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Colour Measurement

THE REDESIGNED LOVIBOND
SCHOFIELD TINTOMETER

For measuring the colour of Solids, Powders, Pastes, Liquids and Light Sources

The wide application of the Lovibond Schofield instrument in the printing, paint, dyeing, cosmetic
and other colour using industries has proved its great value in connection with those problems
where the visual significance of small colour differences is important, rather than differences in
spectral characteristics. Indeed, it has often proved to be the only practical instrument which
can tackle certain colour problems.

The advantages of this instrument include:

» Simplicity of manipulation, together with great delicacy of discrimination when dealing with small differences
of colour.
The facility of being able to convert specifications expressed in the x, y, z, co-ordinates of the C.I.E. system,
which are not ‘visualizable’ as colours, into the Lovibond values which can then be visualized and examined
as actual patches of colour. The use of this instrument constitutes, in fact, the only simple way by which
C.ILE. values caN be interpreted into something easily understood.
All the advantages of the possibility of mathematical calculations which are presented by the C.IE. system
through the medium of a very simple and comparatively inexpensive instrument.
All the necessary electrical equipment for controlling the light source to Illuminant A is built into one case,
which also carries all the accessories and spares.
Two samples may be placed side by side and viewed together under standard C.I.E. conditions of illumination
and viewing.
m By fitting the wide feet which are supplied, the instrument can be usel vertically, so that powders or liquids
may be viewed by reflected light without any risk of spilling.
= An attachment is available whereby the colour of a liquid up to 18 in. in depth can be measured. This
brings the colour of Water-white Liquids into the scope of the C.LLE. Specification, and it is the first time this
has been possible in a simple standard instrument.
The instrument is, therefore, capable of measuring the colour of any surface, liquid, transparency or light source.

= By placing the C.I.E. light-filter cell in the reference path only, self-luminous samples may be mecasured in
relation to C.LE. illuminants.

For further particulars and price please write to Sole Distributors

THE SCIENTIFIC INSTRUMENT COMPANY LIMITED

ALLAHABAD, BOMBAY, CALCUTTA, MADRAS, NEW DELHI
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DISPEIRSTION

for faster, dependable spectro-analysis
with
Bausch & Lomb
CERTIFIED-PRECISION GRATINGS

(SELECTED REPLICAS FROM B & L MASTER GRATINGS)

= Distinct separation between light rays of wavelengths less than one-billionth of an inch apart —
this is standard performance with B & L diffraction gratings = Up to 600 grooves per M.M. (normal)
= Plane or Concave

Ask for Catalogue D-261

Made by BAUSCH & LOMB OPTICAL CO., Rochester, U.S.A.

SOLE AGENTS

MARTIN & HARRIS (PRIVATE) Ltd.

(SCIENTIFIC DEPARTMENT)
SAVOY CHAMBERS, WALLACE STREET, BOMBAY |
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' Laboratory Chemicals ...

...are
specially
packed

The many different packages used for B.D.H. laboratory chemicals are designed
to ensure safety, economy and maximum convenience. Polythene has revolutionized
many containers; glass bottles for both solid and liquid chemicals have been re-
designed, new ‘closures’ introduced, double-capped bottles developed to avoid
volatilization losses; and brighter, more attractive labels give space for technical

information, specifications of purity and warnings on hazardous materials.
There are more than 6,000 laboratory chemicals and reagents in the B.D.H.
catalogue, and upwards of a thousand of them are labelled with specifications of

purity.
THE BRITISH DRUG HOUSES LTD

B.D.H. LABORATORY CHEMICALS DIVISION * POOLE * ENGLAND
Send your enquiries to:

BRITISH DRUG HOUSES (INDIA) PRIVATE LIMITED
P. O. Box 1341, Bombay-|

J.S.I.LR.— DECEMBER 1959



TO COMBAT
PROTEIN MALNUTRITION

msist on

HYDROPROTEIN

(Oral & Injection)

e Rich in Essential Amino Acids

¢ Biologically Adequate

Lysine
Histidine
Arginine

Threonine

Proline
Tryptophane
Methionine

Valine

Phenylalanine
Iso-leucine
Leucine

—————> WEIGHT GAIN IN G[1§

Chromatogram

DAYS

Weight response of protein depleted rats to
feeding of Hydroprotein.

from
Hydroprotein

BENGAL IMMUNITY Co. Ltd.

153 DHARAMTALA STREET, CALCUTTA 13

JS.._R.— DECEMBER 1959
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THE FOR YOUR
TRADE MARK GUARANTEE

I N DI A
LABORATORY EQUIPMENT

Students’ Microscopes — Dissecting Microscopes — Microscope Lamps
Slide Viewers — Adjustable Stand Magnifiers — Colony Counters
Laboratory Stirrers — Water Stills — Cork Boring Machines
Water Baths — Paraffin Baths — Serological Baths
Ovens — Incubators — Hot Plates

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

J. T. JAGTIANI

National House, 6 Tulloch Road, Apollo Bunder

BOMBAY |
SP/JT/2
SCIENTIFIC INSTRUMENTS Equip your
or
for laboratory
Research Laboratories, Schools, .
Factories, etc. with
SURVEYING & METEOROLOGICAL : LABORATORY & PHARMACEUTICAL
INSTRUMENTS
CHEMICALS, ANALYTICAL &
MICROSCOPES & MICROTOMES
LABORATORY REAGENTS,
TESTING APPARATUS
of Coal, Coke, Oil, Sugar, Rubber, Paper, AMINO ACIDS, STAINS,
Textile, Yarn, Cement, Soil, Grain, etc. DRUGS, VITAMINS,
CRUSHERS & GRINDERS ETC.
THERMOMETERS & TEMPERATURE
REGULATORS
Directly imported by
Write for free English Catalogues to S. MATHURADAS & CO
0GAWA SEIKI C0. LTD et s
. . PRINCESS STREET
No. 184, 2-CHOME, HYAKUNIN-CHO BOMBAY 2
SHINJUKU-KU, TOKYO, JAPAN Gram : ** SMATHURCO " Phone : 30273

A8
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PLAT'NUM LABORATORY A

APPARATUS o,

TRADE MARK

ELECTRODES

Electrodes are very useful

in electrochemical and mi-

crochemical analysis. They

are available in wide range DISHES
to suit different purposes, Available from 50cc to 700cc capacity. Have
rounded thick base to withstand heavy wear.
can be manufactured as per Semi — Microchemical Dishes from [0cc to
requirements. Some of the 30cc are also available. Supplied with pouring
) lips. Lids, crucible or watchglass types also
types: Fischer,Heavy Fischer manufactured.

and Paddle type.

L
TIPPED TONGS TRIANGLES SPATULAE

CRUCIBLES, DISHES, WIRES, TIPPED FORCEPS, SPOONS,
BOATS, FILTER CONES, WIRE GAUZE, FOILS. ETC.

All Items Manufactured From ‘Special
Platinum’ Guaranteed 99.99, and Over.

ALL ITEMS AVAILABLE FROM READY Tel: 40024.
STOCKS. Grams: ‘CRUCIBLE’

Replacement & Reshaping of damaged Plati-
num apparatus undertaken.

Any article in Platinum manufactured and
supplied as per specifications furnished.

ILLUSTRATED CATALOGUE ON
REQUEST.

Pioneer Manufacturers In India

‘ RAVINDRA & CO..,(PLAT.INUMI)

‘11, DR. ANNIE BESANT ROAD, WORLI, BOMBAY. I8.

SP/RC/4/11

J.5..R.— DECEMBER 1959 A9



Scientific groundwork in Pyrex

—or, to be precise, scientific
ground glass work. A craftsman’s
job, this. Assemblies of scientific
apparatus, like chains, are at the
mercy of their weakest link:

the joint that won’t join, maybe,
or the stopper that won’t stop.
Pyrex have been making
apparatus for years. They know
you can’t get interchangeability
and long life without the
precision of real craftsmanship.
Pyrex are always improving their
production methods to attain
even higher standards of quality.

This is one good reason (among
many) why everyone who is
looking for quality glassware
looks for Pyrex

‘GRIP-SEAL’
interchangeable
ground glass joints

precision-ground to close-limit
tolerances meeting BSI recommendations

heavy wall, robust moulded section,
extra tough clamping area

anti-chip, fire-polished ends
wide adaptability

and the chemical-mechanical-thermal
stability of all PYREX glass!

® Obtainable from all main dealers

PYREX

Regd. Trade Mark BRAND

Laboratory
and scientific
glass

INDUSTRIAL SALES EXPORT DIVISION JAMES A JOBLING & CO LTD
WEAR GLASS WORKS SUNDERLAND ENGLAND

A10
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‘PYREX’

REGD. TRADE MARK BRAND

STANDARD INTERCHANGEABLE GROUND GLASS JOINTS
SIMPLIFY APPARATUS ASSEMBLY

This practical development of ‘ PYREX ’ Scientific Glassware is
strictly in accordance with B.S.S. No. 572/1950.

Because these ground glass joints are standard and interchangeable,
they not only simplify apparatus assembly, but also ensure perfect
fit and freedom from leaks. Standard adaptors make possible smooth
interchange between vessel and vessel.

In addition, the sturdy strength of the joints .and the robust
walling of the tubing are a distinct protection against fracture
whether this be due to rapid exchange of temperature or actual
physical shock.

These characteristics make ‘PYREX’
Scientific Glassware distinctly safer and
more reliable than ordinary glassware
thus leading to greater economy in usage.

‘PYREX’

Laboratory
and
Scientific

Glassware

MADE BY:

JAMES A. JOBLING & CO. LTD.

WEAR GLASS WORKS, SUNDERLAND, ENGLAND
The original and only makers of ‘ PYREX ' Brand Glass in the United Kingdom

Sole Agents for India

GORDHANDAS DESAI PRIVATE LIMITED

PHEROZSHAH MEHTA ROAD, BOMBAY |

Branches
P-7T MISSION ROW EXTENSION 4/2B ASAF ALI ROAD 22 LINGHI CHETTY STREET
CALCUTTA | NEW DELHI MADRAS |

S P/GD/58
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CENTRIFUGES IN MODERN DESIGN

(MADE IN GERMANY)

= Modern streamlined appearance = Robust and well-
proved universal motor for a.c./d.c., fitted with sup-
pressor = Resilient mounting, no vibrations = Balancing
unnecessary = Four-stage speed regulator = Versatile
interchangeable heads = Medico-white enamel finish
= Strong metal case ensures safety = Speed: 4200 r.p.m.

Available types:

ROTOFIX 11 4 < 15 ml. each — Angle head
255 x 320 mm.  Weight: 2| Ib. 6 x 15 ml. each — Angle head

A Small Centrifuge with the Big Performance
OTHER MODELS ALSO AVAILABLE

IMPORTERS :

THE SUMMIT SURGICALS

FURNISHERS OF LABORATORY APPARATUS, SURGICAL & HOSPITAL REQUISITES

27/29 POPATWADI, KALBADEVI ROAD, BOMBAY 2

Phone : 38689 Gram : ' SURGESUMIT '

RO-TAP SIEVE SHAKERS
with
AUTO TIME SWITCH

Also

WARBURG’S APPARATUS
COLD INCUBATORS
B.O.D. INCUBATORS

BI-METAL THERMOSTATS

HOT & COLD
THERMOSTATIC BATHS

etc.

Manufactured by

UDAY SCIENTIFIC INDUSTRIES PRIVATE Ltd.

5 BHABANATH SEN STREET, CALCUTTA 4
Gram : UDAYINDUST Phone : 55-3777

Al2
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The New
handy and

HEERBRUGG

easy-to-carry

MICROSCOPE

MODEL MII

suitable for
field work

Available as

» Monocular

or
. WILD Binocular Research Microscope
* BII‘IOCU Iar MI1 BRGL with dust-proof steel hood and
leather carrying strap
Extra Attachments for :
* POLARISING * DARK GROUND * PHASE CONTRAST
* PROJECTION * PHOTOMICROGRAPHY, ETC. ETC.

Equipped with modern, High Precision Swiss Machines, Tools, Gauges and Collimators
and with an expert Swiss trained Engineer, our SERVICE DIVISION undertakes repairs
to Wild Microscopes and other Optical and Fine Mechanical Instruments.

SOLE AGENTS

RAJ-DER-KAR & Co. Branch Office:

44/6 Regal Building
Sadhana Rayon House, Dr. D. Naoroji Road Connaught Place
BOMBAY

NEW DELHI |
Telephone : 26-2304 Telegram : TECHLAB
OUR SUB-AGENTS :

VULCAN TRADING CO. PRIVATE LTD.
38C Mount Road, Madras 6

J.S.LR — DECEMBER 1959
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Testing Equipment

Write to:

SPUN BODY SCIENTIFIC EQUIPMENT WORKS

1/777 TILAK MARG, DELHI 6
Telegram: CHEMBIO Telephone: 27029

AAAANAANAAA,

EX-STOCK . P Y R E x 4 BRAND

( MADE IN ENGLAND )

Laboratory Glassware

Also
MICROSCOPES — SLIDES — FILTER PAPERS

(Made in China)
available from ready stock

For further details please contact

LABORATORY FURNISHERS

DHUN MANSION, VINCENT ROAD
DADAR, BOMBAY 14

Telephone : 62761

Branch: AHMEDABAD

A AN AAAAAAA,
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ZEISS ELECTRON MICROSCOPE “D 2”

@ Electrostatic type. Beam voltage up to 50 kV.

® Resolving power to 2 mu

® Seven fixed steps of magnification: 2000: I; 3000: 1; 6000: I;
8000 : I; 12000 : I; 20000 : I and 30000 : |

@ Photo air-lock for 6:5 x 9 plates and 35 mm. film magazine

® Bright field; dark-ground; stereo and diffraction images

@ 5x auxiliary microscope

vee CARL ZEISS uena

Sole Agents in India

GORDHANDAS DESAI PRIVATE LIMITED

PHEROZSHAH MEHTA ROAD, BOMBAY I

Branches:
P-7 MISSION ROW EXTENSION 42B ASAF ALI ROAD 22 LINGHI CHETTY STREET
CALCUTTA | NEW DELHI MADRAS |

Al5
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Estd. 1920

M. RAMCHANDRA & SONS

KELEWADI, GIRGAON, BOMBAY

Manufacturers of

PHARMACEUTICAL MACHINERY &
LABORATORY, HOSPITAL
and
SCIENTIFIC INSTRUMENTS

Please send your enquiries for

AUTOCLAVES, INCUBATORS, DISTILLATORS, OVENS,
VACUUM STILLS, FILTERS, VACUUM, GAS & WATER
TAPS, BURNERS, TRAYS & CAGES FOR MICE, RABBITS
& ANY SORT OF WORK RELATED TO LABORATORIES

R e e o o o e e

BOROSIL

LABORATORY GLASSWARE
such as f e

FLASKS, BEAKERS, CONDENSERS, MEA-

SURING FLASKS, MEASURING CYLINDERS,

PIPETTES & ANY SPECIAL APPARATUS
MADE TO DESIGN

Direct Importers

* LABORATORY CHEMICALS

* PHARMACEUTICAL
CHEMICALS

and
PENICILLIN  VIALS, VACCINE BULBS —

?
i
WHITE & AMBER §
%
+
§
|
4
i

* FINE CHEMICALS
* VITAMINS

° * STAINS, etc.

ALL OTHER APPARATUS & EQUIPMENT

MANUFACTURED TO CLIENT’S DESIGN
Please refer to:

B. BABULAL & Co.

71 PRINCESS STREET
POST BOX No. 2409, BOMBAY 2

Gram : PETROLIUM Phone : 28465

INDUSTRIAL & ENGINEERING
APPARATUS CO. PRIVATE Ltd.

CHOTANI ESTATES, PROCTOR ROAD
GRANT ROAD, BOMBAY 7

LE A e e e e e e s o o o b 2 o o o S8 S S o B SN S S NP apGa

B
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MICHAELSON’S
INTERFEROMETER

This is
one of the
Precision

Optical

Instruments
manufactured
by us
for use in
Education,
Science &
Research

Call for literature from:

THE ANDHRA SCIENTIFIC CO. LTD.

MASULIPATAM, MADRAS, BOMBAY, CALCUTTA,
DELHI & HYDERABAD

PHARMA
TRUST

114 PRINCESS STREET
BOMBAY 2

*

LABORATORY
GLASSWARE

FOREIGN & INDIAN MAKE

*

Grams: ‘ANTIGEN’

Grams: UNILAB

are for use on 220/230 volts a.c./d.c. universal mains.

CONTACT:

UNIQUE TRADING CORPORATION

221 SHERIFF DEV]I STREET, BOMBAY 3

HOT AIR OVEN

MANUFACTURED AT OUR OWN FACTORY UNDER PERSONAL SUPERVISION

Inner chamber is made of hard rolled copper sheet, while the
outer is made of sheet iron painted grey hammertone provided
with air regulator and thermometer tubular but without thermo-
meter. A 2-inch thick glass wool insulation is provided between

the two walls. Maximum temperature is 250°C. Electric models

with indicating lamp, switch, cord and plug.

In various sizes, Stove or Gas Heated; Electric Models and also

Thermostatic Control Ovens.

Phone: 30011

Complete

J.S.1.R.— DECEMBER 1959
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‘SAMCO’
THE TRADE MARK OF
QUALITY & SERVICE
TO THE LABORATORY

& INDUSTRY
We specialize in manufacturing :
=\ /g;_—_—’ GROUND GLASS JOINTS, STOPCOCKS, STANDARD
e\ JOINT ASSEMBLIES, AUTOMATIC BURETTES & ANY

OTHER APPARATUS MADE TO SPECIFICATIONS

SCIENTIFIC APPARATUS MANUFACTURING Co.

255/3-C MANGALDAS ROAD, BOMBAY 2

STOCKISTS OF
Physical, Chemical & Geographical Instruments
MANUFACTURED BY

POPULAR TRADERS, HILL ROAD, AMBALA CANTT.

Call at: 62761
Gram: ‘GLASSCO’

Vo rvrrorvrvrvrrvrorvrrvrvrovrrvrrrvrvrssrovos

L S 2 i g s g el e e a2 2 P e e et o a o

WSIST On MEGHINDUS

/A
BRAND

PORCELAIN-WARES
DEPENDABLE-DURABLE

MEGHNA

INDUSTRIES PRIVATE LIMITED
22, CANNING ST, CALCUTTA-}

SP/SAM/2

NP P P P s r st PP r s ossrsrorssrososrrsssrsssrsrsssssrorrrssosory

e
«

LABORATORY
GLASS
APPARATUS

Sole Selling Agents

GHARPURE & CO.

P-36 ROYAL EXCHANGE PLACE EXTN.
CALCUTTA I
Gram: MEENAMO e Phone: 22-2061

o=
—
oo

\
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AVAILABLE EX-STOCK

TEMPO Laboratory Equipment

The Incubator Cabinet is double walled
with two doors and is made of mild steel
except for the inner door which is of wood
with a glass panel for observation. It is
operated electrically on 230 V. a.c. and the
temperature is variable up to 60°C. The
Pilot Lamp shows the working of the tem-
perature control system.

Complete with a suitable length of three-
core wire with socket and a three-pin plug.

Working Space: 14" x 14" x 14"

INCUBATOR,
BACTERIOLOGICAL Shelves: Two

Construction — Double-walled mild steel construction
with 2” gap between the walls filled with fibre
glass. Outside finished in silver-grey hammered
tone synthetic enamel and inside painted with
heat-resisting aluminium paint.

Size (working space)— 14" x 14" x 14",

Heating— Electrically operated on 230 V., 50 cycle, a.c.

Maximum temperature — 250°C.

Temperature control— By means of a bimetallic
thermostat. Variation not more than +1°C.

TEMPO EQUIPMENT CARRIES
ONE-YEAR GUARANTEE HOT AIR OVEN

You are requested to visit our Stall No. 22 at the
47TH INDIAN SCIENCE CONGRESS EXHIBITION, BOMBAY

Manufactured by:

TEMPO
INDUSTRIAL CORPORATION (PRIVATE) Ltd.

SONARI ROAD, PARANJPE ‘B’ SCHEME, BOMBAY 57
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Alpha Amyl Cinnamic Aldehyde

a product of
OUTSTANDING QUALITY
by the well-known

HOUSE OF KELKARS

Pioneer manufacturers of

AROMATIC CHEMICALS IN INDIA

For sample and price, please contact:

S. H. KELKAR & CO. (PRIVATE) LTD.

DEVAKARAN MANSION, 36 MANGALDAS ROAD
BOMBAY 2

Gram : ‘SACHEWORKS’, BOMBAY-DADAR

SP/SHK/3-10

CHEAP & SIMPLE
source for GAS
for all type of

: HEATING
PLANTS AVAILABLE IN VARIOUS CAPACITIES

Also Manufacture

BURNERS FOR INDUSTRY, LABORATORY, KITCHEN
LABORATORY FITTINGS, OVENS, BATHS, STILLS, ETC.
ATOMIC ENERGY EQUIPMENT, REMOTE CONTROL TONGS,
ORE DRESSING EQUIPMENT, ETC. ETC.

Stainless Steel Plant and Equipment Fabricators

GANSONS PRIVATE LTD., p.o.B. 5576, BOMBAY I4
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CALIBRATION & SERVICE CENTRE

for
MARCONI INSTRUMENTS

WE have pleasure in announcing the establish-

ment of a Marconi Calibration and Service

Centre at Delhi by arrangement with our
Principals

Messrs MARCONI INSTRUMENTS Ltd.
St. Albans, England

The Centre, equipped with a wide range
of Marconi instruments, i1s under the direct
supervision of a Marconi Instruments Engineer
and provides up-to-date facilities for repairs
and recalibration of Marconi Test Instruments

*

ASSOCIATED INSTRUMENT MANUFACTURERS
(INDIA) PRIVATE LTD.

INDIA HOUSE B-5 GILLANDER HOUSE SUNLIGHT INSURANCE

FORT STREET P.O. BOX 2136 BUILDING
P.O. BOX 119 CALCUTTA 26-27 ASAF ALI ROAD

BOMBAY NEW DELHI
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BALANCES for

No. 5x

SCHOOLS, COLLEGES, INDUSTRIAL
LABORATORIES & RESEARCH INSTITUTES

CATALOGUES SENT ON REQUEST

MANUFACTURED BY:

SCIENTIA INDUSTRIES (INDIA) PRIVATE Ltd.

