexametaphosphate, socli~im tetraphosphate 
and tetrasodium pyrophospliate are u ~ e t l ' ; ~ , ~ ~ .  
In some cases clispcrsion is irnprovcd by the 
addition of a small quantity of a strong 
alkali, such as sotla as11 or caustic soda. 
The flow of the suspension depends upon 
the freedom with which tlic dispersctl pnr- 
ticles move. One of thc mctl~otls of jntlging 
this freedom is the mcnsuremcnt of tlie 
viscosity of the suspension. 

The dispersion of tlre system clepends 
upon the amount of the dispersing agent 
and is maximum for a particular value of the 
dispersing agent which can be determined 
by measuring the fluidity of tlie clay-water 
suspension. Thc fluidity is n~asim~.im when 
the dispersion is maximum wit11 any 
cular dispersing agent. 

GreenR3 and Gauges4 have suggested simi- 
lar methods for testing the dispersion of 
powders. Green states that when a small 
amount of a deflocculatccl dispersion is 
placed on an inclined glass plate, it will 
ordinarily flow out and present a uniform 

laycr. A floccrilated suspension, on the 
other Irmd, will form a streaky layer with an 
uneven, lumpy appeyance, often described 
as ' poor dispersion . 

Gaugess suggcsts the use of a concentrated 
dispersion for tlie study of the flow properties 
of a powder. Thc adl~esion tcnsion between 
tlre ~naterial ancl t l ~ e  liquid merlium is great 
comparcd with the colrcsion tcnsion between 
tlic particles cvhicl~ is the criterion for good 
wetting. 

Lig l~ l  extittcfinrz lest - With the light 
estinction scdimcntometer, Hcywood mea-. 
suretl the spccific snrf;~cc of powders by 
taking a single rcatling wl~cn the particles 
are in rantlorn motion and by calculating the 
value from readings taken throughout the 
settlcn~ent time of a powders? 'The ratio 
of the two readings was hetwecn 1.4 and 1.6 
when no agglomeration occurred. A ratio 
greater than 2 indicatecl flocculation of the 
particles. 

Skinner ct a1.5V~ave used a method which 
i~lvolvcs taking only one reading for the 
determination of specific surface of a powder. 
Better dispersion gives a higher value of 
specific surface. In particle size analysis 
the liquicl showing a greater proportion of 
fine powder in the results is the most suitable 
for tlispersing the powder. Where disper- 
sion is poor, fine particles agglomerate and 
the size analysis results show an excess of 
coarser particles. 

SPccific surfacc by dry  method - The 
specific surface of powders can be determined 
by a dry method such as the air permeability 
method. If there is a large difference in the 
value obtained by this method and that by 
the sedimentation method, the dispersion is 
poor. 

It has been noticed that some powders 
become more dispersed with time while 
others show agglomeration. This effect has 
been observed with a number of powders in 
aqueous media and in organic liquids, both 
polar and non-polar. In carrying out these 
tests tlie importance of this effect cannot be 
overlookecl. 
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Studies on Varietal Suitability 
of Fruits for Preservation by 
Canning : Part I - Mangoes 
A. N. BOSE & K. DAS 
Food Technology Laboratory, Jadavpur University, Calcutta 

(Manuscript received 13 Novetnber 1957) 

Studies on the canning of three important 
varieties of mangoes, viz. Fazli, Langra and 
Himsagar, available in West Bengal have 
shown that Himsagar is best suited for can- 
ning. An acceptable product, which can be 
stored for 6 months without deterioration, is  
obtained by canning the fruit in 50 per cent 
sugar syrup. Langra also gives a satisfactory 
product when it is canned in 35 per cent sugar 
syrup containing 0.25 per cent citric acid but 
the flavour of the canned product deteriorates 
after 5 months. Fazli is least suited for can- 
ning as the flavour of the canned product 
deteriorates rapidly in whatever manner it is 
preserved. 

M ANGO is -the most important fruit 
crop in India. I t  has a relatively 
short season. Canned mango, either 

as slices or as pulp, is likely to have a good 
market, and large-scale canning of mango 
can help in saving a portion of the mango 
crop which goes waste in the glut season. 

However, all varieties of mango are not 
suitable for canning. During processing and 
subsequent storage, some varieties lose their 
delicate colour while others develop off- 
flavour or get disintegrated. 

Very little work has been reported on the 
canning of different varieties of mango in 
India. Siddappa and Bhatial, working on 
three South Indian varieties, viz. Badami, 
Ras+auri and Neelunt, studied the effect of 
+H on processing; the effect of adding citric 
acid to syrup was also investigated. Dhope- 
sharkar and Magar2 have examined the loss 
of carotene in canned mango during process- 
ing and storage. 

The present investigation was undertaken 
to find out the variety of mango best suited 
for canning with respect to flavour, colour 
and retention of carotene from among the 
three important West Bengal varieties, Fazli, 
Langra and Himsagar. 
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Materials and methods 
Fazli mangoes (av. wt. 15 oz.) were 

obtained through the courtesy of Malda 
Mango Merchants' Association and Langra 
(av. wt. 12-7 oz.) and Himsagar (av. wt. 7 02.) 

were bought from the local market. Fazli 
mangoes do not ripe uniformly; one side of 
the mango ripens earlier while the other 
remains green. Himsagar and Langra vnrie- 
ties were in the firm ripe stage. The fruits 
were peeled, sliced to remove the stones 
and the slices used for canning. The pro- 
cessing loss in different varieties was: 
Langra, 23.8; Fazli, 29.5; and Hinzsagar, 
30.5 per cent on the original weight of fruit. 
Carotene loss was negligible during pro- 
cessing. The fruit was canned in 310x 309 
size unlacquered tin cans. Sugar syrup, 
with and without citric acid, was used for 
covering the slices. The cans were steam 
exhausted, sealed and processed at 2 Ib./sq. 
in. for 15 min. 

The concentrations of sugar in syrup and 
of citric acid in it varied as follows: 

Langra - 35 and 50 per cent sugar synlp, 
with and without the addition of 0.25 per 
cent citric acid. 

Fazli-  35 and 50 per cent sugar syrup, 
with and without the addition of 0.25 and 
0.50 per cent citric acid. 

Hivisagar -- 50 per cent sugar syrup alone. 
T l ~ e  fruit slices canned in the syrup were 

stored at room temperature (25'-31°C.) for 
3, 5 and 6 months. A Waring blender was 
used for preparing pulp from the slices. 

The acidity of the syrup and of tlie mango 
slices was determined by titration with N/50 
sodium hydroxide solution. Sucrose in the 
syrup was estimated according to A.O.A.C. 
method3. The method followed for carotene 
determination was essentially the same as 
that recommended by A.0:A.C. except for 
tlie modifications suggested by Austin and 
Shipton" aqueous alcoholic potash was used 
to avoid resinification. 

The mango slices and the syrup from the 
cans were analysecl after different periods of 
storage for their pH, acidity (in terms of 
citric acid), sugar (dextrose equivalent) 
content, before and after inversion, and 
carotene content. 

Organoleptic tests were carried out with 
the stored products to determine their quality 
and acceptability. 

The texture, colour, flavour and taste 
characteristics of the products were deter- 

mined employing a test panel of five members 
of the laboratory staff. 

Results and discussion 

The characteristics of fresh pulp from clif- 
ferent varieties of mango are recorded in 
'r;tble 1. 

Tile results of analytical and organoleptic 
tests showed that Hiwsagar variety gives the 
best canned product whrn canned in 50 per 
cent sug;ir syrup (+H at tllc end of 3 months, 
4.23 ; acidity, 0.49 per cent). Slices storcd for 
3 nlonths were as firm as tlie fresh ones and 
at the entl of 6 months they were only sliglit- 
ly softer. Tllc colour of the product was 
similar to that of the fresh slices; the stored 
slices had a pleasing flavour and a sweet 
and agreeable taste. The carotene content 
of the slices storcd for 3, 5 and 6 months was 
4.64, 4.21 and 4.06 mg./100 g. respectively 
as compared to 5.92 mg./100 g. of the original 
slices; tlle loss was ~nasinlum (30 per cent) 
during the first 3 ~nontl~s.  

In tlie case of Lnngva variety, canning with 
35 per cent cane sugar syrup containing 0.25 
per cent citric acid (+H, 4.07; acidity, 1.71) 
was found to give the best results. The 
colour of the slices was fairly well preserved 
and taste agreeable, but there was consi- 
derable deterioration in flavour and by the 
end of 5 montlis the product developecl an 
off-flavour. The carotene content of slices 
stored for 3, 5 ant1 6 months was 5.13, 4.01 
ancl 4.10 mg./100 g. respectively as com- 
pared to 8.75 of the original slices; the loss 
during tllc first 3 montl~s was 40 per cent. 

Tllc flavour of canned protluct in the case 
of Fazli variety was found to deteriorate 
consiclcrably in wl~atevcr manner it was 
canned; tlre syrupy flavour of the product 
was increasingly prominent on storage; the 
colour of the slices also faded slightly. The 
taste of the product after storage for dif- 
ferent periods was acidic and disagreeable 

TABLE 1 -CHARACTERISTICS OF FRESH PULP 

MANGO fiH os A r l n l r u  SUGAR (DEXTROSE CAROTFWE 
VAl l lLTY PULP (CITRIC EQUIV.) t > l g . / l w  8. 

A C I I I )  --h---- 7 Pulp 
I I e f o r e  111- A f t e r  i n -  

v e r s ~ o n  v e r s i o n  
X % 

Lanpra 4.01 3.830 16.30 103.00 8.75 
Fazli 3.61 6.520 22.04 35.20 2.92 
IIitnsagar 4.21 0.8'25 - 94.10 5.92 
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and it was not suitable for consnmption. 
The best product was obtained by canning 
the slices in 35 per cent sugar syrup contain- 
ing 0.25 per cent citric acid ($H, 4-27; 
acidity, 1-08 per cent). Tlic loss in carotene 
content by the end of 3 montl~s was 40 per 
cent of the original. The loss in tlic carotene 
content of the fruit sli'ccs was market1 during 
the first 3 months of storage ant1 thereafter 
it continued a t  a slower rate. The $H ;tnd 
acidity of the syrup and the fruit slices in 
different cans did not show any significant 
variation when stored for different intervals. 

The leaching of acids from the fruit 
slices takes pl;lce even when 0.5 per cent 
(wlv) citric acid is present in tlic syrup and an 
equilibrium is reached between acid contents 
of fruits and the syrup just after processing 
and is maintained tlirougllout the storage 

period. The same was observed in the case 
of sugar content. 

Inversion of cane sugar in the syrup is 
rapid in the initial stages and continues a t  a 
decreasing rate (luring storage. 
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I n d e x  to Sc ien t i f i c  J o u r n a l s  

THE Jor~nzal of ScicntiJic G Irrdttstrial 
Kescurch is among the 510 pcriodicals that are 
being indesed by subject ;mtl author in a new 
publication announcctl recently by the Micro- 
Photogr;q)l~y Co., 97 Oliver Street, I3oston 10, 
Massacl~usctts. 

Tlle primary subjrcts inclutlctl in tlicsc 
indexes arc solid statc physics, ~~uclconics, 
radiation, optics, mechanics, ;~stropl~ysics, 
radio, electronics, sound, astrono~ny, rockets, 
guided missiles, artificial satcllitcs and space 
travel. These indexes, comprising several 

hundred thousand entries, have been com- 
pilccl by the Library of the U.S. Naval Re- 
search Laboratory. 

The origin:ll intlcx cards are to be repro- 
duccd in book form by offset printing, 21 
cards per jxige, 10 x 14 in. Author and 
subjt.ct sections, and the montl~ly, quarterly 
alid annual supplcmcnts to e;lch, can be pur- 
c1i;lsed separately. 

The pu1)lication will be available only to 
those who subscribe in advance of printing, 
which willstart in the third quarterofthisyear. 
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PRINCIPLES OF THE PROPERTIES OF MATE- 
' n meer- RIALS - McGraw-Hill Series in C g' 

ing Sciences by Jacob Porter Frankel 
(McGraw-Hill Book Co. Inc., New York), 
1957. Pp. xv + 228. Price 8 6.00 

This book is said to be the result of es- 
perience gained in preparing lectures on the 
properties of materials for young American 
engineers at  the North-Western Techno- 
logical Institute, U.S.A. The reader is es- 
pected to be familiar with the elements of 
atomic theory and to have covered about 
one university year in general inorganic 
chemistry, mechanics, and elementary cal- 
culus. 

It is an unusual book: it constitutes a new 
approach to the rapidly expanding subject 
of properties of materials. Emphasis is laid 
on principles in order to cover the great 
variety of problems which the engineer now 
meets in the study of metals, concrete, wood, 
plastics, or other materials. This treatment 
has the advantage that with the advent of 
new materials - and they are continually 
arriving - the engineer or technologist does 
not enter upon an entirely new field, but is 
able to apply basic knowledge to the 
problems. It is the claim of the author that 
" the engineers who will break through the 
barriers to the solution of current materials 
problems will be those who understand pro- 
perties first and materials second ". 

After an introduction dealing with mate- 
rials and applied mechanics, and indicat- 
ing the scope of mechanical and thermo- 
dynamic analysis, we have the two main 
divisions, the first dealing with ' physico- 
chemical foundations ', and the second with 
the ' properties of matter '. The first division 
treats of such subjects as basic atomic theory, 
radiation, the laws of thermodynanlics, 
distribution of energy, structure and thermal 
analysis, cohesion and bonding forces, metals 
and their general characteristics - with brief 
references to the indeterminancy principle 
and free electron energies. In the second 
and larger division we have chapters on 
conductivity, heating, diffusivity, electro- 
chemistry, elasticity, plasticity, fracture, vis- 
cosity, and finally some general considera- 

tions on isotropy, texture, grain boundaries, 
and structure sensitivity. There is a useful 
indes. 

Although the work is presented as an 
introduction to the subject for engineers and 
technologists, most of those who have gone 
through their degree course will nevertheless 
gain much from this book. No claim has 
been macle by the author that his treatment 
is comprehensive, yet a t  each step it is 
logical and stimulating. The volume forms 
an excellent approach for advanced studies: 
it is provocative of thought, and original in 
outlook and conception. I t  is recommendecl 
not only to the serious student who plans 
to make the study of materials his profession, 
but also to all engineers who wish to have 
an intelligent understanding of materials - 
sufficient for the appreciation of the subtlety 
of many of the problems involved. I t  will 
require two or three readings by the engineer 
or technologist who wishes to gain full 
benefit and achieve the new outlook which 
the author advocates. But the effort will be 
worthwhile. 

PATENT NOTES FOR ENGINEERS by C. D. 
Tuska (hIcGraw-Hill Book Co. Inc., New 
York), Seventh Edition, 1956. Pp. vi + 
192. Price $ 4.00 

This is a useful book for engineers, research 
workers and inventors generally, as well as 
for patent attorneys and others who have to 
deal with patent matters. The book will be 
particularly useful for Indian inventors who 
wish to take out patents in the U.S.A., and, 
therefore, need to know basic facts about 
patentable inventions, patent office proce- 
dure, and certain statutory and practical 
aspects concerned with acquiring and dealing 
with valuable patent rights. 

The chapter on Statutory Inventions is of 
particular interest. U.S. Patent Law does 
not provide a definition of statutory inven- 
tion and no one can say with certainty pre- 
cisely what constitutes invention. Invention 
has been defined negatively by the U.S. 
courts. For instance, the exercise of ordi- 
nary skill does not involve invention nor 
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does the substitution of superior material, 
which is not new, for the inferior niaterial 
previously employed, constitute invention. 
There are many such so-called ' negative rules 
of invention '. But more interesting are the 
exceptions to the ' negative rules '. " Per- 
haps the most famous exception to the rule 
that mere changes in form, proportions, 
degree or arrangemeut do not involve inven- 
tion, is found in the decision involving the 
Edison Incandescent Lamp Patent." The 
earlier electric lamps had filaments having a 
diameter of the order of 1/32nd of an inch. 
The Edison lamp differed from the earlier 
carbon filaments only in the diameter of the 
filament being 1164th of an inch or less. In 
holding the Edison lamp valid, the court 
remarked, " . . . in a sense it may be said . .  . 
that it is a matter of degree. But the degree 
of difference between carbons that lasted 
one hour aud carbons that lasted hundreds 
of hours seems to have been precisely the 
difference between failure and success." 
Indian and English courts have also stressed 
the principle that mere simplicity is not 
necessarily an objection to the grant of a 
patent, though matters of ordinary skilled 
designing or mere workshop improvements 
are not inventions. 

Numerous legal requirements concerning 
patentable invention are logically and clearly 
outlined in the book. Some of these consti- 
tute departures from Indian Patent Law; for 
instance, plant patents are granted in the 
U.S.A., but not in India; an invention cannot 
be patented in India if i t  has been publicly 
used in India or has been made publicly 
known in any part of India, but in the U.S.A., 
a patent application may be filed even after 
an invention has been described in a printed 
publication or has been publicly used or sold 
in the U.S.A., provided the application is filed 
within one year of such publication or sale. 
Again, after the lapse of one year from the 
date of filing in a foreign country, no patent 
can be obtained in the U.S.A. if the foreign 
patent is already sealed before the U.S. ap- 
plication is filed. Another U.S. requirement 
is that the inventor himself must apply for a 
patent, whereas in India and in many other 
countries, it is possible to file a patent appli- 
cation without mentioning the inventor as an 
applicant. 

The author devotes considerable attention 
to the question of keeping adequate records of 
invention. These have an important bearing 

on ' Interference ' proceedings which are in- 
stituted under the U.S. Patent Law for de- 
termining the priority of invention between 
two or more parties claiming substantially 
the same patentable invention. Every in- 
ventor is advised to prepare promptly ade- 
quate written descriptions of his inventions, 
and to keep proper evidence of the conception 
of the invention and its reduction to practice. 
The legal importance of diligence on the part 
of the inventor in reducing the invention 
to practice, actually or constructively, is 
stressed. The Indian inventor should, how- 
ever, note that before filing a patent applica- 
tion in India, the invention should not, ex- 
cept under certain special conditions, be 
publicly used in India or made publicly 
known in India, e.g. by giving public de- 
monstrations of the invention or publishing 
descriptions of the invention. 

The book provides valuable information on 
the methods adopted by organizations in 
dealing with inventions submitted by out- 
siders. Policies and regulations vary great- 
ly throughout industry, but many of the 
nationally organized concerns have written 
policies and procedures for controlling such 
disclosures. Many companies have booklets 
setting forth their policies and a represen- 
tative policy statement is reproduced in the 
book. A general hint is that if an outsider 
believes that he has made an invention, the 
preferred practice would be for him to consult 
a patent attorney, obtain a patent and then 
send the outside organization a copy of the 
issued patent. 

The final chapter of the book contains a 
discussion of the problems connected with the 
ownership and use of patents. Useful in- 
formation is given on employer-employee 
agreements dealing with the right to inven- 
tions made during the course of employment, 
and the RCA employee invention agreement 
is reproduced by way of illustration. 

R. B. PAI 

THE FREEZING PRESERVATION OF FOODS. 
VOL. I. FREEZING OF FRESH FOODS by 
Donald K. Tressler & Clifford F. Evers 
(The Avi Publishing Co. Inc., Westport, 
Conn.), Third Revised Edition, 1957. 
Pp. xxi + 1214 

The technology of food freezing has advanced 
so rapidly during the decade since the publi- 
cation of the last edition of this treatise in 
1947 that the authors have found i t  necessary 
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not only to revise and rewritc tlic book but 
also to present it in two volumes. The cur- 
rent volume is devoted to the freezing of 
uncooked foods including fruit juices and 
concentrates. Vol. 11, to appear, will deal 
with the freezing preservation of prepared 
and precooked foods of all kinds. 

Many of the 31 chapters in the book contain 
information that has not been readily or com- 
pletely available hitherto. Among them are 
those relating to dehydro-freezing of fruits 
and vegetables, the freezing concentration of 
fruit juices and the preparation and freezing 
of meat, poultry, fish and game. There are 
chapters devoted to frozen food locker plants, 
home food freezing and storage equipment, 
marketing, warehousing and transport of 
frozen foods, packaging materials and prob- 
lems, and plant sanitation. A number of 
specialists in different branches of the 
subject have collaborated as co-authors of 
certain chapters. This arrangement has 
helped in making availabe information on the 
latest developments, methods and machinery 
as well as in indicating the advantages and 
disadvantages of different types of refri- 
geration procedures. 

The development of freezing techniques has 
grown steadily with the needs of individual 
foodstuffs and hence most of the information 
that has accumulated is somewhat empirical. 
However, the authors have successfully 
attempted to derive basic generalizations. 
Thus, the chapter on changes occurring 
during the preparation, freezing, cold storage 
and thawing of foods discusses in detail the 
chemical, physico-chemical and biological 
changes which such foodstuffs may undergo 
and underlines the precautions to be observ- 
ed for obtaining an ideal frozen food. 

Since freezing preservation has been de- 
veloped to its present enormous stature 
largely through work in the U.S.A., most of 
the research publications have come from 
that country. I t  is, therefore, natural that 
the book caters more to the needs of U.S. 
manufacturers, research workers and othcrs 
interested in this field. Thus, the chapters 
on adaptability of fruit and vegetable 
varieties to freezing are based entirely on 
data pertaining to the American produce. 

The entire subject matter is dealt with 
from the standpoints alike of the machinery 
manufacturer, the chemical engineer, the food 
technologist, the wholesale and retail distri- 
butors and the consumer. This treatment 

has its lnerits wliicli slioultl far outweigh a 
possible lack of sustained interest to any one 
category of reader. Each chapter has a 
complete bibliography and the book is plenti- 
fully illustrated throughout. There is an 
appendix, in six parts, dealing with objective 
tests and methods for quality and bacterial 
control. The authors have undoubtedly 
accomplisl~ecl a big task in bringing together 
within the confines of one volume a vast 
amount of valuable information on the 
freezing preservation of fresh uncooked foods. 

A. SREENIVASAN 

EI.ECTRICAL DISCHARGES IN GASES - Philips' 
Technical Library Series by (late) F. M. 
Penning (N.V. Philips' Gloeilampenfab- 
rieken, Eindhoven), First Edition, 1957. 
Pp. viii + 78. Price Rs. 11.75 

The developments that have taken place since 
the introduction of the Crookes' tube and the 
recent developments in X-ray bulbs, sodium 
and mercury vapour and other types of 
fluorescent lamps, rectifiers, pl~otocells, weld- 
ing arcs, stabilizers, high tension indicators, 
and the various ' counters ', are manifold. 
This is amply illustrated by over 300 publi- 
cations a year on these subjects (p. 3). The 
appearance, therefore, of the English edition 
(preceded by the German and French) of the 
publication Electrische Gasonladingen, first 
published in Dutch language in 1955, will be 
welcomed by many workers in this field. 
The work is valuable since F. M. Penning is 
one of the distinguished investigators in the 
field of discharge physics. 