34 BANER)I BAGAN LANE, SALKIA, HOWRAH

Estd. 1944
ASHA SCIENTIFIC COMPANY

Lotlikar Mansion, 503 Girgaum Road
BOMBAY 2

Telegrams: ASHACOM

DIRECT IMPORTERS
OF

LABORATORY APPARATUS,
INSTRUMENTS & EQUIPMENT

AUTHORIZED DEALERS OF

“PYREX”

LABORATORY & SCIENTIFIC
GLASSWARE

[ Made in England ]

Your orders and enquiries — Please

SCIENTIFIC
LABORATORY
REQUIREMENTS

INDSALES

Corporation

11 HORNIMAN CIRCLE
BOMBAY 1

Call: 252762 Gram: ‘ANALYTICAL’
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Indian skill can make

HAVE

OF INDIA A NEW

Laboratory Model :

= ALL INDIAN MATERIALS &
CONSTRUCTION

s DRY MODEL 80:
FOR ROUTINE
WITH AIR BALLAST GADGET

ROTARY VACUUM PUMP

With Air Ballast

SINGLE STAGE,
VACUUM WORK,

THE MAKERS OF RENOWNED “BASYNTH » BRAND A.R. ACIDS AND CHEMICALS
THE PLEASURE TO OFFER TO THE SCIENTIFIC RESEARCH WORKERS
PRODUCT OF

THE ENGINEERING SECTION :

BASIC & SYNTHETIC CHEMICALS PRIVATE Ltd

P.0. JADAVPUR UNIVERSITY, CALCUTTA 32

Use Swadeshi and help to keep employed Indian Technical Skill in Industries

ANDHRA SCIENTIFIC Co. LTp., MASULIPATAM ...
AsHa SciextiFic Co., BomBay

AsSOCIATED INSTRUMENT MANUFACTURERS (I\I)IA) PRIVATE
Ltp., CaLcuTTA

ASSOCIATED SUPPLY
B. Basurar & Co.,
Basic & SyntHETIC CHEMICALS PRIiVATE LTD., CALCUTTA

Acexcy, CALCUTTA
BoMpay

Bexcar Immunity Co. Lrp., CaLcuTTa
BuARAT ELECTRONICS LTD., BANGALORE

BLue Star ExciNeeriNGg Co.
BoMBay

(BoMBAv) Private L1b.,

Boumpay SciextiFic Grass WoRrks, Bomuv
Brimisu Druc Hous

(INp1a) PrivaTe Lrp., Bomsay

CENTRAL SCIENTIFIC SuppLies Co. LTp., TAMBARAM

CrAFTSMAN  ELECTRONIC  CORPORATION

Boseay

Private Lt

EwmissioNn Rapio & Varieries, CALC
GAaxnsons Private Ltp., BomBAy
GHArRPURE & Co., CALCUTTA

GORDHANDAS DESAT PrIVATE Lrp.

, Bomeay

H. Reeve ANGEL & Co. Ltp., LoNpoN
Inpact, Unesco, Paris
Ixpiax BotaxicaL Soctety, MADRAS
Ixpran INSTITUTE OF SCIENCE, BANGALORE

Ixpraxy Resinovs Propucers Co., BomBay

Ixpsaces CorPORATION, BoMmBaY

GINEERING APPARATUS Co. l’mvur: Ltp,,

INpusTRIAL &
Bomsay

INSTRUMENT RESEARCH Luum,uonv Ltp., CALCUTTA

INTERNATIONAL AGENCIES, BoMBAY

INTERXATIONAL CHEMICAL INDUSTRIES, CALCUTTA

James A. JosLing & Co. Ltp., SUNDERLAND, ENGLAND ...

Al7
A2z

A21
A36
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A23
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A34
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A28

A6
A42
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A32
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A26
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J. T. JacTIANI, BOMBAY ... A8
KEeroy (Private) Lrp., CALCUTTA ... A30
LABorATORY CuEMmicAL Co., BoMBAY A37
LABORATORY FURNISHERS, BOMBAY ... Al4
MarTIN & HARrris (Private) LTp., BoMBAY ... A5, 44
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MEeGHNA INDUSTRIES PRIVATE LtD., CALCUTTA ... Al8
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THE WORLD’S

General Radie Co., US.A.

Electronic  Apparatus

for Science and Industry.

Stroboscopes, Variacs,
Sound and Vibration Meters,
Amplifiers, Impedance Bridges,
Signal and Pulse Generators, Osci-
llators, Wave Analyzers, Distortion
Meters, R-L-C Standards, Volt-
meters, Megohmmeters, Coaxial
Equipment, Voltage Regulators,
Sweep Drives, Frequency Scandards
and Meters, TV and Broadcast Moni-
tors, Parts and Accessories.

K

Nuclear Measurement Apparatus,
Scalers, Linear Amplifiers, High
Voltage Power Supplies, Cainci-
dence  Analyzers, Scintillation
Counters, Counting Rate-Survey
Meters, Differential Pulse Height
Anmalyzers, Analog-Digital Data-
printers, Gamma Radiation Detec-
tors, Flow Counters, Counting
Tubes, Calibrated Reference Sour-
ces, Timers, Reset Registers, etc.

BEST INSTRUMENTS

Voltmeters, Ammeters,
Fruqucncy Maters,
Wiztmeters, Galvano-

meters of Panel, Switchboard and
Portable Patterns; Precision and
Laboratory Standards, Portable
and Uncased Current Transformers,
Magnetic Contact and Moving Coil
Relays, Photronic Cells, Photo-
meters, Standard Cells, Instrument
Rectiflers, Radio Test Sets and
House Service Meters, etc,

*Microline’ Microwave
SP[HRY Measurement and Test

Equipment,  Wave-
meters, Frequency Meters, F.M,
Test Sets, Radar Range Calibrators,
Wattmeter Bridges, Impedance
Meters, Attenuaters, Microwave
Receivers, etc.,and Accessories and
“Klystron” Tubes, Oscillators,
Amplifiers, Multipliers, Tuners, etc.

K7z L

oUMON

Cathode-Ray Oscillographs,
Cathode-Ray  Tubes, Gaseous
Discharge Tubes, etc., Oscillograph
Recording Cameras and Ancillary
Equipment, Television Transmitting
Equipment, etc,

Z

i

ESTERLINE—ANGUS
Graphic Chart Recorders for
Current, Voltage, Conductivity,
Frequency, Wattage, Long
Distance (telemeters), Operation,
Power, Power Factor, Pressure,
RKVA,Speed, Vaccum, etc.,Current
Transformers, Potential Trans.
formers, etc.

Electrical and Electronic

Test Instruments, Avo-

meters, Multiminors,

Valve Testers. Signal Gererators,

Bridges, Lightmeters, Douglas and
Macadie Automatic Coil Winders.

Boonton Radio Corporation, U.S.A.

Electronic Instruments:

@ Q-Meters and QX
_/ Checkers, RX Meters,
FM-AM CrystalMenitored and Glide
Slope Signal Generators, Metal Film

Gauge, and Accessories,

Distributors :

Z

Water Current Meters,
Anemometers,  Paper
and Textile Testing
lustruments and Surveylnstruments

MOTWANE PRIVATE LIMITED

Incorporating :

EASTERN ELECTRIC & ENGINEERING COMPANY PRIVATE LIMITED

and

CHICAGO TELEPHONE & RADIO COMPANY PRIVATE LIMITED

1909

FIFTY YEARS SERVICE

1959

Electrical, Mechanical & Electronic Engineers and Contractors

127 Mahatma Gandhi Road, Post Box No. 1312, Bombay-1.
Branches at: Calcutta, Lucknow, New Delhi, Madras, Bangalore and Secunderabad

Phone: 252337 (3 lines) Grams: “CHIPHONE" all offices

N

N

N

SISTA'S EE-71
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Current Topics

THE INDIAN STATISTICAL INSTITUTE

THE INDIAN StaTisTICAL INSTITUTE BiILL, 1959,
passed by the Lok Sabha on 14 December 1959,
accords recognition to the Indian Statistical Institute,
Calcutta, as “ an institution of national importance .
The statement of objects and reasons refers to the
steady expansion in the activities of the Institute
and points out that its activities now include: * (i) The
work of designing of the annual rounds of the National
Sample Survey (NSS) and the Sample Survey of
Manufacturing Industries (SSMI), processing, tabu-
lating and analysing the field data and writing and
printing the various NSS and SSMI reports; (ii) the
maintenance of an Operational Research Unit on
Planning at Calcutta, Statistical Quality Control
Units at Bangalore, Bombay, Delhi and Calcutta, and
other Units for studies in regional planning, biometry
and psychometry; (iii) advanced research in theore-
tical statistics and the application of statistical
methods to problems in various fields, including
demography, economics, planning, agriculture and
industry; (iv) the training of statisticians deputed
by the Central and State Governments; and (v) the
running of an international Statistical Education
Centre. In view of the importance of the functions
of the Institute and the large sums of money received
by it from the Government, it is considered necessary
that the Institute should be declared to be an insti-
tution of national importance under Entry 64 in List I
of the Seventh Schedule to the Constitution. The
Bill makes such a declaration and provides for the
requisite financial assistance to be given to the
Institute and for suitable powers of control being
exercised. The Institute is also being empowered to
grant Degrees and Diplomas in statistics.”

In his statement in the Lok Sabha, the Prime
Minister pointed out that the Institute would retain
its autonomy as before, and observed that science
and matters connected with science cannot be, or
should not be, dealt with by the normal routine me-
thods. ““You cannot have creative impulses dealt
with by routine methods ”, said the Prime Minister,
“ that is why wherever science has grown very con-

siderably — let us say in the United States of Ame-
rica or in the Soviet Union — they give the widest
latitude to their scientific apparatus to grow. Natu-
rally they have checks to see that money is not
wasted; but they give the latitude.” The Bill protects
the autonomy of the Institute in its scientific work and
ensures that public funds are applied in the proper
way for purposes laid down by the government, and
serve as a model which may be extended generally to
state-controlled enterprises.

ELECTRONICS CONVENTION

THE ELECTRONICS CONVENTION ORGANIZED BY THE
Defence Science Organization at Bangalore, from 28
September to 1 October 1959, brought together
specialists from 41 organizations in the country to
discuss problems of research and development in the
rapidly developing field of electronics. The subjects
discussed in the technical sessions were: Environ-
mental engineering in military electronic equipment;
guidance and control systems; electronics instrumen-
tation with particular reference to automation in
defence equipment; trends towards miniaturization;
reliability problems in defence electronic equipment;
problems of air-borne electronic equipment; and edu-
cation of electroric engineers. An exhibition of elec-
tronic instruments produced or in use in India was
organized concurrently.

The Convention was concerned primarily with prob-
lems of interest to defence services and the stress
was on the design and development of conventional
instruments using materials available in the country.
While it is necessary, and even urgent, that attention
should be directed to the development of devices and
equipment, fundamental research in semiconductors
and solid state physics should also receive due atten-
tion. Electronics is a field in which research and
development have reacted on each other with remark-
able results and electronic devices become rapidly
out of date unless research is actively pursued and
the results put into use. The Convention helped to
reveal several areas calling for research and efforts
should be made to strengthen institutions devoted to
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teaching and research in electronics. To this end,
the Defence Science Organization, the National
Physical Laboratory, the Central Electronics Research
Institute, the recently established Central Scienti-
fic Instruments Organization and other research
laboratories and institutes can make significant
contributions.

RADIOISOTOPES & AGRICUL'I"URAL RESEARCH

AN INTERNATIONAL TRAINING COURSE IN THE USE OF
radioisotopes will be held at the Indian Agricultural
Research Institute (IARI), New Delhi, from 20 Janu-
ary to 17 February 1960, under the joint sponsorship
of the Ministry of Food & Agriculture (Government of
India), the International Atomic Energy Agency
(TAEA), the Food & Agriculture Organization (Uni-
ted Nations), and the Unesco. A committee compris-
ing members representing the Unesco, IAEA and the
Department of Atomic Energy has been constituted
under the chairmanship of Dr B. P. Pal for organizing
the course. Twenty-five candidates from Burma, Cey-
lon, India, Pakistan and Thailand are expected to
attend the course. In addition to general training in
nuclear and health physics and radiation dosimetry,
candidates will have opportunities for specialization
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in one of the following subjects: (a) Radiation
cytology and genetics; (b) Radioisotope techniques as
applied to problems in soil fertility, fertilizer applica-
tion and plant biochemistry ; and (c) Use of radiations
in the prevention of food spoilage and control of
insect pests.

Radioisotopes find application in agriculture in
three ways, namely tracers in physiological, nutri-
tional and metabolic studies, mutagens and sterilizing
agents. The Indian Agricultural Research Institute
has been organizing annually, since 1956, a three-
month training course on the use of radioisotopes in
agricultural research.

Research on radioisotopes and radiations has been
in progress at the IARI for the past five years and
several economically useful mutants of wheat, potato,
cotton and tomato have been produced. In order to
intensify the mutation research programme in crop
plants and to extend it to fruit trees, a large-scale
field irradiation facility, known as Gamma Garden,
has been set up in the Institute farm. This garden
has at its centre 200 curies of Co-60 encased in a lead
container with remote control mechanism for raising
and lowering the Co-60 source. The plants grown in
this field can be subjected to irradiation at any
desired stage in their life-cycle.



Council of Scientific & Industrial Research —
Meetings of the Board & Governing Body

and the Governing Body of the Council which

met in New Delhi on 16 and 17 October 1959
respectively,-approved the establishment of a Central
Scientific Instruments Organization at Delhi and a
Petroleum Research Institute at Dehra Dun. It
was also decided to set up separate divisions for
research on Essential Oils and Dyes & Organic Inter-
mediates at the National Chemical Laboratory,
Poona, and sections for research on Leather Eco-
nomics and Leather Goods at the.Central Leather
Research Institute, Madras. The following new
research projects were sanctioned: (1) Setting up of
a pilot plant for semi-commercial production of pure
active principles from some medicinal plants of the
North-western Himalayan region at the Regional
Research Laboratory, Jammu; (2) Establishment of
small-scale units for the production of magnet alloy
and ferro-alloys at the National Metallurgical Labo-
ratory, Jamshedpur; and (3) An all-India survey for
locating and testing the deposits of clays suitable
for making puzzolanic surkhi, to be conducted by the
Road Research Institute, Delhi.

THE Board of Scientific & Industrial Research

New research schemes

The following 38 new research schemes were
sanctioned:

1. Investigation of soft woods (light woods) of Kerala
State — PrROF. RuUSSELL SoLoMON, N.S.S. College,
Trivandrum

2. Study of the cellular factors controlling sensitivity
of plant chromosomes to X-rays and chemical agencies
—Dr AruN Kumar SHARMA, Calcutta University,
Calcutta

3. Cytological and taxonomic studies on the Poly-
podiaceae of Eastern India — DR G. PANIGRAHI,
Botanical Survey of India, Shillong

4. Economic design of large span roofs — Dr O. P.
Jain, University of Roorkee, Roorkee

5. Study of certain non-stationary flow problems by
electrical analogue techniques — PROF. S. PANCHA-
NATHAN, College of Engineering, Madras

6. Study of contact pressure distributions under
Sfootings founded on soils that swell and shrink —
Pror. S. PaNcHANATHAN, College of Engineering,
Madras

7. Secondary consolidation characteristics of black
cotton soils — PROF. S. PANCHANATHAN, College of
Engineering, Madras

8. Studies in proteins and certain B-vitamins inter-
relationships — DR M. V. RADHAKRISHNA Rao,
Haftkine Institute, Bombay

9. Electrical conductance and viscosity of electrolyte
solutions in a wide range of concentration — Dr C. V.
SURYANARAYANA, Annamalai University, Annamalai-
nagar

10. Dielectric constant in relation to liquid-liquid
miscibility — DR C. V. SURYANARAYANA, Annamalai
University, Annamalainagar

11. Magneto-chemical studies on organo-inorganic
complexes — DR H. L. N1caM, University of Allaha-
bad, Allahabad

12. Absorption of ions in micro and tracer concen-
trations — DR H. J. ARNIKAR, Banaras Hindu Uni-
versity, Varanasi

13. Studies in the electromigration of labelled ions —
Dr H. J. ArRNIKAR, Banaras Hindu University,
Varanasi

14. Inorganic microchemistry using Weiz ring oven
technigue — DR ARUN K. DEY, University of Allaha-
bad, Allahabad

15. Studies in inorganic complexes: (i) chromato-
graphic behaviour of anionic complexes; (ii) thermo-
dynamics of complex-forming systems; and (ili) metal
chelates involving polyphenolic compounds — DR ARUN
K. DEY, University of Allahabad, Allahabad

16. Biochemical studies on the mode of action of
different antibiotics — DR JAGAT JiBAN GHosH, Uni-
versity College of Science & Technology, Calcutta

17. Role of riboflavin in the synthesis and regenera-
tion of haemoglobin, plasma and liver proteins and
enzymes — DR SAILEN MoOKERJEE, Nagpur Univer-
sity, Nagpur

18. Underground corrosion of metals and alloys
under Indian conditions — DR B. CHATTER]JEE, Bengal
Engineering College, Howrah

19. Mechanism of coagulation of lyophobic colloids
in non-aqueous media — DR B. P. Yapva, University
of Lucknow, Lucknow

20. Transference measurements in polybasic acids —
DR Ram DuLaRy SRIVASTAVA, University of Lucknow,
Lucknow

21. Solvent effects in nucleophilic aliphatic substi-
tution — DR R. ANANTHARAMAN, University of
Kerala, Trivandrum

22. Physico-chemical studies on surface active subs-
tances at the dropping mercury electrode — DR S. L.
Gupta, Birla College of Science, Pilani
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23. Designing of d.c. induction machines — SHRI
R. G. JANKIRAMAN, Coimbatore Institute of Techno-
logy, Coimbatore

24. Designing of turbo chargers for diesel engines —
PrOF. G. SHANMUGHAM & SHRI C. P. KOTHANDA-
RAMAN, P.S.G. College of Technology, Coimbatore

25. Development of an electro-mechanical wmachine
tool cutter control mechanism for a central lathe for
turning out machine parts in accordance with the con-
tour of a template — SHR1 HIRONMOY BANERJEE,
Birla Institute of Technology, Ranchi

26. Development of a mnew torque meter using
magneto-striction phenomena — SHRI R. SUBBAYYAN,
P.S.G. College of Technology, Coimbatore

27. Development of investment precision casting
techniques — PROF. S. N. IYENGAR, Indian Institute
of Technology, Kharagpur

28. Refining of oleo-resin turpentine and effect of
acidic refining agents — DR K. C. GULATI, Indian
Agricultural Research Institute, New Delhi

29. Investigations on the aromatic resources of
Kerala — SHRI N. SUBRAMONIA WARIYAR, University
College, Trivandrum

30. Structure and genesis of the Singhbhum granite
including the genesis of the associated mineral depo-
sits — SHRI AJIT KUMAR SAHA, Presidency College,
Calcutta

31. Regional gravity and magnetic investigations
in parts of the Gondwana formations in the Goda-
vari valley, Andhra Pradesh — PROF. M. S. KRisE-
NAN & DR V. BHaskarRa Rao, Andhra University,
Waltair

32. Systematic studies of the clays and clay minerals
of Madhya Pradesh with special reference to their
economic suitability and a fundamental study of clay
minerals associated with orve bodies — DR W. D. WEST,
University of Sagar, Sagar

33. Measurement of anisotropy of absorption and
Sfluorescence spectra of organic aromatic single crystals —
Dr S. C. Gancury, Jadavpur University, Calcutta

34, Spectra and potential energy curves of diatomic
molecules — SHR1 YATENDRA PAL VARsHNI, Allahabad
University, Allahabad

35. Determination of spins and parities of the
_excited levels of the vadioactive nuclei by (a) angular
correlation method and (b) by measuring the half-lives
of the levels using scintillation technique and milli-
microsecond circuitry — PROF. P. S. GILL, Muslim
University, Aligarh

36. Polarization of the echoes from the E and F
regions — DR R. SATYANARAYANA, Shri Venkate-
swara University, Tirupati

37. Systematic study of ferro-resonant circuits with
reference to their application as relaxation oscillators —
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ProF. N. SARKAR, Shri Govind Ram Seksaria Tech-
nical Institute, Indore

38. The phenomenon of electrical discharge through
gases and vapours and its investigation by microwave
probe and optical method — DR SAMARENDRA NARA-
YAN SEN, Jadavpur University, Calcutta

New institutes and centres

One of the recommendations of the Committee
appointed by the Planning Commission to formulate
proposals for the development and manufacture of
scientific instruments of different types in the country,
was the establishment of a Central Scientific Instru-
ments Organization; this recommendation has been
accepted by the Council. The functions of the Orga-
nization will include: survey and assessment of the
present and future needs of various types of scientific
instruments required for teaching, research, industry
and essential services; (2) preparation of a phased
programme for the development of the scientific
instruments industry during the next ten years;
(3) establishment of design and development units
and centres of instrument production; (4) preparation
of specifications and blue-prints for instruments and
the development of testing techniques and equipment
for testing instruments; production of prototypes;
and (5) organization of advanced training of techni-
cians and specialized personnel required for the
manufacture, repair and maintenance of scientific
instruments.

Regional extension centres of the Leather Research
Institute to be established at Calcutta, Bombay and
Kanpur (or Agra) will maintain close contact with
the tanners, especially the cottage industry level
tanners.

Symposia and seminars

The holding of the following during 1959-60 was
approved:

Symposia: (1) Pilot plants in metallurgical research
and development, National Metallurgical Laboratory,
Jamshedpur (February 1960); (2) High polymers,
Chemical Research Committee (in Bombay, during
January 1960 at the time of the Indian Science Con-
gress Session); and (3) Laboratory animals, Indian
Institute of Biochemistry & Experimental Medicine,
Calcutta (February 1960).

Seminars: (1) Electrochemistry, Central Electro-
chemical Research Institute, Karaikudi (February
1960); (2) Castor oil, Regional Research Laboratory,
Hyderabad (December 1959); and (3) Problems of
high speed flight and allied topics, Indian Institute of
Science, Bangalore, in collaboration with the Aero-
nautical Research Committee (December 1959).



Beneficiation of Minerals—A Symposium

Institute of Science, Bangalore, commemorat-

ing the Golden Jubilee Year, a symposium on
‘ Beneficiation of Minerals’ was organized by the
Department of Inorganic and Physical Chemistry
from 28 to 30 September 1959. Delegates from a
number of research institutions participated in the
symposium. In addition to reading of 28 papers
and discussions, there was an interesting lecture by
Dr C. C. Patel on recent developments in the bene-
ficiation of minerals by gravity, magnetic, electro-
static and flotation methods.

In his welcome address, Prof. M. R. A. Rao stressed
the importance of beneficiation methods in concen-
trating and upgrading various mineral ores in view
of the limited resources of high grade ores available
in the country. Shri B. Rama Rao, former Director,
Indian Bureau of Mines, in his inaugural address
surveyed the development of mineral industry in the
country. He observed that the value of mineral
production, which was Rs 7-8 crores in the early part
of this century, had risen to more than Rs 100 crores,
and the number of minerals mined had increased from
half a dozen to more than 35 now. His main address
was on the ‘ Beneficiation and processing of minerals
with special reference to the minerals of Mysore
State ’.

The subjects covered by the papers presented at
the symposium were classified under the following
heads: (i) theory of grinding; (ii) flotation theory and
practice, with particular reference to sulphides, man-
ganese ores, beach sands, gold tailings, uraniferous
granite; (iii) heavy media and hydrocyclone methods
in the beneficiation of pyrites and coals; (iv) phase
separation methods for demineralization of coals and
graphites; (v) chemical methods, including the theory
and practice of chlorination; and (vi) miscellaneous,
including methods for the production of ferromanga-
nese from ferruginous manganese ores, contact angle
measurements in welding, and microscopic petro-
graphy in beneficiation methods.

A. S part of the scientific activities of the Indian

Flotation theory and practice

Microradiographic investigation of the distribution
of xanthate over sulphide mineral surfaces has pro-
vided direct proof for the non-uniform and mosaic
distribution of xanthate. This is attributed to the
influence of the electrochemical heterogeneity of
sulphide minerals. Besides, it has been found that
the adsorbability of different particles of the same
mineral varies considerably, elevated xanthate fixa-

tion being observed on sulphide mineral composites.
Two causes for the formation of electrochemical
heterogeneity have been indicated: (i) defective
mineral lattice, and (ii) the difference in the quantity
of the substance adsorbed molecularly at different
areas of the mineral surface. The overall effect of
these two causes determines the surface properties of
sulphide minerals. The properties of xanthate collec-
tors have been investigated under different condi-
tions, and it has been observed that in the presence
of oxygen, the xanthates undergo oxidation as well
as hydrolytic decomposition. The extent of oxidation
is found to decrease with increase in the hydrocarbon

‘chain of the xanthates of primary alcohols. Among

the xanthates examined, isopropyl xanthate (of
secondary alcohol) has been found to undergo maxi-
mum oxidation. Oxidation is greater with a mixture
of oxygen and carbon dioxide but the trend remains
the same. The xanthates dissociate in the presence
of carbon dioxide alone, and ferric salt reverses the
trend of oxidation in the presence of oxygen and a
mixture of oxygen and carbon dioxide. Ferric salt
enhances the oxidation of higher xanthates, does not
affect that of isopropyl xanthate and retards that
of ethyl xanthate. Hydrolytic decomposition and
dissociation of xanthates are not much influenced by
the ferric salt. It has been observed that in the
presence of oxygen and a mixture of oxygen and
carbon dioxide, the contact angle due to xanthate
film on iron pyrite surface gradually rises and attains
the value of the corresponding dixanthogen. In the
presence of carbon dioxide alone, the contact angle
due to ethyl xanthate gradually vanishes while with
other xanthates it attains the magnitude of the con-
tact angle for the corresponding dixanthogens. It
has been shown that the contact angle not only
depends on the nature of collectors but also on the
nature of the metal/mineral surface and also on the
nature of the gas employed to determine the contact
angle. The recovery in flotation processes has been
shown to be dependent on the nature of the gas em-
ployed for flotation. Investigations on the collecting
strength of fatty acid soaps on beach sand minerals
have shown that unsaturated fatty acids have better
collecting power than saturated fatty acids, and the
collecting strength is maximum when the collector
has two double bonds. Studies on the use of soaps
from indigenous oils as collectors for quartz have
shown that Bombax malabarica oil, due to its higher
unsaturated fatty acid content, is a better collector
than shark liver oil.
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Although there is no appreciable angle of contact
on chalcopyrite surface, conditioned by caproic acid,
chalcopyrite can be selectively floated from gangue
minerals containing iron pyrites. Sulphide minerals
have been found difficult to float selectively and with
good efficiency when they occur with micaceous
gangue and graphite; such ores can, however, be
effectively treated by the ammonia pressure leach
method. Conditions have been standardized for
floating Chitaldurg (Mysore State) chalcopyrite, and
a concentrate containing 18 per cent copper with a
recovery of 96 per cent has been obtained. A process
has been worked out for the selective flotation of
zircon in beach sands employing an alkaline medium
(pH 11-4-11-5) instead of the usual corrosive acid
medium as collector. The recovery of economic
minerals from Kerala beach sands has been studied
employing the usual beneficiation process after modi-
fication. It has been observed that monazite can be
floated fairly free from ilmenite with an efficiency of
80 per cent employing Armac 12D. The tailings
when subjected to high intensity magnetic separation
give ilmenite containing less than 0-15 per cent mona-
zite. Mixed amine acetate, prepared from coconut
oil, has been found suitable for use in place of Armac
12D for the flotation of monazite together with silli-
manite; the minerals can be easily separated subse-
quently by tumbling.

Since the working of the west reef ore lode of Kolar
Gold Fields, the value of gold in the tailings has risen
from 0:125 to 0-275 dwt per ton on account of
the presence of sulphide minerals in the tailings.
Flotation of tailings using ethyl xanthate as collector
has resulted in a recovery of c. 74 per cent gold, inti-
mately associated with the sulphide minerals. Em-
ploying a mixture of oleic acid, petroleum sulphonate
and sodium oleate as the collector, it has been possible
to upgrade, by flotation at pH 7-5, uraniferous granite
from Salem district, Madras, containing 0-067 per cent
U30q, occurring as uraninite and fergusonite. The
ore is likely to be a good source of uranium.

The Mysore manganese ores are classified as ferru-
ginous and siliceous. It has been found possible to
remove the ferruginous gangue in the ore by first
subjecting iron oxides to reduction roasting at 500°
to 550°C. to obtain magnetite and then to magnetic
separation. The siliceous ores can be concentrated
by flotation. Rajasthan manganese ores, which are
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high in silica, iron and phosphorus, are reported to
be difficult and uneconomical to beneficiate.

Beneficiation of pyrites and coal

The recovery of pyrite with 43 per cent sulphur has
been effected by heavy media separation and other
gravity methods from Nowrozabad coal washery
rejects. The effectiveness of cyclone type washers
in upgrading small size and difficult-to-clean coals
has been established. A 6 in. cyclone at an inclina-
tion of 20° has been reported to achieve as good a
separation with low feed pressure as with high feed
pressure. An inclined arrangement of the cyclone
is claimed to have minimum reduction of the size
degradation of washed coal and to provide greater
flexibility in operational control of the plant. The
phase separation process, based on the selective
wetting and agglomeration of coal by petroleum frac-
tions, has been standardized for the cleaning of high
ash Indian coals; it has been found possible to reduce
the ash content of East Bokaro coal from 40 to 18
per cent with a coal recovery of over 80 per cent,
employing 15 per cent oil.

Phase separation methods

The rate of enrichment of graphite by the phase
exchange method has been observed to increase with
increase in oil content in the graphite-oil-mineral
system, until a limiting value is reached. By this
method, it has been possible to reduce the ash content
of a graphite from 27 to 68 per cent to about 3 per cent
in the enriched product with very little carbon loss
in gangue minerals.

Chlorination of ores

Chlorination of leucoxene has been reported to be
most efficient when 10 parts of —200 mesh mineral
are mixed with 5 parts of carbon and 0-1 part of
ceric oxide, and chlorination is carried out at 600°C.
with chlorine containing some oxygen. Calculations
of the standard free-energy and enthalpy changes
of various chlorination reactions of ilmenite, rutile
and leucoxene, employing carbon and chlorine as
reducing and chlorinating agents respectively, have
shown that the titania content of ilmenite can be
increased by preferential chlorination of iron to
ferric chloride at 450-550°C., when the ferric salt
sublimes over.



Nuclear Optical Model*

nuclear phenomena like rotational spectra and

inelastic scattering has afforded increasing
support to the nuclear optical model concept. The
optical model may be defined as the positive-energy
version of the independent particle (i.p.) model;
the negative-energy or bound-state version of the
same is the shell model. The i.p. model, which has
helped in understanding and correlating a vast
amount of experimental data, envisages that nucleons
within the nucleus move approximately independent-
ly in a common average field of force to absorb as
well as deflect particles. The same idea, applied to
electrons, is essential to the understanding of atomic
and molecular structure. It has been employed, for
example, in explaining, qualitatively and quanti-
tatively, the density of nuclear energy levels and the
properties of the low-lying levels of the very light
nuclei. The i.p. model, which has been a working
hypothesis till recently, has now a sound theoretical
and experimental basis. The regularities in nuclear
ground-state properties like spin, magnetic moment
and binding energy could be understood only in
terms of an i.p. model or the shell model. In fact,
the experimental data have put the theory one step
behind even. Data on neutron scattering obtained
by H. H. Barschall (University of Wisconsin), together
with data on the absorption and scattering of thermal
neutrons, have indicated the inadequacy of the older
‘ strong-interaction * models and pointed to the need
for an approximate i.p. model in the positive-energy
domain of scattering and reaction processes.

The nuclear optical model has increased our know-
ledge of the effective nucleon-nucleus interaction, and
has made possible close fits of the theoretical values
to the experimental ones in regard to energy, angle
dependence and polarization in nucleon-nucleus
scattering. Over the range of the incident nucleon
energies 0-400 MeV., the nuclear radius and surface
thickness, the depths of the real and imaginary parts
of a central potential, and the strength of a complex
spin-orbit potential can now be specified fairly
accurately. Recent measurements of polarization of
10 MeV. protons by L. Rosen (Los Alamos Scientific
Laboratory) have helped much to determine the spin-
orbit interaction at low energy.

For the consideration of the direct interaction
mechanism of inelastic scattering, the difference

RECENT theoretical and experimental work on

*Summary of conference report on the International Con-
ference on the Nuclear Optical Model, Phys. Today, 12 (9)
(1959), 22.

between the optical potentials required for the des-
cription of elastic and inelastic scattering needs to be
emphasized. In the prediction of thermal neutron
capture, it has been shown that for the heavy ele-
ments, a non-spherical complex potential well must
be chosen for the neutron-nucleus interaction in order
to account for the observed data. The calculations
of A. E. S. Green and P. Wyatt (Florida State Uni-
versity) are of special interest in emphasizing the con-
nection between the optical model and the shell
model. Using a velocity-dependent potential well,
they have been able to arrive at a correct sequence
of bound states to account for the nuclear shell model
and simultaneously to predict, fairly correctly, low-
energy neutron scattering.

Theories of the optical model may be roughly
divided into those which particularize a general theory
and those which generalize a special theory. The
general theory is the nuclear reaction formalism,
within which special assumptions may be made in an
effort to derive the optical model. The original work
of Feshback, Porter and Weisskopf (Massachusetts
Institute of Technology) fits into this category. A
particular merit of this approach is that it relates
features of the optical model to the details of the
nuclear excited states. A new theoretical approach
to the optical model presented by Feshback works
also from a very general, but different, formalism.

The second type of theory endeavours to generalize
from the two-body problem to the many-body
problem, to relate features of the optical model to
two-body scattering data. Ingenious use of semi-
classical approximations has been made to derive
optical model features at very high energies. Mc-
Manus and co-workers have shown how the nucleon-
nucleus interaction at energies of several hundred
MeV. may be derived from the known two-body scatter-
ing data. This work has, in particular, given a simple
explanation of the fact that the depth of the real part
of the optical potential becomes zero at about 300
MeV. Lengthy and difficult calculations have been
carried out at Los Alamos to derive the properties
of the ground state of Ca% (and later other nuclei)
using a formalism which works from the two-body
interactions within the nucleus. The calculated
results are so far only in qualitative accord with
the experimental data, but represent a significant
step towards a fundamental understanding of nuclear
matter.

In recent experiments relating to the nuclear optical
model, R. Eisberg and T. Gooding (Univeristy of
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Minnesota) have succeeded in measuring total reac-
tion cross-sections for protons more accurately than
hitherto possible. The high-resolution experiments
with 180-MeV. protons at Uppsala, reported by T. Maris
(Florida State University), are of considerable interest,
since angular distributions and polarizations were
obtained both for elastic scattering and for inelastic
scattering, leaving the nucleus in a definite single
final state. The theory of the scattering of pions by
nuclei takes advantage of the strong p-wave pion-
nucleon interaction to derive a pion-nucleus optical
model which is capable of giving good fits to the
experimental data.

Some questions connected with the nuclear optical
model, however, remain unanswered. These are:
(1) What is the spatial distribution of the absorption
strength within the nucleus? Some evidence, both
theoretical and experimental, favours the idea that
incident nucleons are absorbed most strongly near the
nuclear surface. (2) What is the dependence of the
absorption strength on mass number at low energy ?
(3) To what extent are reactions and inelastic scat-

Nobel Prize

THE NoOBEL PRIZE AWARDS FOR THE YEAR 1959 HAVE
been announced by the Swedish Academy of
Sciences.

Physics — Prof. Emelio Segré and Prof. Owen
Chamberlain, of the University of California at
Berkeley, share the Nobel Prize in Physics for their
researches into the nature of the atom, leading to
the discovery of the anti-proton. A team of workers
headed by these two physicists confirmed, in 1955,
the existence of anti-protons in a beam of subatomic
debris created by the 6-2 BeV. bevatron at the
University of California.

Chemistry — Academician  Jaroslao Heyrovsky,
Director of the Polarographic Institute at the Czecho-
slovak Academy of Sciences, Prague, has been award-
ed the Nobel Prize in Chemistry. The prize has been
given for his life-long work in the development of the
technique of polarography. Academician Heyrovsky
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tering at low energies describable as direct (i.e. as
one-stage processes) and to what extent as compound
(i.e. as complicated many-stage processes)? (4) Do
some nuclei possess a static octopole deformation as
well as a quadrupole deformation ? Absorption cross-
sections for thermal neutrons (more exactly, the
ratio of widths to spacings of nuclear resonance
levels) can provide evidence on this point. The
optical model is thus closely tied up with the shape
of nuclei. (5) Why are the central properties of
nuclei — depth of real part of optical potential and
density of matter —so nearly constant from the
lightest to the heaviest nuclei ? The calculations of
Brueckner (Pennsylvania State University), Lockett
and Rotenberg (Los Alamos Scientific Laboratory)
predict properties at the centre of the calcium nucleus
to be substantially different from properties in an
infinite sea of ‘ nuclear matter’, in contrast to the
experimental results. The ‘ experimental’ results for
infinite ‘ nuclear matter’ consist of volume terms in
the semi-empirical mass formula and extrapolations
from the properties of the heavy nuclei.

Awards, 1959

developed a device, now known as the polarograph,
for the first time in 1924. Later, the method of
oscillographic polarography based on the use of
alternating current was developed.

Medicine — Dr Arthur Kornberg of the Stanford
University, California and Dr Severo Ochoa of the
New York University College of Science, share the
Nobel Prize in Medicine for their discoveries relating
to the biological synthesis of ribonucleic acid and
deoxyribonucleic acid. Dr Kornberg discovered an
enzyme that makes it possible to produce deoxyribo-
nucleic acid from smaller organic molecules. An
enzyme capable of performing a similar function for
the synthesis of ribonucleic acid was discovered by
Dr Ochoa. Since the nucleic acids are present both
in the nuclei and the protoplasm of living cells, their
successful biological synthesis is expected to throw
further light on the basic chemistry of life.



A Study of Shevaroy Bauxites for the Development of

High Alumina Refractories: Part I—Factors
Affecting the Preparation of Grog

H. V. BHASKAR RAO
National Metallurgical Laboratory, Jamshedpur

Manuscript received 24 June 1959

The various factors which affect the preparation of dense grog from red
and white varieties of bauxite from Shevaroy hills (Salem district, Madras)
for use in the production of high alumina refractories within the range
60-80 per cent alumina have been investigated. The proportions in which raw
bauxite and china clay (Travancore) have to be mixed to give the desired alumina
content in the fired grog have been determined and the temperature to which
the bauxite-clay mix has to be fired to reduce shrinkage and lower the porosity
of the grog has also been determined. These studies have shown that red bauxite
is not suitable for high alumina refractories (70-80 per cent alumina) due to
the deleterious effect of high iron content in it. Firing —200 mesh white bauxite
and china clay mixes with 80 per cent alumina at 1600°C. ensures the removal
of all shrinkage from the grog and reduces its porosity to <20 per cent. In the
case of 70 and 60 per cent alumina compositions with white bauxite, grinding
the bauxite to —200 mesh and —80 mesh respectively and firing the bauxite-clay

mixes at 1550°C. produce dense grog with low porosity.

IGH alumina refractories meet wide service
H conditions in different types of metallurgical
furnaces, cement kilns and boiler installations.
While alumino-silicate minerals such as kyanite,
andalusite and sillimanite, and fireclays are ideal
raw materials for the production of high alumina
refractories, having about 60 per cent Al,0, where
service conditions demand a higher alumina content
these raw materials have to be partly or wholly re-
placed by those having higher alumina content like
diaspore, bauxite, gibbsite, etc. Most bauxite depo-
sits of India are high in titania, which makes them
unsuitable for use in high alumina refractories. In
this study, the suitability of bauxites from Shevaroy
hills in Salem district, Madras, which are low in titania
but high in iron oxide content, has been investigated
for the production of high alumina refractories.
When using bauxite, it is more or less the general
practice in this country to calcine the bauxite at a
high temperature and to mix raw fireclay with the
calcined bauxite grog in making high alumina refrac-
tories. The main drawback of such a practice is
that whereas the bauxite grog has a high refractori-
ness, the matrix which consists mainly of fireclay has
a lower refractoriness and the brick fails at a lower
temperature corresponding to the refractoriness of

the matrix. To overcome this defect, an attempt has
been made in this study to mix the raw bauxite and
raw clay in requisite proportions to give the desired
alumina content in the fired state, and to calcine the
mixture at sufficiently high temperature to remove
all contraction and lower the porosity of the product.
The grog thus obtained is graded to different grain
sizes and used for the final brick mix, with or without
the addition of raw mix of the same composition, thus
ensuring that the coarser aggregates as well as the
matrix will have the same composition and refrac-
toriness. This paper is confined to the study of the
factors involved in the preparation of dense grog.
The optimum grain size to which bauxite has to be
crushed to ensure complete reaction with the clay,
and the optimum temperature to which the bauxite
clay mix has to be fired to remove all shrinkage and
lower the porosity of the grog to reasonable limits
have been studied.

Materials and methods

White and red bauxites from Shevaroy and washed
china clay from Travancore have been used in this
study.

The bauxites were crushed in jaw crusher, rolls, disc
pulverizer and pot mill and graded to grain size frac-

557



J. SCI. INDUSTR. RES., VOL. 18A, DECEMBER 1959

tions of —80+-100,—100+150,—150+200 and —200
mesh Tyler Standard Sieves. The china clay which
was received in ground condition was used as such.

Mixes having 80, 70 and 60 per cent Al,O; were
compounded by mixing sufficient Travancore china
clay with Shevaroy white or red bauxite to give the
requisite Al,O; content in the fired stage.

For each composition, four mixes were prepared
using the four grain size fractions of bauxite. The
batches were thoroughly mixed in the dry state first
and again after the addition of 6 per cent water and
pressed into 1} in. diam. X 1 in. specimen at 6000
Ib./sq. in. pressure. Five specimens for each com-
position and grain size were dried and fired in a
coke-oven gas fired furnace with 3 hr soaking at
maximum temperatures of 1200°, 1300°, 1350°, 1400°,
1450°, 1500° and 1550°C.

Shrinkage and porosity of the specimens fired at
each of the temperatures as well as specific gravity
of specimens fired at 1300°, 1450° and 1550°C. were
determined. The P.C.E. values of each of the com-
positions were determined and petrographic study
of powder mounts of the specimen was carried out to
get an idea of the conversion to mullite.

Results and discussion

Chemical analyses of the raw materials used in this
study are given in Table 1 and the compositions of
different mixes together with the grain sizes employed
are given in Table 2. Porosity and shrinkage of
specimens fired at different temperatures are given
in Figs. 1 and 2. The P.C.E. and specific gravity of
the specimens are given in Table 3. An approximate
idea of the mineral phases present at different tem-
peratures can be obtained in Table 4, where the
mineral composition has been calculated from the
phase equilibrium diagram according to well estab-
lished methods, on the assumption that no solid
solutions are formed.

The addition of china clay not only adjusts the
Al,O, content to the desired limit, but also helps in
lowering the fluxes, especially of Fe,0,, and in increas-
ing SiO, content of the mix so that the alumina could
react with SiO, to form mullite, provided the reaction
takes place. The addition of china clay further helps
in imparting plasticity to the mass. Whereas in the
case of the 80 per cent ALO, compositions only a
small percentage of china clay is required (Table 2),
for 60 per cent Al,O; compositions it becomes the
major constituent with bauxite added to provide the
requisite Al,O; content.