The presentation in this volume, however, 
does not quite follow the familiar sequence of 
development, nor does it review represen- 
tatively the immense factual and theoretical 
material available. The book reflects rather 
the nature and the trend of investigations 
carried out a t  the Philips' laboratories at  
Eindhoven in which the author had an im- 
portant share. Its main scope is indicated 
by the following titles of some of the chapters: 
Conduction of electricity in metals and gases; 
Non-self-sustaining discharges; Movement of 
electrons and ions through a gas; Townsend 
discharge and breakdown; Spark, lightning 
and glow discharge; Arc, and the Positive 
column. Everyone of these sections presents 
a readable and clear account, and well- 
selected examples and sketches illustrative of 
the kinetics of the chief discharge mechanisms 
are presented. 



The classical tlicorics of the Townsrnd 
discharge, tlie normal ant1 abnormal cathodc 
fall, the space charge distortion of the cncr- 
gizing field and the more recent streamer 
mechanism have been set forth with a 
remarkable combination of detail and bre- 
vity. This is pronounced in the discus- 
sion of the optical effects and the spectro- 
scopic background of the discharge pheno- 
mena; and especially, for example, in the 
discussion of the ion-multiplication processes 
in the neon-argon mixtures. The reader, 
however, misses reference to the well-known 
Penning effect, viz. a rise of the breakdown 
potential of the medium due to destruc- 
tion by the selective absorption of external 
radiation of the ionizing ' metastables ' pro- 
duced in the gas mixture by the operative 
field. 

The book is clearlv the result of much 
critical and eclectic *thought, and active, 
first-hand experience. I t  is sure to prove a 
valuable companion alike to postgraduates 
and rcsearcli workers in tlic field of electrical 
discharge. 

S. S. JOSHI 

LECTURES IN IM~IUNOCHEMISTRY by Michael 
Heidelberger (Academic Press, New York), 
1956. Pp. ix + 150. Price $ 4.00 

The book is a collection of six lectures 
delivered by Prof. M. Heidelberger in Tokyo 
in 1955 together with three others delivered 
earlier in Europe. 

Immunochemistry has, in recent years, 
become a rapidly growing branch of science 
in its own right. I t  makes use of precise 
analytical methods drawn from biochemistry, 
organic chemistry and physical chemistry, 
and applies them in the study of immunology. 
I t  is interesting to read in the book how, 
in the early days, chemists were discouraged 
from taking any interest in immunology. 
However, thanks to Prof. Heidelberger and 
his school, this new borderline science of 
immunochcmistry is well established. 

The book describes in some detail the early 
work of Prof. Heidclberger and his colleagues. 
However, tlie reader would be disappointed 
if he expects in tlic book a review of recent 
developments in immunocliemistry. Chapter 
V, on relations between chemical constitution 
and immunological specificity, is very sketchy 
and Landsteiner's work in this field is not 
even mentioned. The book will be of interest 
to beginners since it is written by a pioneer in 

the subject. For advanced research workers, 
tlie material preselited is elementary. 

S. S. RAO 

PLASTICIZERS by D. N. Buttery (Cleaver- 
Hume Press Ltd., London), Second Edi- 
tion, 1957. Pp. 213. Price 35s. 

Since the publication of the first edition of 
this very useful book in 1950, considerable 
progress has been made in the field of plasti- 
cizers, particularly as applied to vinyl resins. 
Though, there is a larger number of new 
plasticizers developed and there is a wide ' 
choice, it is obvious that for many years to 
come the earlier materials will not cease to be 
important. 

In the present' edition, the author has 
retained in entirety, the first seven chapters 
as also the ninth chapter of the first edition 
dealing with phthalate esters, phosphoric acid 
derivatives, glycerol and glycol derivatives 
and miscellaneous esters, esters of adipic and 
sebacic acids, fatty acid esters, esters of 
abictic and ricinoleic acids, toluene sulphonic 
acid derivatives and miscellaneous plasti- 
cizers. There has been a slight addition to 
the eighth chapter dealing with diphenyl deri- 
vatives while the tenth dealing with hydro- 
carbons and aromatic extenders has been en- 
larged considerably. The eleventh chapter 
in the earlier edition on the function of the 
plasticizers has been deleted and in its place 
two new chapters, extending over 50 pages, 
on high molecular weight plasticizers and new 
esters and miscellaneous plasticizers have 
been introduced. These chapters have been 
admirably done and contain a wealth of data 
culled from trade sources. I t  is, however, a 
pity that the chapter on the function of the 
plasticizer should have been deleted in the 
present edition. While i t  is admitted that 
its value is essentially for the research worker, 
who could in any event consult the original 
papers, a well-balanced discussion of the 
theories which have held the field from time 
to time on the function of the plasticizer is 
most welcome to those interested in the sub- 
ject. It is to be hoped that the author will 
consider this suggestion at  the time of next 
revision. 

The presentation is lucid and the informa- 
tion given is to the point. Pages 110, 111, 
130 and 131, which have been duplicated, 
presumably cover matter introduced a t  a late 
stage. These may be numbered correctly in 
the next edition. 
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The book is recommended to technicians 
and research workers in the field as also to 
organic chemists in general. 

S. K. RANGANATHAN 

MAGNETISM (Indian Association for the 
Cultivation of Science, Calcutta), 1957. 
Pp. 232. Price Rs. 7.00 

This book is not a treatise on magnetism as 
might be inferred from the title, but is a 
collection of papers and review articles on the 
subject presented a t  a symposium held in 
May 1954 at Calcutta under the joint auspices 
of the National Institute of Sciences and the 
Indian Association for the Cultivation of 
Science. There are altogether twenty-three 
papers excluding the introductory inaugural 
address delivered by the (late) Prof. M. N. 
Saha. The topics discussed in these pages 
cover a wide range of the subject and include 
crystal magnetism, experimental techniques, 
ferromagnetism, nuclear resonance, magneto- 
chemistry, etc. The amount of research 
which is now being done in these branches 
is so vast that each one of these topics could 
justifiably form the topic of a separate sym- 
posium. However, the object of the orga- 
nizers of collecting the largest number of 
active workers in the field for the symposium 
has been better fulfilled by keeping the scope 
wide. 

The publication originates from one of the 
oldest centres of research in the country 
having the best of traditions. Since most of 
the topics discussed have been the subject 
of study by the Calcutta schools for a long 
time, the book would be useful in stimulating 
further work on the various fields of research. 
The article on ferromagnetic materials should 
be particularly interesting to electrical and 
metallurgical engineers. In the opinion of 
the reviewer, the publishers should have 
included the discussions and critical com- 
ments which followed the reading of the 
papers at  the symposium. The views of the 
many eminent scientists, reported to have 
attended the meeting, would have been useful 
to the research worker who was not fortunate 
enough to be present a t  the symposium. 

K. G. RAMANATHAN 

INTROI)UCTION TO YRINTEI) CIRCUITS by 
Robert L. Swiggett (Chapman & Hall Ltd., 
London; DistriOutors i n  India: Asia Pub- 
lishing House, Bombay), 1956. Pp. ix + 
101. Price 21s. 

The need for miniaturization of electronic 
equipment to make proximity fuses and 
guided missile instruments possible, has 
stimulated interest in printed circuitry in 
recent years. When Sargrove published his 
pioneering article in the Journal of the British 
Institute of Radio Engineers in 1917 on a 
fully automatic machine using printed cir- 
cuitry, there were many who did not think 
much of his idea. The interest in printed 
circuit techniques has grown since then. 
The National Bureau of Standards, U.S.A., 
undertook a comprehensive survey of the 
possibilities and methods of production, and 
have investigated as many as a hundred dif- 
ferent ways of printing circuits. The reali- 
zation that in the event of an emergency the 
electronic industry will be unable to cope 
with the demands for electronic equipment, 
accelerated the programme for intensive 
developmental work. 

This little book gives, in the first three 
chapters, details of three of the most pro- 
mising methods that have been adopted 
more or less extensively, namely ceramic 
based, etched and plated circuits. The 
presentation is concise and the salient points 
and drawbacks of each system and the eco- 
nomics of the methods are covered. Chapter 
4 gives a brief description of other methods 
which are not so popular but yet hold pro- 
mise. Then follows a chapter on specialized 
components for printed circuitry, and a 
description of an automatic machine for 
assembly. The book is rounded off with a 
chapter on servicing hints and " do's and 
dont's " for repairing printed circuits. 

The book is a useful practical introduction 
to printed circuitry and is profusely illus- 
trated with simple line diagrams explaining 
the processes and photographs of the different 
types of automatic machines developed so far. 

The book should stimulate the interest of 
electronic engineers in this new art. 

T. V. RAMAMURTI 



superficial sedimentary rocks, alu- N 0 T E S & N E W S minium is surrounded by six 
oxvaen atoms in octahedral co- 

Carbon a t o m  and  
diamond s t ructure  

THE I'RESIDENTIAL ADDRESS OF 
I'rof. C. V. lianlan to the Indian 
Academy of Sciences a t  'Sirupsti 
(delivered on 28 December 1957) 
was devoted to an examination 
of the physical and chemical evi- 
dence on the tetrahedral carbon 
atom and the explanation of the 
chemical behaviour of carbon in 
terms of the ultimate structure of 
its atoms. Based on the above, 
the crystal structure of diamond 
has been elucidated and the re- 
markable properties of diamond 
have been explained. 

Experimental evidence from the 
vibration spectra o f  molecules 
and their electron diffraction pat- 
terns unn~istakably shows that the 
four valences directed outwards 
from a carbon atom are parallel to 
the four axes of a regular tetra- 
hedron. This disposition is main- 
tained even when the four atoms 
combining with the carbon atom 
differ widely from each other. This 
indicates that the determining 
factor giving rise to the tetrahedral 
configuration of the valences is not 
the energy of formation of the 
bond or bonds but is an intrinsic 
property of the carbon atom, viz. 
that the quartet of electrons in the 
I, shell, as a result of their mutual 
interactions, can set the~nsclves 
so as to constitute a structure 
possessing perfect tetrahedral sym- 
metry. Such a structure would 
be diamagnetic but not chemically 
inert, since the individual angular 
momenta cancel out as a result of 
the tetrahedral setting and not as 
a consequence of the internal pair- 
ing off as in the inert gas mole- 
cules. 

The angular momentum of an 
electron and the magnetic moment 
associated with i t  should be re- 
garded as having both direction 
and sign. The directions in thc 
case of the tetrahedral carbon 
atom are along the four axes of a 
regular tetrahedron. If the quartet 
is to possess tetrahedral symmetry 
all the four vectors should have 
the samc direction. 1Imcr they 
should all he directed citllrr out- 
wards or inwards from thr  core of 
the atom. Thr~s there are two 
possible states of the tetrahedral 

carbon atom which can be desig- 
nated as the a and p states respec- 
tively. 

These considerations together 
with the evidence from X-ray 
analysis, namely that diamond 
consists of  two interpenetrating 
lattices of carbon atoms, lead to 
the possibility that an ideal dia- 
mond may belong to any one of 
four types, namely eta, a@, pa and 
pp. These four types of diamond 
need not exhibit any significant 
differences in such properties as 
lattice spacing, energy of forma- 
tion, or the atomic vibration fre- 
quency. But observable differ- 
ences of a less obvious kind arise 
from the fact that the aa and pp 
types of diamond would possess 
a perfect octahedral symmetry 
wliereas the ap and pa types would 
exhibit only the lower or tetra- 
hedral symmetry. 

Such a visualization of the tctra- 
valent carbon atom leads to an 
intelligible explanation of the 
differences in physical behaviour 
exhibited by even ideal diafionds 
in various respects, particularly 
their infrared spectra. For ins- 
tance, some diamonds exhibit 
infrared absorption in the region 
of wavelength c. 8 y while other 
diamonds do not. The diamonds 
which exhibit such absorption cor- 
respond to the ap or pa type of 
structure while those that do not 
exhibit such structure belong to 
aa or pp type. Similar considera- 
tions account for differences exhi- 
bited by diamond in respect of the 
presence or absence of absorption 
of light in the ultraviolet region 
which is generally accompanied by 
the presence or absence of infrared 
absorption in the region of 8 y. 
No difference in piezoelectric be- 
haviour can be expected to mani- 
fest itself due to the difference in 
the type of symmetry, tetrahedral 
or octahedral, exhibited by the 
diamonds [Proc. Indian Acad. 
Sci., 46A (1957), 3911. 

Energy of endogenetic 
processes inside the ea r th  

AN EXPLANATION PIIT FORWARD 
for the prol>ahle source of e~irrgy 
of endogenetic processes inside the 
e:lrth is based on the observation 
that in the minerals occurring in 

ordhation, with the A1-0 dis- 
tances of the order of 1.94., while 
in the minerals of the deep-seated 
igneous and metamorphic rocks, 
aluminium is surrounded by four 
oxygen atoms in a tetrahedral 
co-ordination, with the A1-0 dis- 
tance of the order of 1.7A. The 
contraction of this distance during 
the downward movement of the 
earth's crust is an important 
source of energy which produces 
the rise of temperature with depth, 
and is consequently responsible 
for the processes of metamorphism 
and magmation. Thus, aluminium 
and oxygen, as well as other 
cations, are acting as accumula- 
tors of solar energy, the charging 
of this ' geochemical accumula- 
tor ' taking place in the zone of 
weathering, and its discharge in 
the depth of the earth's crust. 
Similar conclusions have also been 
reached on the basis of thermo- 
chemical data [Nature, Lond., 180 
(1957). 13241. 

A n  unusual  solar  radio event 

A SIGNIFICANT SOLAR RADIO 
event, of a pattern so far unknown 
and manifesting as a large increase 
in solar radio noise on a frequency 
of 200 Mc/s., was observed on 
4 November 1957 a t  the Nera 
receiving station of the Nether- 
lands Telecommunication Ser- 
vices, the Hague. 

The increase started abruptly a t  
08.48 U.T. and lasted for more 
than 5 hr., the greatest intensity 
being reached a t  about 09.30 U.T., 
when i t  amounted to approximate- 
ly 900 times the noise level of the 
quiet sun. The smoothed intensity 
level showed considerable fluctua- 
tions with periods of the order of 
a few minutes. No solar flare has 
been reported as occurring near 
the onset of the radio event, nor 
was a sudden ionospheric distur- 
bance observed. The phenomenon 
manifested itself over a consider- 
able frequency range in the metre 
wavelength band. I t  was also 
observed on a frequency of 169 
Mcls. by the observatories a t  
Humain (Belgium) and Nancay 
(lktncc), but i t  was altogether 
absent on the decimetre-centi- 
metre wavelength range and on a 
wavclcngth near 6 metres. The 
radiation was 100 per cent left- 
handed circularly polarized. The 
position of its source, as deter- 
mined a t  11.25 U.T. with a two- 
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elenlent interferometer operating 
on a frequency of 250 Mcls., was 
about 0.1 solar radius east of the 
centre of the solar disk. During 
a period of 2 hr., centred around 
local noon, no systematic displace- 
ment of the source of enhanced 
radiation was observed. 

Lack of correlation with a solar 
flare or associated effects, the 
absence of disturbances on the 
decimetre-centimetre wavelengths 
and the features of the low- and 
high-speed records obtained a t  a 
number of stations indicated that  
the phenomenon is of a new type 
and of exceptional rarity. The 
high-speed records revealed short- 
period fluctuations of intensity 
with a period of 0.2-0.3 sec.. 
altogether different from the kind 
ordinarily occurring during a 
noise storm. These fluctuations 
were of two types: (1) an oscilla- 
tory type of intensity fluctuation, 
reminiscent of ionospheric scintil- 
lations of radio sources; and (2) a 
preponderance of decreases ill 
intensity, short dips similar to  
fading (these are also present in 
records obtained a t  the Nancay 
observatory on 169 hlcls.). The 
latter type differs from the ' non- 
selective fading ' observed by 
Payne-Scott and Little on the 62 
and 98 Mc/s. in that  the intensity 
fluctuations have a much shorter 
period. During the later stages 
of the radio event, dips and oscilla- 
tions of a longer duration (of the 
order of 0.1 mill.) occurred. These 
could also be identified on slow- 
speed records obtained a t  200 
Mc/s. simultaneously a t  Nera and 
Paramaribo (Suriname) a t  record- 
ing instrument time constants of 
1 and 0.3 sec. respectively. These 
observations rule out the possi- 
bility of their occurrence duc to 
ionospheric effects. No significant 
ionospheric scintillation of radio 
sources was observed a t  the Jodrell 
Bank Experimental Station or the 
Mullard Radio Astronomy Obser- 
vatory on 4 November 1957. Also 
such short period ionospheric 
scintillations have never been ob- 
served a t  Cambridge. 

Thus the short-period fluctua- 
tions of intensity can only be 
ascribed to  solar conditions. The 
occurrence of these intensity fluc- 
tuations suggests that  under spe- 
cial circumstances, solar coronal 
gas may give rise to scintilla- 
tion effects, possibly analogous to  
ionospheric scintillations 1)nt Inore 
varied in character. Irregularitirs 
in the solar corona may be respon- 
sible for focussing and defocussing 

effects and probably also to at)- 
sorption effects [Nature, Lond.,  
181 (1958), 5421. 

Detection of cascade particles 

THE PHOTOGRAPIIING, FOR THE 
first time, of the track of a man- 
made ' cascade ' particle was 
reported recently a t  a meeting of 
the American I'hysical Society I)y 
Dr. U'ilson l'owell, a physicist a t  
the University of California. The 
cascade particle is the only known 
'strange ' particle, which has not 
been observed till now in the 
laboratory. Two cascade 1);~rticles 
have so far been trapped and 
photographed in the 30-in. pro- 
pane bubble chamber placed in 
the beam of the 6 UeV. bevatron 
a t  the University of California. 
Cascade particles are the heaviest 
of the ' strange ' particles and 
have a mass 2539 times that  of 
the electron and a negative elec- 
trical charge with a life-time of 
less than lo-: sec. They are 
called ' cascade p;~rticles because 
they decay or disintegrate into 
anothcr heavy particle before 
finally breaking up again into pi 
mesons and protons. The cascade 
particle is also ltnown as the psi 
meson, and is the only one yet 
discovered that produces another 
heavy particle as its first decay 
product [Sci. Newslett., Wash., 73 
(1958), 991. 

Critical temperatures of 
organic compounds 

;IN EMPIRICAL CORRELATION CON- 

necting the critical tcmpcrature 
(Ic), the boiling point ( l b )  and 
the density a t  20°C. (d,,,) for a 
number of phenolic and basic 
organic compounds occurring iil 
coal tar has Ixen arrived a t  as ZL 

result of studies carried out a t  
the Iicsearch Laboratories of the 
Coal Tar Researcll Association, 
Lecds. The relation arrived at  is 
useful in predicting, with reason- 
able accuracy, the critical tem- 
peratures, wherever they are not 
known, of these compounds for 
which the accurate equ:~tions 
available in the case of hydro- 
carbons are unsuitable. ;Is a 
result of studies on 14 ~mraltins, 
25 aromatic hydrocarljons, 4 
plienols and 7 organic bases it 
has been found that the criti- 
cal temperature values in thc 
range 260"-530°C. arc! prcdirt;~l)lr 
wit11 ;III :~cc~tr;tcy of ,k20.8"C.. 
i.e. with an average ;Lccrlracy 
of &5 per cent by tllc eclu;ltion: 

tc = 221.6 + 1.0291bd2, [Natttre, 
Lo+zd., 180 (1957), 13531. 

New ' fast ' haemoglobin 

A NEW ' FAST ' IIAEhlOGLOIIIN l l A S  

been identified in the cord blood of 
a full-term infant. Through paper 
electrophoresis of haemoglobin 
solution in both barbitone and 
phospl~atc buffer, two spots were 
obtained : a large one, correspond- 
ing to a mixture of haemoglobins 
1' and A ,  and a smaller one which 
migrated towards the anode. Com- 
parison of the latter with haemo- 
globin H proved that H is of higher 
anodic mobility in both alkaline 
and acidic buffers. The new 
haernoglobin also differs from 
haemoglobin I in that a t  pH 6.5, 
hacmoglol~in I shows almost no 
separation from haemoglobin A, 
while the new haemoglobin mi- 
grated clearly away from A. Hae- 
moglobin I, of all fast haemo- 
globins with the exception of H,  
takes a more anodic position in 
acid buffcr. Conseqocntly, the 
new hacmoglobin differs from 
both 11aen1oglol)ins J and K, which 
on paper resolve to :L lesser degree 
at  pH 6.5 than haemoglobin I. 
The new liacn~oglobiti is not alkali 
resistant. At the birth of the 
infant it ;tmounted to 14 per cent 
of the total (determined by elu- 
tion), the content of haemoglobin 
1' I~cing 60 per cent, and of -2, 26 
per cent. l'he infant was neither 
anaemic nor icteric. During the 
nest  3 months there was a pro- 
gressive reduction in the amount 
of the fast fraction [Scieltrc, 126 
(1957), 11191. 

Anti-tumour compound 

THE D I I ' . T I I Y L T H I O S I J I . P I I I N I C  
ethyl ester (C,H,-SO-S-C,H,) prc- 
pared by incubating S-ethyl L- 
cysteinc sulphoxide with allinase 
(an enzyme obtained from crush- 
ed garlic bulb) has been found 
to have an inhibitory effect on 
malignant cells. \Vhcn the tu- 
Inour cells are pre-incubated with 
equivalent amounts of a solu- 
tion in which the enzyme and 
the substrate have been allowed 
to  react, no growth of the ascites 
tomour is dcrnonstral,le, and there 
is no mortality in animals over a 
period of 6 tnontlls. .2pproximate- 
ly 1.0 p mol of the enzymatically 
prepared ethyl thiosulpliinic ethyl 
rstcr 1)rcsrnt in e;1c11 inocu- 
111m is suflicient to inhibit 'the 
growth of the ascites tumour 
cells in an inoculum containing 
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approximately 5 n~illion tumour 
cells. 

Intra\.enons injections of the 
ethylthiosulphinic ethyl ester (syn- 
thetically prepared by oxidation 
of diethyl sulpliide with pcrbenzoic 
acid) into mice previously inocu- 
lated with sarcoma 180 ascites 
tumour cells delayed the onset of 
malignant ascites tumours and in 
some instances prevented their for- 
mation and the death of the mice. 
Both the bactericidal and tumour- 
inhibitory effects appear to be 
related to the presence of the 
-SO-S- linkage and may be the 
result of -SH inactivation bv direct 
combination or by oxidation of 
-SH to -S-S- [Scie~zcr, 126 (1957). 
11121. 

A new herbicide 

A NEW HERBICIDE, I : 1'-ETHYL- 
ene-2 : 2'-dipyridylium dibromide 
has been developed a t  the Jealott's 
Hill Research Station of the Im- 
perial Chemical Industries. I t  
crystallizes from water as a pale 
yellow monohydriitc, is readily 
soluble (70 g. in 100 ml. of water 
a t  20°C.) and is st;~ble in acid or 
neutral solutions. In  alkaline solu- 
tion coloured complex products 
are formed. 

.-lqueous solutions of the new 
herbicide with added wetter (0.3 
per cent ' Agral LN '), applied as 
foliage sprays a t  the rate of 100 
gal./acre, have been found to give 
complete kill of wheat, sugar beet, 
white mustard, marigold (Calen- 
dula sp.), red clover and cleavers 
(Galitrrn apauinr) even a t  dosages 
as low as $ Ib./acre. In the absence 
of wetter, the chemical was equal- 
ly effective. Similar rcs~llts have 
h e n  o1)tained with low-volume 
(20. gal./acre) applications. 'l'lic 
actlon of the chemical is rapid. 
The compound has I)ecn found to 
be highly effective against sever;il 
common weeds a t  1-4 Ib./acre. 
I'otato haulms are effectively des- 
troyed a t  1-2 Ib.!acrc. Rain falling 
shortly after application has no  
effect on the herbicidal activity 
and the storage properties of the 
potato tubers are unaffected by 
its treatments [Nature, Lond., 181 
(1958), 4461. 

Photographic determination 
of reaction rates 

A SIMPLE A N D  RAPID TECHNIQUE 
for measuring the rate a t  which a 
solid surface is attacked hy a cor- 
rosive gas has been developed a t  
the National Bureau of Standards. 

The procedure employs time-lapse 
photography of the reacting solid 
so that  a permanent record of 
the progress of the rcaction is 
obtained a t  specified time in- 
tervals. Iirom the photographs, 
an accurate measure of the 
dimensional changes and thereby 
the rate of. change of mass of the 
sample can be obtained. The 
method has the additional advan- 
tage of being applicable to any of a 
large number of gas-solid reactions. 
The method also offers a conve- 
nient solution to many of the 
problems encountered in the reac- 
tions carried out a t  high tempera- 
tures. The reaction of nickel with 
chlorine to form gaseous nickel 
chloride has been studied with 
the help of the above technique 
over a temperature range of 1100"- 
1700°K. 'She reaction is carried 
out in a cylindrical pyrex vessel 
which can be viewed through 
windows in two side arms a t  right 
angles to  each other. The reaction 
vessel can be evacuated to pres- 
sures as low as 10-6 mm. of mer- 
cury. The desired temperatores 
are obtained by mounting the 
snmplc in the form of a cylindrical 
wire between copper electrodes so 
that i t  can be electrically heated. 
An optical pvronleter focussed on 
the sample through one of the side- 
arm windows allows the tempera- 
ture to  be accurately measured. 

Time-lapse photographs are 
taken through the other side-arm 
window. Illumination is provided 
by a p;irabolic reflector lamp or by 
radiation from the sample and 
magnification is produced by a lens 
system. A microswitch operated 
by a synchronous motor releases 
the shutter and advanccs the film 
a t  r eg~~ la r  intervals. 

Chlorine from a high lxessure 
reservoir flows throogli the appa- 
ratus a t  various constant pressures 
between 0.1 and 0.5 mm. of mer- 
cury. Ten or fifteen exposures are 
taken a t  15 or 30 sec. intervals and 
an analysis of the photographic 
data reveals that the reaction rate 
is proportional to the chlorine 
pressure and is extremely rapid 
[Tech. News Bull., U.S. ' B u r .  
Stand., 42 (1958), 271. 

Purification of thorium nitrate 

h I.IL)IIIIJ-LIQUID EXTRACTION PRO- 
cess for purifying commercial, 
mantle grade thorium nitrate solu- 
tion has been developed. The 
method is based on the selrctive 
extraction of tl~oriom nitrate from 
an impure aqueous nitrate by tri- 

butyl phosphate in a commercial 
hydrocarbon diluent. 

The apparatus consists of 
three interconnected mixer-settler 
units, each consisting of 10 mixer- 
settler stages it1 series in which 
counterflowing, immiscible aque- 
ous and organic solutions are 
repeatedly contacted and separat- 
ed. In mixer-settler 3, thorium 
nitrate is selectively transferred 
from aqueous feed stream to the 
organic extractant stream, and in 
mixer-settler 2, minor traces of 
impurities are scrubbed from the 
resulting thorium-laden organic 
stream with aqueous nitric acid. 
In mixer-settler 1, purified tho- 
rium is stripped from the organic 
stream into an aqueous stream for 
further processing. 

The mixer-settler units are of 
the centrifugal-pump impeller 
type. With these units, the pump 
impeller and mixing chamber 
design is such tha t  liquid-liquid 
interface level control is automatic 
within each unit of 10 stages, and 
only the end stages need monitor- 
ing. The total liquid hold-up 
volume of each stage is about 2 
gallons. This permits large sam- 
ples of uniform product to  be made 
without requiring extremely long 
times or large quantities of solu- 
tions to  come to  steady state 
operation. The product is of ac- 
ceptable purity with high reco- 
veries of both product and re- 
agents (thorium, 99.95 ; nitric acid, 
>99 per cent) [Industr. Engng 
Chern., 50 (1958), 1441. 

Synthesis of nucleotides 

THE NOBEL LECTURE OF PROF. 
Alexander Todd before the Swe- 
dish Academy in Stockholn~, on 
10 Uecetnber 1957, was concerned 
with studies in the synthesis of 
nucleotides which occupy a central 
place in the chemistry of living 
cells. The slow progress in our 
understanding of the chemistry of 
nucleotides is mainly due to the 
physical properties of these com- 
pounds. As water-soluble polar 
compounds with no proper melting 
points, they were extremely diffi- 
cult to  handle by the classical 
techniques of organic chemistry, 
and were accordingly very dis- 
couraging s~~bstances to  early 
workers. 'She niajor advances in 
the field have been the result of 
new experimental techniques, such 
as paper and ion-exchange chro- 
matography, paper electrophoresis 
and countercurrent distribution, 
including spectroscopic methods. 
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Nucleic acids are polynucleo- phates are very 1;ibilc su1)stances. 
tides in which individual nuclco- They phosphorylate atnines rind 
tides are linked one to  the other readily undergo exchange re- 
through phosphodiester groups. actions with other anions. I t  is 
The number of individual nucleic this exchange reaction which 
acids is large and all those that is primarily respotlsible for the 
have been discovered belong to low yields obtained in the ,\Dl' 
one of the two types: (a) the ribo- (adenosine-5'-pyrophosphate) and 
nucleic acids and (b) the deoxy- ATI' (adenosine-5'-triphospl~ate) 
ribonucleic acids. The work on synthesis. This tendency to under- 
the syntheses of ribonucleotides go exchange reactions is less 
obtained by the hydrolysis of ribo- evident in the partially csterified 
nucleic acids established that a polyphospl~atcs. I~nprovements in 
nucleotides are the 2'-phosphates the p1~ospl~orochlorid;ltc tnc-thod 
and b nucleotides the 3'-pllos- (employing partially esterilied 
phates of the respective nucleo- polyp11osl)hates as starting mate- 
sides. On the basis of the suggest- rials) of ~~o lyp l~osp l~a te  synthesis 
ed hydrolytic breakdown of a have led to the total syntl~esis of 
ribonucleic acid with alkali, coupl- the coenzymes flavin-;~denine-di- 
ed with certain other evidence, nuclcotide (I'AD)2", uriclinediphos- 
both types of nucleic acids Ilavc phate-glucose (UD1'G)23 and uri- 
been postulated as 3': 5'-linked di~le-dil)l~osphatc-galactose (IIL)P- 
polynucleotides and it is today 
generally accepted. It seems pro- Quite apart from the dilhc~tltics 
bable that nucleic acids are linear caused by the occurrence of ex- 
rather than branched polyesters. change reactions, the phosphoro- 
This is certainly true of isolated chloridate method has also the 
deoxyribonucleic acids, since only disadvantage that where nucleo- 
branching on phosphorus is theo- side phospl~orocl~lorid;~tcs are em- 
retically possible and such branch- ployed, protection of the sugar 
ing points involving phospho- hydroxyl groups by acy1;ition or 
triester linkages would not have alkylation is necessary and, more- 
the necessary alkali stability. In over, non-hydroxylic solvents 
the case of ribonucleic acids the must be used since phosphoro- 
branching on phosphorus is in- chloridatcs react readily with al- 
compatible with stability require- cohols and water. Efforts to  
ments, but chain branching on C; develop reagents for synthesizing 
of the sugar residue of the nucleo- pyrophosphates from phosphates 
side remains a theoretical possi- without the need for protecting 
bility although no experimental groups and which might be used 
evidence for its occurrence in any even in the presence of wslter, have 
ribonucleic acid has yet been been fruitful. These reagents - 
shown. the one most frequently employed 

The essential difference between has bccn dicyclohexyl czlrbodi- 
individual nucleicacids must reside itnide-react snloothly with mono- 
in the different sequence of nucleo- and diesters of phosphoric acid to 
side residues in them. A method for yield respectively di- and tetra- 
the study of this problem has been esters of pyrophosphoric acid, 
devised which involves stepwise even in the prcsence of  moder;rte 
degradation. Chemical synthesis amounts of water provided t1i;~t 
in the polynucleotide field is in its excess of the carbodi-imide is 
infancy but unambigooos sy'n- employed. 
theses of dinuclcoside phosphates In the field of nuclcotidc co- 
and one dinucleotide have been enzyme synthesis, an ideal method 
achieved. for unsymmetrical pyrophosphate 

The term nucleotidc coenzyme synthesis has not yet been found 
is applied to  a large and growing although a point has been reached 
group of substances which are vital where the synthesis of any co- 
components of many enzyme sys- enzyme molecule can be under- 
tems involved in metabolic pro- taken with reasonable certainty of 
cesses. All known members of the success. The practical interest in 
group belong to one or other of the field today lies very much in 
two types: (a) monoesters of poly- the methods of pyrophosphate for- 
phosphoric acids in which . the mation and in the behaviour of 
esterifying group is a nucleoside pyrophosphates and mixed anhy- 
derivative, (b) unsymnictric;ilplql- clridc il~tcrnmcdiatrs. ]'or in the 
diesters of pyropliosphoric acld In 1)roprrlic.s o f  such ;~nhytlridrs lies 
which a t  least one of the esteri- the secret of many  1)iologic;ll 
fying groups is a nucleoside deri- ])rocesscs [CIIC~IZ. & I d . ,  (1058), 
vative. Fully esterified pyrophos- 1701. 

Newer preparative methods 
in organic chemistry 

SYMPOSlUM ORGANIZED JOINTLY 
I I ~  the C11clnic;il Society and the 
Fine Cltemicals Group of the 
Society of Chemical Industry on 
' Newer I'reparative Methods in 
Organic Chemistry ' was held on 
9 November 1957 a t  the Chemistry 
Department, IJniversity College, 
London. A number of papers on 
dehydrogenation with manganese 
dioxide, amine oxidrttions, organic 
oxidations with hexavalent cl1n)- 
miotn, mixed anhydrides as syn- 
thctic:~l reagents, some reactions 
1)ctween tnctal carbonyls and ace- 
tylcnic compounds and some 
nl)plications of metal carbonyls in 
organic cl~c~nistry were presented 
and disc~tssed. 

\\'hen nlangrulese dioxide is 
used for dehydrogenation the 
method of preparation and the 
physical form of the oxide appear 
to have a considerable effect on 
its reactivity. Manganese dioxide, 
prep;ired under strongly ;~lkalinc 
conditions, is a good dehydro- 
genating agent for onsatr~ratcd 
primary or secondary alcohols to 
a: p unsaturated aldehydes or 
ketones. Rut when prepared in 
strongly acidic conditions i t  is a 
better reagent for dehydrogenat- 
ing unsaturated ketones (sterols). 
Specially active forms of the oxide 
find application in the oxidation. 
under mild conditions, of polyene 
or polycnyne alcohols that are 
difficult to oxidize to correspond- 
ing aldehydes or ketones by other 
methods. 

Tertiary amincs which are 
rather chemically unreactive 11;~s 
beet1 found to give enamines on 
dehydrogenation with nlercuric 
acetate under tnild conditions in 
dilute acetic acid. In a hetero- 
cyclic ring systenl con~plcte dehy- 
drogenation to an)matic ring takes 
place, but often partial dehydro- 
genation also occurs. Diethy1 
aniline gives a mixture of eth!.l 
vinyl aniline and ethylformanilide. 

Chromic oxide is employed for 
both dehydrogenations and oxida- 
tions in diverse ways, but the 
thcoretic:~l zund practic;ll signi- 
1ic;ince of the methods is not yet 
thoroughly nndcrstood. Oxida- 
tion with chromic oxide in acetic 
acid is often not stoichiometric. 
Chromic oxide remains behind 
nftcr the osid;~tion is over, cvcn in 
ill(. ~ ) ~ V S ( ~ I I C Y -  of unoxidizcd sill)- 

strait,; this is because its osidizing 
action is inhi1,itccl by the presence 
of lower valency furms of chro- 
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miurn. One of the frtnctions of 
sulphuric acid, sometinies added 
to these reactions, is to overcome 
this inhibition. 

Mixed anhydrides have 1)een 
used for condensations involving 
carboxyl groups where, because of 
the delicacy of either the starting 
materials or the final product, mild 
reaction conditions are required. 
Another advantage that  mixed 
anhydrides have is that one of the 
constitucnts is usually derived 
from a small and relatively cheap 
molecule, and their use avoids the 
wasteful regeneration of a mole- 
cule of the larger and perhaps 
much less accessible acid. Mixed 
anhydrides derived from chloro- 
formic ester, phosl>horic and sul- 
phuric acids or their esters have 
been found very useful in the syn- 
thesis of peptides and nucleosides. 

The papers on metal carbonyls 
described safe methods of handling 
metal carbonyls and acetylenes, 
which involve the risks of cxplo- 
sion, fire or toxicity. Nickel car- 
bonyl reacts with acetylenes Iiav- 
ing a terminal triple bond to give 
u-substituted acrylic acids, a type 
of compound otherwise rather 
difficult to obtain. The reactions 
are carried out in acetic acid a t  
moderatc temperature with excess 
carbonyl. The excess carbonyl is 
removed from the reaction mix- 
ture by co-distillation with ether. 
The reaction mixture can then be 
handled safely. Cobalt carbonyl 
catalyses the reaction of carbon 
monoxide and hydrogen with ole- 
fines to give aldehydes which are 
then reduced to alcohols. This has 
been adopted as an industrial 
method for the preparation of 
alcohols, though the reactions 
necessitate fairly high tempera- 
tures and pressures [Natztve, Lond., 
181 (1958), 2391. 

Antihistamines - 
structure and activity 

MOST ANTIHISTAMINIC D R U G S  CON- 
form to the general structure 

The essential part of this ske- 
leton, which such drugs share 
with histamine itself, is the 
-CH,-CH,-N= chain. I'mbab- 
lv also the first link of the imin- 
azoline ring present in histamine . . 
1s irnport:~nt in 1iist;~ininr ant;tgo- 
nists; tli~is the desirahlc chatn is 

In the general formula above, X 
]nay stand for N, 0 or CH, and tlie 
simplest classification of the hist- 
amittc antagonists follows this 
three-fold division. 

Where X= N, the drugs may be 
considered derivatives of ethylene- 
diamine. H,N -CH, -CH, -NH,. 
Ry far the greatest number of 
clinically accepted antihistamines 
come within this class. Where 
X=O,  the compounds are amino- 
alkylethers, or, alternatively, etha- 
nolaminc derivatives (HO-CH, - 
CH,-NH,). There are few such 
compounds available. \17iiere X =  
CH, alkylamines result. Tliese 
drugs are comparative newcomers 
to  the field. 

\Vitliin the ethyleiiediamine 
series, a.mine substitution is nor- 
mally tertiary, since the corres- 
ponding primary and secondary 
derivatives are only feeble anti- 
histaminics. N-dimethvlamino 
compounds have proved most 
effective, the corresponding di- 
ethyl compounds proving less ac- 
tive against histamine, more ac- 
tive in central nervous effects and 
anticholinergic effects, and acutely 
more toxic in animals. 

A comparison of the two clini- 
cally useful drugs, promethazine 
[ lo -  (2-dimethylaniino-1 -propyl)- 
phenothiazine] and ethopropazine 
[ l o  - (2 - diethylamino - 1 -propyl) - 
phenothiazine], brings out inter- 
esting points. Promethazine is a 
powerful and long-acting anti- 
histaminic with marked local ana- 
esthetic properties, whereas etho- 
propazine has negligible antihist- 
amine activity but is an effective 
ganglion-blocking agent wit11 an 
action resembling that of atropine. 
The acute animal toxicity of etho- 
propazine is roughly one and a half 
tltiles that of promethazine. 

Quaternization of the ethylene- 
diamines markedly reduces their 
histamine antagonism. I t  is pos- 
sil)lc to replace the dialkylamitio 
group by a heterocyclic ring, such 
as iminazoline (which exists in 
antazoline, 2-phenyl-benzylamino- 
methyl-iminazoline) or piperazine 
(in cyclizine, 1-benzhydryl-4-me- 
thyl-piperazine) without the loss 
of function. 

hll'lia substitution of an alkyl 
group within the chain increaqes 
the potency of a drug, but beta 
substitution abolishes the anti- 
histamine effect altogether. Pro- 
metli;~zinc, which is mrthvl sol>- 
stitnted 011 tlie alpha car1)nn. 
is remarkably potent, while its 
corresponding beta-methyl com- 
pound is inactive. To lengthen the 

arnine chain only serves to  weaken 
the effect of the compounds, unlike 
the alkylamine series where the 
propylamines are more potent 
than the ethylamines. 

Antihistaminic drugs apparent- 
ly need a molecular weight exceed- 
ing 150, and great changes can be 
made in their potency by varying 
the heavier end of the molecule. 
A benzyl or substituted benzyl 
group enhances the effect of an 
adjacent pyridyl group. 2-Amino- 
pyridine has proved useful in a 
range of drugs which includes 
tripelennamine, N. N-dimethy1-N'- 
benzyl-Nf-(2-pyridyl)-ethylenedi- 
amine, togetherwith itsp-methoxy- 
benzyl- and p-chlorobenzyl deri- 
vatives, which are mepyramine 
and halopyramine respectively. 
Of the two derivatives, halopyr- 
amiiie is more potent and less toxic 
in clinical usage, owing to  its lower 
effective dose. Compounds incor- 
porating 3-amino- or 4-amino- 
pyridine are comparatively feeble. 
Changing the pyridyl component 
for pyrimidyl produces a rather 
weak antihistaminic, though a 
safe one for many general pnr- 
poses. Thonzylamine, N, N - di- 
methyl -N ' -  ( p  - methoxybenzyl) - 
N'- (2-pyrimidyl) -ethylenediamine 
i i  the clinical representative of this 
class. Thiazolyl in place of pyridyl 
similarly diminishes the potency. 
One such compound, methapyri- 
lene. N, N-dimethyl-N'-a-pyridyl- 
N'-(2-methylthienyl) -ethylenedi- 
amine, has found a limited place 
in medicine. 

Among the aminoalkyl ethers 
the effect of N-dimethyl-substitu- 
tion is not so critical as with the 
ethylenediamines. Replacement 
with piperidine has no marked 
effect upon potency, though mor- 
pholinyl substitution halves i t  and 
diethyl substitution reduces i t  to 
one-eighth. Any substitution in 
the phenyl nuclei, however, a t  
the heavy end of the molecule 
seems to  reduce potency. The 
ether structure is associated with 
rather pronounced central nervous 
depression, often with anticholi- 
nergic activity, and diphenhydra- 
mine, 2-(benzhydry1oxy)-N, N-di- 
methylethylamine is chiefly valu- 
able where its side effects are 
of definite utility. I t  is of inter- 
est to note that  the 2-methyl 
derivative of diphenhydramine, 
mephenamine, has completely 
lost its antihistaminic action, is 
not a ganglionic blocking agent, 
has marked acetylcholine-inhibit- 
itig properties, and is a powerful 
surface anaesthetic. 
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Alkylamine antihistamine drugs 
are characterized by high potency 
and prolonged action. The earlier 
compound pheniramine, l-phenyl- 
2 - pyridyl - 3 - dimethylaminopro- 
pane, has given way to the more 
potent p-chlorophenyl compound, 
chlorpheniramine, which is effec- 
tive in only one-sixth of the dose. 
The side effects of the alkylamines 
are largely overcome on account of 
their low effective clinical dosage. 

One antihistaminic, pheninda- 
mine, 2-methyl-9-phenyl-2, 3, 4, 
9 -tetrahydro-1 -pyridindene, fits 
into no category. I t  is possible by 
opening the ring system a t  two 
points to point to a vague resem- 
blance to the alkylamines, but the 
relationship is strained. Among 
other differences in action, phenin- 
damine is often stimulant in small 
doses, whereas typical antithist- 
amines are depressant in small 
and stimulant in heavy doses. Its 
antihistaminic potency is inter- 
mediate between that of tripelen- 
namine and diphenhydramine. 
The position of the double bond in 
the central ring is very critical. 
The existence of phenindamine en- 
courages the speculation that the 
ideal antihistaminic drug may yet 
be discovered outside the conven- 
tional structure boundaries [Chem. 
Age, 78 (1957), 10471. 

Testing of opaque ceramics 

A TECHNIQUE FOR THE EXAMINA- 
tion of opaque ceramic objects, 
e.g. a grinding wheel, by 3 cm. 
radio waves has been developed 
a t  the Max Planck Institut fur 
Silikat-Forschung, Wiirzburg. Jn 
this method, radiation from a 
suitable emitter is collimated by 
passing i t  through a ' lens ' con- 
sisting of flat strips of copper foil 
separated by slabs of foamed 
plastic material. The object, say 
a sintered alumina grinding wheel, 
is placed in the incident field and 
the emergent field is scanned by a 
suitable receiver-analyser and the 
impulses after amplification are 
received on an electrode moving 
over a filter paper soaked in starch 
iodine solution supported on an 
earthed copper plate. The brown- 
ing of the filter paper gives a 
picture of the uniformity of the 
density of the wheel; if required, 
a photographic record of the 
markings on paper can be made 
subsequently. This procedure is of 
significant interest to manufac- 
turers of abrasive wheels as it 
constitutes a simple method to 
check up the quality of firing of 

their wares. An interesting fact 
emerging from thc work was the 
demonstrated feasibility of ob- 
taining interference patterns with 
these long waves using a lattice of 
metallized ping-pong balls as a 
grating (they have roughly the 
same diameter as the wavelength 
of the radiation). 