Effect of grain size of bauxite on shrinkage and poro-
sity of the grog fired at different temperatures — In
order to remove all shrinkage from bauxite and pro-
mote reaction between Al,O, and SiO, to form mullite,
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TABLE 1 — CHEMICAL ANALYSES OF RAW

MATERIALS
SHEVAROY BAUXITE TRAVANCORE
——————A————————_ | CHINA CLAY
White High grade red ——A——
—H*——-— ——A——— Raw Tired
Raw Fired Raw Fired (calc.}
(cale.) (calc.)
Loss on igni-  30-30 — 2972 — 1372 —
tion, %,
ALO;,, % 5875 8428 56:61 80-56 40-70 47-07
Fe,04, % 2:59 372 931 1324 017 020
TiO,, % 037 053 106 1-51 033 0-78
Si0s. % 8:01 1149 330 470 4442 5140
Cao0, Y, Trace —  Trace — 031 036
MgO, % do — do —  Trace —
Alkalies, 9%, do — do — 0-50 0-58

TABLE 2 — GRAIN SIZE AND COMPOSITION OF
BAUXITE AND CHINA CLAY MIXES

CoMPOSITION (GRAIN SIZE Raw Raw AlLO, 1N
CopE No.  OF BAUXITE  BAUXITE TRAVAN- FIRED
USED % CORE BODY
Tyler mesh CHINA %
CLAY
o/
/0

w —200 100 — 84
WT, —1804-100 92 8 80
WaT, —1004-150 92 8 80
WgT, —150-200 92 8 80
W¢T, —200 92 8 80
WT, —804-100 65 35 70
WaT, —100--150 65 35 70
WgT, —150-{-200 65 35 70
WcT, —200 65 35 70
WT, —80--100 38 62 60
WaT, —100+4-150 38 62 60
WgT, —150--200 38 62 60
WcT, —200 38 62 60
R —200 100 — 80
RT, —80+4100 96 4 80
RaT, -100-150 96 4 80
RpT, —1504-200 96 4 80
RcT, —200 96 4 80
RT; —801100 70 30 70
RaT, —100+150 70 30 70
RiT, —150--200 70 30 70
RcT, —200 70 30 70
RT, —80-4-100 45 55 60
RaT, —100-+150 45 35 60
RpT, —150--200 45 55 60
RcT, —200 45 55 60

W = Shevaroy white bauxite; R = Shevaroy red bauxite;
T = Travancore china clay.

TABLE 3 — P.C.E. OF COMPOSITIONS AND THEIR
SP. GR. AFTER FIRING AT DIFFERENT

TEMPERATURES
Composi- P.C.E. SP. GR.

TION Orton cone —— —A —
Cope No. Raw 1300°C. 1450°C. 1550°C.
w 3 2-470 — — =
T 35-36 — — — —
WcT, 38 — 3-683 3613 3-599
WcT, 38 — 3278 3-063 3:176
WcT, 36 - 3-073 3063 3017
R 36-37 2566 — — —
RcT, 36-37 — 3955 3:706 3:694
RcT, 36 — 3-408 3-327 3-270
RcT, 35-36 — 3-152 3:052 3:054
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it is desirable that the bauxite and the china clay
should be mixed as thoroughly as possible and such
mixing will be more effective if the raw materials are
ground very fine. But fine grinding being a costly
operation, it was decided to find out optimum grain
size to which bauxite should be ground so that all
shrinkage could be removed without having to fire the
mix at very high temperatures and that at the same
time sufficient conversion to mullite could take place.

From a study of the curves in Figs. 1 and 2, it may
be observed that the specimens containing the
coarser fractions of bauxite have a higher porosity
and lower contraction than those containing —200
mesh bauxite. Porosity and contraction curves
for compositions containing three coarser fractions
—80-+4100, —1004150 and —1504-200 lie close
to each other indicating that there is not much differ-
ence in their porosity and contraction when fired to
the same temperature, whereas the composition with
—200 mesh fractions show much lower porosity and
higher contraction.

Removal of combined water from the bauxite and
china clay leaves large pore space and on further
heating the particles come closer till they touch one
another. The coarser particles cannot come as close
as the smaller particles and hence the contraction
will be less and voids left in between particles being
larger, the porosity will be higher. This lower shrink-
age and higher porosity of the grog containing coarser
fractions of bauxite is seen in all the three series of 80,
70 and 60 per cent Al,O; compositions but as we pass
from 80 to 60 per cent Al,O;, as the amount of bauxite
added decreases, effect of grain size of the bauxite
becomes less apparent.

Another general observation that can be made from
the shrinkage and porosity curves of 80 to 60 per cent
Al O, grogs, and bauxite and china clay, is that the
position of the curves for the grogs, as their composi-
tion varies from 80 per cent Al,O4 to 60 per cent Al Oy,
shifts from above the bauxite curves to a position
in between the curves for bauxite and china clay.
This is due to the increase in the percentage of china
clay in 60 per cent AlLO; grog as china clay
has a much lower porosity than bauxite fired to the
same temperature. In shrinkage curves also there
is a similar trend but the shift is not as much as in the
case of the porosity curves.

In the porosity curves for white bauxite, a hump
is observed between 1300° and 1400°C. with a maxi-
mum at 1350°C. indicating an increase in porosity.
There is a corresponding depression in the volume
shrinkage curve indicating an expansion in this region.
The possible explanation for this expansion and in-
crease in porosity is probably the formation of mullite,
as the raw white bauxite contains about 8 per cent
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Si0,, which when fired would amount to 11-5 per cent
(Table 1), and this would form approximately 40 per
cent mullite with consequent expansion. In the case
of red bauxite, no hump is observed in the porosity
curve. This may be attributed to liquid formation
at a lower temperature because of the higher iron oxide
content and lesser mullite formation due to less SiO,
in the bauxite.

Taking the compositions individually, it is seen
from the porosity and shrinkage curves that for the
80 per cent Al,O; grog with white bauxite (WT,
series), bauxite should be ground to —200 mesh and
bauxite-china clay mix fired to 1600°C. This would
remove all the contraction and also bring down the
porosity of the grog to below 15 per cent, so that
when the final brick is made, using such a grog, there
would not be any further contraction and the porosity
also would be within reasonable limits of 25 to 30
per cent. If coarser grain bauxite is used, firing at
1600°C. will not remove all the shrinkage and porosity
of the grog will also be high. If the mix containing
—200 mesh bauxite is fired at a temperature lower
than 1600°C., then also the porosity of the grog will
not be sufficiently low and all the contraction will
not be removed.

Reasoning on similar lines as above, it may be
observed that for the 70 per cent AL,O, composition
with white bauxite (WT, series), bauxite should be
ground to —200 mesh and the bauxite-china clay
mix fired to 1550°C. to remove all contraction and to
bringdown the porosity of the grog below 15 per cent.
In the case of 60 per cent Al,O; composition with
white bauxite (WT; series), it should be possible to
remove all the contraction and bring down the poro-
sity of the grog to about 15 per cent by using —80
mesh bauxite and firing to 1550°C.; with —200 mesh
bauxite this could be achieved by firing at 1500°C.
Firing at a higher temperature being a costly opera-
tion, finer grinding and firing at a lower temperature
should prove more economical. Compared to the
white bauxite compositions, those with red bauxite
vitrify at a much lower temperature. Whereas white
bauxite fired at 1600°C. shows about 15 per cent
porosity, red bauxite attains this porosity between
1400° and 1450°C. This is evidently due to the much
higher Fe,04 content of the latter which forms glass
and causes vitrification. Red bauxite when fired at
above 1450°C. shows some bloating. Normally com-
positions having a larger amount of bauxite should
show a higher porosity but with red bauxite composi-
tions after firing beyond a certain temperature, when
glass formation starts, it is observed that composi-
tions having more china clay than bauxite show a
higher porosity, e.g. at 1450°C., the porosity of R T,
(13-4 per cent) is less than that of R.T, (16-5 per cent)
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which is less than that of R.Ty (20-0 per cent). This
must be due to more glass formation in the composi-
tions containing higher percentage of bauxite be-
cause of the higher Fe,O; content of the bauxite as
compared to china clay.

In all the three series of 80, 70 and 60 per cent
AlL,O, compositions with red bauxite, maximum
shrinkage occurs on firing to 1450°C. and correspond-
ing porosities of the grog are very low due to vitri-
fication. Therefore, though shrinkage can be re-
moved at a lower temperature, as this is attained by
a larger amount of glass formation, it is likely to
affect other properties like refractoriness under load,
spalling resistance, etc., of the brick made with this
grog. This inference is substantiated by the calcu-
lated values for liquid formation at the firing tem-
peratures (Table 3). Hence 80 and 70 per cent Al,O4
compositions (RT, and RT, series) which contain
approximately 13 and 9 per cent FeyO, respectively
and form more than 20 per cent liquid at 1500°C.
may not be suitable as refractory bodies. Since the
60 per cent Al,O; composition with red bauxite has
5-4 per cent Fe,O3 and 6-74 per cent total fluxes, it
may be possible to reduce the total flux content below
S per cent by blending red and white bauxites in
requisite proportions and mixing enough Travancore
china clay to give 60 per cent AL,O; composition. By
this means it should be possible to reduce the flux
content and at the same time remove all the shrinkage
by firing at 1500°C. The porosity of this grog would
be below 15 per cent.

The P.C.E. of the raw materials as well as of the
different mixes are given in Table 4. Among the
compositions containing different grain size fractions
of bauxite, the P.C.E. of those containing —200 mesh
fractions have been determined as these are likely to
have the lowest P.C.E. amongst the series, due to fine
grinding and more intimate mixing which should lead
to better reaction. In the case of white bauxite and
mixes containing white bauxite, the P.C.E. seems to
depend upon the alumina content, as the total amount
of fluxes is less than 5 per cent. In the case of red
bauxite and mixes containing red bauxite, the much
higher amount of fluxes, especially Fe,0,, affects the
P.C.E. values. The drop in P.C.E. value is only less
than 2 cones between red bauxite (80 per cent Al,O5)
and the composition R.T; (60 per cent Al,O; composi-
tion), though there is a difference of 20 per cent in
their alumina content. This is due to the simulta-
neous reduction of fluxes from 13 per cent to about
5 per cent in the lower alumina compositions. The
addition of china clay which is low in fluxes and which
has a P.C.E. of Orton cone 35 actually improves the
refractoriness of the red bauxite clay mixes by
lowering the iron oxide and other flux contents.

TABLE 4 — MINERAL COMPOSITION
CALCULATED FROM PHASE DIAGRAM

Compo- TEMP. Liguip MINERAL PHASES
SITION AT — A - — A —_
CODE  WHICH At  Amount Corun- Mullite Cristo-
No. INITIAL temp. % dum 0% balite
Liguip  °C. % %
FORMS
°C.
WT, 1460 1460 723 4337 4970 —_
1550 1060 4480 4470 —
1600 1340 4675 3985 —
WT, 1380 1380 Trace - 9465 —
1460 1460 5:35 — 93-40 —
1550 6:60 — 92-70 —_
1600 7-30 — — —
WT, 1380 1380 3-70 - 81-60 147
1500 6-00 — 81-00 13-0
1550 11-40 —_ 80-00 86
1570  21-00 —_ 79-00 —
RT, 1460 1460 25-80  69-00 5-20 —
: 1500 3020 6980 @ — —_
1550 31-60  68-40 — -—_
RT, 1460 1460 1925 2210  58-65 —
1500 24-50 2460 5090 —
1550 4300 2060 3640 —
RT, 1380 1380 1720 —_ 79-60 32
1480 2220 — 77-80 —
1500  23-80 —_ 76-20 —
1580 26:10 —_ 7390 —

Specific gravities of the compositions after firing at
different temperatures given in Table 4 give an idea
of the mineral composition, though calculating mineral
composition from specific gravity values will be im-
practicable due to the complex nature of the fluxes
present and the formation of solid solutions. In
general, red bauxite compositions have a higher
specific gravity compared to the corresponding white
bauxite compositions which may be due to the higher
iron oxide content. The specific gravity values of
the 80 per cent Al,O; compositions indicate that they
are high in corundum. The specific gravity values
of the 70 per cent Al,O; compositions, which should
have more than 90 per cent mullite, indicate the
presence of mullite solid solution with Fe,O, or incom-
plete reaction between corundum and silica to form
mullite or a combination of both, as the specific
gravity values are slightly more than that of pure
mullite which should be 3-03.

Phase equilibrium considerations — In a detailed
study of. relationships at liquidus temperatures for
the system iron oxide-Al,05-Si0,, Maun! has observed
that the development of liquid in this system is
affected significantly by the oxygen pressure of the
atmosphere. At low oxygen pressures, a liquid phase
may appear at temperatures as low as 1088°C., where-
as at 0-21 atm. oxygen pressure, the lowest tempera-
ture of liquid formation is 1380°C. Fig. 3 represents
the phase equilibrium diagram suggested by Maun
illustrating phase relationships at liquidus tempera-
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F16. 3 — PHASE RELATIONSHIPS AT LIQUIDUS TEMPERATURES
IN THE SYSTEM IRON OXIDE-AL,O4-SiO, IN AIR (AFTER MAUN!)

tures in the system iron oxide-Al,04-SiO, in air.
This is a projection into the plane Fe,0,-Al,05-Si0,
of the phase equilibrium in the 0-21 atm. oxygen
isobaric surface.
The location of the compositions studied are indi-
cated in the triaxial phase diagram. Due to the
formation of solid solutions and change in the Fe,O4/
FeO ratio with change in the oxygen partial pressure,
exact calculation of the mineral phases to be expected
when fired to different temperatures and cooled sub-
sequently is rather difficult and tedious. But, from
the location of the composition points in the triangle,
the final products of crystallization for these composi-
tions may be summarized as follows:
WT,, RT, and RT,: Corundum (SS), mullite (SS)
WT, and RT;: Mullite (SS)
WT,: Mullite (SS) and cristobalite

where SS stands for solid solution.

Petrographic study — Both white and red bauxites
consisted mostly of gibbsite with more quartz in the
white bauxite and iron oxide in the red variety (Figs.
4 and 5). Black specks of magnetite, limonite and
haematite were also observed in both the bauxites.
In general, in mixes which contained finer mesh
bauxite, on firing, the reaction appeared to be more
complete, compared to specimens containing coarser
mesh bauxites. Butintheextent of mullitization, much
difference could not be detected between those speci-
mens containing finer mesh bauxites and the corres-
ponding specimens with coarser mesh bauxites due
to the very fine nature of the crystallites. Where
reaction was complete, the grains were transparent
and crystalline, whereas in other cases, grains appear-
ed amorphous with a hazy cloud-like appearance.
Specimens containing more china clay as well as
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those fired at lower temperatures showed more hazi-
ness. Corundum as well as mullite crystals appeared
to have a range of refractive index indicating the
existence of solid solution. Some of the specimens
showed both corundum and cristobalite though
according to phase equilibrium considerations these
should not be present, thereby indicating that com-
plete reaction had not taken place.

In the 80 per cent AlO, specimens containing
bauxite fired at 1300°C. there was mostly corundum
with a good amount of cristobalite and very little
mullite. At higher firing temperatures the amount
of mullite increased. At 1600°C. there was more
corundum, less mullite and no cristobalite (Fig. 6).
The corresponding red bauxite specimens were highly
vitrified, and reddish brown to black in colour. Iron
oxide was present partly as haematite and partly as
magnetite in solid solution. Corundum content was
more in the red bauxite specimens. This is due

F16. 4 — PHOTOMICROGRAPH OF SHEVAROY WHITE BAUXITE
X 30 [Bauxite grains are seen with specks of Fe,0,

F1G. 5 — PPHOTOMICROGRAPH OF SHEVAROY RED BAUXITE % 30

[Transparent, bauxite; black, Fe,0,)
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F1G. 6 — PHOTOMICROGRAPH OF 80 PER CENT Al,O; COMPOSI-
TION FIRED AT 1600°C. x 30 (crossep NICOLS) SHOWING
CORUNDUM AND MULLITE

F1G. 7— PHOTOMICROGRAPH OF 70 PER CENT Al,O; COMPOSI-
TION FIRED AT 1550°C. x 30 (crOSSED NICOLS) SHOWING
MOSTLY MULLITE WITH SOME CORUNDUM

to the lesser amount of silica as compared to the
corresponding white bauxite specimen.

In the 70 per cent Al,0, compositions, the white
bauxite specimens showed haziness and lack of crys-
tallinity. At lower temperatures though mullitiza-
tion had commenced, corundum and cristobalite were
also present in appreciable quantities. At 1550°C.
more than 90 per cent was mullite with a few grains
of corundum and glass (Fig. 7). A few pleochroic
bluish tinted well-developed crystals, probably of
mullite, were also observed. The corresponding red
bauxite specimens had more corundum surrounded
by dark coloured glass. Iron oxide was present as
haematite. No magnetite was observed. Reaction
appeared to be complete at 1500°C. as there was no
cristobalite or haziness of the grains.

In the 60 per cent Al,O4 compositions, which con-
tained about 55 per cent china clay, the haziness of
the grains persisted even at 1550°C. and along with
mullite, corundum and cristobalite were present in
the white bauxite specimens. In the corresponding
red bauxite specimens, there was very little corundum
and more mullite with haematite in solid solution,
imparting pinkish red colour to the grains. A few
grains of magnetite were also observed.

Summary and conclusions

1. Phase equilibria considerations as well as sinter-
ing shrinkage and porosity of the specimens fired at
different temperatures indicate that red bauxite will
not be suitable for high alumina refractories having
80 or 70 per cent alumina due to the deleterious effect
of high iron oxide content.

2. For white bauxite mixes with 80 per cent alu-
mina, grinding the bauxite to —200 mesh and firing
the bauxite-china clay mix at 1600°C. would ensure
removal of all shrinkage from the grog and reduce
its porosity to below 20 per cent.

3. In the case of the composition with 70 per cent
alumina, grinding the white bauxite to —200 mesh
and firing the bauxite-china clay mix at 1550°C.
produces a dense grog.

4. In the case of the 60 per cent alumina composi-
tion with white bauxite, the bauxite need be ground
to —80 mesh and the bauxite-clay mix fired at 1550°C.
to obtain a dense grog with low porosity. If the
bauxite is ground finer, the firing temperature for the
preparation of grog could be lowered.

5. It may be possible to use the red bauxite, which
is of inferior quality, in the 60 per cent alumina com-
position, if it is blended with white bauxite so as to
lower the Fe,O; content to a maximum of 5 per cent
in the fired state. This product should give fairly
good service if not subjected to reducing condition
in service.

Grog of 80, 70 and 60 per cent alumina prepared
from Shevaroy bauxite as suggested above should be
suitable for the manufacture of high alumina refrac-
tories of the respective classes having good refractory
properties.
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Cinders from a high ash Indian coal have been found to consist of two dis-
tinct fractions on the basis of wettability and water dispersibility of the
particles. The water-dispersible fraction (mostly argillaceous in nature) is
not a desirable constituent of the cinder, when the latter is used as a building
material, because the concretes prepared from the untreated cinders possess
low mechanical strength and develop cracks on ageing. A simple method based
on hydraulic elutriation has been found suitable for the resolution of the cinder
into a water-stable and a water-dispersible fraction. The water-stable
fraction may be utilized with advantage as a coarse aggregate in building
mortars and road stabilizers, and the other fraction as a fine siliceous filler

material.

a coal-fired furnace, are chiefly made up of
inorganic aggregates mixed with some un-

burnt carbonaceous matter in the form of graphite
particles,. The relative proportion of the inorganic
and carbonaceous matter in the cinder depends on
the percentage of ash in the coal used, fusibility of the
coal ash and its clinker-forming propensity as well
as method of stoking the coal in the furnace, distri-
bution of heat in the fuel bed, etc. The composition
of the inorganic constituents in the cinder is highly
variable and they are essentially of two types: (i) inert
ignited oxides and silicates of aluminium, iron,
calcium, etc., derived from the effect of heat on the
argillaceous and pyritic constituents of the ‘free
ash ™ in original coal and (ii) some silicates and
aluminates of alkali and alkali earth metals formed
by the incipient fusion and interaction of the fusible
oxides, carbonates, sulphides and sulphates present as
‘fixed ash’ in coal with the argillaceous matter in
coal. These silicates and aluminates can be hydrated
and hydrolysed, and are capable of developing
strength by reacting with lime. The relative amount
of these varieties of inert ignited refractory oxides
and silicates to that of the puzzolanic materials in a
cinder depends obviously on the chemical composition
and fusibility of the coal mineral matter and parti-
cularly on the ratio of ‘free ash’ to ‘fixed ash’ in coal.
The commercial utilization of a cinder as light aggre-
gate in mortar, abrasive powders, reinforcing fillers
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CINDERS, which are the unburnt residue from

in rubber, textile industries and sometimes as puzzo-
lanic additives in road stabilizers, building materials,
etc., depends primarily upon the relative proportions
of inert silicates, aluminates, oxide materials and the
materials of puzzolanic activity as well as on the
amount of carbon and its graphitic nature in the
cinder. But the essential factors other than the
chemical composition of the cinder are the physical
texture, size distribution and other physical proper-
ties such as wettability, water-dispersibility and
hardness of the particles. It is sometimes necessary
to resolve a cinder aggregate into a number of
fractions on the basis of some physical property of
the particles to get the desirable function from each
fraction.

The present paper reports the results of an in-
vestigation into the chemical composition and
physical properties of a sample of cinder from a
high ash Indian coal and points to a possible way
of utilizing it.

Experimental procedure

The cinder sample was examined qualitatively for
its acidic and basic radicals, and its moisture content,
chemical composition and unburnt coke content were
determined in the usual manner.

The cinder was tested for its suitability as a light
aggregate in cement mortar after pulverizing it to a
fine powder in a ball mill and by testing the concrete
blocks formed for tensile strength.
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Results

The cinder, on qualitative examination, revealed
the presence of the following radicals: basic — Al,
Fe, Ca, Mg (trace), Na and K; and acidic — silicate,
sulphide, sulphate and carbonate (trace).

The cinder, on analysis, was found to contain:
moisture, 6:8; silica, 42:2; alumina, 12-2; ferric oxide,
2:9; calcium oxide, 5-9; magnesia, 0-8; alkalies, 1-8;
S (SO,), 29; and unburnt coke, 26-2 per cent.

The cinder can be divided into three portions on
the basis of its solubility in water and mineral acid:
(1) a water-soluble portion (nearly 3 per cent), faintly
alkaline, and showing the presence of sulphides of
sodium, potassium, calcium and traces of soluble
sulphates; (2) a mineral acid-soluble fraction (40 per
cent) comprising chiefly aluminium, iron, calcium
and traces of alkali metals with silicates and sulphides
as acidic radicals; and (3) a mineral acid-insoluble
portion (50 per cent) consisting mainly of ignited
fused particles in which aluminium, silicon, iron and
calcium are detected. It is supposed that the parti-
cles consist of alumina, silica, ferric oxides, aluminium
silicate, etc.

The tensile strength developed in standard cement
concrete blocks made from compositions in which
cinders are used in place of sand is given in Table 1.

The results given in Table 1, and the fact that the
concrete blocks develop cracks on standing, show that
the crude cinder is not a suitable aggregate in cement
mortar.

The cinder particles exhibit some peculiarity in
their behaviour with respect to the action of water on
them. When the cinder is kept in contact with water,
it swells up and the fine particles of the cinder get
dispersed. The muddy dispersion carrying the fine
particles can be easily separated from the coarse
aggregate of the cinder. Fractionation of two types
of aggregates may be hastened up by agitation and
heating.