Plow properties of enamels 

TWO NEW METHODS FOR DETER- 
mining the flow properties of 
enamels a t  the firing temperatures 
have been used a t  the Max l'lanck 
Institut fur Silikat-Forschung, 
Wiirzburg, Germany. 

The first is a modification of the 
flow-trough method used in Amc- 
rica for studying the flow proper- 
ties of glazes. In this method, 
pellets of the dry glaze are placed 
on a flat surface (unglazed white 
wall tiles have been found to be a 
suitable standard surface) sup- 
ported on a hinged table of cast 
iron. The table is heated in a 
laboratory furnace to an appro- 
priate temperature. The angle of 
melting can be observed if desired 
through a microscope provided 
with a teleobjective. The table is 
then released on one side so that 
i t  forms an inclined plane. The 
extent of flow of the samples in a 
measured time interval is deter- 
mined. This empirical method is 
found useful in comparing ena- 
mels with each other and with a 
standard. 

The second method, known as 
the hanging rod method, permits 
absolute measurement. A thin 
circular rod (c. 2 mm. in diameter) 
of the enamel is drawn out and 
suspended vertically. The rod 
passes through a loop of resistance 
wire which can be heated elcc- 
trically until local melting of the 
glass rod occurs. The bottom end 
of the rod is observed through a 
low power microscope and the 
position of the loop is adjusted 
vertically until no movement of 
the end of the rod takes place as 
the wire is heated. When this 
occurs, the upward pull due to 
surface tension just balances the 
downward gravitational force due 
to the weight of the length of the 
rod below the zone of melting. At 
temperatures above the melting 
point the viscosity falls rapidly 
and can be measured by the damp- 
ing of a rotating ellipsoid im- 
mersed in the molten glaze. This 
method eliminates end effects and 
permits the calculation of the 
absolute viscosity. With the help 

of an iridium-wound electric fur- 
nace measurements can be made 
on a fused quartz base up to 
2000°C. Some studies on the 
l~ystercsis in the silica transfor- 
mations between onc crystal form 
and another have been made by 
this method. 

New developments in 
transistor technology 

.IT A CONFERENCE ORGANIZED BY 
the Electronics Group of the Insti- 
tute of I'hysics a t  the Brunel 
College of Technology, Acton, 
England, during 27-28 September 
1957, the recent progress made in 
various aspects of transistor tech- 
nology like design characteristics, 
performance, transistor materials 
and purification techniques was 
surveyed. Many new develop- 
ments were announced and dis- 
cussed. 

In evaluating the high fre- 
quency performance of alloy tran- 
sistors, it has been found necessary 
to take into consideration the 
mobilities of both the majority 
and the minority carriers. The 
rclative merits of n-P-tz and p-tz-p 
structures have been found to 
depend largely on the degree of 
avalanche multiplication charac- 
teristic of the carrier-depletion 
regions of thin collector junctions. 

X typical chemical defect that 
can have a marked effect on the 
electrical performance of the senii- 
conductor is the presence of oxy- 
gen in silicon. Defects created by 
particle bombardment (e.g. by 
means of neutrons) can be remov- 
ed by annealing. Various tech- 
niques, such as etching and the use 
of X-rays, have been suggested for 
revealing the presence of disloca- 
tions in crystals. Interactions 
between dislocations and oxygen 
content have been found to affect 
the heat treatment properties of 
silicon. 

In the design of power transis- 
tors, IYebster's analysis of the 
variation of current gain with 
emitter current has shown how 
emitter efficiency, bulk recom- 
bination and snrface rccombina- 
tion play thcir part. Two impor- 
tant practical directions in which 
work should be pursucd are the 
development of new alloys possess- 
ing high emitter efliciency and the 
technicloes to produce thin base 
regions. Fletcher's study of the 
transverse field in the base region 
has led to a reconsideration of the 
optimrim geometrical arrangement 
in the base region. Both carrier 
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life-time and surface recotn1)in;~- tance region. To limit the current the structure of explosives and 
tion velocity can show substantial (and hence the dissipation), in the mechanics of detonation, and to 
variations with emitter current; high-current condition, the area the researches on shaped and 
these effects kcomc important in of one of the contacts to the ger- hollow charges being carried out 
high-power tr;~nsistors. manium is made small. Another a t  the Defence ScienceLaboratory, 

..\ new hinh frequency gernn- device, analogous to the thyra- New Delhi. 
nium transztor based on the tron, has two n +  contacts and Technical sessions on aero- 
' post-alloy diffusion ' technique, one p+ contact to the germanium. nautics, explosives, ballistics, elec- 
using the principle of Kroemer's In this the current flowing into tronics, operational research, mili- 
drifttransistor, has been described. the p +  contact controls the volt- tary physiology and applied psy- 
In this transistor, a gradation in age-current characteristic a t  the chology were held and 50 papers 
the conductivity of the base region other two. were read and discussed. At these 
creates a drift field which reduce.5 A number of conditions are sessions a number of speakers laid 
the transit time for minority car- essential in making satisfactory emphasis on the need for early 
riers. .4 graded base region can be alloyed junctions in the case of self-sufficiency in defence require- 
best produced by diffusing the silicon. When alloying an alumi- ments and the importance of close 
impurity atoms into the region. nium wire to a silicon wafer and co-operation between the research 
The emitter is alloyed on to a base if during the cooling cycle the wire scientist and the service-man for 
region of uniform conductivity. is maintained a t  a higher tempera- fruitful defence research and 
The emitter alloy contains known ture than the molten region, then development. Some of the papers 
quantities of p and n impurities, no regrowth occurs. The good presented dealt specifically with 
the segregation and diffttsion co- diode characteristics obtained the following subjects: (1) Role of 
eflicients of which are carefully under these conditions are due to high-performance aircraft in the 
chosen. After alloying, the emitter the diffusion taking place a t  the country's defence, (2) some prob- 
is a p-type. The structure is then alloy/silicon interface during alloy- lems associated with the design of 
heated to such a temperature that ing. transonic wind tunnel, (3) prob- 
diffusion takes place. The diffu- When light is made to shine on lems pertaining to ballistics, (4) 
sion coefficients are so chosen that a p-n junction germanium diode importance of physiology in im- 
the diffusion is predominantly of in which the p-region is made very proving the efficiency of service 
the n-impurities. The techniqne thin, hole-electron pairs are creat- personnel, (5) some problems of 
enables to obtain very narrow base ed. The diode under the;e condi- radar performance, and (6) opera- 
regions, with the desired gmda- tions, termed ' photo-transistor ', tional rejearch for increasing 
tion of conductivity. can produce substantial multipli- efliciency of equipment and 

The delay in the development of cation of the current produced by arriving a t  optimum weapons 
the silicon transistors has been the hole-electron pairs. Their system. 
mainly dne to the difficulty in main disadvantage is that hole- At the seminar on electronics, 
producing silicon of adequate electron pairs produced by ther- Shri T. V. Ramamurti presented a 
purity and keeping i t  pure during ma1 agitation also contribute to paper on the tropical testing of 
subsequent processing. The alloy the output current. Ways to electronic equipment initiated by 
process, effective in the case of minimize the contribution due to him a t  the National Physical 
germanium, proves difficult with thermal agitation have been sug- Laboratory. The subject is of 
silicon; hence other processes like gested [Nature, Lond., 180 (1957), interest to the Armed Forces be- 
double-doping during growth, 13291. cause of the vital necessity of 
grown-diffusion, melt-back diffu- reliability of equipment in tropical 
sion and double-diffusion have ~ h i ~ d  ~~f~~~~ science conditions. During the discussion, 
been developed. Silicon transistors conference the need for establishing realistic 
have many advantages over ger- standards applicable to conditions 
manium ones in high temperature TIIE THIRD DEFENCE SCIENCE obtaining in India was stressed. 
applications. Conference was held a t  the I t  was agreed that collection of 

The high segregation coefficient National Physical Laboratory, data and correlation of field-trial 
of boron renders it onsuitable for New Delhi, dur~ng 3-5 April 1958. reports with those of laboratory 
use in the purification of silicon by I t  was the first time since the testing on a long-term basis was 
zone refining. A method devised inception of the Defence Science essential. I t  was felt that better 
by Wilson starts with the thermal Organization that a large number results conld be achieved by 
decomposition of silane (SiH,). of scientists engaged in diverse collaboration between the de- 
Crystalline silicon can be produced fields of activity and drawn from fence organizations and research 
without using crucil)les, an impor- the national laboratories, univer- scientists. 
tant advantage in view of the high sities, and other research insti- .4n exhibition, open to public, 
reactivity of silicon with crucible tutions had assembled to acquaint indicating the scope and achieve- 
material. themselves with the work of ments of the Defence Science Or- 

;inother noteworthy phct~ome- the defence scientists. The con- ganization was organized on the 
non with promising applications in ference was inaugurated by the occasion. Popular lectures on ' the 
ccrtain devices is the ' ;~\,al;~nche l'rime Minister, Shri Ja.waharla1 prospects of atomic power a t  com- 
injection '. When the field across a Nehru. petitive rates ' and ' the role of 
filament of n-type germanium Dr. D. S. Kothari, Scientific science and technology as a vital 
exceeds a critical value, avalanche Adviser, presenting his report on social force ' were delivered by Dr. 
ml~ltiplication givcs rise to n rapid the work of the Defence Science H. J.  Rhabha, Chairman, Atomic 
increase in conductivity: ;IS a establishments referred to the Energy Commission, and Prof. 
result, the vnltage-current charac- work being done a t  the Institute M. S. Thacker, Director-General, 
tcristic exhibits a negative resis- of Arnmament Studies, Kirkee, on Scientific & Industrial Research. 
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Symposium on 
phytochemistry 

A SYMPOSIUM. ORGANIZED JOINTLY 
by the Government of the Federa- 
tion of Malaya and Unesco, was 
held a t  Petaling Jaya, Kuala Lum- 
pur, during 4-8 December 1957. 
I t  was attended by 34 delegates 
including 16 fromforeign countries. 
Twelve original papers were read 
a t  the symposium. A number of 
articlespresented by delegatesfrom 
Australia, Hong Kong, India. 
Indonesia, Japan, Malaya, New 
Zealand, Philippines and l'iet Nan1 
dealt with problems associated 
with the collection of plants and 
their dispatch from field to the 
laboratory, the chemical and bio- 
logical methods used in the screen- 
ing of plants for useful products 
[Nature, Lond., 181 (1958). 466:. 

The Physics of Fluids 

THIS NEW BIMONTHLY JOURNAL 
issued by the American Institute 
of Physics commenced publication 
from January 1958. The need for 
a separate periodical on the sub- 
ject arose from the fact that sub- 
jects likehydrodynamics andmole- 
cular theory of liquids, normally 
coming under physics of fluids, are 
appreciated only in connection 
with their engineering applica- 
tions. Also this publication is 
meantto partly relieve the pressure 
for spacein ThePhysical Review and 
The Journal of Chemical Physics. 

The journal will publish original 
research papers on the dynamics of 
flow, waves and shocks and also on 
the statistical thermodynamics of 
the fluid state. Particular atten- 
tion will be given to the mutual 
interaction between the flow of 
fluids and electromagnetic pheno- 
mena, or chemical or nuclear pro- 
cesses. The first issue of the 
journal contains papers on such 
topics as theory of bubble 
chambers, the effect of radiation 
on the propagation of shock waves, 
stability in magnetohydrodyna- 
mics and the statistical mechanics 

of Science and Technology, which 
will collect Japanese and foreign 
periodicals in science and techno- 
logy and prepitre abstracts ;tnd 
indexes. The Centre will also pro- 
vide a photo-copying service 
and English translating service, 
available to  individuals and 
organizations outside Japan. 
Further information can be had 
from The Japan Information 
Centrc of Science and Techno- 
logy, C.Lj.0. Box 1478, Tokyo, 
Japan [Chem. G. Ind., (1958). 
2691. 

Announcements 

The Kekule Symposit~~n on Tkeo- 
retical Organic Ckeinislry-22 syni- 
posium, to comniemorate the ccn- 
tenary of Kekule's celebrated 
paper on the constitution and 
metamorphosis of chemical com- 
pounds and on the chemical 
nature of carbon, is being organiz- 
ed by the Chemical Society under 
the auspices of the Section of 
Organic Chemistry of the Inter- 
national Union of I'nre and 
Applied Chemistry, during 15-17 
September 1958, in London. 'llie 
discussion will be arranged under 
three main headings: (i) chemical 
binding and structure, (ii) nuclco- 
philic reaction, and (iii) electro- 
philic and honlolytic reactions. 
Details can be had from the 
General Secretary. The Chemi- 
cal Society, Burlington, London 
W.1. 

Award of Doctorate 1)egvees - 
The following have been awarded 
the 1'h.D. degree of the 1Jniversity 
of Delhi for the theses noted in 
brackets against their names: 
Shri Mahendra Kumar Singal 
(Differential geometry of sub- 
spaces) ; Shri Gir Kaj Sing11 Sirohi 
(Physiological studies ofgrowtlt and 
yield in crop plants) ; and Shri S. I<. 
ltoy (Embryolo.qica1 sftidies on 
some mentbers c$ the Alyrtaccae 
with special reference to Poly- 
embvyony). 

announced by A. Gallenkanip & 
Co. Ltd., London. The novel 
feature of these ovens and incuba- 
tors is the ' Compcnstat ', a new 
hydraulic thermostat invented 
specially to meet the exacting 
requirements of accurate tempera- 
ture control, together with anto- 
matic compensation for changes in 
ambient temperature. 

The device consists of a sensing 
bulb connected by a capillary tube 
to  bellows in the control head. 
This assrmbly operates a snap- 
action micro-switch in the heater 
circuit. The snap-action prevents 
arcing and gives a contact life 
exceeding 300,000 operations, so 
t1i:it the thermostat setting is not 
upset by contact wear, and there 
is negligible interference from 
ncighbouring power supply lines. 
Extra sensitivity is achieved by a 
small auxiliary heater wound 
around the capillary tube in the 
control space and connected in 
series with the main heaters. The 
auxiliary heater shortens the cycle 
of operation, limiting the tcnl- 
peratnre fluctuation and over- 
shoot. Automatic compensation 
for changes in control head tem- 
perature (which is the nearest 
approximation to  ambient tem- 
perature) is achieved by a separate 
bellows system. 

They are available in three 
sizes, with or without mechanical 
convection. Temperature range 
is up to  200°C. reached within 65 
minutes. Even distribution of 
temperature is achieved by large 
area heaters and careful thermal 
insulation, which also keeps down 
running costs. Temperature va- 
riation between the middle and 
any other point of the working 
space does not exceed -f2.SoC. 
and fluctuation a t  any one point 
is within 0.2S°C. The thermostat 
scale-plate on the control panel 
gives readings in "C. The inte- 
riors, shelves and internal fittings 
are of high-grade stainless steel. 
The exteriors are finished with 
grey duotone enamel. 

The incubators are identical in 
of the electron gas. appearance with the ovens except 

The annual subscription for the 
AND APPLIANCES 

for the addition of an internal 
journal is $ 11.00. toughened-glass door and con- 

ceitlrd controls. They operate 
Scientific Information NEW OVENS A N D  between iinlbient temperature 

Centre, Japan INCUBATORS and 70°C. with a maximum 
variation of f 1°C. and maxi- 

THE JAPANESE GOVERNMENT HAS A new range of laboratory ovens mum fluctuation of O.l°C. a t  
established an Information Centre and incubators has  bern recently 37°C. 



P r o g r e s s  R e p o r t s  

DEPARTMENT OF ATOMIC ENERGY 

THE ANNUAL REPORT OF THE DEPARTMENT OF 
Atomic Energy, <~o\,ernment of India, f ~ ~ r  the ycar 
1957-58 records the devclopmcntal and research 
activities of the Department and its different units 
during the year. The strength of the staff increased 
from 300 during the previous year to  700. To 
ensure a steady supply of trained scientific and 
technical personnel, a scheme was started dur- 
ing the ycar to  impart specialized training to 
young science graduates and engineers. The first 
course commenced in August 1957 with 170 
trainees. 

A new find of thorium and uranium containing 
materials was made in Rihar during the year. The 
deposit lying within 10 ft. of the surface is estimated 
to contain over 10,000 tons of uranium in a con- 
centration of over 0.35 per cent. The known 
reserves of uranium in the ore containing more 
than 0.1 per cent amount to  over 30.000 tons, 
while the total reserves of thorium amount to 
c. 500.000 tons. 

The Analytical Division analysed about 1750 
samples of minerals, ores, concentrates, leach 
solutions, pure uranium and thorium salts and a 
variety of other samples during the year. 

India's first atomic reactor, Apsara, completed 
one year of operation on 4 August 1957. During 
this period it had been in steady operation a t  a 
power level between 1 and 1000 k\V. depending on 
the experiment in progress. Besides short-lived 
isotopes the reactor produces small quantities of 
radio-sulphur, radio-phosphorus, radio-cobalt and 
radio-iodine. I t  has been used for activation 
analysis in chemical studies, for studying the effects 
of radiation on seeds, biological material and other 
organic substances and the nuclear reactions pro- 
duced by tritium. 

Stringent operational tests on the control system 
of the reactor conducted during the year have 
shown that  the system is safe and its operation 
satisfactory. A new type of control rod has been 
devised which gives a core arrangement with a 
higher excess reactivity and leads to considerable 
saving in reactor fuel. 

The work on Zerlina, the Zero Energy Reactor 
for Lattice Investigations and New Assemblies, and 
the Canada-India Reactor made considerable head- 
way during the year. The former is expected to  go 
into operation towards the end of 1958 and the  
latter, a year later. 

The plants under construction include (1) a ura- 
nium metal plant for turning uranium concentrates 
into reactor grade uranium metal; (2) a fucl fabri- 
cation plant for producing fucl elements for the 
Canada-India reactor and for conducting research 
and developmental work on new typcs of fuel 
elements and their canning; (3) I,cryllium oxide 
plant with ;I capacity of prod~tcing 15 tons of 
bervllinm oxide per annom; and (4) a pilot plant 
for extracting uraninm from copper tailings and 
other ores. 

The data collected by the Air Monitoring Division 
from sampling stations situated in different parts 
of the country have indicated that  the general 
level of airborne radioactivity in India is steadily 
rising as a result of the various test explosions of 
atomic and hydrogen bombs. 

A new method based on  the controlled reduction 
of zirconium tetrachloride with aluminium metal has 
been developed for separating zircon from hafnium; 
nuclear grade zirconium salts have been prepared 
using this method. 

Biochemical studies on radiation effects in labora- 
tory animals have shown tha t  the  radiation affects 
the sulphur containing compounds most. Adminis- ' 
tration of methionine after irradiation has been 
found to  have beneficial effects against radiation 
injury. New types of compounds have been 
evolved which show encouraging results against 
experimental cancer. 

The Geophysics Section devised an automatic 
core analyser which can assay over 100 cores in 
8 hr. against the normal 8 samples determined in 
the same time by one man with the conventional 
instrument. The Section assayed 2743 ft. cores, 
1283 rock specimens, 3316 other samples and 
logged 35,983 ft. of holes during the year. 

NUTRITION RESEARCH LABORATORIES. COONOOR 

THE ANNUAL REPORT OF THE NUTRITION RESEARCH 
Laboratories, Coonoor, for the year 1956-57 records 
the results of laboratory and field investigations 
conducted during the year. A number of research 
projects sponsored by the Indian Council of Medical 
Research under the Second Five-Year Plan were 
initiated during the year. These ~nclude: clinical 
and field trials with protein-rich foods made u p  
by mixing defatted groundnut flour, roasted Bengal 
gram powder, lucerne powder, sesame powder and 
skim milk in different proportions; studies on  
human lactation; protein malnutrition survey; and 
studies on growth and development of children. 
A detailed study has been undertaken of the nutri- 
tional problems of industrial labour classes, a 
subject so far neglected in India. 

Nutritive value of proteins - Investigations on 
the effect of vegetable protein diets, obtained 
from three sources (skim milk; wheat + red gram + 
amaranth; and bajra + red gram + amaranth), 
on the regeneration of haemoglobin and plasma 
proteins in protein-depleted rats have indicated 
that  during repletion, blood protein tends t o  
return to  normal on all the three diets. The rate 
of regeneration in animals kept on vegetable diets 
is slower than those kept on the skim milk diet. 
The rate of gain in body weight is almost the same 
on the three diets. 

The results of investigations on the effect of 
low and normal protein diets, with and without 
vitamin B,, on the activity of blood glutamate- 
oxaloacetate-transaminase (GOT) in albino rats 
indicate that  in animals kept on adequate protein- 
no pyridoxine diet, blood GOT activity decreases 
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significantly only after 28 days and when pyri- 
doxine is supplemented to the diet a t  this stage 
only a slight increase in tlie enzyme activity is 
observed after one week. In animals kept on 
low protein + pyridoxine diet, the enzyme activity 
is decreased to nearly 40 per cent in two weeks, 
and after restoration of normal protein in the diet 
the activity returned to  normal within one week. 
It is suggested that the apocnzyme responds rapidly 
to  change in the levels of dietary protein whereas 
the changes in the intake of pyridoxine are more 
gradual. 

Fats - Paper chromatography has enabled a 
quantitative estimation of the components obtained 
by the oxidation of the iso-oleic acid fraction of 
goat and buffalo milk fats and of goat and sheep 
liver fats. The results obtained revealed the 
presence of A12, All, AtO and A8 octadecenoic 
acids in buffalo butter fat and the presence of 
AIP, All and A1@ octadccenoic acids in goat's milk 
and goat and sheep liver fats. The presence of 
dodecane and undecanedioic acids in the oxidation 
products was further confirmed by comparison 
with the behaviour on chromatography of these 
two acids prepared synthetically. 

Indian foodstatffs - A number of fruits and 
vegetables, water from coconut (10-12 months old), 
milk squeezed from grated coconut and sea weeds 
have been analysed for their chemical composition. 
The milk obtained by squeezing the grated coconut 
contains calcium in amount similar to that in 
coconut water, but higher amounts of phosphorus. 
The milk is richer in thiamine and riboflavin. 
Table radish leaves have been found to  be a good 
source of carotene, thiamine, riboflavin and vita- 
min C. 

Clinical investigations - The urea method for 
the estimation of total body water in nutritional 
oedema has been found to  be a simple and reliable 
method for the determination of total body water 
not only in normal subjects, but also in severely 
malnourished and oedenlatous cases. 

A complete haematological examination, which 
included the red cell count, packed cell volu~ne 
and haemoglobin determinations, has been car- 
ried out on fifteen children between the ages of 
2-10 and suffering from kwashiorkar. The strik- 
ing absence of fibrosis in all cases indicates that 
in spite of profound morphological changes in 
the liver a t  the height of the disease, kwashior- 
kar and is not necessarily followed by perma- 
nent and progressive hepatic fibtosis eventuating in 
cirrhosis. 