Water breaks up the cinders on prolonged contact
and agitation into two fractions, A and B. Fraction
A is an extremely fine fraction easily peptized out by
water in the form of a muddy suspension. Being
elutriated out from the cinder, this muddy suspension
yields ultrafine particles, argillaceous in character.
This mud is not plastic and presents a leafy structure
like that of mica. Traction B is a water-stable coarse
aggregate consisting chiefly of ignited fused oxides

TABLE 1 — TENSILE STRENGTH OF CEMENT
CONCRETE USING CINDERS

COMPOSITION OF CONCRETE TENSILE
(paris) STRENGTH
I A \ AFTER 7 DAYS

Cinder Cement Sand b.[sq. in.
nil 1 30 298
0-5 1 25 254
1-0 1 20 220
30 1 nil 198

and silicate materials mixed up with some coke
particles.

Fraction B, on fine grinding, does not set and
harden when it is reacted with lime in the presence
of water. Thus, the water-stable fraction of the
cinder has poor puzzolanic activity. Trial experi-
ments with this fraction, for use as a light aggregate
in cement mortar, showed some promise. The cracks
that developed in the concretes made by using the
crude unfractionated cinder were not observed in the
concrete blocks prepared from this fraction. The
tensile strength of the standard concrete block
prepared by using the water-stable fraction of the
cinder and cured for 7 days was found to be 245
Ib./sq. in., which is higher than that obtained for
concrete (198 1b./sq. in.) obtained by using crude
untreated cinder in place of sand.

Discussion

The low crack resistance of the concretes prepared
from untreated crude cinders may be primarily con-
nected with the high sulphur content of the cinders2.
But the presence of the non-puzzolanic water-peptiz-
able mud fraction in the cinder seems to be partly
responsible for lowering the mechanical strength of
the setting gel formed by the hydration and hydrolysis
of portland cement when the latter is used with the
crude cinder in concrete. Removal of this water-
dispersible fraction by hydraulic classification renders
the water-stable residue quite suitable as a mortar
constituent. The water-dispersible fraction of the
cinder, being very finely divided, may be used as a
filler material in textile, rubber and paper industries.
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The adequacy of procedures for grading flue-cured tobacco, on the basis of
chemical composition of the leaves, has been examined, since the grading of
flue-cured tobacco in India is done mostly on the basis of colour while in U.S.A.
the stalk position is also taken into consideration. Chemical examination of
different grades of flue-cured tobacco grown on non-manure, farm yard manure
and nitrogen-phosphorus-potassium treated plots in a manurial experiment,
has shown that on the basis of chemical composition, the grades of tobacco fall
into two categories: grades 1-4 which are classified as good, and grade 5,
light medium green and dark green, which are classified as poor. Grades 1-4
are characterized by high ash content, low total nitrogen, high soluble solids
and total sugars, and high Kovalenko and Schmuck ratios, while the reverse

is the case with the other grades.

according to the specifications prescribed in

the Tobacco Grading and Marketing Rules!.

The first four grades according to this schedule possess
yellow to orange colour with sponginess extending
from zero in the first grade to about 25 per cent of
the area in the fourth grade. The fifth and sixth
grades consist of light brownish yellow-coloured leaf
with blemishes extending from 25 to 50 per cent of
the area (L.B.Y.1 and L.B.Y.2). The seventh and
eighth grades consist of brown and dark brown-
coloured leaf with blemishes not exceeding 40 per
cent of the area (B. and D.B.). In addition to these,
there are the light green (L.G.) and light medium
green (L.M.G.) grades with blemishes not exceeding
10 and 25 per cent of the area respectively. The dark
green (D.G.) grade consists of leaf which does not fall
in the light green or light medium green categories.
A simplified grading procedure is followed at the
Tobacco Research Sub-station, Guntur, and Central
Tobacco Research Institute, Rajahmundry. Accord-
ing to this, a mixture of grades 1 and 2 of Agmark is
classified as grade 1 and that of 3 and 4 of Agmark
as grade 2. L.B.Y.1 (grade 3) and L.B.Y.2 (grade 4)
and D.G. are the same as the Agmark grades. Grade
5 is a mixture of B. and D.B. of Agmark and grade
L.M.G. is a mixture of L.G. and L.M.G. of Agmark.
Thus the grading of flue-cured tobacco in India is
based mostly on the colour of the leaf, though body
and texture are also taken into consideration; no

THE flue-cured tobacco in India is graded
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reference, however, is made to the stem position. In
the United States of America, on the other hand,
the leaf is primarily divided into (1) scrap trash,
(2) trash lugs, (3) sand lugs, (4) good lugs, (5) best
leaf, (6) second leaf, (7) tips, and (8) trash tips which
indicate positions on the stem of the plant from
bottom to top in the above-mentioned order®. These
are then divided into further grades on the basis of
colour, body and texture. The present investigation
is a preliminary study undertaken to ascertain how
far the present grading procedure adopted in India
is justified on the basis of the chemical composition
of the different grades.

Materials and methods

The material used in these investigations is the
cured leaf of the variety Harrison Special obtained
from the No-manure, IF.Y.M.- and N.P.K.-treated
plots of a manurial experiment, Tobacco Research
Sub-station, Guntur, in 1946. In the F.Y.M.-treated
plots, farm yard manure was applied at the rate of
3 tons per acre about one month prior to transplant-
ing, and in the N.P.K.-treated plots a mixture of
20 1b. nitrogen as ammonium sulphate, 20 1b. P,0;
as superphosphate and 50 1b. K,O as potassium sul-
phate was applied about a week before transplanting.
The cured leaf obtained from these plots was graded
according to the grading procedures of the Tobacco
Research Sub-station, Guntur. Leaves of each grade
from all the replicates of these treatments were mixed
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TABLE 1— COMPOSITION OF THE LEAF GRADES OBTAINED

(Values expressed on oven-dry basis)

GRADE Torar  P,0y Porasu ToraL REDUCING Suc- In-  Ammonia  AMIDE  Nico- SOLUBLE AsH
DESIGNATION N % % SUGARS SUGARS ROSE SOLUBLE N N TINE SOLIDS %,
% % % % N % % N %
(PROTEIN %
N)
%
No-manure grade
1 1 0-36 2:97 2083  12-84 799 0-70 0-015 0-02 0-14 5493  17'56
2 1-54 0-31 271 2095 1235 8:60 074 0-010 0-03 0-17 56:53  17-01
3 1:54 0-24 267 1923  14-84 4:39 0-68 0-019 0-04 0-21 5445  17:36
4 1:49 0-27 2:07 2272 1832 4:40 0-55 0-012 0-02 0-21 5727 1590
5 1-69 0-36 172 1792 11-19 6:73 0-75 0-015 0-04 0-17 5414 1481
L.M.G. 1-58 0-32 275 1573 1199 374 0-67 0-019 0-04 0-14 48-82  15:05
D.G. 1-76 0-33 319 1605 1035 5:70 0-86 0-019 0-05 0-13 49:51 1545
Av.  1:56 0-31 2:58 19006  13:13 5:94 0-71 0-016 0-037 0-17 5381 1616
F.Y.M. grade
1 1-45 0-36 2:94 2099 17-58 271 0-61 0-012 0-07 0-15 5339 1643
2 1-61 0-32 215 2283 2149 1-34 0-54 0-015 0-06 0-23 5785 1717
3 1-57 0-28 2:80 2142 1744 3-98 0-51 0-010 0-05 0-20 5674  18:23
4 1:76 0-25 246 21:34 1888 2:46 068 0-016 0-03 0-19 5434 1693
5 171 0-32 2:84 1713 13-44 3-69 0-75 0-016 0-04 0-15 4822 1532
L.M.G. 1-74 0-31 274 12:64 9-55 3:09 0-92 0-009 0-05 0-15 4742 1487
D.G. 1-72 0-33 2:89 1036 10-23 0-13 0-78 0-012 0:05 0-14 44:53 1561
Av. 175 0-31 2:69 18:00 15:36 2:49 0-68 0-013 0-050 0-17 5178  16:08
N.P.K. grade
1 1-48 0-34 324 2235 1494 741 0-71 0-010 0-08 0-14 5641  17:27
2 146 0-31 343 1939 1441 498 0-63 0-007 0-06 0-16 55:34 1736
3 1-41 0-28 299 1826 1826 0-00 0-58 0-008 0-08 0-17 55:35  16:90
4 1:60 0-26 2:82  21-88 15-72 6-16 0-73 0-011 0-06 0-21 5539  17:69
5 1-62 0-37 226 1921 13-20 6:01 0-78 0-014 0-08 0-18 5048  13:44
LMG: 1-62 0-33 2:69 1271 12:32 0-39 0-77 0-013 0-05 0-14 49:97 1511
D.G. 1-81 0-33 261  10-60 8:01 2:59 0-99 0-008 0-06 0-13 47-51  15:80
Av. 157 0-32 2:86 17:77 13-84 3:96 0-76 0-010 0:067 0-16 5292 16-08

and composite samples of each grade were taken for
chemical analysis. Material from these three treat-
ments was chosen in order to take into account the
effects of manuring also on the chemical composition
of the different grades. The graded samples were
dried at 60-65°C. in a current of air, powdered and
analysed for important constituents. The methods
of analysis followed have been described in a pre-
vious communication®. In addition, P,0; and K,;0
were determined by the A.0.A.C. methods (1945) for
plant samples.

Results and discussion

The results presented in Table 1 show that F.Y.M.
appears to increase the total nitrogen content of
different grades, while N.P.K. treatment appears to
increase the potash content slightly. The P,0;
content of the different grades is not affected by
fertilization. On the basis of average values, ferti-
lization with F.Y.M. or N.P.K. appears to decrease
total sugars and increase amide N.

In the grades themselves the following trends are
observed:

(1) In all the treatments, the ash content is higher
in the higher grades, while there is a sharp fall in the
brown and green grades.

(2) The phosphates are higher in the highest and
lowest grades while they are intermediate in inter-
mediate grades.

(3) The distribution of nicotine appears to be the
reverse of P,Oj distribution.

(4) The soluble solids and sugars are high in the
yellow grades and fall off in the brown and green
grades. The reverse is true of total nitrogen.

In a study of this kind it is necessary to ascertain
if quality, as determined by the present grading pro-
cedure, tallies with quality as determined by the
various chemical constituents that are known to re-
present quality in flue-cured tobacco. According to
Darkis ef al.?, total sugar is the only constituent which
shows a direct relation with quality. Schmuck*
thought that the ratio of carbohydrates to proteins
would furnish a fair index of quality, while Kova-
lenko® and Blick® preferred the ratio of carbohydrates
to nitrogen excluding nicotine nitrogen. These ratios
are presented in Table 2.

The data presented in Table 2 show that none of
the ratios described in literature is particularly corre-
lated with quality as judged by the present grading
system. On the basis of these ratios the leaf can be
divided only into two broad categories: grades 1 to
4 which are high in sugars, and Kovalenko’s and
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TABLE 2 — QUALITY FACTORS IN DIFFERENT

GRADES
GRADE ToraL  KOVALENKO'S SCHMUCK'S
DESIGNATION SUGARS RATIO RATIO
%
No-manure grade
1 20-83 17-80 29-76
2 20-95 15-30 28-31
3 19:23 14-45 28-28
4 22:72 1975 41-31
5 1792 11-80 23-90
L.M.G 1573 1092 23-47
D.G. 16-05 9-85 18-66
F.Y.M. grade
1 20-29 15-61 33-27
2 22-83 16-54 42-28
3 21-42 15-63 41-98
4 21-34 13-59 31-38
5 17-13 10-98 22-83
L.M.G 12-64 795 1542
D.G. 10-36 6-56 13-28
N.P.K. grade
1 22:35 16-68 3148
2 19-39 1491 30-70
3 18-26 14-72 31-49
4 21-88 15-74 2997
5 19-21 13:34 2462
L.M.G. 12:71 8:59 16:50
D.G. 10-60 631 10-71

Schmuck’s ratios; and grade 5, light medium green
and dark green, which are low in these constituents.
The good grades are further characterized by high
ash content, low total nitrogen and high soluble
solids, while the reverse is the case with brown and
green grades.

It has been observed earlier that the American
system of grading takes into account the position
of the leaf on the stem of the plant. Whether the
adoption of the American system of grading results
in better correlation between the chemical composi-
tion and grade is a matter for further investigation.

References

1. Marketing Series No. 70 (Manager of Publications, Delhi),
1937, 18.

2. Darkis, F. R., Dixon, L. F.,, WoLFr, F. A. & Gross,
P. M., Industr. Engng Chem., 28 (1936), 1214.

3. Sastry, A. S., Proc. Indian Acad. Sci., 38B (1953),
125.

4, Scumuck, A., U.S.S.R. State Inst. Tob. Invest. Bull., 24
(1924).

5. KovaLenko, E. 1., U.S.S.R. State Inst. Tob. Invest. Bull.,
125 (1935).

6. BLick, R. T. J., N.Z. ]. Sci. Tech., 25B (1953), 53.

Corrosion of Steel: Part III—Protective Behaviour of
Some Paints

A. K. CHOUDHURY & S. C. SHOME
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Revised manuscript received 12 May 1959

The corrosion of steel coated with paints prepared by mixing single pigments,
viz. chromates, molybdates and tungstates of zinc and lead, with raw linseed oil,
has been investigated by immersing the test specimens for different intervals
in salt solution and measuring the change in the electrode potentials.

Zinc chromate and molybdate give satisfactory protection against corrosion

of steel by salt solution.

Protection by zinc chromate is due to the formation

of an impervious paint coating on steel and in the case of zinc molybdate, protec-

tion is due to both chemical and mechanical effects.

Zinc tungstate behaves

similar to zinc molybdate, but its protective value is slightly less than that of zinc

molybdate.

Lead paints afford protection to steel during the initial stages of

immersion in salt solution, but gradually break down when the coatings remain
exposed to the action of salt solution for prolonged periods.

molybdate and tungstate solutions on iron
in the presence of air was investigated by
Robertson!. Pryor and Cohen? studied the corrosion

THE passivating action of sodium chromate,
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inhibitive behaviour of these compounds and found
that sodium molybdate and tungstate failed to
inhibit the corrosion of iron in the absence of
oxygen. Choudhury and Shome® investigated the
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inhibitive properties of chromates, molybdates and
tungstates of zinc and lead against the corrosion of
steel and observed that when the paints were pre-
pared by mixing single pigments with linseed oil,
zinc molybdate in the paint retained its corrosion
inhibitive property whereas zinc chromate afforded
no inhibition.

Burns and Haring?, and Haring and Gibney®
measured the electrode potentials of painted iron
specimens immersed in salt water in assessing the
protective value of paints against corrosion. A
positive potential indicates passivity and a change
of the potential in the negative direction suggests
that the specimen has undergone corrosion. These
workers followed the corrosion behaviour of painted
specimens with the help of the potential/time
curves. Among the pigments investigated by Burns
and Haring, who undertook short-term experiments
extending up to 20 hr, zinc chromate, and to a lesser
extent red lead, showed remarkable protection. The
electrode potential technique was later employed by
other investigators for the evaluation of paint coat-
ings. Wormwell and Brasher® showed that in assess-
ing the ultimate protective value of the paints, con-
clusions drawn from the shape of the potential/time
curves during the first few hours (or even days) may
be misleading. Greenblatt? recently observed that
shortly after immersion, the potential of a painted
metal becomes more noble than the bare metal and
as the paint deteriorates, the potentials approach
those of the substrate metal. In the present study,
the electrode potentials of painted steel specimens
have been measured over a period of ten days in
order to make a comparative study of the protec-
tive properties of single-pigment paints prepared
from chromates, molybdates and tungstates of zinc
and lead.

Experimental procedure

Painting of steel specimens — Specimens (6 X 2 cm.)
were cut from cold-rolled mild steel strip and the
surface prepared as described in an earlier paper®.
Chromates, molybdates and tungstates of zinc and
lead were prepared in the pure state? and employed
as pigments (metallic zinc and red lead were taken
for comparison). Zinc chromate pigment was pre-
pared as the basic compound, i.e. zinc oxychromate.
Each pigment was ground and passed through a
200-mesh sieve. The paints were prepared by
mixing the pigments separately with raw linseed oil
(commercial) to give a workable paste. The com-
positions of the paints are given in Table 1. The
paints were applied uniformly with a brush to the
steel specimens over an area of 4 X 2 cm., leaving
an area of 2 X 2 cm. bare for electrical connections.

TABLE 1 — COMPOSITIONS OF PAINTS

PIGMENT PIGMENT LINSEED OIL
BY WT BY WT
o/ (y
/0 0
Zinc oxychromate 50-5 495
Zinc molybdate 50-0 500
Zinc tungstate 50-0 500
Zinc dust 730 270
Red lead 769 231
Lead chromate 723 277
Basic lead chromate 53-0 470
Lead molybdate 64-5 35-5
Lead tungstate 611 389

The first coat of the paints was allowed to dry for one

day, then the second coat applied and the painted

specimen allowed to dry for three months.
Corrosion test — Each painted specimen was coated

‘with paraffin wax at the edges and partially immersed

in 3 per cent salt solution in an inclined position in
a 100 ml. beaker, so that the upper boundary of the
paint remained above the liquid level. The progress
of corrosion was followed by electrode potential
measurements. The electrode potential was mea-
sured with reference to a saturated calomel electrode
with the aid of a Cambridge valve potentiometer,
the electrodes being connected through a saturated
KCl-agar bridge. The tests were carried out in
triplicates and the average values of potentials
recorded. The experiments were continued over a
period of ten days and the potential/time curves
were drawn from values of the electrode potentials
determined at intervals of 24 hr.

Results and discussion

The potential/time curves for the painted steel
specimens are shown in Figs. 1 and 2. During the
initial stages of immersion in salt solution, the dry
paint films remained impervious to water and resisted
the flow of electric current. The specimens coated
with the zinc molybdate paint prevented the flow of
current for c. 24 hr and those painted with the zinc
chromate afforded complete insulation throughout
the duration of the experiment. This makes the
determination of potential/time curve for zinc chro-
mate impossible. It thus appears that zinc chromate
paint is anticorrosive because it gives mechanical
protection to the underlying steel. Linseed oil, in
the presence of zinc chromate, perhaps undergoes
oxidation and polymerization producing an imper-
vious coating which resists the attack of salt solution.
This conclusion is supported by the previous finding
that zinc chromate paint, based on raw linseed oil,
has no corrosion inhibitive property®. Burns and
Haring4, however, obtained time/potential curves for
zinc chromate paints employing similar electrode
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F1G. 2 — POTENTIAL/TIME CURVES FOR STEEL SPECIMENS
COATED WITH LEAD PAINTS AND IMMERSED IN 3 PER CENT
SALT SOLUTION

potential technique, but the paints were prepared in
a different manner. They used varnish-reinforced
linseed oil along with the driers and thinners as
vehicle, whereas in the present study the vehicle was
raw linseed oil only. Kittleberger? studied the diffu-
sion of sodium chloride solution through various
paint systems and found that the zinc chromate
paints are permeable to the liquid. He employed

bodied linseed oil as the vehicle and allowed the

paints to dry for two weeks only. Zinc chromate
pigments employed by Kittleberger were also differ-
ent in composition from the basic zinc chromate
used in the present study. The results of the pre-
sent investigation are, however, in accord with the
view advanced by Wagner!® who reported that zinc
chromate produces a relatively impervious paint
film.
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The potentials of steel specimens painted with zinc
molybdate and zinc tungstate have small negative
values and the potential/time curves run almost
parallel to the time axis (Fig. 1), indicating that both
the paints confer good protection to the steel speci-
mens. Zinc tungstate paint is, however, somewhat
less effective than zinc molybdate paint. The pro-
tection afforded by metallic zinc paint is compara-
tively small. Earlier it has been observed by us that
zinc molybdate and zinc tungstate paints possess corro-
sion inhibitive properties®. The paint coatings may,
therefore, prevent the corrosion of steel both by che-
mical and mechanical effects. The curves for all the
lead paints originate at about zero potential value or
on the positive side of the potential scale, suggesting
thereby that the paints effectively protect the speci-
mens against corrosion during the initial stages of
the corrosion test (Fig. 2). The curves, however,
rise gradually to the negative potential side owing to
failure of the paint films. In the previous study3
all the lead paints used in the present investigation
were shown to possess feeble corrosion inhibitive
properties. The early indication of positive poten-
tial in the case of steel specimens coated with the
lead paints, therefore, suggests that the coatings
afford only mechanical protection to the basis metal
during the first few days of immersion in the corrosive
liquid and afterwards the paint films suffer gradual
breakdown.
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Studies in Packaging, Transportation & Storage of
Some Edible Vegetable Oils
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The storage lives of 8 edible vegetable oils, viz. refined castor oil, crude coconut
oil, crude mustard oil, crude olive oil, crude and refined peanut oils, crude se-
same oil and vanaspati, packed in colourless and deep green bottles and stored
at 71-93°F. and 138-42°F. have been determined; the two temperature ranges
approximate to the temperatures encountered during normal storage and during
transport in the tropics. The rates of increase in the acidity of the oils stored
in both types of bottles are of the same order in both the temperature ranges,
whereas the peroxide values of castor, coconut and crude peanut oils stored at
71-93°F. and of crude mustard and refined peanut oil stored at 138-42°F. were sig-
nificantly lower when they were packed in coloured bottles. The differences in the
storage lives of the oils packed in colourless and coloured bottles at 71-93°F. are
significant only in the case of sesame, coconut, castor and crude peanut oils;
at 138-42°F., this difference is significant only in the case of refined peanut and

mustard oils.

A positive correlation has been observed between red/yellow

pigment ratios in the oils and their storage lives in both types of containers

and at both the temperatures.