Sttttlics o11 tlle v:triot~s :tspects of lact;ltion in 
poor 1ndi;ul co~nmn~titices 11;tve I J ~ T I I  carrird out. 
Tlte vxperi~nents o n  the effvct of divtary protein 
sul)l)letnentatio~~ on lactation indic;ite that an 
increase in protein intake from 60 to 100 g. daily 
results in an appreciable increase in the 24 hr. 
output of breast milk but there is no appreciable 
increase in the total protein output in milk. 

Experimental, clinical and epidemiological study 
has been carried out on the role of different nutri- 
tional factors in influencing the susceptil)ility to  
tuberculosis infection, and in determining the 
course and prognosis of established tuberculosis 
infection. No significant differences could be 
observed between animals on the different levels of 
protein intake as judged I)y the percentage of 
animals infected in each group, the extent and 
intensity of the lesions and I)y the s~~rvival  rate. 
Atnong rats on.  vitamin A-deficient diet, the per- 
centage of animals infected and the extent and 
severity of the lesions were appreciably greater 
than in the control group. Results of the metabolic 
study with human cases of tul)erculosis indicate 
that there is consideral)le retention of nitrogen, 
calcium and phosphorus. 

The effects of dietary factors on serum cholesterol 
have been studied and the results of epidemiological 
study indicate that ( i )  the values for serum cho- 
lesterol among the poor in India are consideral)ly 
lower than those reported for European end 
American populations; (ii) in all groups, serum 
cliolesterol values tend to increase from the 20th 
to  at)out 35th year; and (iii) after 35th year tlie 
poor groops had a stationary and declining serum 
cholesterol but in the well-to-do, the level tends to 
rise progressively with age. The results of experi- 
mental study with human volunteers and monkeys 
show that the type of fat has an influence on serum 
cholesterol levels. Those receiving hydrogenated 
vegetable fat show a marked rise at  the end of one 
week; the level continued to stay above basal till 
the end of the experimental period. On the 
other hand, subjects receiving sesanie oil do not 
show such a marked rise and the values return to 
sub-normal by the fourth week and continue to 
remain there. 

Pathology -- The study of the pathology of in- 
fantile cirrhosis has shown that the pattern of 
histological changes in these conditions closely 
resembles the several changes that occur a t  different 
stages o f  infective hepatitis in adults. These find- 
ings are suggestive of common viral aetiology of 
infantile cirrhosis and allied disorders of childhood. 
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C PHYSICS 53 

C2 Properties of Matter 530.1 

C216 Crystal 548.0 : 53 

92. FINCH, G. I.,  SINHA, A. P. B. & SINHA, 
K. P.: Crystal distortion in ferrite- 
manganites, Proc. roy. Soc., 242A (1957), 
28 

The origin of the distortion of spinels from 
cubic to tetragonal symmetry is examined in 
the case of copper ferrites and a series of 
manganite-ferrite systems. 

The degree of distortion is found to depend 
on the temperature and the net fraction 
of cations forming appropriately orientated 
dsp2 bonds in octahedral sites. 

Expressions derived agree satisfactorily 
with the experimental data. 

93. KRISHNAN, S. : A contour generator for 
X-ray crystal structure analysis, J. sci. 
industr. Res., 16B (1957), 432 

An electronic device has been developed for 
the presentation of a two-dimensional func- 
tion as a contour map on the screen of a 
cathode ray oscillograph, to be used in con- 
junction with an analogue computer for 
X-ray crystal structure analysis. The func- 
tion to be plotted is fed as an electrical vol- 
tage to one pair of plates of a cathode ray 
tube in front of which a system of slits and a 
photomultiplier are placed. The pulse .out- 
put from the pliotomultiplier intensifies the 
spot on a second oscillograph whose x and y 
time bases are properly synchronized with 
the scanning of the function. The image 

photographed from the second cathode ray 
tube is the contour map. 

C25 : 63 Viscosity 532.13 

94. KAPUR, S. L. & GUNDIAH, S. : Anomalous 
behaviour of polymer solutions: Part I - 
Non-Newtonian behaviour of polyvinyl 
acetate solutions, J. Polym. Sci., 26 
(1957), 89 

The viscosity behaviour of dilute solutions of 
polyvinyl acetate fractions in benzene has 
been investigated a t  different shear rates 
and at  two temperatures (40" and -29°C.). 
The importance of the effect of shear on the 
various physical constants has been dis- 
cussed. I t  is shown that the value of Hug- 
gin's constant k' at  zero shear is independent 
of molecular weight for a given polymer and 
is a fundamental property associated with the 
inherent character of the polymer chains 
and their interaction with the solvent at  a 
particular temperature. 

C4 Heat 536 

C4 : 14 Conduction 536.2 

95. SAXENA, S. C. : Thermal conductivity of 
binary and ternary mixtures of helium, 
argon and xenon, Indian J. Phys., 31 
(1957), 597 

The thermal conductivities of the binary gas 
mixtures A-He, A-Xe and He-Xe have been 
determined for various concentrations by 
using the ' hot wire ' method. The experi- 
mental values of thermal conductivity are in 
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good agreement with the values calculated on 
the Chapman-Enskog theory for the Lennard- 
Jones 12-6 model. The experimental data 
over the entire range of concentration for 
each mixture have been formulated by means 
of an empirical equation containing two con- 
stants. These expressions will be of great 
use for gas analysis in the usual experiments 
on diffusion and thermal diffusion. A simple 
modification of the Lindsay-Bromley formula 
suggested by Srivastava and Saxena is found 
to reproduce the experimental data extreme- 
ly well. The thermal conductivities of the 
ternary mixtures of argon, helium and xenon 
have also been measured. The experimental 
values are found to be in good agreement 
with those calculated on the basis of a simple 
formula suggested by Srivastava and Saxena 
and obtained as an extension of the formula 
suggested by Lindsay and Bromley for binary 
mixtures. 

C5 : 3 Spectroscopy 535.33 

96. RAMAMURTY, S., JAGANNATHA R,40, M. Q' 
RAMAKRISHNA RAO, V.: Analysis of the 
near ultraviolet absorption spectra of a 
and p fluoronaphthalenes, Indian J. 
Phys., 31 (1957), 497. 

The near ultraviolet absorption spectra of 
a and p fluoronaphthalenes were found to 
consist of two systems: one in the region 
3100-2900A. and another in the region 
2800-2500A. The first systems were ana- 
lysed on the basis of five and four upper 
state fundamentals in a and P fluoronaph- 
thalenes respectively and two lower state 
fundamentals in P fluoronaphthalene. Only 
one upper state fundamental could be found 
in system 11. Both the systems correspond 
to allowed transitions of the type 1A'-'A'. 

97. SURYANARAYANA, V. & RAMAKRISHNA 
RAO, V. : Analysis of the near ultraviolet 
absorption spectrum of $-chloroanisole, 
Indian J. Phys., 31 (1957), 619 

The near ultraviolet absorption spectrum of 
chloroanisole has been studied. The discrete 
bands were analysed as clue to an allowed 
transition 'A,-lB,. Out of the 100 bands 
observed, 88 could be explained on the basis 
of five fundamentals in the upper state (341, 
621, 779, 1053 and 1271) and four funda- 

mentals in the ground state (361, 641, 802 
and 11 11). 'The above fundamentals were 
correlatetl mutually ant1 with Kaman data 
and possible assignments discussed. The 
occurrence of CH, bending frequency in all 
substituted anisolcs was tliscussed and estab- 
lishcd. 

98. SURYANARAYANA, V., ACHYUTA RAO, I. P; 
RAMAKRI~HNA RAO, V. : The fluorescence 
and emission spectra of the three isomeric 
fluorotoluenes, Trans. Faraday Soc., 53 
(1957), 1570 

The near ultraviolet fluorescence and emis- 
sion spectra of the thrcc isomcric fluoro- 
toluenes in the vapour pl~ase were obtained 
and annlysed in co-ordination with each 
other. The molecular vibrational frequencies 
obtained from this analysis are correlated 
with the values from Raman and near ultra- 
violet absorption spectra. Possible assign- 
ments are also suggested. 

C6 Electricity 537 

C6 : 14 Dielectric 537.313 

99. ARVIND VYAS : Microwave dielectric mea- 
surements on indigenous oils at  3 cm., 
J. sci. i~zdustr. Res., 16B (1957), 481 

The dielectric constant and dielectric loss of 
several indigenous oils have been determined 
in a dielectric cell designed for the purpose 
employing the standing wave technique. 
The accuracy achieved in dielectric cdnstant 
measurements was of the order of f 1 per 
cent and in dielectric loss measurements 
f 5 per cent. 

D ENGINEERING 62 

D l  Civil Engineering 624 

D321: 32 Soil Mechanics 624.131 

100. MOHAN, D. & JAIN, G.  S.: Field vane 
shear test, Civ. Engng, Lond., 52 (1957), 
1387 

The results of the shear strength tests of soft, 
sensitive clays i l z  situ are compared with un- 
confined compression tcst results obtained in 
the laboratory. The results indicate that 
vane shear test gives more reliable values for 
shear strength than unconfined compression 
test; the former test is quicker and easier. 
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E CHEMISTRY 54 

E : 2 Physical 541.1 

E : 213 Chemical Kinetics 541.66 

101. GOSWAMI, A. & TREHAN, Y. N.: The 
tl~crmal tlccomposition of cupric oxide 
itz r~aczto, Proc. +hys. Soc., Lond., 70B 
(1957), 1005 

The effect of thermal treatment of cupric 
oxide at  350°C. at  low pressures (-10-2 mm. 
Hg), both in the presence and absence of 
metallic copper, has 1)ccn studied by electron 
tliffclction. Contrary to the vicw that at  
lower temperatures and pressures, the change 
from cupric to cuprous oside occurs through 
the reaction CuO+Cu+Cu,O, it has been 
found that cuprous oxide is formed even in 
the absence of the free metal. The reaction 
4Cu0+2Cu20+0, is ltnown to take place 
a t  1050°C. a t  atmospheric pressure. The 
present results show th;tt in accordance with 
the law of mass action the samc reaction is 
brought about at much lower temperatures 
and at rctlrlcctl prcssurcs. 

E : 2133 Phase Systems 541 : 1201 

102. RAMAKRISHNA R.40, M.: Melting points 
ol certain phase relationships in the 
system magnesium orthosilicate, mag- 
nesium orthotitanate and magnesio- 
ferrite, J. sci. industr. Res., 16B (1957). 
444 

The fusion points of the system forsterite- 
magnesium orthotitanate - magnesioferrite 
have been studied. Cone softening and melt- 
ing determinations were made in the binary 
joins and in a limited area of the ternary 
system. The solid solution phenomenon be- 
tween magnesium orthotitanate and magne- 
sioferrite was studied by measuring the unit 
cell edges as determined by X-ray diffraction. 
The effect of the presence of iron oxide and 
titania in forsterite refractories has been de- 
termined in relation to the results obtained. 

103. SESHADRI, K. & Lono, J.: Polytherm 
of the qu;~ter~lary system sodium clilo- 
ritlc-sodium sulph:~tc-sodium carbonate- 
water, J. sci. irrdtrstr. l\'cs., 16B (1957), 
531 

The quaternary system NaCl- Na,SO,- 
Na,CO,-H,O has been studied a t  10", 5", 0" 

and - 5°C. and the results plotted in a 
thrce-dimensional co-ordinate system. The 
tlata obtained indicate tliat all the compo- 
nents of the system can be separated by 
chilling and fractional crystallization. 

E : 232 Surface Chemistry 541.83 

104. PVRI, BALWANT RAI, KHANNA, SOM 
NATH & MYER, Y. P.: Studies in 
properties of capillary-held liquids: 
Part I11 - Boiling points of liquids ad- 
sorbed on porous solids, J. sci. indzcstr. 
Rcs., 16B (1957), 452 

Elevations in the ,  boiling points of chloro- 
form, benzene, dioxane, acetone, ethyl alcohol 
adsorbed on silica gel, alumina gel and 
bentonite at  different relative pressures have 
been determined and compared with theore- 
tical values based on the theory of capillary 
condensation. The relative vapour pressure 
above which the agreement is valid varies 
from 0.32 to 0.54 depending upon the nature 
of the adsorbate. The critical capillary 
radius, above which the agreement holds 
good, depends upon the molecular thickness 
of the adsorbate. Capillary condensation 
appears to set in after the formation of an 
adsorbed monomolecular film. 

105. PURI, BALWANT RAI, KHANNA, SOM 
NATH & MYER, Y. P.: Studies in 
properties of capillary-held liquids: 
Part IV - Isosteric heats of adsorp- 
tion, J. sci. industr. Res., 16B (1957), 
456 

Isosteric heats of adsorption can be obtained 
fairly accurately by measuring vapour pres- 
sures of the systems at different temperatures. 
The heat of adsorption for an adsorbate 
depends upon the relative pressure a t  which 
the adsorption takes place and is almost 
independent of the nature of the adsorbent. 
I t  decreases with increase in the relative 
pressure and tends to approach, but does not 
equal, the heat of liquefaction. 

E : 26 Electrochemistry 541.13 

106. HIRA LAL R: NARASINGA RAO, M. S.: 
Metal-protein interactions in buffer 
solutions: Part I - An electrophoretic 
study of the interaction of copper, zinc, 
cadmium and cobalt ions with native 
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and modified bovine serum albumins, 
J .  Amer. chem. Soc., 79 (1957), 3050 

General concepts governing the metal-pro- 
tein interactions in buffer solutions have been 
outlined. I t  has been shown that the bind- 
ing data should be supplemented by mobility 
measurements if the interactions are to be 
treated as a competition between the metal 
and hydrogen ion for combining with a given 
set of sites on the protein molecule. The 
existing data for the binding of cupric and 
cobaltous ions by bovine serum albumin in an 
acetate buffer of $H 6.5 and ionic strength 
0.20, together with the corresponding mobi- 
lity data reported in the present communica- 
tion, have been analysed. The intrinsic con- 
stant for the association of cobaltous ion with 
the carboxyl groups of serum albumin re- 
mained constant over the entire binding 
range, and had a low value characteristic of 
metal-acetate complexes. The constant for 
the association of cupric ion with the imida- 
zole groups of serum albumin, however, 
tended to decrease with the number of bound 
metal ions, due, possibly, to an increased 
interaction, in the higher binding region, 
with the free corboxyl groups of the protein. 

107. INDRA SANGHI & WYNNE-JONES, 
W. F. K.: Electrodeposition and dis- 
solution of zinc in zincate solutions, 
Proc. Indian Acad. Sci., 46A (1957), 
309 

The possibility of efficient and reversible 
deposition and dissolution of zinc in zincate 
solutions has been studied. Zinc deposited 
from zincate baths is powdery and non- 
adherent in nature, and at  higher current 
densities (i.e. 10-50 mA./sq. cm.) and higher 
ionic zinc contents in the electrolyte (above 
2-5N KOH) high efficiencies (95 per cent) are 
achieved. Zincate solutions alone are not 
quite satisfactory to give adherent and even 
deposits; the presence of traces of Pb in the 
alkaline zincate bath greatly improves the 
nature of zinc deposition. Employing radio- 
tracer technique (thorium B) for the study of 
the role of Pb++ in improving the zinc 
deposition from zincate baths it was found 
that lead is preferentially deposited from the 
electrolyte. 

108. NARASIMHAM, K. C., NARAYANASWAMI, 
A. & DEY, B. B.: Electrolytic prepara- 
tion of perchlorates, J. sci. industr. Res., 
16A (1957), 512 

Optimurn conditions for the electrolytic 
oxidation of chlorate to perchlorate have 
been established with a view to designing a 
large-scale unit for the production of ammo- 
nium and potassium perchlorates. Current 
efficiencies of the order of 96 per cent have 
been achieved in an experimental cell (7.5 x 
4.0 x 7.0 cm.) under the following conditions: 
electrolyte composition (g./litre) -NaClO, 
600 ; K,Cr,O, 0.6; K,CrO, 0.6 ; and MgC1,l.O; 
voltage 5.0-5.5; current density 40 amp./ 
sq. dm.; pH 6.0-7-0; temperature 30°C. The 
current efficiency dropped to 85 per cent 
when a larger cell (16 x 10 x 16 cm.) was 
employed. 

Methods for the isolation and purification 
of ammonium and potassium perchlorates 
have been described; the purity of the per- 
chlorates achieved was 99.50 and 99.87 per 
cent respectively. 

A simple method for the estimation of 
chloride, chlorate and perchlorate in the pre- 
sence of one another is described. 

E : 3 Analysis 543 

109. RAJAN, K. S. & GUPTA, J.: Separation 
of zirconium and hafnium using anion- 
exchange resins: Part I1 - Influence of 
physical factors, J. sci, industr. Res., 
16B (1957), 459 

The influence of some factors on the dif- 
ferential elution of hafnium and zirconium 
on Amberlite IRA 400 anion-exchange resin 
was investigated to ascertain the optimum 
conditions for the separation of hafnium from 
zirconium. The data obtained from experi- 
ments on 200 mg. mixed oxide were success- 
fully applied to 5 g. mixed oxide loads on 
Amberlite IRA 400 and Dowex 2 columns for 
preparing spectroscopically pure hafnium 
and zirconium oxides. 

E : 305 Photomethods 545.8 

110. SARMA, B. : Detection and colorimetric 
estimation of vanadium by tiron, J. sci. 
industr. Hes., 16B (1957), 569 

Tiron (sodium salt of 1, 2-dihydroxybenzene 
3, 5-clisulphonic acid) gives a highly soluble 
bluish violet complex with soluble vanadium 
salts in weakly acidic medium. One p.p.m. 
of vanadium can easily be detected by the 
colour of the complex and 0.3 to 50 p.p.m. 



spectrophotometrically. Presence of alcohol 
increases the stability and sensitivity of the 
coloured complex. 

111. SARMA, R.: Spectropliotometric estima- 
tion of molybdenum with tiron, J. sci. 
industr. Res., 16B (1957), 478 

Tiron (sodium salt of 1, 2-dihydroxybenzene 
3, 5-disulphonic acid) gives a highly soluble 
orange complex with soluble molybdatcs in 
weakly acidic or neutral medium. The ap- 
pearance of the colour is immediate and there 
is no apparent decrease in colour intensity on 
long standing. Molybdenum (1 p.p.m.) can 
be easily detected by the colour of the com- 
plex and 0.2 to 40 p.p.m. can be spectro- 
photometrically estimated with an error of 
5 2  per cent. 

E : 34 Quantitative 545 

112. N.INAVATI, D. C., I)ASGUPTA, SHARDA & 
AGGARWAL, J .  S. : Estimation of trans 
iso-oleic acids in hydrogenated fats, 
J. I*zdian chem. Soc., 34 (1957), 885 

The modified Twitchell lead salt-alcohol 
method of Cocks et al. has been found to 
provide an accurate method for the esti- 
mation of trans iso-oleic acids in hydro- 
genated fats taking the infrared absorption 
spectrophotometric procedure as the stan- 
dard. 

El44 Zirconium 546.831 

113. K A I ~ O R ,  R. N. t+ M I C H I < O T R ~ ~ ,  R. C.: 
Organic Compounds of Zirconium : 
111 - Study of catechol derivatives 
of zirconium by electrometric titra- 
tions, 2. anorg. Chem., 293 (1957), 
92 

A study of the formation of catechol deri- 
vatives of zirconium has been made by pH 
measurements. I t  has been shown that the 
extent of chelation becomes greater with 
increasing pH of the solution. In acidic 
range, tlie results indicate tlie formation of a 
mono-catecholatc derivative only even though 
the catechol may be present in a much higher 
molar ratio. The results further confirm 
the formation of derivatives of the type 
K,[%r(C6H40,)3] in solution and indicate 

that the maximum co-ordination number 
that zirconium can achieve by chelation ' 
with catechol is six. The formation of an- 
other new derivative K[(OH)Zr(C6H402)2] 
is also indicated by these studies. 

114. KAPOOR, R. N. & MEHROTRA, R. C.: 
Organic Compounds of Zirconium : IV- 
Study of catechol derivatives of zir- 
conium by conductometric and preci- 
pitation methods, 2. anorg. Chem., 293 
(1957), 100 

A study of the formation of catechol deri- 
vatives of zirconium has been made by 
conductometric titrations and also by direct- 
ly analysing the derivatives obtained under 
different experimental conditions. In con- 
formity with the conclusions drawn from 
a previous electrometric study, it has been 
found that mainly monocatechollate deri- 
vative is formed when the solution is acidic 
($H 1.5-5.0). The results further corifirm 
the formation of derivatives of the type 
K z [ Z ~ ( C ~ H ~ O Z ) ~ I  and ( N H ~ ) Z [ Z ~ ( C ~ H ~ O Z ) ~ I  in 
solution and conductometric studies indicate 
that the maximum co-ordination number 
that zirconium can achieve by chelation 
with catechol in solution is six. Two 
new compounds, (NH4),[Zr(C6H40z),] and 
(NH4),[(OH)Zr(C,H40,),1, have been iso- 
lated and it has been shown that the com- 
position of the above derivatives also is 
in conformity with that obtained from 
physico-chemical measurements. 

E5 Organic 547 

E5 : 4 Organic Synthesis 547.1 

115. A G H O R A ~ U J R T H I ,  K . ,  SESHADRI, T. R. & 
VEN KATASUBRAMANIAN, G. B. : SF- 
thesis of dimethyl thamnolate and dl- 
methyl hypothamnolate, Tetrahedron, 1 
(1957), 310 

Methyl-5-hydroxyhaematommate and methyl 
5-hydroxy-P-orcinolcarboxylate are conve- 
niently prepared by the application of para- 
nuclear oxidation using methyl haematom- 
mate and methyl p-orcinolcarboxylate res- 
pectively. These undergo preferential acy- 
lation of the hydroxyl group in the meta (5) 
position and by employing this property, 
syntheses of dimethyl thamnolate and di- 
methyl hypothamnolate have been accom- 
plished. 
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116. BHII)E, G. V., TIKOTKAR, N. L. & 
TILAK, B. D.: Synthesis of furano- 
steroid, Chem. 6 Ind., (1957), 1319 

Synthesis of a furanosteroid, 15-carbethoxy- 
14 : 15 dehydro-B-nor-oxaequilenin methyl 
ether, a key intermediate in the synthesis of 
furan analogue of equilenin, is reported. 