A high red/yellow pigment ratio in the oils offsets

the effects of degree of saturation of the oils and the colour of the container.

and stored in metallic containers, thus leading

to a great deal of deterioration. King et al.
have investigated the accelerating effect of Cu, Fe,
Mn, V, Ni, Al, Pb, Zn, Sn and Cr stearates on the
production of peroxides in lard at 208°F.; acceleration
of development of rancidity was found to be highest
in the case of Cu stearate and least in the case of tin
stearate. The same workers repeated the experiment
with strips of some of the metals immersed in lard
and found that the relative effects of the various
metals on the development of rancidity were differ-
ent. Cu was found to be active in both the forms.
Fe was inactive in solid state whereas Sn in solid form
was active. Emery? and Emery and Henley® have
shown that rancidity develops faster when oils and
fats are stored in metallic containers or in contact
with metals than when they are held in glass vessels.
Coe? has established that development of rancidity is
least when oils and fats are exposed to light in the
green region (5400 A.) or in the region above 7400 A.
According to Eckey® direct comparison between two
natural fats would not show a correlation between

EDIBLE vegetable oils are generally transported

*Present address: Department of Industries, U.P., Kanpur.
tPresent address: Food Irradiation Group, Atomic Energy
Establishment, Trombay, Bombay.

unsaturation and susceptibility to oxidation as the
effect of natural antioxidants is strong enough to
obscure this relationship. The influence of (1) nature
and type of oil, (2) colour of the glass container in
which the oils are stored and (3) storage temperature
(simulating the conditions obtaining during trans-
portation) on the keeping quality of the oils has been
investigated and the results are presented in this
paper.

Materials and methods

0Oils — Eight edible vegetable oils, viz. castor (re-
fined), coconut( crude), mustard (crude), olive (crude),
peanut (crude), peanut (refined), sesame (crude) and
vanaspati (hydrogenated peanut oil with 5 per cent
sesame oil), were employed.

Containers — Twenty-six oz. colourless and deep
green glass bottles were used.

Storage temperature — The containers were kept at
room temperature (71-93°F.) and at 138-42°F. The
latter temperature range, as employed in the Schaal
test®, simulates the high-temperature conditions that
are likely to be met with during transportation in the
tropics under non-refrigerated conditions.

Analysis of oils — Acidity was determined by the
method according to Jamieson?, peroxide value by
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Wheeler's method® and iodine value by the Wijs
method®. Pigment contents of the various oils were
estimated in a Lovibond tintometer using a 1 cm. cell
in terms of yellow and red colour units.

Storage of oils — The oils, packed in corked colour-
less and deep green glass bottles with a head space of
1'5 in., were stored at 71-93°F. and 138-42°F. Ali-
quots (15 g.) of oil for analysis were drawn from the
same bottles at monthly intervals from the lot stored
at 71-93°F. and daily from the one stored at 138-42°F.
The oils kept at 71-93°F. were stored for 2 years and
those at 138-42°F. for 35 days. Data at six-monthly
intervals in the case of oil samples stored at 71-93°F.
and for 7-day periods in the case of oils stored at 138-
42°F. cre presented i1 this paper. The lot stored at
71-93°F. was stacked on a laboratory bench exposed
to light and the lot at higher temperature was stored
in a hot-air oven and exposed to light for 5 min. daily
at the time of drawing of aliquots for chemical ana-
lysis. This exposure of the higher temperature lot
of bottles to light for 5 min. daily in a way simulates
the conditions obtaining during transportation.
Since the drawing of aliquots of the oils from the
same bottles at intervals results in increased air
space, necessary correction has been introduced in the
values.

Results and discussion

In all the oils stored at 71-93°F., the rates of in-
crease in acidity were the same in both the colourless

as well as green glass bottles (Table 1). The rates
of increase of peroxides were significantly lower
in green bottles in the case of castor, coconut and
crude peanut oils at 71-93°F. (Table 2).

In the oils stored at 138-42°F., the rates of in-
crease in acidity werc the same in both the types
of bottles (Table 3). However, at 138-42°F., only
mustard and refined peanut oils showed significantly
lower rates of peroxide formation in green bottles as
compared to the colourless ones (Table 4).

The data pertaining to the storage lives of various
oils at the two temperature ranges are recorded in
Table 5. At 71-93°F., the differences in the storage
lives of the oils stored in green and colourless glass
containers were significant only in the case of sesame,
coconut, castor and crude peanut oils. However, in
oils stored at 138-42°F., these differences were signi-
ficant only in refined peanut and mustard oils.

The data recorded in Table 5 were further statis-
tically analysed with reference to the differences in
the storage lives of different oils. The analysis
showed that the storage lives of oils stored in colour-
less and green-coloured bottles at 71-93°F. differ
significantly from one another except in the case of
refined castor oil and crude peanut oil stored in
coloured bottles. Of the oils stored in colourless
bottles at 138-42°I°., those in the following groups did
not differ significantly from one another in respect of
their storage lives: (i) crude coconut oil, refined
castor oil and crude sesame oil; (ii) crude sesame oil

TABLE 1 — CHANGES IN ACIDITY OF OILS STORED AT 71-93°F.

(Acidity expressed as percentage oleic acid)

O CoLour ACIDITY OF OIL STATISTICAL ANALYSIS
OF — & =N 7 = —
BOTTLE At 6 12 18 24 Rate of Diff. in Remarks
start months months months months increase rate of
in increase in
acidity acidity
v (G—C)LSE,
Castor (refined) {g o8 1 R, e T 0028y 000340029 Ns.
Coconut (crude) {g 5 b Y i, 2 02t —00231000 N
Mustard (crude)  {§ = R w1 ML joumdioow wE
) 17 ; : . 028 0009
Olive (crude) {g e e o e 6an 00l +00124£0028 NS.
0 . . . .86 . 7
paeens {5 MM IR 2% EL e xs
Peanut (refined) { o i b 0 0 e yns 000040028 N.S.
Sesame (crude) {g 21 i 2 o g oML 4000940037 NS,
! c : 013 014 014 016 0011 ,
Vanssgat {G #h 011 012 014 015 0-011 PG B

C, colourless; G, green; N.S., not significant.
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TABLE 2 — CHANGES IN PEROXIDE VALUE OF OILS STORED AT 71-93°F.

(Peroxide value expressed as milliequivalents of peroxide oxygen per kg. of oil)

O CoLour PEROXIDE VALUE OF OIL STATISTICAL ANALYSIS
OF A 2 A =
BOTILE At 6 12 18 24 " Rate of Diff. in Remarks
start months months months months increase rate of
in increase in
peroxide  peroxide val.
val. (G—C)+S.E.
c 09 34 47 64 67 1461  —091+0-303 Significant
Castar: frutined) {G 09 30 26 35 34 0-55 at 59% level
Coconut (crude) {(C; e e ¥ 3 - 96 —036£0115 do
Mustard (crude) {g pid o Ch £ s WAL —2ma2106 N
Olive (crude) {g e o e or 4 6861 20243427 N
¢ 80 458 54:5 650 921 1874\  —142042:978 Significant
Peausit {erade) {G 80 160 234 242 26:6 454 at 19 level
Peanut (refined) {g b = - ol o ToEY 404141778 N,
Sesame (crude) {g Ly % o L144 o 831 —188+3056 N
Vanaspati {g o 4 Jie 122 i 219 01410605 N

C, colourless; G, green; N.S., not significant.

TABLE 3 — CHANGES IN ACIDITY OF OILS STORED AT 138-42°F.

(Acidity expressed as percentage oleic acid)

O CoLour ACIDITY OF OIL STATISTICAL ANALYSIS
OF o A o O A ==
BOTTLE At /3 14 21 28 35 Rate of  Diff. inrate Remarks
start days days days days days increase  of increase in

in acidity
acidity (G—C)+S.E.

Corgne  {§ 0% 9% 07 0% 0m 0% 0 oemioon s
cemena {3930 3% M OIB I 0T omueor xs
wewaenay {5 9% M I 13118 S oomwms xs
omeeas (G 0% 1% M 1@ Mmoo sy smiems xs
paensy {§ 1R MMM M 00 oo xs
P {§ 016 ST DU o o 0B 0 oomiem s
mme (S 1IR3 30 2m o 2m o oMD omeoms xs
S om IR Oom oShoom oM ON owsem ws

C, colourless; G, green; N.S., not significant,
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TABLE 4 — CHANGES IN PEROXIDE VALUE OF OILS STORED AT 138-42°F.

(Peroxide value expressed as milliequivalents of peroxide oxygen per kg. of oil)

(0)i3 CoLoUR PEROXIDE VALUE OF OIL STATISTICAL ANALYSIS
OF = A — — in -~
BOTTLE At 7 14 21 28 35 Rateofin-  Diff. in rate Remarks
start days days days days days crease in  of increase in
peroxide BV
val. (G—C)4S.E.
Castor (refined) {g 1% % N 8 on b ol -comiom NS.
c 12 15 1-9 2:0 21 21 0-18 : : e
Coconut (crude) { g 2 o 3 22 S 9 I8 0-0004-0-052 NS.
c 2:3 2:2 3-8 54 7-4 117 1-831  —0-0114-0-350  Significant
Mustard (crude) {G 23 17 27 38 51 58 082 at 29, level
. C 17-6 227 28:5 359 437 428 5:61 r
Olive (crude) {G 176 214 275 362 429 425 565y 1003810840 .5,
Peanut (crude) {g 94 o 8 I B 8 Ny e NS.
C 157 296 §5-2 751 940 1194 2090 —14-3704-0-770  Significant
Penuat {sefined) {G 157 215 269 331 403 489 653 at0-1% level
Sesame (crude) {G i ¢ 1 @s 2 Re UL _pamaoso NS.
Vanaspati {8 %g 1; ;; %}; 12(6) ggg gg; +-0-0804.0-324 N.S.
C, colourless; G, green; N.S., not significant.
TABLE 5 — STORAGE LIVES OF OILS
(Storage lives determined on the basis of organoleptic lests)
O STORAGE TEMP., 71-93°F. STORAGE TEMP., 138-42°F.
r A k! e A >
Mean* storage life Diff. in Remarks Mean* storage life Diff. in Remarks
(months) storage (days) storage
—_——h— life ———r——— life
c G (G—C) € G (G—¢)
Castor (refined) 80 10-0 20 Significant at 290 290 0-0 N.S.
0-19 level
Coconut (crude) 11-5 14-0 25 do 29-5 300 05 N.S.
Mustard (crude) 10-5 11-0 0-5 N.S. 18-5 245 60 Significant at
0-19, level
Olive (crude) 15'5 160 0-5 N.S. 275 28-5 1-0 N.S.
Peanut (crude) 70 9-5 25 Significant at 26'5 270 05 N.S.
0-19, level
Peanut (refined) 16'5 170 0-5 N.S. 19:0 255 65 Significant at
0-19, level
Sesame (crude) 140 150 1-0 Significant at 285 290 0-5 N.S.
5% level .
Vanaspati 18-0 185 05 N.S. 330 335 0-5 N.S.
*Mean of two replications; C, colourless bottle; G, green bottle; N.S., not significant.
TABLE 6 — IOD. VAL.,, PROTECTIVE FACTOR AND PIGMENT CONTENT OF OIL
(0)39 STORAGE TEMP., 71-93°F. STORAGE TEMP., 138-42°F.
A A
“Initial Protective Y R R/Y “Initial Protective Y R R/Y
iod. val. factor iod. val. factor
Castor (refined) 84-4 0-38 06 0-2 0-33 847 0-89 0-3 0-2 0-67
Coconut (crude) 84 0-45 0-5 02 0-40 82 1-00 0-3 0-2 0:67
Mustard (crude) 108-0 0-76 2:5 09 0-36 108-3 0-45 40 1-0 0-25
Olive (crude) 97-6 071 0-8 0-4 0-50 98-2 1-01 0-5 03 0-60
Peanut (crude) 100-2 024 0-8 02 0-25 100-5 0-80 06 02 0-33
Peanut (refined) 100-4 1-05 01 01 1-00 100-9 0-31 03 01 0-33
Sesame (crude) 109-1 0-70 1-0 05 0-50 109-0 0-97 06 0-4 0-67
Vanaspati 787 094 02 02 1-00 785 1-02 01 0-2 2:00

Y, yellow pigment; R, red pigment.
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and crude olive oil; (iii) refined peanut oil and crude
mustard oil; and (iv) crude olive oil and crude peanut
oil. Similarly, in the case of oils stored in green
bottles at 138-42°I'., the storage lives of oils in the
following groups did not differ significantly from one
another: (i) crude coconut oil, refined castor oil and
crude sesame oil; (ii) refined castor oil, crude sesame
oil and crude olive oil; and (iii) refined peanut oil and
crude mustard oil.

The data relating to initial iodine values, protective
factor and initial pigment contents of the various oils
arc provided in Table 6. Greenbank and Holm!®
have defined the protective factor as follows:

P.F. - Peroxide val. of untreated fat
o Peroxide val. of treated fat

In our studies we have defined the protective factor
as follows:

Rate of increase in peroxide val. in green glass
container
Rate of increase in peroxide val. in colourless glass
container

P.E. =

The results presented in Table 6 show that the
yellow pigment in the oils is a weaker pro-oxidant,
weight for weight, as compared to the antioxidant
activity of red pigment. Our results on the pro-
oxidant activity of yellow pigment are in agreement
with those of Greenbank and Holm!® who have shown
that carotene is a pro-catalyst for fat oxidation.

The results given in Tables 5 and 6 show that there
is a positive correlation between the red/yellow pig-
ment ratios and the storage lives of the various oils

Letters to

SAMPLING OF LEATHER

IN A PAPER THAT APPEARED RECENTLY IN THIS
Journal, Chakravarti' purports to show that the
criterion developed by Mandel and Mann? for the
selection of the best sampling position on a leather
hide is ““ of no value ", and *““ reduces to choosing the
most uniform blocks, the criterion that they seemed
to reject”’. Mr Chakravarti labours under a mis-
apprehension since the development of our criterion
is not based on the simple additive model used in
his derivation. Using Mr Chakravarti’s notation,
the model underlying our criterion 7s not

Xij =+ p; b+ €

in colourless as well as green glass containers for both
the temperature ranges and that the effect of a high
red/yellow pigment ratio is dominant enough to
offset the effects of the degree of saturation of the oil
and of the colour of the glass container. It is also
observed that the deterioration of the various oils is
much faster at 138-42°F. as compared to that at
71-93°F., and it may not be possible to control it even
with adjusting the proportions of red and yellow
pigments. Therefore, use of refrigerated transport
appears to be essential in the tropics.
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O 0o

the Editor

but rather
Fij=m -+ I’i'|’r3ihj <[ o w1 2 (B)

This model is apparent from the discussion in
section IV of our paper. What Mr Chakravarti’s
argument amounts to is a mathematical proof that
B; =1, on the assumption that B;=1.

The criterion developed in our paper is derived
from equation (B) and is based on the assumption
that the best sampling location is that for which the
sample size is minimum. The calculation of the sam-
ple size involves, as usual, pre-assigned risks for the
“errors of the first and the second type’’3 (p. 152).
In our paper it is then shown that regardless of the
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values assigned to these risks, the criterion for the

best sampling location is the requirement that the
a

quantity ﬁ—(' be a minimum*. It is further shown
1

that this requirement is mathematically equivalent

to making the correlation coefficient between position

value and hide average a maximum.

The formulas derived by Chakravarti from his
additive model are implicitly contained in the for-
mulas given in our paper, by making B; =1. For
example, his formula for the correlation coefficient
p; is immediately derived from our equation (4) by
making the slope m equal to unity. His formula
for the scatter about the regression line is inherent
in our equation (B) above. Finally, assuming 8;=1,

ag
. €; . .
the criterion that — be a minimum reduces, of course,

1
to the requirement that ¢, be a minimum !

Mr Chakravarti further criticizes our criterion by
stating that *“ an average over an entire side does not
represent any tangible quality characteristic ”. But
the validity of our criterion does not depend on this
assumption. Footnote 3 on page 100 of our paper
reads as follows: “ Which value is relevant (e.g. ave-
rage, largest, smallest) depends primarily on the use
of the side in which one is interested. In view of the
general nature of our problem the relevant value was
taken to be the average of the test results of all 21
locations.” A careful reading of our paper will show
that the principle underlying our criterion remains
entirely valid if the average of the test results of all
21 locations is replaced by any other pertinent mea-
sure characteristic of the side or of any portion of
the side.

The table of standard deviations between sides
for each block calculated from our data by Chakra-
varti neither proves nor disproves the validity of our
criterion, since it fails to consider the value of the

slope 8; which, contrary to Chakravarti’s assertion,”

is not necessarily unity. For example, the upper
graph in Fig. 2 of our paper illustrates a case in which
the slope is distinctly different from unity. Incidental-
ly, some of the significant values of X2 obtained by
Chakravarti in the Bartlett test are due, in part at
least, to the dependence of the standard deviation
for each position upon the magnitude of the property
in that position. As an example, consider stitch-
tear strength of the split hides in the parallel direction.
The data for this test are taken from the paper of
Randall et al.4 and are plotted in Fig. 1. One often
finds a relation between standard deviation and
magnitude of the measurement, both in physical
and in chemical tests. This, in addition to other

*In our paper the symbol m is used for the slope (8i). -
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F1G. 1 — RELATION BETWEEN BLOCK VARIANCE AND STANDARD
DEVIATION

considerations, makes the standard deviation an un-
reliable criterion for the comparison of test methods.
This matter is discussed in detail in a paper by
Mandel and Stiehler® in which a sound criterion is
derived for the comparison of methods of test.

It is our belief that one must analyse each statistical
problem in the physical sciences, such as the sampling
problem under discussion, in terms of a statistical
model appropriate to the problem, rather than in
accordance with a standard formula which may not
adequately reflect the physical situation.

JouN MANDELY
C. W. MaNN{

National Bureau of Standards
Washington D.C.}

and

QM Research & Development Command
Natick, Massachusetts}

2 September 1959
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. RanpaLt, E. B.,, Carter, T. J., KiLourr, T. J. et al,
J. Amer. Leath. Chem. Ass., 47 (1952), 404.
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L N N S N

The problem considered by Mandel and Mann can
be stated thus:

A consignment of similar hides is divided into two
lots at random which are then given two different
tannages. Of course, if a characteristic could be
measured over the entire lots, the two tannages could
be easily compared. This being generally impracti-
cable, samples are drawn from the two lots and
compared in respect of the characteristic. The
problem is to find out how best to draw the samples.
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It is known that leather is highly variable, i.e. the
characteristic value and variance vary from location
to location within a leather. Let us assume that the
characteristic values at a particular location (block)
over leathers are normally distributed. If samples
were drawn from all locations of a leather at random,
it would amount to drawing samples from a mixture
of normal populations. Assuming that the mixture
is also of the normal form, certainly the standard
deviation would be larger, and hence a larger sample
would have to be drawn than if samples were drawn
only from locations that give consistent results.

For the better tannage to show up, the location that
consistently discriminates between the tannages is
the best. Common sense considerations lead to the
choice of the most uniform location. The usual
linear model confirms this. On this hypothesis, the
leather variance should be less than the block vari-
ances in respect of any characteristic. The table of
variances calculated by me does not contradict it.

My problem is broader. Suppose we are to find
the best waterproofing treatment for leather. There
are a few chemicals that might prove suitable, and the
temperature, pH and concentration of the solutions
at the time of treating the leather are important
factors. An experimental design to study the above
is required. This experiment, as will be appreciated,
cannot be confined to one block only. The variabi-
lity in a leather and the inequality of block variances
make it difficult to decide upon an appropriate design.
I have discussed how this problem could be attacked.

Mandel and Mann assert that f; is not necessarily
unity. If B;=1, sampling fluctuations will result
in a few b;s being very high and a few very low.
If one such case is taken, a dependence of block values
on side averages or a dependence of standard devia-
tion on magnitude of the characteristic may be found,
but that would prove nothing. To establish this
assertion, it is necessary to show that the frequency
distribution of observed b,’s differs significantly from
the expected frequency distribution of b; when ;=1.

_of measurement in relation to requirement.

Moreover, the model referred to by Mandel and
Mann in their communication is a consequence of their
criterion of regression of block values on side averages
and not a model by reference to which a criterion is
developed. This model has also not been justified by
appeal to physical concepts. In case the model used
by me were inadequate, an interaction term would
be required. This may be tested for by applying
Tukey’s! test for non-additivity.

My statement that ““ an average over an entire side
does not represent any tangible quality character-
istic”’ was in reference to sampling for acceptance ins-
pection only. This problem has not been considered
by Mandel and Mann.

It is my experience that in many cases a standard
deviation becomes unreliable because of the crudeness
It may
be noted that in every case, observed quantitative
data are in the nature of grouped data, the group
interval being the precision of the measurement.
Thus if heights of men are measured in feet and
inches, the group interval is one inch. If it is found
that the standard deviation is about one or two
inches, it is unreliable because the entire population is
divided into a few groups only. A safe practice
would be to ensure that the group interval is not
more than one-quarter of the standard deviation.
Then if Sheppard’s correction is used, the standard
deviation generally becomes reliable criterion.

Lastly, I may add that the problem of finding an
appropriate experimental design for use in the case of
leather is yet unsolved. I have, in my paper, sug-
gested a few possible designs, but their relative
merits can only be assessed by analysing uniformity
trial data.

N. K. CHAKRAVARTI
Defence Rescarch Laboratory
Kanpur
23 September 1959

1. Tukey, J. W., Biometrics, 5 (1949), 232.
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NucLeoNics FUNDAMENTALS by David B. Hosington
(McGraw-Hill Book Co. Inc., New York), 1959.
Pp. xii + 410. Price §9.50

This book is one of a series in nuclear engineering
published by McGraw-Hill. It deals in general with
elements of atomic physics, radioactivity and radia-
tion protection, description of different particle
accelerators and the basic principles of nuclear re-
actors, nuclear and thermonuclear power. This book
is essentially for undergraduate students who have
not had much of preliminary physics dealing with the
nuclear atom. The author has taken considerable
pains to explain the basic principles in a lucid and
simple style.

The first three chapters deal with the atomic struc-
ture and spectrum of the hydrogen atom and the
structure of nuclides. Nuclear stability and the rela-
tion between binding energy and the structure of
the nuclei are described very briefly with instructive
problems. The next two chapters deal with the
phenomena of natural and induced radioactivity
and the nature of the radioactive decay schemes.
The sections on neutron cross-sections and neutron-
induced reactions are useful additions for an under-
standing of the later chapter on nuclear fission.
Chapter 6 contains the basic principles of particle
accelerators and includes brief descriptions of high
voltage, circular and linear accelerators. These are
by no means complete and give only general ideas of
the accelerators and the energies of the particles
attained in each case.

Radiological safety and the instruments for survey-
ing the radiation measurements and monitoring the
operation of nuclear reactors are described in Chapters
7 and 8.

The subsequent two chapters deal with nuclear

fission and the basic principles of nuclear reactors.
The mechanism of a self-sustaining fission reaction is
described. A number of useful numerical problems
dealing with a chain reaction, power density in a
reactor, fission product poisoning, etc., have been
worked out in Chapter 9. Reactor materials, control
and set-up of a reactor are described in Chapter 10
along with problems concerning shielding and the
effects of radiation on nuclear materials.