117. CHATTERJEE, A., CHATTERJEE, R. C. & 
BHATTACHARYYA, B. K.: Synthesis of 
5 - keto - 9 - methoxy - 1 : 2 : 3 : 4 : 4a: 5 : 
6 : 6a: l l a :  1 lb-decahydrochrysofluorene, 
J .  Indian chem. Soc., 34 (1957), 855 

The condensation of 1-acetyl-A1:"cyclo- 
liexene with 5-methoxy-1-inclanone in the 
presence of potassium tert-butoxide furnished 
5-keto-9-methoxy-1: 2: 3: 4: 4a: 5: l l a :  l l b -  
octahydrochrysofluorene which was cata- 
lytically reduced to  5-keto-9-methoxy-l : 2 : 
3:4:4a: 5: 6: 6a:  l l a :  llb-decahydrochryso- 
fluorene. 

E6894 Cellulose 547.458.81 

118. V Y A ~ ,  G. M.: Chemical analysis of 
bamboo tissues, Cellulose Research - A 
Yynzposium (Council of Scientific & 
Industrial Research, New Delhi), 1958, 
8 3 

Cellular constituents like fibres, parenchyma 
cells, epidermal and nodal tissues isolated 
from raw untreated bamboo (Dendrocalamus 
strictus) have been chemically analysed. 

E7 Aromatic Compounds 547.52 

E792 Alcohols 547.593 

119. GOVINDACHARI, T. R. & NAGARAJAN, 
K. : Chemical investigation of Cardan- 
thera uliginosa, J. sci. irtdustr. Res., 16B 
(1957), 511 

The triterpene alcohol, lupeol, has been iso- 
lated from the roots, stem and leaves of the 
plant Cardanthera uliginosa, belonging to  the 
Acanthaceae family. 

E9 Biosubstances 543.9 

E92 Alkaloids 547.94 

120. GOVINDACHARI, T. R., LAKSH~IIKAN- 
THAM, (Miss) M. V., NAGARAJAN, I<. & 

I'AI, 12. I<.: Structure of tylopl~orine, 
Clz,c~n. 6 Ind., (1957), 1484 

Bxliaustivc degradation stutlics 11;rve sllown 
that  tylopllorinc, the major :llk:tloitl of 
7ylo$hora astl~an~atica, is 2 : 3 : 6 : 7-tetra- 
methoxyphenantliro (9 : 10 : 6' : 7') indolizi- 
dine. 

Vigorous oxidation of tylophorine methio- 
dide gave only 112-llemipinic acid. Treatment 
of the alkaloid with cyanogen bromide gave 
n bromocyanamitlc, wllicll re;rctcd readily 
with diethylamine, indicating tlie presence 
of a benzylamino group. Facile conversion 
of the bromocyanamide to a l~ydrosy- 
cyanamide, which on hytlrolysis regene- 
rated tylophorine, proved the presence 
of a 1 : 5- or 1 : 6-aminoalcohol system in 
the hydroxycyanamide. The reversion of 
tylophorine methine to tylophorine metho- 
hydroxide on recluction indicated that the 
alkaloid had the nitrogen common to 
two rings wliich arc five or six-nlembcred. 
Emde degradation of tylophorinc isometho- 
chloricle to isodil~ydroho~notylopliorine and 
dehydrogenation of the latter yiclded a 
pyrrole derivative which regenerated the 
Emde base on hydrogenation; this tlefi- 
nitely proved that one of the nitrogen-carry- 
ing rings is five-membered. Hofmann 
degradation of tlie E n ~ d c  base gave a basic 
compound which on oxidation followed 
by decarboxylation gave 2 : 3 : 6: 7-tetra- 
methoxy-9-methylphenanthrene, identified 
by synthesis. 

A synthesis of thc basic ring system, 
phenanthro-(9 : 10: 6': 7') intlolizitli~le, pre- 
sent in tylophorinc has been completed. 

E92Z Amino Acids 547.466 

121. RARIACHANDRAN, 13. V. : An iniprovcd 
method for the isolation of L-argininc 
monohydrochloride via the flavianate, 
J. sci. industr. Rcs., 16C (1957), 
196 

A comparative stndy Ilns 1,ctcn mntle of some 
of the well-known ~nctl~o(ls for ~ I I C  iso1:ltion 
of arginine via tllc fl:tvianntc. 1:y t1rtc.r- 
mining the losses of arginine a t  various steps 
and the conditions under whicli these losses 
occur, :L mctllod II:IS l~ccn worlictl out hy 
\\rl~ich nrgininc is o1,t;iinetl :IS tllc* pnre 
hydrocllloride \\.it11 :rn average yicltl of 58 
per cent. 
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E94 Fats 547.915 

122. SUBHAMANYARI, V. V. R, cY: ACHAYA, 
K. T.: Lesser known Indian vegetable 
fats: I - Oleic-rich fats, J. Sci. 1;d 
Agric., 8 (1957), 657 

Five oleic-rich seed fats of Indian origin, 
viz. those derived from soapnut, papaya, 
nux vomica, sweet almond and guara, have 
been analysed for component fatty acids by 
ester fraction;ltion. All are potentially 
capable of collections a t  single locations. 
Possible uses are suggested. 

123. SUBKAMANYAM, V. V. 13. & AACHAYA, 
K.  T.: Lesser known Intlian vegctablc 
fats: I1 - 1-inoteic-rich fats, J. Sci. 1;d 
Agric., 8 (1957), 662 

Four linoleic-rich seed fats of Indian origin, 
viz. sweet orange, coffee (Arabica variety), 
coffee (Robusta variety) and teak, have been 
analysed for component fatty acids by ester 
fractionation. The comparatively saturated 
nature of tropical seed fats over their tem- 
perate counterparts is again revealed. Family 
relationships between orders is discussed. 

E95 Pigments 547.97 

124. LEWIS, Y. S., DWARKANATH, C. T. 9; 
JOHAII, D. S.: Further studies on red 
tamarind, Curr. Sci., 26 (1957), 394 

Morphological studies on the flowers of red 
tamarind have been carried out to locate the 
site of pigmentation. A study of free-hand 
transverse sections at  different regions of the 
pistil has revealed that pigment is located 
in sub-epidermal layers of the ovary. 

The chemical analysis of the fully matured 
fruits shows higher pectin content and com- 
bined acids in thc red variety as compared 
to the common variety. 

E96 Biochemistry 547.97 

125. PAL, P. R., KANERJEI.:, K .  N. & GUHA, 
13. C. : The utilization of some p-amino- 
benzoyl peptides by Slref~tococcus faecalis 
and Lactobacillus arabinosus, Ann .  Bio- 
chem., 17(5) (1957), 151 

Six fi-aminobennovl pcptidrs were synthc- 
sizetl and their ntiliz;ihility by two orga- 
nisms, Strc~tococct~s farcalis 13. and Lacto- 
bacillus arabinosus 17-5, A.T.C.C. No. 8014, 

has been studied. The results show that 
most of the 9-aminobenzoyl derivatives in- 
vestigated arc not utilized by the two organ- 
isms and their utilizability is specific. It is 
inferred that the amino acids are not ana- 
bolized into proteins by S. faecalis R. and 
L. arabinosus via the formation of p-amino- 
benzoyl derivatives, though it is conceivable 
that they are so anabolized via other pep- 
tides. 

126. SAHA, KUNAL, BHOWMIK, D. N. & 
CHAUIIHURI, S. N.:  Effect of antiserum 
on bacterial adaptation: Part I1 - 
Rate of lactose utilization by antiserum 
treated cells, A n n .  Biochem., 17(6) 
(1957), 193 

Utilization of lactose from the adapting 
medium during P-galactosidase induction 
by Escherichia coli (strain AB, IBEM/02) has 
been studied. The utilization was greatly 
accelerated by the bacteria when i t  was pre- 
adapted with lactose before the utilization 
experiment. Dinitrophenol (DNP) and so- 
dium fluoride were almost completely inhi- 
bitory to such utilization both in the 
non-adapted and pre-adapted bacteria. But 
DNP was seen to stimulate methylene blue 
reduction by the pre-adapted bacteria while 
fluoride was inhibitory. Exposure to the 
specific antiserum against this strain would 
markedly retard the rate of lactose utiliza- 
tion by such bacteria after it is pre-adapted 
with lactose, as compared to the control sets 
treated with rabbit's normal serum. 

E9G922 Proteins 547.96 

127. UANNERJEE, A. : Variations in protein 
and amino acid contents between 
smooth and rough forms of certain 
serological types of Escherichia coli 
and their relation to DNA contents, 
A n n .  Biochem., 17(6) (1957), 199 

Four serotypes of Escherichia coli, OlllB4, 
026B6, 055B5 and 086B7, which are widely 
considered to be pathogenic in the production 
of infantile diarrhoea, were investigated for 
their protein and amino acid contents during 
both the smooth (S) and rough (R) phases. 
The protein content was found to diminish 
appreciably (5 to 12 per cent) in all strains 
during S-R variation, escept in the case of 
026R6 where it showed a slight relative 
increase in the R phase. Lysine, histidine, 
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valine and phenylalanine were found to 
diminish consistently in the R phase whereas 
aspartic acid content decreased in all I< 
phases except 055B5 and tyrosine in all 
except 026B6. 

The DNA contents of these strains were also 
examined and found to diminish in the R 
phase except in the case of 026B6 where it 
remained stationary, thus showing some 
relation to protein contents. The stable 
rough variants of the strains were obtained 
by repeated passages through broth con- 
taining specific antiserum, about 35 to 45 
passages being required for the different 
strains. 

128. DATTA, JYOTIRINDRA, BHATTACHARYA, 
K. R., SEN, ARATI & ROY, D. K.: Oxi- 
dation of methionine with hydrogen 
peroxide vapour: Its application in 
paper chromatographic analysis of the 
amino acid, Ann. Biochem., 17(6) 
(1957), 211 

A method for the estimation of methionine 
and valine in protein hydrolysates has been 
standardized. It  consists in converting 
methionine to methionine sulphoxide by 
exposing the ' spots ' to hydrogen peroxide 
vapour, under mild conditions, and separating 
the valine spot by multiple development in 
n-butanol-acetic acid-water solvent (4: 1 : 1). 
In a parallel sheet, with the omission of 
hydrogen peroxide treatment, combined me- 
thionine plus valine spot is obtained by the 
same procedure. From the ninhydrin colour 
readings of these spots the amino acids are 
determined. The accuracy of the method is 
of the order of k 5  per cent. 

E9G982 Enzymes 577.25 

129. APTE, USHA & SOHONIE, KAMALA: 
Trypsin inhibitors in Indian foodstuffs: 
Part IV - Effect of double been (Faba 
vulgaris Moench) trypsin inhibitor on 
the in vitro digestion of proteins by 
trypsin, J. sci. indzlstr. Res., 16C (1957), 
33c 
APJ 

The trypsin inhibitor present in double bean 
has been shown to markedly affect the rate 
of tryptic hydrolysis of proteins of skim milk 
and wheat flour. The release of some amino 
acids is selectively inhibited; the inhibi- 
tion gradually decreases with the progress 
of digestion. The purified inhibitor fed to 

rats at  0.265 per cent level of the diet does 
not, however, inhibit their growth. 

130. CHATTERJEE, G. & SAKKAR, N. K.: 
Studies on the mechanism of blood 
coagulation by proteolytic enzymes: 
Part I -Effect of calcium on the clot- 
ting and proteolytic activities of papain 
and trypsin, Ann. Biochem., 17(6) 
(1957), 179 

Decalcified papain does not coagulate de- 
calcified rabbit plasma without the addi- 
tion of calcium ion. Decalcified trypsin can 
coagulate decalcified rabbit plasma in the ab- 
sence of calcium, though its presence greatly 
increases the clotting activity of trypsin. 
Calcium ion has also no effect on the proteo- 
lysis of decalcified plasma by decalcified 
papain or decalcified trypsin. The clotting 
and proteolytic properties of papain and 
trypsin are not identical, in so far as their 
dependence on calcium is concerned. 

131. CHATTEIIJEE, G. & SARKAR, N. K.: 
Studies on the mechanism of blood 
coagulation by proteolytic enzymes: 
Part I1 - Optimum p H  for the proteo- 
lvtic and clottine activities of ~ a ~ a i n  
jnd trypsin, ~ k n .  Bioch~m.,~ i7(6) 
(1957), 183 

~ecarcified trypsin and decalcified papain 
coagulate decalcified plasma optimally a t  
~ ~ 6 . 1  and 6.3 respecti;ely. T ~ ~ P H  optima 
for the proteolysis of decalcified plasma by 
decalcified trypsin and decalcified papain are 
8-04 and 5.6 respectively. The PH optima 
for clotting and for proteolysis by either 
papain or trypsin are different. Since pH 
optimum of each enzyme for the clotting 
differs from that for their proteolytic activity, 
it is reasonable to assume that these two 
properties of each enzyme are not similar. 

132. GUPTA, P. S. & CHATTERJEE, J.: 
Quantitative histochemical determina- 
tion of alkaline phosphatase activity, 
Ann. Biochem., 17(5) (1957), 129 

A simple microphotometric method for the 
quantitative histochemical determination of 
alkaline phosphatase has been evolved. 
Sections of the guinea-pig kidney were stained 
according to modified Gomori's technique 
and incubated in glycerophosphate substrate 
media (i) oi varying pH ranging from 7-5 to 
9.4 and (ii) for varying duration from f to 
4 lir. The gradation of stains in the series of 



slides was measured photometrically through 
an ordinary microscope and with the help of 
a film exposure meter, giving the relative 
stain intensities in terms of relative exposure 
times. 

133. SIDDAPPA, G. S.: Effect of processing 
on the trypsin inhibitor in jack fruit 
seed (Artocarfius integrifolia), J. sci. 
industr. Res., 16C (1957), 199 

Raw jack fruit seed contains a powerful 
trypsin inhibitor whicli can be extracted 
with phosphate buffer or dilute Iiytlrochloric 
acid. The activity of the extract is des- 
troyed almost completely by autoclaving i t  
for about 30 min. and also by boiling the 
seeds in water or salt solution, or by baking. 

134. JANAH,  (Mrs.) SOVA & CHAUDHURI, 
S. N. :  A preliminary report on the 
cholinesterase activity of red cells in 
systemic anaphylaxis in rabbits, Ann. 
Biochem., 17(5) (1957), 135 

The acetyl cholinesterase present in red 
blood corpuscles was measured in cases of 
systemic anaphylaxis in experimental ani- 
mals by a colorimetric method. The activity 
of this enzyme showed a definite fall in such 
cases. This inhibition was found to be 
counteracted by the administration of ' An- 
tistin ', an antihistaminic compound, prior to 
the experiment. 

135. SRIKANTAN, T. N.,  AGARWALA, S. C. & 
SHRIVASTAVA, D. L.: Studies in the 
cnzyme make-up of I'usteztrrlla fiestis: 
Part V - Dehydrogenase activity of 
virulent ;lnd avirulent htrains, Indiutt 
J .  ~tred. lees., 45 (1957), 567 

Resting cells of 1'. fiestis were found to be 
capable of dehydrogenating a large number 
of substrates in the presence of phenyl 
tetrazonium chloride. Glucose showed maxi- 
mum activity. Lactic acid, succinic acid 
and cysteine were next in order. Glycerol 
showed no dehydrogenation. The optimum 
pH for dehydrogenation of lactate was found 
to be 7.0 for both virulent and avirulent 
strains. Using 8 virulent ant1 8  virulent 
strains of P. fiestis no general correlation 
could be found between virulence ant1 tleliy- 
drogenation in this organism. Succinic dehy- 
drogenation was almost completely inhibited 
by chlorotetracyclin, and only partially by 
oxytetracyclin, tetracyclin, chloromycctin, 
neomycin and diliydrostreptomycin. Sincc 

chlorotetracyclin has been found to be a good 
inhibitor of the oxidative metabolism, the 
possibility of its being useful as a therapeutic 
agent in the treatment of plague has been 
suggested. 

E9G986 Hormones 577.17 

136. RANI]<, U. K.: The effect of female sex 
hormones on the distribution of alkaline 
pliosphatasc in the uterus of sexually 
immature rabbits, Ann. Ijiochem., 17(5) 
(1957), 145 

The distribution of alkaline phosphatase in 
the uterus of sexually immature rabbits, 
either normal or treated with female sex 
hormones, is reported. Oestrogen (150 I.U.13 
days) and progesterone (0.5 mg.14 days) in 
sesame oil were administered by the intra- 
muscular route. The experimental animals 
were sacrificed 24 hr. after the last injec- 
tion. Sections of each comer of uterus were 
prepared according to the standard tech- 
nique of Gomori for cytochemical studies. 
Very weak activity of the enzyme was 
noticed in the endometrium of these ani- 
mals. Oestrogen induces a mobilization 
of the cnzyme in all parts of endometrium 
but progesterone reduces its concentration 
in general and in the epithelial lining in parti- 
cular. The pattern of distribution of alka- 
line phosphatase in rabbits resembles that 
of Rhesus monkeys and rats. 

137. EANIK, U. K. & CHAKRAVARTI, H. S.: 
Effect of at-xylol~ydroquinone on the 
periplieral action of progesterone, Ann. 
Bioclze~rc., 17(5) (1957), 139 

The cffect of the active principle, fvc-xylo- 
hydroquinone, of the common garden pea 
(Pisum sativum) on the peripheral action of 
the progesterone and also on the distribution 
of alkaline phosphatase in the uterus of im- 
mature female rabbits has been studied 
histologically and cytochemically. Oestrogen 
(150 I.U.13 days) and progesterone (0.5 mg.14 
days) were administered by the intramuscular 
route. m-Xyloliydroquinone was dissolved in 
warm tlistilled water and was given on the same 
day along with progesterone but at a different 
site. The influence of progesterone was eva- 
luated from the degree of proliferation of the 
endometrium of the rabbit previously primed 
with oestrogen, and also from the antagonistic 
action of progesterone in the increased alka- 
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line phosphatase activity of the cells of endo- 
metrium induced by oestrogen. 

By both the methods it is found that vw- 
xylohydroquinone fails to inhibit the action 
of progesterone on the uterus of rabbit. This 
finding is contrary to the claim that m-xylo- 
hydroquinone inhibits the peripheral action 
of progesterone in rat and is an effective 
oral contraceptive. 

F TECHNOLOGY 66 

138. KIIISHNASWAMY, N., GOVINILIN, I<. 1). 
R. PANDYA, li. N.: Studies on c a t' ion- 
exchange resins: Part I - l'repar il t '  lon 
and properties of cation-exchange resin 
from cashew nut shell liquid, Chem. G 
Ind., (1957), 1456 

Commercial cashew nut shell liquid has been 
condensed with formalin under acidic condi- 
tions and the resulting polymer has been 
sulphonated with sulphuric acid to yield a 
stable cation-exchange resin with good capa- 
city. The properties of the resin have becn 
studied. 

139. NARASIMHA I ~ A o ,  T. L. c% D.~TAI<, 1). S.: 
Activated charcoal from groundnut 
hull: Part I I I - Comparative study of 
activated carbon from groundnut hull 
and teakwood sawdust, J. Indian chem. 
Soc., industr. Edn., 20 (1957), 75 

Comparative studies of activated carbon 
prepared from groundnut 111111 and tc;lliwood 
sawdust have been made. 'I'csts have been 
conducted for caramel clecolourization and 
bleaching of vegetable oils ancl of adsorption 
of methylene blue, iodine and vapours in 
organic liquids. 

F191 Metallurgy 669 

140. DAS, B. N. & S;ZNI, G. D.: Impact 
fatigue resistance of structural steels, 
Trans. Indian Inst. Metals, 10 (1956-57), 
103 

The impact f a t i ~ u c  propcrtirs of sonic striic- 
tural steels were studird using tr;~nsvcrse 
impact stressing on rotating unnotchrcl test 
pieces. In the steels tested curves showing 
the kinetic energylnumber of impacts exhi- 
bit the characteristic of S-N curves based 
on conventional fatigue tests, indicating a 
limiting value of kinetic energy (K.E.), i.e. a 

definite cnt1ur:tnce limit untlcr impitct. Using 
an ingenious electronic set-up of electrical 
resistance strain gauge and measuring units, 
it has becw possible, for the first time, to 
find the strrss criterion for failure under 
repeated transverse impact which provides 
data of fundamental value for designs based 
on impact stresses. I t  is further shown that 
endurance fatigue limit in transverse impact 
is slightly less than endurance limit under 
alternate bending; probable reasons for this 
slight diffcrcncc have becn discussed. 

141. GOSWAMI, J., CHATTERJEA, A. B. c% 
NIJHAWAN, I<. li.: Use of fusite in desul- 
phurizing off-gradr pig iron, J. sci. 
indtdslr. Hes., 16A (1957), 522 

Off-grade pig iron was desulphurized with 
fusite in acid and basic lined ladles. Desul- 
phurization in acid lined ladles was erratic 
clue to the interaction of iron and/or manga- 
nese sulpliide from the acid lining; the 
efficiency of desulphurization in basic lined 
ladle is determined by the initial sulphur 
content. Desulphurization improves the 
physical properties of pig iron. 

142. GUPTA, 1'. I<., ~ < H A T N A C A R ,  S. S. & 
NIJHBWAN, B. l i .  : l'hosphorus dilution 
of iron in small experimental cupola, 
Traits. Ztzdiatz last. Mdals, 10 (1956-57), 
6 1 

A small experimental iron cupola has been 
designed to work with the Indian high ash 
containing cokes. The cupola was success- 
fully operated to obtain metal a t  sufficiently 
high temperatures suitable for nodularizing 
operations. 

143. MOIIAN, J., GUPTA, P. K. c% NIJH.I\VAN, 
B. R.: Direct reduction of iron ore to 
yield usable steel, I'rafts. Indian Inst. 
Metals, 10 (1956-57), 73 

Further work on direct reduction of Sulaipat 
ore has been described. The ore has been 
electromagnetically treated to reduce the 
gangue material and extruded in the shape of 
bars with different binding agents. These 
btrs itre given varying reduction and sinter- 
ing treatliicnts to stl~tly the density of the 
reduced product. The reduced product is 
further forged and rolled. With the treated 
ore a good crack-free product co~ild be ob- 
tained wl~ich coultl br forged and roller1 
easily to obtain steel comparing favourably 
with steel manufactured by normal processes. 



144. S I ~ . \ I Z ~ ~ . \ ,  I<. A., I<.IIY)OIZ, 11. N. & 
C~~. \T~EI<JI<. I ,  A. I<.: l'rc~paration of 
titanium-;llu~iiinium alloys by nluniino- 
thcrnmic rctluction : I'art I - " Motlifirtl 
alumino-thermie ", 'I'm~zs. Indian Itzst. 
Metals, 10 (1956-57), 169 

Modified aluniino-thermic has becn applied 
to the preparation of titanium-aluminium 
alloys by the reduction of titanium dioxide 
by aluminium. Thcol-ctic;ll calculations 
basctl on the ccluation givcn 1)elow intlicatc 
t1i;lt ;I tcmpcraturc, of 1600°C. coultl 11(, 
att:iined wllicli, I~owevcr, is not liigli enough 
to melt the reactnnts and protlucts. Consc- 
qucntly preht~ating w;u ado~)tetl. 

It was obsrrved that an intiniatc misturc 
of titanium diositle and aluminium powder 
rcacted a t  about 660°C. but without any 
metallic separation. A comprrhcnsive stutly 
of various factors like atldition of cryolite, 
cryolite antl fluorspar, holding time, prchcat- 
ing temperature, antl mcthotl of niising the 
reactants, has bccw matlc. Cryolite helpctl 
in getting I~rt tcr  titanium contcnt in thc 
alloy. Addition of calciuln fluoride to cryo- 
lite as a flus did not show any improvcmcnt. 
The ronction ;lnd thc separation wcrc favour- 
rtl by a definite time givcn for the reaction. 
Higher tcmperaturc gnvr lliglicr titanium con- 
tents in the nlloy, but different mixing tcch- 
niclues did not havc any pronounccd effect. 

145. S H A I Z M . ~ ,  U. ('., ~ I < I S I I N . ~ N ,  I<. M. & 
NIJI~A\\..\N, 12. I<.: Moul(ling cI~;u-;lctcr- 
istics of Al1ah;lb;ltl santl, J. sci. irzd~cstr. 
Kcs., 16A (1957), 517 

Tlic, ~noulding charactcristics of ;l 1);ilc grey 
sand from Allahah~d h;lve becn stutlietl. The 
sample, as received, liatl poor mechanical 
grading. Evrn altcr hontling with 13iliar 
bentonite it cshibitcd poor moulding chzuac- 
tcristics. \Vashing in a hydro-classifier yieltl- 
ed a fairly clean and well-graded product. 

Mixtures suitable for making green sand 
moulds and baked cores for steel castings are 
obtained by adding suitable bonding m;ttc- 
rial\, e.g. brntonito, tlratrinc*, I<ortlt,k, tlor~hlr- 
boilctl linseed oil and silica flour, to wahhctl 
sand. 

146. Sonr.iu.\jrrr.rr, 13. V. cY. NIJIIA\\~.\N, T3. R. : 
illor~ltling rli.~rartc~ristics of Hartlivar 
sand, J .  sci. iirtlristr. Rt8s.. 16A (1957), 
566 

The n~ur~ltling c1~;lractcristics of a sand 
samplc fro111 Ilardwar have been examined. 
As reccivetl, the sand cxhibitcd poor refrac- 
torincss (I'yrometric Cone Equivalent- 
l'.C.IS. value 1570°C.) and low sintering range 
(1250"-1300°C.). The addition of Bihar ben- 
tonite to the sand at  5 per cent level im- 
parted satisfactory green and dry compres- 
sive strength values, but the permeability 
and shatter index values were poor. The 
mixture, however, possrsses satisfactory 
casting chnr:lctrristics but few castings are of 
such simple shape antl design as to warrant 
drawing a co~~clusive evidence in favour of 
dec1:lring the santl as suitable for the steel 
foundry purpose. 

F4414 Glass & Ceramics 666.3 

147. I<AGHAV.\N, A. S. & HARIHARAN, S.: 
13ffcct of block working on surface of 
optical quality, J. sci. ilcdustr. Rcs., 
16A (1957), 574 

Tlic 1)chaviour of the surface of a 6 in. optical 
disc when in and when taken out of a block 
of plaster of I'aris-lime compound is des- 
cribcd. Tllc rrsults indicatc that the quality 
of tlic surface of optical disc when final 
figuring is donc in the block is liable to alter 
when it is removed from the block. In such 
cases the final figuring of the surface is best 
done when it is out of the block. 

148. ~ < A M A I < K I S H N A  RAO, M., MOOIITHY, 
V. I<. & KA~INI>I<A SINGH: Production 
of forstcritc refractories using serpen- 
tine and dunitc as raw materials: Part 
I - Dcvclopment of suitable refractory 
composition using serpentine and dunite 
as raw materials, Trans. Indian ccram. 
SOC., 16 (1957), 57 

The investigation aims a t  developing for- 
sterite refractories, using serpentine and 
dunite as raw materials. Serpentine from 
Kamla and Talagutu mines, Singhbhum 
district, Rihar and dunite from Chalk Hills, 
Salem district, Madras, have been used. The 
minrr;llogic;ll cliangcs taking plncc in the raw 
ni;lteri;lls at  various temperatures havc been 
studicd, witllout and with additions of mag- 
nesite, to determine the amount of magnesite 
and the firing temperature necessary for the 
co~npletc: conversion of the magnesium silicate 
rocks to forsterite. The refractory properties 
of various co~llpositions were also determined. 
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On the basis of the data obtained from 151. MAZUMDAR, B. K.,  CHAKRABARTTY, S. K. 
mineralogical studies and the refractory pro- k LAHIRI, A.: Action of aqueous alkali 
perties, suitable compositions were sclcct- on lignite, J. sci. i~ tdus t r .  Hes., 16B 
ecl and grogs preparetl for use in further (1957), 519 
studies. The action of alkali on lignite has been stu- 

(lied under various experimental conditions. 
The elementary composition of the products, 

F55 Fuel 662.6 obtained when lignite is treated with 5 per 
cent caustic soda solution at  room tempera- 

F551 Coal 662.66 ture for 20 min., revealed that the percen- 
tages of c;lrbon in humic acid as well as in the 

149. CHAKHAVARTI, A. I<., S:\I<K.ZI<, G. G. I% reslduc are considerably lower than in the 
LAHIIZI, A.: A study of the operation of parent lignitc. I;urtlier, oxygen groups ana- 
a 6 in. diameter cyclone washer, J. Insf.  lysis has shown a considerable formation 
Fzcd, 30 (1957), 612 of additional groups such as -OH and 

The influence of various designs and operating -COOH groups in the products. It has 
factors on the performance of a 6 in.-dia- been suggested that the phenomena indicate 
meter cyclone washer is described. The 6 a hytlrolytic fission type of reaction brought 
in.-diameter cyclone has an average through- about in lignitc by alkali. The presence of 
put capacity of 2.5 tons/hr. at a feed pressure flavone, lactone or similar structures in 
of 15 lb./sq. in. The optimum sizc range of lignite may possibly account for the observed 
feedis fin.  to 36 mesh (B.S.). The underflow loss in carbon balance. 
and overflow nozzle diameters are among the 
important factors determining tlic yield and 152. McTKIII.:I<JEIS, ,,. N,, I3 HO,v MIK,  J. N. 
quality of clean coal. A comparative study L.IHII<I, A. : Mechanism of osidation of 
of the operation of 3 in.- and 6 in.-diameter coal with special reference to the pro- 
cyclone washers shows that both the units ducts of oxidation, I;wcl, Lond., 36 
possess almost identical cleaning character- (1957), 417 
istics, but the chicf differences between ~h~ mechanism of oxitlation of coal in air 
the two lie in their througll~ut (200°C.) is describe([ with reference to the 
and the top sizr of the feed coal that can forlnation of active groups like - 0 ~  and 
be treated in the cyclones of different dia- -COOH. In low rank coals -COOH 
meters. groups arc mainly developed whereas for 

high rank coals both types of groups are 
150. M.\ZUMDAR, 13. K., ANAZNI), K. S.9 ~ Z Q Y ,  forlllcd 011 ositl;ltion. \$lith the progress of 

S. N. k LAHIICI, A.: Mccl~anism of oxi- tile hamic ;dds degraded 
dation of coal, JjvcltllstClficnzil', 38 tllr cfluiv;llcnt weiK]lt, llasicity, molecular 
(1957), 305 wcight, ctc., griidually tlcrline. It  is shown 

The progrcssivc variation of c1cmcnt;try tll;lt tllr oxitl:,tion I,roccetls, the percentage 
composition ant1 the formation of rractlvc of in for,,, of -COOH and -OH 
oxygen grouPS1 C.g. Ilydrox~' and carbosyl* i~lcreases, but the total percentage of oxygen 
in the course of low temperature osidation in in the humic acids remains practically cons- 
air at 170°C. in the case of two ranks of coal tal,t. for the alkali-insoluble fraction of 
have been studied. I t  is that at any tllc oxidizcltl coals, it is observed that there is 
stage practically the In- little difference between them and the humic 

Oxygen appears as the acids as regards elemental composition and 
major part being from c;lrbosyl. The un- distribution of -OH and -COOH groups. 
accounted osygrn originally ~)rcsmt in the lt is s,ggrsteti thClt the alkali-solubility of 
coals appears to remain intact througllout tllc, ositlizctl co;,l can llc tlctcrmined by its 
the course of oxidation. I;urtlicr, ;i rigorous -COOH contrl,t as well by the size of the 
calculation of ring indices (IZIC) of the two ultim;,tc units. 
coals and their final oxidized products in- 
dicates that the rings are not ruptured under 
the conditions of oxidation employed. In 153. S.ZRKAR, G. G.: New approach to coal 
the light of these findings the mechanis~n of rlraning efficic.ncy, Mil l .  E I I R I I ~ ,  N.I7., 
oxidation has been outlined. 9 (1957), 1361 
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-4 conil);lrison of wi~sl~ing units wit11 rcviscttl 
evaluation of sl~arl)ncss intlrs I~ils l)i-(311 ~ n ; ~ t l c  
and the results arc rccortletl, l'hcrc is no 
strict correlation between sharpness index 
and cleaning efficiency which can sprcify 
the overall coal washing operation. 'l'he 
values of the sharpness intles (as dcvelopctl 
by the present study) arc fairly intlcpcntlent 
of the densities of separation ant1 of the 
characteristics of the coal treated; hence they 
may be used to define the efficiency or preci- 
sion of separation of any w;lsher. Vnntlcr- 
walt's efficiency cclmttion wit11 minor ~iiodi- 
fic;ttions is considcrcd the most snitnl~lr for 
expressing the washing efficiency. Thc rc- 
sults obtained by the study on tletermin a t '  lon 
of sharpness index of pilot washing plrlnts 
have also been includetl. 

154. S.IRK.~R, S., 1i.10, V. V., D.IS GITPT.~ ,  
S. C. K: DAS G U P T . ~ ,  N. N. : Dilatomctric 
properties of Indian coals, J. sci. irrrhrstr. 
Krs., 16B (1957), 539 

The clilatometric properties of some Intlian 
coals have been studietl with a Shefficld 
Laboratory Coking Test apparatus. The 
characteristic teml)eratures, the perccntqge 
of expansion, etc., have been corrclatetl w ~ t h  
the rank of coal. On the b:tsis of tli1;tto- 
metric behaviour, a classification has been 
suggested for Indian coals, with respect to 
their coking properties. The influence of 
test conditions, artificial osid;ttion ant1 inert 
contents of coals on the dil;ltomctric bcha- 
viour has also been studied. 

F94 Oils  & Fats 665.1 

155. ROY, R.  R. K: GUHA, B. C.: Stability of 
vanaspati containing tli fferent propor- 
tions of hytlrogcnated palni, linseed 
and mustard oils blended with hydro- 
genated groundnut oil, J. sci. industr. 
Res., 16C (1957), 231 

The stability of vanaspati madc up of a 
mixture of hydrogenated groundnut oil and 
hydrogenated red palm, linseecl or mustard 
oils in varying proportions has been investi- 
gated and compared with that of hydro- 
genated grountlnut oil ~intlcr tliffcrcnt storage 
conditions. 

\Vhcn stored in sc;lled tins, v;~naspati 
samples containing different proportions of 
mustard oil do not exhibit any difference in 
their peroxide ancl acid values. In samples 

containing linscwl oil, tllc, pcroxitle value 
riws In;lll;c,tlly with lligllrr ~)rolxwtions of 
linsectl oil in thc blentl w1icrc;ls only a slight 
increase is observed in ;tcid value. Higher 
proportions of palni oil increase the acid 
v;lluc of thc samplcs marlicdly but the per- 
ositle v:llue v:~ries only slightly. 

In samples stored in loose cover cans, 
higher proportions of linseecl ancl mustard 
oils induce more peroxide formation whereas 
higher proportions of palm oil reduce it. A 
slight incrcwe in acid value is observed in all 
samples, thr  increase bring directly propor- 
tion;ll to the proportion of the oils prcscnt in 
the s:tmple. 

Ethyl gallatc suppresses peroxidr forma- 
tion markedly ant1 acid value slightly in 
most cases. 

Vitamin A is more stable in samples con- 
taining more of palm oil than in vanaspati 
mntlc of grountlnut oil alone but its stability 
is lower in s;unplcs containing linseed or 
rn11st;trtl oil. 

FJ3 Food 664 

156. ROSE, A. N. ck AYAN DUTT, J. M.: 
Avcr;lge bacterial load in vegetables a t  
different stages during canning, J. sci. 
industr.  Res. ,  16C (1957), 241 

The average bacterial loads on certain vege- 
tables (potato, cabbage and peas), a t  dif- 
fcrcnt stages of canning process were deter- 
mined. I'eelcd antl blanched potato had 
low bacterial count. Although two types 
of bacteria were isolated from raw potato, 
after bl:tnching, the load of one type was 
low, indicating that major contamination 
in potato is clue to a low heat-resistant 
bacterium. Higher bacterial load observed 
with blanchctl cabbage was probably due to  
contamination in blanch water. 

157. C H : ~ N D ~ ~ : ~ S E K H . ~ R : ~ ,  M. R., SWAMINA- 
THAN, M., HHATIA,  D. S. & SUBRAH- 
MANYAN,  V.: Infant food from buffalo 
milk: I - Effect of different treatments 
on curd tcnsion, Food Sci., 6 (1957), 
226 

A simple curtl tcnsion meter for determining 
the curtl tcnsion of milk has been described. 
The effect of hcnt :~ntl addition of phosphates 
antl citrate on the curd tension of buffalo 
milk has I~ccn stutlietl and i t  has been 
found that the curd tcnsion of buffalo milk 
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is reduced to a very low figure as a result of 
heat processing and addition of phosphates 
or citrate. 

158. CHANDRASEKHARA, M. R., SREENIVASA- 
MURTI, V., SWAMINATHAN, M., HHATIA, 
D. S. & SUBRAHMANYAN, V.: Infant 
food from buffalo milk: I1 - Standar- 
dization of conditions for the prepara- 
tion, Food Sci., 6 (1957), 228 

Infant food having a low curd tension, good 
solubility and palatability and low bacterial 
count has been prepared from buffalo milk 
collected from a dairy in Mysore. An infant 
food having a low bacterial count (35,60O/g. 
of powder) could be prepared from liquid 
milk having high bacterial count (3-4 mil- 
lions). When milk is collected in sterilized 
vessels and transported in a chilled condition, 
the bacterial count of the raw milk as well as 
that of condensed milk and infant food has 
been found to be very low. Collection and 
storage of milk for 1 and 3 hr. in brass vessels 
has been found to increase the copper content 
of the infant food to 8.3 p.p.m. and 14.1 
p.p.m. respectively while infant food pre- 
pared from milk collected and stored in 
aluminium vessels had a low copper content 
(4.4 p.p.m.). 

159. CHANDRASEKHARA, M. R., SWAMINA- 
THAN, M., BHATIA, D. S. & SURR.~H- 
MANYAN, V.: Infant food from baffalo 
milk: I11 - Shelf life of the product, 
Food Sci., 6 (1957), 232 

The keeping quality of infant food prepared 
from buffalo milk using Niro spray drier 
and packed in air and in nitrogen has been 
studied. The food prepared from milk col- 
lected in aluminium vessels under average 
prevailing conditions in the dairy, and 
packed in 8 oz. cans under nitrogen (7.5 per 
cent 0, in head space gas) had a shelf life of 
8 months at  37°C. and about 16 months at  
27PC: An infant food having a low bacterial 
count (4000lg.) and satisfactory shelf life 
could be prepared from dairy milk having a 
high bacterial count (4-5 millions). Conta- 
mination of milk with copper, caused by 
keeping the milk in brass vessels, ;rffects 
adversely the shelf life of the infant food. 
Fair agreement was observed between the 
development of off-flavour assessed organo- 
leptically and the peroxide value of the fat 
in the powder. 

160. CHANL>I~;\SEK!~AI<.\, hi. I<., I)ORAIS\V;~MY, 
T. I i . ,  SWAMINATHAN. M., BH.ATI;\, 
1). S., SANKAKAN, A. N. & SUI~RAH- 
MANYAN, V.: Infant food from buffalo 
milk: V - Infant feeding trials, Food 
Sci., 6 (1957), 241 

Feeding experiments with an infant food 
prepared from buffalo milk were conducted 
in three centres under strict meclical super- 
vision on about 75 infants. The infant food 
contained 22 per cent protein and 14 per cent 
fat and was fortified adequately with vita- 
mins A and D. Records regarding the 
growth and general health of the infants and 
the digestibility of thc food were maintained. 
The results showed that all the infants 
digested the food readily. The infants con- 
sumed the reconstituted milk with great 
relish and there were no cases of vomiting 
after the ingestion of the milk. The average 
rate of growth of the infants was quite satis- 
factory, comparing well with thr average 
rate of growth of Indian infants. 

161. KICISHNA MUI~TAY, K., NAR:~Y.ZN.~ RAO, 
M., SWAMIN.ZTHAN, M., I~H.ZTI.\, D. S. R' 
SUHI<AHM..\NYAN, V.: Studies on the 
composition, storage and nutritive value 
of palm oil, Food Sci., 6 (1957), 248 

The results on the relative stability and 
nutritive value of refined and deodorized 
palm oil and palm oil blend as compared to 
hydrogenated groundnut oil have been re- 
ported. The keeping quality of the palm oil 
blend was found to be nearly the same as that 
of hydrogenated groundnut oil. Addition of 
butylated hydroxyanisole and propyl gallate 
with citric acid enhanced the keeping quality 
of the different oils. No significant difference 
was observed in the growth-promoting value, 
digestibility and effect on calcium and phos- 
phorus metabolism of the three different 
fats. 

162. PINGALE, S. V., KADKOI., S. B., NARA- 
YANA RAO, M., SWAMINATHAN, M. 8i 
SUBRAHMANYAN, V.: Effect of insect 
infestation on stored grains: I1 - 
Studies on husked, hand-pounded, 
milled raw ricc and parboiled milled 
ricc, J. Sci. Fd A~r ic . ,  9 (1957), 512 

Huskctl, hand-poundetl, nlillrtl raw ricc ant1 
parb:)iled milled rice obtainetl from the slme 
strain of paddy (F1;ilubbulu) were infested 
with C~landra oryzae for a period of 8 
months and the changes brought about in 



the different samples d ~ i e  to infestation have 
been studied. The results show that huskecl 
rice was infested to a greater estcnt than the 
other samples and developed an unhealthy 
appearance within two months of infest a t '  ion. 
Parboiled and raw millecl samples of rice 
were found to be least susceptible to infesta- 
tion. Infestation of the rice grain increasctl 
the loss of starch in the gruel during cooking, 
the loss being maximum in the case of 
huskecl rice. An appreciable increase in the 
acidity of fat and a decrease in the thiamine 
content due to insect damage were observed. 
Some correlation was ol~servcd between 
the weight/volume ratio of uncle;lnctl grain 
and the proportion of (lust, loss it1 total 
weight, loss in thiamine and insect p.opula- 
tion. 

163. ROY, B. R.: Stability of vitamin A in 
vanaspati enriched with Vanitin, J. sci. 
industr. Res., 16C (1957), 236 

The stability of vitamin A acetate in vanas- 
pati cnrichcd with Vanitin (Hoffmann-La 
Roche) used under tliffcrcnt conditions of 
storage has bcen studied. The loss of 
vitamin A in the stored samples is rapid in 
the early stages after which it slows down. 
The protection afforded by the addition of 
ethyl and propyl gallates, nordihydroguaia- 
retic acid (NDGA) , butylated hydroxyanisole 
(RHA) ancl Tenox I1 (Eastman Kodak) is not 
appreciable in loose-cover cans. 

Heating enriched vanaspati at  110"-50°C. 
for 2 min. does not result in a great loss of 
vitamin A, but heating a t  higher tempera- 
tures (200"-50°C.) for longer periods (5 min.) 
causes considerable loss. 

During cooking there is appreciable loss 
of vitamin A, particularly when the same 
vanaspati is used for preparing successive 
batches of food. BHA offers some protection 
to vitamin A in the process of cooking. 

164. SUBRAHM.~NYAN, V., LULLA, B. S., 
JOHAR, D. S. Pi SWAMINATHAN, M.:  
Investigations on the medical properties 
of banana: Part I-The chemical 
composition and nutritive value of 
banana, Ann. Biochrm., 17(5) (1957), 
155 

The drum-dried banana po,wder (Poovan 
variety) has been c1iemic;llly analysed. In- 
clusion of the banana powder in synthetic 
or rice diets resultcd in a lower absorption of 
nitrogen. Incorporation of the banana pow- 

der in synthetic or rice diets resulted in tliree- 
fold incrvase in the faecal weight. The 
significance of the results is also tliscussed in 
the light of therapeutic properties of banana 
in diarrhoea1 conditions. 

FM97 Leather 675 

165. UIIASKARAN, R. 6i SEN, S. N.: Studies 
on insect damage to hides and skins: 
Part 11, Bull. cent. Leath. Res. Inst., 
4 (1957), 121 

The nature of damage caused by the larval 
forms of Attagenus gloriosae to hides and skins 
is dt~scril~etl. The larval forms of this beetle 
were noticed on flint and dry-=lted cow hides 
ancl skins, and also on chrome-tanned 
leathers finished with hair on, on which they 
were found on the hairy side. In the process 
of feeding, which was mostly restricted to the 
hairy side, the epidermal tissue was eroded 
off, involving the grain layer also. 

166. BOSE, S. M. Pi MADH.IV.I KRISHNA, W.: 
Studies on proteases and amylases as 
unhairing agents for skins and hides 
with particular reference to reactions 
of skin mucoids with amylases, Bull. 
cent. Leath. Res. Inst., 4 (1957), 157 

Using the latex of madar plants (Calotropis 
gigantea) and the water extract of germinat- 
ed ragi (Eleusine coracana), which are rich 
sources of protease and amylase rcspectively, 
two new processes of enzymic unhairing have 
been developed. 

The effect of certain antiseptics and pre- 
servatives on the activity of madar latex 
protease and ' ragi ' amylase has been inves- 
tigated and the results indicate that there is 
no inhibition of the protease and amylase 
activity when toluene or merthiolate is used 
as preservative. Antiseptics like phenol, 
iodine, etc., completely inhibit the protease 
or amylase activity. 