Useful and instructive chapters on research reactors
and on production of nuclear power follow. Illustra-
tions, designs and working principles of the various
reactors like the Oakridge X-10, Chalk River NRX,
swimming pool type, ETR of Idaho, SUPO of Los
Alamos, pressurized water reactorand the experimental
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boiling water reactor, Calder Hall natural uranium
gas-cooled reactors, sodium reactor experiment
assembly and the Brookhaven liquid metal fuel
reactor are given in these chapters, though very
briefly. It is instructive to go through the pages
on the economics of nuclear power and the feasibility
of nuclear propulsion for ships and nuclear-powered
aircraft.

A few pages are devoted to thermonuclear power
and fission reactions. There is already an increasing
amount of work carried out in this field and necessarily,
therefore, any attempt to present these phenomena
in a book of this type can only be sketchy. The final
chapter deals with the methods of production of
nuclear fuels, more specifically those concerning the
production of U2 and deuterium.

At the end of the book, a glossary of the terms in
use in nuclear technology and atomic and nuclear data
are given. The table containing the properties of
nuclides would be useful for ready reference of isotopic
abundances, half-lives of nuclides and neutron cross-
sections.

On the whole, the presentation of the material has
been smooth and easily understandable. The earlier
chapters on the nuclear atom and atomic structure
are, however, very elementary. As an introductory
course on nucleonics, the book should be useful and
should create further interest in nuclear engineering.

Vo K. Iva

SoviET PHARMACEUTICAL RESEARcH: Vol. IIT —
MepiciNAL CHEMISTRY, Consultants Bureau Che-
mistry Collection No. 4 (Consultants Bureau Inc.,
New York). Pp. 556 + 6. Price $100.00

This volume is a fine collection of translations of 87

research papers of Soviet origin on various aspects

of medicinal chemistry. It gives a fairly connected
story of the endeavour of the Soviet chemists in the
field of drug research over a period of ten years ending

1955. All these papers were published after the

Second World War, but the subject matter of some of

them would suggest that at least those published in

the forties represent some of the work carried out
during the war years.

The first ten papers relate to structure-activity
relationships particularly with reference to the deve-
lopments in the field of sulphanilamides and in the
evolution of parasiticidal acridines and quinolines.
Some of these papers such as those of Boldyrev and
Postovsky, of Topchiev, Bekhli and Kirmalova or of
Stavrosvskaya furnish a refreshing peep into the
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trends in the thinking of Soviet chemists in the field
of evolution of new chemotherapeutic agents. The
rest of the papers are representative of the variety
of problems in which the different medicinal chemistry
and allied research centres in the Soviet Union are
interested. There are contributions on the synthesis
of a wide variety of possible chemotherapeutic agents
such as the potential anti-tubercular isonicotinic hy-
drazide derivatives, homologues of para-aminosali-
cylic acid and thiozolidones, potential antimalarials
among the quinolines and aminonaphthalenes, anthel-
mintics of the coumarin series, barbituric acids,
chloromycetin analogues and the anaesthetics in the
propanol ester and the substituted naphthalene series.

Ten papers deal with the comprehensive studies of
Knunyants, Linkova and their colleagues at the N. D.
Zelinsky Institute of Organic Chemistry of the
U.S.S.R. Academy of Science on the reactions of
mercapto amino acids. Synthesis of some interesting
amino acid derivatives and a new method of synthesis
of polypeptides, in which mixed anhydrides are re-
placed by N-acyl 3: 3'-dimethyl-B-thiolactones as
the acylating agents, are described.

There are some interesting papers on the medicinally
important natural products. One of these describes
the synthesis of emetine by Evstigneeva, Livishits
and Bainova and another on the synthesis of papa-
verine in good yield by Braz and Chizhov. Structure
of gramicidin C is dealt with in three good papers by
Gavrilov and his colleagues and by Reznichenko.
One of the papers describes the synthesis of some
colchicine derivatives by introducing substituents
without disturbing the integrity of the basic skele-
ton of the molecule, another paper reports the
synthesis of amino alcohols similar to ephedrine and
there is a paper by Kanevskaya and Znaeva describ-
ing the synthesis of some homologues of aglucones
of cardiac glycosides.

The volume also has a number of translational
inaccuracies and printing errors. This volume, as
also the first two volumes, are bound in stiff paper.
For an expensive set such as this, a stiffer bind-
ing material should have been provided and would
certainly improve the get-up.

In any case this volume, as also the first two,
should find an important place in all the libraries of
institutions connected with pharmaceutical and medi-
cinal research. One cannot avoid to repeat that the
price of $ 100.00 for the third volume is very high
indeed; even $ 200.00 for the entire set of three
volumes is high. It is to be hoped that the Consul-
tants Bureau will endeavour to bring the price down
so that more libraries may be able to acquire this
valuable set.

M. L. DuAR

ENGINEERING MECHANICS — STATICS AND DyNAMICS
by H. L. Langhaar & A. P. Boresi (McGraw-Hill
Book Co. Inc.,, New York). Pp. xiv 4 705.
Price $9.00

Mechanics is a deductive science; hence it is essen-

tially mathematical. The book, therefore, rightly

aims at presenting the subject to the junior engineer-
ing students in such a way that the mathematical
aspect is appreciated (rather than shunned) by the
student. The stress is, therefore, on the methods of
applying the principles of mechanics to solve physical
problems and not on the derivation of formulae. To
sustain the student’s interest, every new concept is
explained by a physical example and the mathematical
theory is subsequently evolved. For example, the
concept of simple harmonic motion is introduced with

‘the familiar example of ‘Scotch Yoke’. All this is

in line with the present trend in classifying engineer-
ing disciplines under the heads: Energetics, Materials
and Information.

The first seven chapters deal with statics and the
remaining eight chapters deal with dynamics. Vec-
tors are introduced in the very beginning. Vector
product and differentiation of vectors are introduced
in Chapters 6 and 15, which deal with three-dimen-
sional statics and dynamics respectively. These two
chapters illustrate the simplification achieved by the
use of vector methods. The concepts of stress and
pressure are explained clearly. A number of examples
are given on trusses and joints. Distinction is drawn
between dry friction and lubricated friction. Stress
is rightly laid on free body diagrams.

Shearing forces and bending moments are not
properly explained and the graphical method is not
stressed. Virtual work is not properly dealt with.
Hydrostatics is included in Chapter 4 on distributed
forces. Some topics such as moments and coplanar
forces are treated analytically. Use of gravity axis
while dealing with centre of gravity is good. A whole
chapter (Chapter 7) is devoted to energy principles in
statics. Similarly, a separate chapter (Chapter 10)
on momentum principles precedes the chapters on
kinematics and dynamics of rigid bodies. This is in
line with the current trend in teaching with emphasis
on presentation of different topics as part of a single
concept.

Relative velocity is explained clearly. The figures
given on page 389 taken from ‘ elementary mechanics
of fluids ’ and the example (p. 399) taken from fluid
mechanics are quite interesting. The authors claim
that the book “ provides an adequate basis for later
studies of fluid mechanics and mechanics of de-
formable bodies”. The theory of free and forced
vibrations is presented in a simple manner with
due stress on engineering applications. Drawbacks in
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Newtonian mechanics, when applied to electromag-
netic theory, are mentioned. Passing reference is
made to thermodynamics while dealing with energy.
Such references serve to arouse interest and enthusiasm
of the student to learn other subjects. References are
also given to advanced works. One of the special
features of the book is a number of review questions
given at the end of each chapter.. The book closes
with an appendix containing some standard results
on centre of gravity and moment of inertia which
serve as ready reference for the students. The book,
with its lucid treatment of the subject matter and
with a number of solved and unsolved examples, and
above all with due attention paid to the student’s way
of thinking, is easily one of the best text-books on the
subject.

B. R. SETH

COLORIMETRIC METHODS OF ANALYSIS, INCLUDING
ProtoMETRIC METHODS: Vol. ITA, by F. D. Snell,
C. T. Snell & C. A. Snell (D. Van Nostrand Co. Inc.,
London), 1959. Pp.x + 793. Price 112s. 6d.

A revision of the third edition of this useful book,
especially of Vol. II, dealing with inorganic analysis,
was being awaited for some time in view of the many
important new methods developed since 1949. The
present volume is thus a welcome supplementary,
covering the recent literature from 1948 to the end
of 1955, including earlier omissions. Similar supple-
mentary numbers will appear for the other volumes
comprising the third edition.

In the present volume, flame photometry has been
regarded as essentially a colorimetric method; so,
sensitive flame photometric methods have been in-
cluded. Asin the previous number, details of process-
ing typical samples prior to determination of the parti-
cular constituent by a method of choice have been
included, retaining the practical usefulness for which
Snell’s volumes are well known. A desirable degree
of relaxation by the authors in the critical selection of
published methods is noticeable in the present volume.
The authors’ team has also been enlarged from two
to three by the inclusion of a younger Snell (C. A.).

One unavoidable disadvantage in a book of this
kind is that the information provided in either of the
two volumes (II and ITA) is incomplete without the
other, and is altogether not easy reading to a general
reader. It is to be understood, however, that Snell’s
volumes are not so much intended to be text-books
as ready reference manuals to the senior analyst in
his laboratory, providing him with a selected collec-
tion of the available colorimetric (and photometric)
methods. This purpose is as faithfully served in the
present volume as in its predecessors.

J. Guera
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CHROMATOGRAPHIC REVIEWS — PROGRESS IN CHRo-
MATOGRAPHY, ELECTROPHORESIS AND RELATED
MEeTHODS: Vol. 1, edited by Michael Lederer (Else-
vier Publishing Co., London), 1959. Pp. ix + 276.
Price 45s.

This publication, the first of a proposed series, gives

in an attractive handy volume the reviews in English

as originally appearing in the Journal of Chromalo-
graphy in different languages. This is a welcome
addition to the editor’s comprehensive compendium

‘ Chromatography ’.

Vol. 1 of this series contains: reviews on two tech-
niques, Chromatostrip and Chromatoplate, and High
Voltage Electrophoresis; besides, an original contri-
bution on Paper Chromatographic Separation and
Identification of Phenols’, reviews on Methods for the
Separation of South American Strychnos and Indian
Curare Alkaloids, Chromatography of Sterols, Steroids,
and Related Compounds, Paper Chromatography of
Chloroplast Pigments, Chromatographic Identification
of Anthocyanin Pigments; and two reviews cover-
ing inorganic compounds, namely Paper Chromato-
graphy of Inorganic Phosphorus Compounds and
Separation of Isotopes by Chromatography and by
Electrophoresis.

Though the reviews are written by different authors
and are of varying length depending upon the subject,
a certain uniformity and balance are seen in all, evi-
dently following a pattern set by the editor. Each
review, written by experienced senior workers in the
field, brings out, after a general survey of the problem
and work, specific methods with recommended pro-
cedures, the difficulties that will be met with, the pre-
cautions to be taken to avoid difficulties and pitfalls
in the interpretation of the chromatograms. A
special feature of the reviews on groups of compounds
is the discussion on structure of compounds in relation
to chromatographic behaviour, knowledge of which
gives us good insight into the theory of chromato-
graphic separation and provides a rationale in the
selection of adsorbents, solvent combinations, etc., for
better separation of mixtures of complex compounds.

There has been an increasing tendency, especially
in India, to rely too much on R; values as a means
of identification. It has been clearly brought out
in the different reviews that the R; value is subject
to large variation depending on a large number of
factors and that it is preferable to compare the move-
ment in relation to a known substance co-chromato-
graphed. This is especially true in the case of com-
plex organic compounds such as alkaloids and steroids
where reciprocal influences are observed.

Being contributions from active workers in the
field, these reviews will be extremely useful to the
research workers and students alike and many reviews
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also give much new unpublished data. The value of
these reviews would be greater if the limits of detection
of separated compounds in relation to detecting agents
are also given. A minor point is that in the chapter
on ‘Separation of Alkaloids’, a number of notations
and certain ordinates in the figures have not been
explained. The production is of a very high standard
and the volume has a comprehensive index.

V. S. GOVINDARAJAN

QUANTITATIVE METHODS IN HUMAN PHARMACOLOGY
AND THERAPEUTICS: Vol. 3 — Proceedings of a
Symposium held in London on 24 and 25 March
1958, edited by D. R. Laurence (Pergamon Press
Ltd, London), 1959. Pp. xvii 4+ 253. Price 45s.
net

Fourth in the series of symposia organized by the

Biological Council’s Co-ordinating Committee for

Symposia on Drug Action, Quantitative Methods

i Human Pharmacology and Therapeutics, edited

by Dr D. R. Laurence, has been published by the

Symposium Publications Division of Pergamon Press

in 1959.

The title of the book represents a new trend that is
developing in the field of pharmacology. The organic
chemists keep on making closely related chemical
compounds and their comparative assessment by
animal experiments becomes difficult. So much so
evaluation of therapeutic efficacy as well as safety and
freedom from side effects of drugs have to be assessed
in human beings more often than ever before. This
is not to deprecate the importance of animal experi-
ments or bypass laboratory tests but to emphasize
the fact that comparison of drugs with related acti-
vities has to be critically carried out in human beings.
Problems related to this subject have been dealt with
in this symposium.

The symposium keeps the quantitative assessment
in the forefront and dwells on the following aspects of
the subject: (1) Methods and problems associated
with evaluation of drugs in man; (2) Newer statistical
methods applicable to human pharmacology and
therapeutics; and (3) Introduction of drugs into
clinical practice and clinical trials.

Part I deals with methods of objective measure-
ments in man. Each chapter is followed by a discus-
sion of the limitations and advantages of individual
technical procedures, and a wide variety of techniques
are dealt with. Besides this, the introductory chapter
by Prof. J. H. Gaddum and the chapter on ‘ Expe-
riences in Human Pharmacology ’ by Dr Harry Gold,
who has been especially interested in carrying out
trials with cardiac glycosides in human patients, deal
with general problems associated with evaluation
of drugs in man, The last chapter in this part by

.trials.

Dr H. K. Beecher deals with the problem of express-
ing symptoms in quantitative terms, and ‘ pain’
forms the main theme of this chapter.

Part II deals with the newer statistical methods
applicable to human pharmacology. It has been
said that invasion by mathematics has robbed biology
of its charm but the field of pharmacology is one
branch of biology where mathematics has increased
its application and thus added to its lustre. Some
of the less obvious statistical methods have been dis-
cussed. Use of sequential analysis and randomized
blocks as applied to certain trials have been dealt
with.

Part III is on introduction of drugs into clinical
practice and clinical trials. The first two chapters in
this part deal with toxicity studies and small-scale
The last chapter deals with ethics of clinical
trials, and the subject, naturally, has attracted much
discussion. The various facets of the problem have
been thoroughly discussed and this part makes
interesting reading.

The book is an excellent addition to the literature
on medicine and pharmacology, and should be a
“must ’ for all those interested in trying new drugs
on human beings. In such a compilation, a little
repetition is perhaps unavoidable: principles of
randomization, double-blind study, use of dummies
have been dealt with by more than one author,
The general printing and get-up of the book are
commendable.

M. Sirst

PriNcIPLES OF MoDERN PHyYsics by Robert B.
Leighton (McGraw-Hill Book Co. Inc., New York),
1959. Pp. xii + 795. Price $12.50

As is indicated by the title, this is a book which

covers practically the whole range of modern physics,

building it up from physical principles. As the
author states in his preface, ‘“ The general plan of
treatment is to concentrate first on the broad funda-
mental principles which underlie most of modern
physics as we know it, and then to see how these
fundamental principles operate to yield the observed
complex behaviour of matter”. The book starts
with a chapter on relativity, followed by a fairly
long exposition of quantum mechanics extending
over nearly 200 pages. A good account of the appli-
cation of quantum mechanics to spectroscopy (both
atomic and molecular spectra) then follows and after
that a brief discussion of quantum statistics and the
band theory of solids. There is a short chapter
on X-rays dealing with the main facts of production
of X-rays and their interaction with matter together
with the essentials of the diffraction of X-rays by
crystals. The rest of the book, about 250 pages,

581



J. SCI. INDUSTR. RES., VOL. 18A, DECEMBER 1959

deals with nuclear physics — with such topics as
particle scattering, radioactivity, nuclear stability,
nuclear reactions, forces and models, ending with
fundamental particles and cosmic rays. There is a
table of physical constants at the end, followed by
a number of tables dealing mostly with nuclear
physics.

The book is eminently readable and special care
has been taken to set forth, in fairly good detail, the
physical assumptions underlying the various theories.
A large number of diagrams are included, in parti-
cular showing the variations of the different functions
met with. The photographs dealing with particle
tracks are particularly noteworthy. Every section
contains a number of exercises, some of which fill
up the gaps in the text and some of which require
effort on the part of the student. The latter should
help the student in gaining mastery over the
subject.

The only defect, if at all, which the reviewer
could notice in the treatment is a slight over-state-
ment regarding the extent of our knowledge of
Nature, e.g. dealing with quantum electrodynamics,
the author states,  This theory is at present believed
to be capable, in principle, of describing to any
desired degree of precision, all observable properties
of matter, except those which depend upon gravitation
or nuclear forces” (italics as in the book). This is
rather reminiscent of the types of statements made
by physicists about fifty years ago.

The selection of topics is obviously based on the
author’s particular interests, e.g. the Raman effect
and polarization of the photon do not find a place
even in the index. However, the treatment of
atomic spectra is better than in most books on
quantum mechanics and on the whole the book does
give a balanced account of the problems of modern
physics.

The book can be confidently recommended to post-
graduate students of physics who are not specializing
in theoretical physics.

G. N. RAMACHANDRAN

INTRODUCTION TO THE PHYSICS OF MANY-BODY
SystEMs by D. Ter Haar (Interscience Publishers
Inc., New York), 1958. Pp. viii 4 127. Price
$3.85

This book by Ter Haar is the fifth volume in the

series ‘ Interscience Tracts on Physics and Astro-

nomy ’, and is a welcome and timely addition to the
rapidly growing literature on the theory of many-
body systems.

The book has been divided into two parts: the
first part deals with the effective field theories and the
second with the various theories of collective be-
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haviour and their applications. The discussion of the
effective field theories starts with the Hartree-Fock
approximation where one tries to reduce the many-
body problem to a suitable one-body problem by
replacing the effect of all other bodies by an effective
field due to them. This method has been very suc-
cessful in the case of the electronic structure of atoms,
molecules and solids, and recently it has been lifted
to a new level by Brueckner and his collaborators in
dealing with the nuclear many-body problem. The
theory due to Brueckner and his associates has one
great advantage over the old Hartree-Fock theory
in that it treats the interaction between two particles
accurately and replaces the effect of the remaining
A-2 particles by an effective field. Brueckner’s
theory is discussed in Chapter IV of the book and
references are given for additional information.

The Thomas-Fermi statistical theory has been dis-
cussed in Chapter III and an up-to-date list of its
various applications has been included by the author.
Further, in Chapter V the concept of effective mass
and quasi-particles which one comes across in solid
state physics (exciton, polaron and excitaron) have
been discussed.

Chapter VI in the second part of the book deals
with the classical version of the collective theories:
the Tomonaga method, Yevick-Percus method,
Fourier components of density as collective co-ordi-
nates method, and the redundant variable method.
A brief introduction to the collective motion in
quantum mechanics is given at the end of the chapter
and references for further information are given. In
Chapter VII the Tomonaga and Yevick-Percus
methods are applied to sound waves in a gas and in
one-dimensional crystal. The last three chapters
(VIII, IX and X) are devoted to a discussion of the
plasma oscillations in metals and their dispersion
relation, the collective behaviour of nuclei and the
collective approach to liquid helium.

In Chapter X, the author has only mentioned the
problem of superconductivity along with the liquid
helium problem, but there is no discussion of the
work of Bardeen, Kuper, Schrieffer and Bogoliubov.

In conclusion, it should be mentioned that this is
hardly a book for a newcomer to the subject, but
it is an exceedingly useful ‘ repetitorium ’, clear and
brief.

D.S.K.

TuE WEALTH OF INDIA, RAw MATERIALS, Vol. V:
H-K (Publications Directorate, Council of Scien-
tific & Industrial Research, New Delhi), 1959.
Pp. xxv 4 332 4 xii. Price Rs 30.00

This volume, the fifth of the series, covers 380 entries

(370 on plant species, 7 on animals and 3 on minerals)
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beginning with Habenaria and concluding with
Kyllinga squamulata. The general pattern of treat-
ment is in conformity with the earlier volumes. Itis
not to be expected that each of the entries would be
handled with equal thoroughness. But, every one
of them is written by a competent authority. This,
combined with the catholicity of the literature con-
sulted, the scholarly precision in the presentation of
data, clear printing easy to the eye for reading,
and attractive get-up, all add up to ensure to this
volume a worthy place in the distinguished family of
its predecessors.

No reviewer can aspire to evaluate all this mass
of information presented with such painstaking care;
the data spill over many scientific disciplines. Natu-
rally, there is room for difference of opinion on the
space to be allotted to and the perspective in which
any given item is to be handled. Even so, the
coverage enjoyed by ‘Insects and Insect Pests’
running over 52 pages and forming nearly a sixth
of the volume might be demurred to by the non-
entomologist reader of The Wealth of India.

The exact connotation of the word ‘Malnad’
(p- 33), which, incidentally, is not in italics, may not
be clear to the average reader. On page 84, ‘ Bhende ’
does duty for ‘Bende’, the Kannada name for
Hibiscus esculentus. The bald statement that Jaca-
randa acutifolia is a host plant for lac (p. 278) could
convey the erroneous impression that lac is actually
being cultivated on this plant. The averment that
“almost all superior perfumes contain at least a
small amount of jasmine oil”’ (p. 289) is open to
question.

These, however, are only minor blemishes and only
serve to highlight the very high standard maintained
throughout the volume. The colour plates are hand-
some, some strikingly so; the photographs are expres-
sive, although Fig. 166, Kochia indica, provides poor
company. The index is compiled with a thorough-
ness which is necessary.

In this volume, quantities are generally expressed
in F.P.S. and only occasionally in C.G.S. units. A
complete changeover to the metric units would bring
the future volumes in line with the adoption of these
international units by India.