The optimum conditions for the hydrolysis 
of skin mucoids by cr-amylase of ' ragi' 
have been investigated with particular refer- 
ence to the effects of pH, temperature, en- 
zyme and substrate concentrations, period of 
liytlrolysis ant1 atldition of certain salts. I t  
is observed that the optimum pH for the 
hydrolysis of skin mucoitls by the total 
amylase of ' ragi ' is 4.5 whereas the $H 
optima for a-amylase ancl @-amylase are 
5.0 and 4-5 rcspectively. Although both 
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a- and P-amylases are cap:ll>le of hydro- 
lysing mucoicls with the protluction of rctlu- 
cing sugars, the a-amylase activity has been 
found to be comparatively higher than the 
p-amylase activity. The optimum concen- 
tration of a-amylase required for hydrolysis 
of 5 ml. of 5 per cent suspension of mucoids 
is 2 ml. of 4 per cent enzyme solution. The 
maximum hydrolysis of mucoids by a- 
amylase takes place a t  55"C., when the 
period of digestion is 30 min. The addi- 
tion of certain salts, e.g. NaCl, MgCl,, to the 
a-amylase preparation increases the enzyme 
activity only very slightly. Sodium chloride, 
however, has been reported to increase the 
activity of animal amylase appreciably. 

The proteolytic activity of madar latex 
stored a t  4°C. is significantly higher than that 
of the other samples stored at higher tem- 
peratures. Temperatures of 50°C. and above 
have been found to inactivate the enzyme at  
a very rapid rate. The storage property of 
the madar latex protease is higher at the 
neutral p H  than at the natural pH of the 
latex (c. 5.0). Highly acidic or highly alka- 
line fiH appears to inactivate the protease 
at a very rapid rate. 

167. GHOSH, B. N. & GHOSH, S.: Swelling 
and shrinkage temperature of tanned 
collagen, Bull. cent. Leaih. Hcs. Ittst., 4 
(1957),  176 

From a consideration of the shrinknge 
phenomenon in the light of Flory's theory 
of the viscosity of high polymers, a relation 
has been obtained between the shrinkage 
temperature and isoelectric swelling of lea- 
thers having different degrees of cross- 
linking. Experimental data on the swelling 
and shrinkage temperature of formaldehyde 
and chrome-tanned leathers of different 
degrees of tanning have been shown to be in 
keeping with the above re1 a t' lon. 

168. NANDY, S. C., SEN, S. N. & DAS, B. M.: 
A note on the yellow colouration of 
curing salt in the presence of sodium 
silicofluoride, Bull. cent. Leaih. Res. 
I%&., 4 (1957),  91 

I t  was observed that when sodium silico- 
fluoride is mixed with common salt, contain- 
ing iron salts as impurities, to increase its 
bactericidal value, the surface of cxpcri- 
mental hide pieces cured with such salt 
develops yellow colour after some days. 
Evidences so far obtained are suggestive of 

t l ~ c  formation of ;I complcx prob;tbly of the 
coml)osition Iclrrous mono fcrri fluoride, 
1;(:1',, I;el~,, 711,0, which lias a distinct yellow 
colour. 

169. RAO, J. B. & N l z ~ u n n ~ ~ . 4 ,  Y.: Survey 
of the indigenous tanning materials of 
the Madras State: Part IV -Dhawia 
leaves (Anogeissus latifolia), Bull. cent. 
'eath. Kes. Inst . ,  4 (1957),  7 9  

The utilization of Dha7oa leaves in East 
India tannage has been studied. The mate- 
rial by itself has not been found to be useful 
as it imp;lrts greenish tinge to the leathers 
tanned with it. However, blends of the 
leaves with Goraiz and Karada, which are by 
themselves unsuitable for E.I. tanning, have 
been fount1 to yield leathers of good quality 
similar to those produced with imported 
w;lttlc bark. 

170. ~IANGANATHAN, S., BOSE, S. M. Si 
NAYUDAMMA, Y.: A note on the tanning 
propertirs of hesamcthylenetetramine- 
phenol compleses, Hull. cent. Leath. 
lies. Inst., 4 (1957),  127 

While the molecular complexes of hexa- 
nlethylenetetramine with resorcinol, catechol 
and pyrog;illol are good tanning agents, the 
complex of hexamethylenetetramine with 
phenol has no tanning action. The differ- 
ence in the tanning property of resorcinol- 
hexamethylenetetramine and phenol-hexa- 
mcthylenctetramine has been investigated. 

H GEOLOGY 55 
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171. MAHADEVAN, C. '9: SASTRY, A. V. R.: 
Distribution of radioactivity in the 
rocks of South India: Part IV- 
Fluorine-bearing granites of Podili- 
Ihnigiri area and associated rocks, 
I'roc. Indian Acad. Sci., 46A (1957),  
333 

The results of studies on the distribution of 
radioactivity in fluorine-bearing granites 
and associated rocks confirm that the meta- 
somntically formed granites have higher 
rndioactivitv than thr nar~n;ll batholithic 
type of gr;~nitcs ;\ntl granitization enhances 
the radioactivity of the country rocks. 
Radioactivity increases with increase in 
fc1dsp;lthization of the country rocks. 
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172. SRIVASTAVA, 0. P.: Trichostoron cuta- 
neum from the foot-skin of man and 
the effect of antifungal drugs on it, 
J. Indian hot. Soc., 36 (1957), 268 

A detailed morphological and pliysiological 
study of a fungus isolated from the interdigi- 
tal skin of the foot of a man has been made. 
It has been identified as a strain of Tricho- 
sfioron cutaneum. This is the first record of 
this species from India. The fungus is non- 
pathogenic to laboratory animals and is more 
susceptible, in vitro, to undecylenic acid than 
to nycil and quinine compounds. 

L MEDICINE 61 

L : 3 Physiology 612 

173. BEHKI, R. M., RAZDAN, M. & NATH, 
M. C. : Effect of acetoacetate on reduced 
glutathione and dehydroascorbic acid of 
the tissues of the scorbutic guinea-pigs, 
J. sci. industr. Res., 16C (1957), 193 

Tntraperitoneal injection of sodium aceto- 
acetate to scorbutic guinea-pigs brings about 
further decrease in the ascorbic acid content 
of the different tissues, e.g. aclrenals, kidney, 
liver, spleen, the decrease being proportional 
to the amount of acetoacetate injected. 
There is also a marked increase in the dehy- 
droascorbic acid content of the tissues which 
is practically absent in normal tissues. The 
glutathione (GSH) contents of tissues of 
normal as well as scorbutic animals diminish 
as a result of acetoacetate injection. The 
mechanism by which acetoacetate causes 
depletion of blood GSH and gradual develop- 
ment of experimental diabetes has been 
discussed. 

174. GHATAK, S., BROACH, C .  W. & SINHA, 
R. N.: Studies on experimentally pro- 
duced fracture in dogs: Part I -  
Changes in vitamin C metabolism, 
Indian J. Physiol. Pharmacol., 1 (1 957), 
257 

In view of the importance of ascorbic acid in 
osteoblastosis and the known decrease in 
various tissues and organs in experimentally 
produced fracture, changes in the concentra- 
tion of this vitamin were studied, for both 

oxidized and reduced forms, in circulation as 
well as at  the site of fracture. The results 
indicated no significant day to day varia- 
tion in the total ascorbic acid (ASA) content 
of normal blood samples of dogs kept under 
animal house diet over a period of 10 days. 
Ether anaesthesia was also found to have 
no effect on the reduced ascorbic acid (ASA), 
clehydroascorbic acid (DHA) and total ascor- 
bic acid (ASA) content of blood. The total 
ASA, reduced and oxidized forms, of blood 
clecreased progressively after femur fracture, 
though in certain cases, the value for 
reduced ASA half an hour after fracture 
was higher than the normal level. The 
level of reduced ASA of the exudate, soon 
after fracture, was much higher than the 
normal level; thereafter there was a gradual 
decrease. The DHA levels were more or less 
constant throughout the period of experi- 
ment. 

175. INDERJIT SINGH & ACHARYA, A. K.: 
Excitation of unstriated muscle with- 
out any ionic gradient across the mem- 
brane, Indian J. Physiol. Pharmacol., 1 
(1957), 265 

The stomach muscle of the frog, Rana tigrina. 
responds to direct current, acetylcholine and 
adrenaline in the absence of any ionic gra- 
dient across the membrane. The muscle 
becomes inexcitable if the sodium of the 
saline is replaced with potassium all at  once, 
recovering its excitability after 2-3 hr. due 
to accommodation and responds to direct 
current for about 24 hr. This sudden loss of 
excitability can be prevented by gradual 
replacement of sodium with potassium. 
Calcium is essential for the recovery of 
excitability of the muscle and the optimum 
Ca concentration is 0.007M. The contrac- 
tions of the muscle are increased when the 
osmotic pressure of the surrounding solution 
is increased due to increase in the concentra- 
tion of the potassium inside the fibres. The 
muscle acts best in unbuffered solutions and 
at  a temperature of 30°C. 

176. INDERJIT SINGH & ACHARYA, A. K.: 
Excitation, inhibition, contraction, ac- 
tion potentials and conduction in un- 
striated muscle in the absence of any 
electrolyte in the external medium, 
Proc. Indian Acad. Sci., 46B (1957), 285 

The stomach muscle of the frog, Rana tigrina, 
shows powerful contraction accompanied by 
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action potentials when immersed in electro- 
lyte-free solution (0.11211 sucrose). The 
mechanical response as well as the action 
potential of the sucrose acclimatized muscle 
are inhibited by sodinm. Calcium causes 
tonic contraction at  low and inhibition at  
high concentration. Barium and strontium 
cause contraction in high concentrations. 
Potassium, magnesium, sodium bromide, 
nitrate, iodide and thiocyanate produce 
inhibition in high concentrations. Ammo- 
nium produces temporary inhibition in high 
concentrations; the muscle recovers after a 
few minutes. The muscle responds to adre- 
naline and acetylcholine by inhibition antl 
contraction respectively. 

L : 4 Diseases 616 

177. BAL KRISHNA, CHAKRAVARTI, R. N. & 
MUKERJI, B.: Effect of lipid intake on 
the serum protein and lipo-protein 
pattern in experimental atherosclerosis, 
Indian J. med. Res., 45 (1957), 549 

Rabbits fed with coconut oil, groundnut oil 
and cholesterol, alone and in combination, for 
ten weeks were examined in detail. Coconut 
oil feeding caused slight increase in serum 
alpha 2 and beta globulin together with 
increase in alpha lipo-protein. Groundnut 
oil produced similar protein changes but 
caused an increase of 0 + beta lipo-proteins. 
Cholesterol alone and in combination with 
coconut and groundnut oils, respectively, 
showed progressive increase in serum alpha 
2 and beta globulins together with marked 
increase in 0 +beta lipo-proteins. The signi- 
ficance of these changes in relation to 
atherogenesis in the rabbit has been dis- 
cussed. I t  has been clearly demonstrated 
that a marked lowering of the ratio of the 
alpha10 + beta lipo-proteins is related to 
atheroma formation. 

178. CHATTERJEE, A. N. & GHOSH, J. J.: 
Transaminases of Leishmania donovani, 
the causative organism of kala-azar, 
Nature, Lond., 180 (1957), 1425 

While investigating into the role of different 
amino acids in the nutritional requirements 
of Leishmania donovani, strong transaminase 
activities were detected in the cell-free 
extracts of this protozoal organism. Both 
a-ketoglutaric and pyruvic transaminase acti- 
vities with a number of amino acids and 

amino acid amides were demonstrated. The 
presence of a very high transaminase activity 
betwven pyruvate and sevcral pbrincls and 
pyrimidines, viz. adenine, guanine and cyto- 
sine, suggests ;I new mrchanisnl of lormation 
ant1 i~~terconvcrsion of purinrs antl pyrimi- 
dines in tliis l)rotozo;~l orgitnism. Among 
the various known inhibitors antl tlrugs 
examined, only potassium cyanide, hydroxyl- 
amine, mercuric chloride, silver nitrate, fi- 
chloromercuric benzoate and 2, 4-dinitro- 
phenyl hydrazine were found to have the 
most striking inhibitory effects on this system. 
Urea stibaminc, isoniazid, sulphonr, etc., liad 
no effect on the activity of tliis protozoal 
enzyme. 

179. GHOSH, S. N., ROY, M. K. & CHAU- 
DHURI, S. N.: Studics on the nature 
of renal damage by nephrotoxic se- 
rum: Part IV - Sulphydryl content of 
nephropathic kidneys of guinea-pigs, 
Ann. Biochem., 17(6) (1957), 205 

Estimation of thiol (SH) in anti-kidney serum- 
treated guinea-pig's kidney has been carried 
out. Both non-protein and protein SH were 
measured amperometrically and it was found 
that although the total SH remained the 
same, there was rise of non-protein thiols 
and diminution of protein thiols, indicating 
that there was some underlying disturbances 
in the overall thiol metabolism in nephro- 
pathic kidney. 

180. GUPTA, S. K. & MUKERJI, R.: The 
combined therapeutic action of isobutyl 
sulphone (S.N. 47), dihydrostreptomycin 
(DHS) and isoniazid (INH) in experi- 
mental tuberculosis of guinea-pigs, 
Indian J. Tuberc., 1 (1957), 14 

The combined effect of administration of 6, 
12, 18 and 24 mg./kg./day of isobutyl sul- 
phone (S.N. 47) and DHS 1.5 mg./kg./day 
or INH 0.4 mg./kg./day were compared 
with that of S.N. 47 alone in comparable 
dosages in experimental tuberculosis of 
guinea-pigs. As judged macroscopically and 
histopathologically, the combined effect of 
S.N. 47 with DHS and INH was merely 
additive ant1 no synergism coilltl be tlcmons- 
trated. 

181. MUKERJEE, S., GUHA, D. K. RL GUHA 
ROY, U. K.: Studies on typing of 
cholera by bacteriophage: Part I- 
Phage typing of T'ibrio cholerae from 



Calcutta epidemics, -4 1ttf. Btc~chcwz., 
17(5) (1957), 161 

1nvc~stig;ition on l)li;~gc> typing 01 L r .  cholcrac 
is reported. Thirty strains of cholera bac- 
terioph:igcs isolated from the stools of cholera 
patients wcrc tlifIc.rc.ntiattbt1 into four groups 
by their patterns of lysis of the strains of 
I.'. cholcrac, thermal tle;ltll points plaque 
morphology, reciprocal cross reaction on their 
resistant growths, latent periods of genera- 
tion and neutralization tests by their anti- 
phage sera. Two hundred strains of 17. 
cholerae, also isolated from the same sources, 
were classitied ~ccortling to the p:~tterns of 
their sensitivity to tl~esc four groups of 
pl~ages. Four of the strains wcrc found 
insensitive to only group I phages. 'They 
were classed as type 2 vibrios. Type 2 was 
further subtlivided into 3 sub-types by 
phage adaptations. The 22 strains insensi- 
tive to group I1 phages could be classified into 
three types (3, 4 and 5) by testing further 
their sensitivity to group I and 111 phages. 
The remaining 174 strains were found to 
belong to the universally lysable type 1. 
Type 1 was thus found to be the predomi- 
nating phage type of vibrios in Calcutta 
during the period under observation. The 
other six tvpes ancl sub-types formed the 
minority groups some of which might have 
been developed as a result of mutation or 
imported from outside. 

L : 4 : 56 Immunology 615.37 

182. GUHA, D. K., RUDRA, B. C. & MUKER- 
JEE, S.: Studies on cholera infection 
and cholera immunization : Part I1 - 
Attempt for demonstration of preci- 
pitinogen in the serum of cholera 
patients, Ann. Biochem., 17(6) (1957), 
203 

Experiments have been carried out to de- 
tect cholera precipitinogen in the sera of 
cholera cases by precipitin reaction with 
immune serum. The tests gave negative 
results. 

183. S .4~4 ,  KUN.ZI., RH~IVMIK, D. N. & 
CHAUDHURI, S. N.: Studies on the 
somatic antigen of Salmonella t@hi 
extracted by different methods, Angz. 
Biochcm., 17(6) (1957), 187 

Somatic antigen of Salmonella fyphi (Tyo- 
901) has been cxtractcd by different methods, 

e.g. (i) tryptic digestion, (ii) urea estraction, 
(iii) trichloracrtic acid (TCA) cstractiori and 
(iv) glycol extr;iction. Tlic cstr;~ctecl anti- 
gens have been found to differ in their che- 
mical composition as also in their pyrogenic 
ant1 tosic effects, the TCA estract being most 
toxic and least pyrogcnic. 

L : 573 Nutrition 613.2 

184. SURRAHMANY~IN, V., JOSEPH, K., DO- 
RAISWAMY, T. K., NARAYANA RAO, M., 
SANKARAN, A. N. & SWAMINATHAN, M.: 
The effect of supplementary multi- 
purpose food on the growth and nutri- 
tional status of school children, Brit. 
J. Nutr.. 11 (1957), 382 

A feeding experiment extending over a period 
of 5 months was carried out to evaluate 
the effect on the growth and nutritional 
status of children between 4 and 12 years 
of age of supplementing their poor vegetarian 
diet with 2 oz. daily of a multipurpose food 
composed of groundnut flour and Bengal 
gram flour, fortified with certain vitamins 
and calcium phosphate. Data on the weight, 
height, nutritional status, haemoglobin and 
red blood cell count were obtained a t  the 
beginning and at the end of the experiment 
for children in the control and in the experi- 
mental groups. The results showed that 
there was a significant increase in height, 
weight, red cell count and haemoglobin levels 
of the children receiving the supplemented 
diet. 

185. JOSEPH, K., NARAYANA RAO, M., SWA- 
MINATHAN, M. & SUBRAHMANYAN, V.: 
The effect of a supplementary multi- 
purpose food on the metabolism of 
nitrogen, calcium and phosphorus, Brit. 
J. Nutr., 11 (1957), 388 

The metabolism of nitrogen, calcium and 
phosphorus was studied in five pairs of girls 
aged 8-11 years and comparable in age, 
height, weight and nutritional status. Five 
of them were fed on a poor vegetarian diet 
based on rice (control) and the other five on 
the same diet supplemented with 2 oz. of a 
multipurpose food (experimental) daily. 
The girls fed on the experimental diet re- 
tained more of nitrogen, calcium ancl phos- 
phorus than the girls fed on the control diet, 
the results being significant at  5 per cent 
level. 
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186. GANAYATI, P. N. 8i S U I ~ U A  RAO, 1). V.: 
On upwelling and productivity of the 
waters off Lawson's Bay, Waltair, 
C w r .  Sci., 26 (1957), 347 

A series of bathythermograph readings were 
made during the period January to April 
1956 a t  a fixed station in the 10 fathom line 
in Lawson's Bay to find out whether up- 
welling takes place in the inshore waters and 
if so, how far i t  influences the productivity 
of plankton. The observations were divided 
into five periods based on their physico- 
chemical and planktological conditions. Du- 
ring the period 9-16 March the first definite 
indication of upwelling was seen by the 
influx of small quantities of colder waters 
a t  the bottom which were not, however, 
appreciable enough to influence the surfzce 
waters. Again during the period 4-8 April 
intense upwelling of the subsurface cold 
waters was observed. During periods of 
upwelling the waters are characterized by 
the increase in salinity, phosphates and sili- 
cates and rich phytoplankton content. 

187. SASTRY, A. V. R. & MAHADEVAN, C.: 
Radioactivity of sea-floor sediments off 
Visakhapatnam, J. sci. industr. Res., 
16B (1957), 429 

From the radioactivity and carbonate con- 
tent data of some representative sea-floor 
sediments off Visakhapatnam, it has been 
inferred that . the high carbonate content 
corresponds to low radioactivity of the sedi- 
ment. The data also support earlier work 
on zonal distribution of these sediments. 

U296 Ionosphere 551.510.535 

188. KOTADIA, K. M.: The intermediate 
layer of stratification F14 between F, 
and F, a t  Ahmedabad, Proc. Ind ian  
Acad. Sci., 46A (1957), 349 

An ionospheric layer between F, and F,, 
called Flab, is often observed during solar 
eclipses a t  low latitudes where the magnetic 
dip is less than 20". At Ahmedabad, which 
is situated on a latitude near the peak of 
noon foF,, F1.b has been regularly observed 
since March 1956 when the sunspot number 
rose to greater than 100. The phenomenon 
starts daily with a decrease in the rate of in- 
crease of foF, and an increase in the slope of 

h'-f curve; the 1', trace then develops a bend 
giving rise to an intermediate cusp indicating 
a clear stratification of layer. The varia- 
tions in heights and vertical frequency of this 
layer with increasing sunspot number are 
illustrated by diagrams which also show cor- 
responding changes in the F, and I:, layers. 

foFls varies from 9.0 Mc/s. to about 
6.5 Mcls. I t  reaches its maximum value 
within an hour or two of its appearance and 
generally before noon; it then falls gradually. 
The height of the base of FI.:, remains rnore 
or less constant at  250 km. with a slight 
increase in summer. It  is a daytime pheno- 
menon occurring from 09.00 to 16.00 hr. and 
its maximum frequency of occurrence is at  
about 1 hr. after noon in winter, at noon in 
the equinoxes and an hour before noon in sum- 
mer. These are approximately the times of 
daytime maxima in the height of the I:, layer. 

I t  is suggested that F1.b appears as a result 
of physical stratification when the Ii, layer 
has large electron density and is deep. It  is 
most probably due to a rapid change in the 
rate of recombination of electrons with height. 

189. RASTOGI, R. G. : Vertical ionospheric 
soundings a t  Ahmedabad during total 
solar eclip5e on 30 June 1954, Proc. 
Ind ian  Acad. Sci., 46A (1957), 422 

The results of vertical ionospheric soundings 
at  Ahmedabad during the total solar eclipse 
on 30 June 1954 are discussed. As expec- 
ted, the ionizations of the lower layers E 
and F1 decreased during the eclipse period. 
Half an hour before the eclipse, the F, layer 
traces showed a sharp cusp with a number of 
multiples and M reflections. The I:, layer 
critical frequencies as well as the total ion 
content during the eclipse were above 
normal. The semi-thickness of the F, layer 
increased during the eclipse due to the 
lowering of the base of the F, layer whereas 
the level of maximum ionization was not 
affected by the eclipse. I t  seems the lower 
portion of the F, layer was more affected 
by the withdrawal of solar radiations than 
the level of maximum ionization. Multiple 
splitting, range duplication ant1 other effects 
on the 17, layer clue to the curvature of the 
ionospheric surface were observed during 
the eclipse. These observations confirm the 
redistribution of ionization during a solar 
eclipse similar to that during the passage of a 
travelling disturbance as suggested by Munro 
and Heisler. 
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ROUTINE CHEMICAL 
BALANCE 

This balance has been designed to meet 
the normal weighings of chemicals with 
speed and accuracy. Its use has been 
wide in dyes laboratory where propor- 
tional weights have to be determined. 
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rials. 
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Show room: Branch : 
l l5A CHITTARANJAN AVENUE, CALCUTTA 7 MEDICINE MARKET, PATNA 4 
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