Readers who consult an encyclopaedia are of two
categories: the specialist who wants to know not
merely what is known but the sources of such infor-
mation; then, there is the ‘ average general reader’
who likes to have his information dished out to him
in a palatable form. Both these categories are well
served by this volume which will prove to be amply
rewarding to the specialist and fascinating to the

layman.
M. N. Ramaswamy

COLORIMETRIC CHEMICAL ANALYTICAL METHODS (The
Tintometer Ltd, Salisbury, England), Fifth Edi-
tion, 1959. Seven Parts. Price 30s.

The fifth edition of this handbook is essentially a

laboratory companion for those using chiefly the

Lovibond comparators for colorimetric analysis.

This book contains details of many tests which are in

current use and which have been suitably modified

for use with the Lovibond colorimeter. The text
has been rewritten in this edition and 12 new mono-
graphs have been added.

In the introductory chapter the publishers claim
that the Lovibond colour standards cover practically
the whole range of colours that are usually required
in laboratory colorimetric work and that the use of
these avoids possible errors in the preparation of
comparison standards of known composition. The
colour standards are claimed to be permanent.
These consist of three series of coloured glass slips,
one of red (magenta), one of yellow and one of blue.
Each series is a linear scale of the same colour rising
from the palest perceptible shade to a fully saturated
spectral colour. Any colour may be matched by
superimposing suitably chosen colour glasses. It is
claimed that there are in all nine million possible
combinations of these glasses.

The handbook is divided into seven parts and in
each part individual analyses are described lucidly.
The different Lovibond colorimeters and the prin-
ciples on which these operate are described in Part 1,
and Part 2 deals with the colorimetric determination
of pH, the use of indicators and the details of
Lovibond colour standards ranging from pH 0-2
to 14 and procedural methods.

In Part 3, the colorimetric analysis of some 28
inorganic basic and acidic radicals is described.
These colorimetric procedures include modifications,
in certain cases to suit their use in the Lovibond
apparatus. As is suggested in many places in this
handbook, these methods are more useful in industrial
practice such as in metallurgy, manufacture of cos-
metics and electrolytic processes and also in agri-
culture, public health, etc. Part 4 deals with organic
colorimetric analysis describing chiefly the analyses of
industrially important organic chemicals like carbon
tetrachloride, DDT, anionic synthetic detergents,
furfuraldehyde, etc.

In Part 5 a number of chemical, pathological and
analytical procedures are described in considerable
detail, and the determination of noxious vapours,
toxic gases, chlorinated hydrocarbons, nitrobenzene
in the atmosphere of industrial locations and of
hydrogen sulphide in fuel gas is described in Part 6.
The last part deals with the use of the Lovibond com-
parators and discs in colour grading of refined cresylic
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acids, benzole and allied products, lubricating oils and
petroleum, shellac and varnish, oil lacquers and
resins, the quality grading of active carbon, refined
lower boiling products of coal-tar, milk and a few
other items. Most of these follow the officially pres-
cribed methods, with minor modifications wherever
necessary.

This handbook describes in considerable detail the
use of the comparatively less expensive colorimetric
apparatuses manufactured by the Tintometer Ltd and
it should be useful in most analytical laboratories.
These techriques are simple and quick, and are,
therefore, likely to be useful, particularly in indus-
tries and public health analytical laboratories. The
publishers claim that the Lovibond comparators
are extremely simple, strong and economic, and that
even an unskilled worker can obtain reliable results
without much training. The colour glasses are per-
manent and do not, therefore, require renewal as is
the case with the tubes of standard coloured solutions.
The use of a sufficient number of colour discs is claimed
to cover practically the entire range of colours re-
quired in laboratory colorimetric analysis. Great
care has been taken in the publication of this loose-
leaf volume with three different indexes to make for
easy reference. It is remarkably free from errors and
each part is easily accessible through the appro-
priately captioned colour-coded sheets. The book is
reasonably priced.

M. L. DuHAR

HETEROCYCLIC CHEMISTRY — AN INTRODUCTION by
A. Albert (University of London, London), 1959.
Pp. viii + 424. Price 45s. net

This is an unusual book, very good from one point

of view. It provides a sound framework, built from

the common theoretical concepts of organic che-
mistry, within which the numerous types of hetero-

cyclic compounds can be classified and studied in

relation to their structure and properties. It suffers,
however, from the defect of a tedious and laboured
presentation of elementary electronic theory in its
application to heterocyclic chemistry. The expres-
sions m-deficient and w-excessive heteroaromatics
are infelicitous and serve no special purpose. The
author’s treatment of heterocyclic compounds on the
basis of the w-electron distribution in the ring sys-
tems is rational and useful, but by no means new.
Noller’s Chemistry of Organic Compounds, for ins-
tance, explains briefly and clearly the relative re-
activity of benzene, thiophene, pyridine, etc., towards
electrophilic and electron-donating reagents in terms
of the unshared electrons of the hetero atom and the
electron density on the carbon atoms.
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There are 12 chapters: general introduction;
heteroparaffinics; general discussion on heteroaro-
matics; =-deficient N-heteroaromatics; mw-excessive
N-heteroaromatics; =w-excessive O- and S-hetero-
aromatics; heteroethylenics; spectra; ionization
constants; oxidation-reduction potentials, dipole
moments; interpretation of complex formulae in
terms of physical and chemical properties; notes
on some rational approaches to new synthesis. The
chapters on physical properties provide useful data
and constitute the best part of the book.

The book is weak in the treatment of the classical
orgarnic chemistry of important heterocyclic types and
individual compounds, such as cyanuric chloride and
symmetrical triazine derivatives, flavones and iso-
flavones, penicillin, and the alkaloids. The methods
employed for determining the structures of hetero-
cyclic compounds occurring in nature and synthetical
reactions have received little attention. There are
several statements which are ambiguous or erroneous.
Examples are ““ the sulphur-dye, Hydron Blue,
(made) by heating in turn with p-nitrosophenol and
sodium sulphide "’; * carbazole can also be prepared
by diazotizing 2-aminodiphenylamine ”; *“ the Kos-
tanecki-Robinson reaction is best carried out in
glycerol at 250°”"; ““ the flavonols are 2-phenyl-3-
hydroxyflavones ”’; “ flavonols . . . occur in nature,
but not to so great an extent as flavones "’; *“ for the
new light which infrarcd spectra shed on the consti-
tution of indanthrone, see Wyman, 1956 (an un-
critical reference to a paper ot doubtful significance);
‘““isoxazoles are made from 1:2-dicarbonyl com-
pounds and hydroxylamine . Quercetin, rutin,
cyanidin, khellin, Aniline Black, biotin, 8-hydroxy-
quinoline, vioform, strychnine and reserpine are not
mentioned. Chloroquine is more valuable at the
present time as an extra-intestinal amoebicide than
it is as an antimalarial agent. The only reference to
the biolozical properties of flavones is the discredited
work of Moewus. The references have not beea
chosen judiciously and some are out of date. For no
obvious reason reviews of the 1940’s are sometimes
preferred to those of the 1950’s. Among several
omissions of references to important publications, two
are Wiley’s excellent chapter on Heterocyclic Che-
mistry in Vol. IV of Gilman’s Organic Chemistry and
Acheson’s Acridines.

The claim on the dust cover that the book is “a
standard work of reference fully adequate to the
purposes of research workers, including those working
in biology and medicine ”’, is unjustified. It can be
recommended as an introduction to one aspect of
heterocyclic chemistry.

K.V.
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NOTES & NEWS

Anti-lambda particle

EXPERIMENTAL EVIDENCE OF THE
existence of the anti-lambda parti-
cle was presented at the Ninth
International Conference on High
Energy Physics held at Kiev.
The anti-lambda particle is the
newest of the ‘strange’ particles
to be detected by the tracks left ina
cloud chamber in its encounter
with other particles. The photo-
graph establishing its existence was
taken in the 6 ft bubble chamber
at the Lawrence Radiation Labo-
ratory, University of California, and
clearly showed the creation and
decay of the anti-lambda particle.
The photograph depicted an anti-
proton entering from the bevatron
at the bottom of the picture, then
its track suddenly ended and,
after a gap, two V-shaped tracks
occurred. The V on the right was
the result of the decay of an ordi-
nary lambda particle. The V on
the left was a consequence of the
decay of an anti-lambda particle.
Another particle was also seen on
the left side of the V and was an
anti-proton, which created, a little
above, a four-pronged pi meson
star [Sci. News Lett., Wash., 76
(1959), 831.

Nature of gaseous carbon

GASEOUS CARBON AT HIGH TEM-
peratures, which has hitherto been
considered as consisting exclusive-
ly of monatomic carbon, has now
been shown to consist predomi-
nantly of polyatomic molecules,
particularly triatomic molecules
and molecules with five carbon
atoms. This is unexpected be-
cause of the fact that the tempera-
tures would be high enough to
rupture the carbon-carbon bond.

The polyatomicity of carbon in
the gaseous phase has been sup-
ported by a theoretical study using
quantum mechanics. According to
the calculations, if the gas phase
is in contact with the solid phase
in a closed system, the increasing
pressure is sufficient to prevent
dissociation at the polycarbon
molecules at high temperature.
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There will be relatively little mon-
atomic carbon at 2500°C. or
higher temperature. Most of the
molecules are in the form of
chains, and those with odd num-
ber of atoms are more abundant.
According to calculations, at
2500°K. the average chain length
is 6:2 atoms [Chem. Engng News,
37 (33) (1959), 36].

Control of
deuterium fusion reaction

THE OCCURRENCE OF A CONTROLLED
fusion reaction for the duration of a
small fraction of a second has been
reported from the experiments in-
volving thermonuclear reactions
produced in the ‘ density magnetic
mirror* machine at the Naval
Research Laboratory, Washington.
In this method deuterium, pre-
heated by a shock wave, is com-
pressed using an extremely high
magnetic field. The energy re-
leased from an internal magnetic
field and further magnetic com-
pression bring the temperature up
to its final value. A comparison
between the magnetic pressure and
the gas pressure has indicated that
the temperature is of the order of
20,000,000°K., which is consistent
with that necessary to produce the
observed neutron yield by thermo-
nuclear reactions.

These studies have led to three
important new findings: (1) the
plasma is contained for a long time
relative to the time required for
normal thermal distribution to
occur; (2) the length of time during
which neutrons are emitted is in
agreement with theoretical calcu-
lations of plasma physics, and
(3) the plasma is observed to be
stable during approximately 10
psec. in which neutrons are ob-
served. Neutrons are emitted for a
period of 2 psec.

A larger device is being planned
to verify these results. If the
findings are confirmed, an impor-
tant stage would be reached in
the efforts for harnessing useful
power from the deuterium nuclei
[Sci. News Lett., Wash., 76 (1959),
131.7]

Verification of the
quantum electrodynamic laws

A CRUCIAL EXPERIMENT DESIGNED
to test whether the quantum elec-
trodynamic laws, which hold good
up todistances as small as 10-%cm.,
are also valid for still smaller dis-
tances, has been proposed by a
group of physicists at Princeton
and Stanford Universities. The
recent work of Hofstadter and his
colleagues on the size of the neutron
which has revealed that the mag-
netic moment of the neutron is not
concentrated at a point but is
spread over ¢. 0-8 x 1019 c¢m., has
stimulated this proposal for an
experimental verification to find
out whether the above unusual
result is due to the invalidity of
the usual quantum electrodynamic
laws at such small distances, or due
to other reasons.

The experiment will be carried
out at the Stanford University's
High Energy Physics Lahoratory
using the Mark III linear electron
accelerator. In this machine, two
high energy electron beams moving
in opposite directions collide. Two
beams are needed because a high
energy beam colliding with sta-
tionary electrons would not give
the desired effect. The relativistic
mass of the high energy electrons
would be so high compared with
that of the unaccelerated ones that
the latter would easily be knocked
out of the way before there was a
very close approach. The angular
distribution of the scattered elec-
trons will be measured with coin-
cidence counters spaced around the
collision area. If the laws are
obeyed the distribution would be
given, to a first approximation, by
the formula

do _ofm\E (2 1y
da o\ E ) \sin®f 2

where do/dQ is the number of elec-
trons in a solid angle; 7,, the clas-
sical electron cross-section ; m,c2, the
energy of electron; I, the energy of
electrons in the beam; and 0, the
scattering angle. £ will be varied
from 100 MeV. (at which the theory
is valid) to 500 MeV. (where its
validity is doubtful) [Chem. Engng
News, 37 (34) (1959), 36].

Ring current in space

EXPERIMENTAL EVIDENCE ABOUT
the possible existence of a ring



current in space and encircling the
earth at a considerable distance
from it, a hypothesis put forward
by Stérmer many years ago, has
been obtained from the results of
experiments on space vehicles by
the Russian scientists. This was re-
ported at a recent meeting of the
Cosmic-ray Subcommittee of the
International Union of Pure and
Applied Physics at Moscow.

The magnetometer measure-
ments from the Lunik space probe,
now in orbit round the sun, re-
vealed an unexpected drop in the
geomagnetic field strength at about
four earth radii. The position
broadly corresponds with the peak
in intensity in the outer zone of
Van Allen radiation. The curve
of measured intensity against
the theoretically calculated field
strength at different distances from
the earth indicated that the devia-
tions are substantial. At a distance
of between 20,000 and 21,000 km.
it is assumed that the rocket passed
through an electric current system;
this is very much farther from
the earth’s surface than any pre-
viously detected layer of the iono-
sphere. The discovery seems to
support the hypothesis of Stormer.
Conditions were magnetically quict
on the day of the measurements
and there had not been any major
magnetic disturbance for a month
preceding it [Discovery, 20 (1959),
400].

Study of upper atmosphere

THE NATIONAL BUREAU OF STAN-
dards, U.S.A., has developed a
promising method for studying the
physics of the upper reaches of the
ionosphere. The method uses very-
high-frequency (v.h.f.) waves, most
of which pass through the iono-

sphere, including those layers
which  reflect  lower-frequency
transmissions. In this passage,

part of the energy of the v.h.f.
waves excites electrons in the
upper atmosphere — above heights
of 50 miles. This causes re-radia-
tion, or ‘scatter’, which returns
low-power radio waves to earth.
Until the development of this
method, radar-type ionospheric
soundings depended on observation
at high frequencies (3 to 30 Mc/s.)
of intense reflections from iono-
spheric layers dense enough to
reflect the wave completely, and
studies have largely been confined
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to determinations of the heights and
characteristics of the ‘maximum
density ’ layers of the ionosphere.

Signals at a frequency of 41
Mc/s. generated by a transmitter
capable of delivering 6 megawatts
peak power are pulsed threugh a
fixed antenna (beam width c. 4
deg.) into space. Pulses ranging
from 50 to 150 usec. in duration
are repeated at a rate sufficient to
maintain an average power of
40,000 watts. Four acres of land
are covered by the antenna array
which is composed of 1024 half-
wave dipoles, 41-5 ft above a
ground-reflecting screen.

The new technique should extend
knowledge of the ionosphere by
making possible temperature as
well as electron-density measure-
ments of the upper atmosphere.
Such observations can serve to
confirm rocket-derived measure-
ments but are more suitable than
rocket-mounted instruments for
long-term studies of changes in the
upper atmosphere up to a height of
400 miles, due to diurnal, seasonal
and solar activity variations [Tech.
News Bull U.S. Bur. Stand., 43
(1959), 157].

Electron emission from
silicon carbide

RESEARCH PHYSICISTS AT WES-
tinghouse’s research laboratories
have found that silicon carbide
could be made to emit electrons
continuously from its surface, thus
acting as the cathode in a vacuum
tube. This finding may make the
vacuum tube popular again.

One of the chief disadvantages of
vacuum tubes is that considerable
power is needed to heat the cathode
to emit electrons. But a silicon
carbide semiconductor with a p-n
junction needs very little power
and yields electrons instantly and
indefinitely when a small voltage is
applied with reverse bias across the
junction. Escape of electrons from
silicon carbide is accompanied by
emission of visible light —a form of
electro-luminescence which occurs
when enough voltage is applied to
break down the junction’s electrical
resistance. This light is concen-
trated in small (c. 130 microns
across) blue spots at the junction,
but gives currents up to one micro-
ampere, with an electron density
comparable to that from the
cathode of a typical vacuum tube.

Many uses for this phenomenon
have been foreseen: it could help in
miniaturizing cathode-ray tubes, or
vacuum tubes could be built with
many components in them without
being confronted with the problem
of heat dissipation. Since the elec-
trons come from almost a point
source, the electron beam can be
focussed readily. Other semicon-
ductors also exhibit this property
but none yields this high electron
density.

Silicon itself and cesium on
germanium give densities which
correspond to about 1 pa. [Chem.
Engng News, 37 (33) (1959), 36].

Stepping transistor

A p-n-p-n SEMICONDUCTOR ELE-
ment that can serve as the basic
building block of a silicon stepping
transistor and which has potential
applications in digital computers,
push-button dialing and telephone
switching is described. The four-
terminal device acts as a pulse-
controlled on-off switch. It may
be used as a basic stage in building
up certain logic circuits in digital
computers, such as for counting
and decoding. By using one ele-
ment to drive two others, versatile
decoders can be made. A more
complex device, which is fabricated
from a single piece of silicon, can
also perform these logic functions.
As a prototype arrangement, a
stepping transistor with four stages
or elements has been made.

The stepping transistor, as fabri-
cated on a single piece of silicon,
performs the function of a complex
circuit. Hence it is referred to as a
‘ functional device’. The concept
of a functional semiconductor
device is a promising approach to
microminiaturization. The step-
ping transistor utilizes a p-n-p-n
transistor as the bistable element.
The design of the structure results
in a bistable voltage-current cha-
racteristic between a single common
electrode and a set of multiple
electrodes. Non-symmetrical geo-
metry is employed to obtain a
unidirectional transfer of voltage.

Close proximity between stages
is not basically required in the
stepping transistor. This is why
stepping transistor elements com-
prising single four-terminal stages
can be separately encapsulated and
connected externally. The current
level at which these devices are
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operated can be designed to lie
within the range of 1-100 ma.
with supply voltages of 10-100 V.
They have been operated at speeds
up to one million pulses per second
and improved designs may operate
even faster [News from Bell Tele-
phone Laboratories, Release dated
18 August 1959].

Sputtered microminiature
resistors

AN IMPORTANT DEVELOPMENT IN
microminiature electronics is the
production of sputtered thin-film
resistors, formed from refractory
metals such as tantalum and tita-
nium. Such resistors have been
produced at the Bell Telephone
Laboratories, New York, on glass
or ceramic bases in lines as narrow
as 1 mil spaced 1 mil apart, giving
extremely high resistance in a
small area. High component den-
sity in electronic circuits is thus
possible.

To produce such a resistor, an
overall thin film of copper is first
deposited onto the ceramic or glass
base by sputtering. Then, - the
desired pattern is etched into the
copper surface by standard photo-
etching techniques, leaving the
bare substrate exposed. Tantalum,
other refractory metals, or electri-
cally useful alloys are then de-
posited into the etched copper
pattern, and the whole unit placed
in an etching bath. The copper
with its overlay of tantalum is
removed, leaving behind only the
tantalum which is in direct
contact with the bare surface.
Since the masks are extremely thin,
fine detail is possible. Also, since
the sputtered materials adhere to
the substrate itself, support con-
siderations are not necessary and
complex patterns can be produced.

An idea of the enormous minia-
turization possible by such com-
ponents can be had by the following
example. In one experiment, a
three-stage flip-flop circuit which
occupied a standard printed circuit
card 3-5 X 7 in. was reduced to a
ceramic substrate only 2 X 2 in.;
but the board still contained 24
resistors in values up to 121,000
ohms, nine capacitors of 10,000
puF. and plug-in arrangements for
six transistors and nine diodes. In
this arrangement, the density of
passive components is about
275,000 per cu. ft, including the
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50-mil thick substrate. Use of both
sides of the board would approxi-
mately double this figure. Stacked
modules would thus be a natural
arrangement for extensive circuits.

One of the most important
aspects of the new development is
the production of high quality
capacitors and resistors from a
single metal, cutting down the
number of required operations.
Also interconnections can be made
simultaneously with the compo-
nents, thus eliminating faulty inter-
connections. Thus one of the
greatest reliability hazards in
miniaturized electrical circuitry can
be eliminated [News from Bell
Telephone  Laboratories, Release
dated 19 August 1959].

Printed circuits on ceramics

A NEW METHOD FOR PRODUCING
printed circuits directly on ceramic
basis without the use of adhesives
has been developed at the Bell
Telephone Laboratories. The basis
of the new process, which uses
standard silk screening techniques
for forming the pattern, is a spe-
cially formulated copper-bearing
paste. Following the printing of
the desired pattern on the ceramic
base, the piece is fired in a two-
step process, resulting in a clean,
durable pattern with good electrical
characteristics. In the present me-
thods of production, the bond of
copper to the base is dependent
on the strength of the adhesive
and often, it fails during subse-
quent processing operations, such
as soldering or assembly.

In the new process, a paste is
prepared from a finely ground mix-
ture of copper oxide and a spe-
cial glass frit, blended with a stan-
dard silk screen printing vehicle.
The paste is used to print the
pattern on the ceramic, and the
‘card’ is heat-dried to remove
solvents. After drying, the card
with its pattern is fired in air at
750°C. for 20 min. to burn off the
printing vehicle. This operation
leaves a non-conducting copper
oxide pattern, ready to be reduced
to metallic copper.

The second firing operation is
conducted at 850°C. for 30 min.,
in a controlled atmosphere contain-
ing hydrogen, nitrogen and oxygen.
The hydrogen in the atmosphere
reduces the copper oxides to metal-
lic copper, while the oxygen pre-

vents reduction of other oxides in
the system and promotes good
wetting of the glass frit and the
ceramic. Without the presence of
oxygen a poor bond results, the
composition of the controlled atmo-
sphere may be forming gas (85
per cent nitrogen and 15 per cent
hydrogen) with the addition of 0-4
to 45 per cent oxygen. Such a
gas mixture is non-inflammable.

Printed wiring cards prepared
this way can be dip-soldered with-
out bond failure and without the
use of corrosive fluxes. In tests of
bond strengths, 20-gauge headed
wires were attached to the pattern
with a contact area of about 0-01
sq. in. Bond failure did not occur
up to a tensile stress of c¢. 2000
1b./sq. in., and even then generally
involved breaking out the ceramic
rather than bond failure.

The process is suitable for auto-
matic production techniques, and
should prove competitive with other
printed wiring methods. With
suitable modification of the vehicle,
copper can be applied with a
brush or spray gun. When fired,
these coatings form a good base for
making metal to ceramic bonds
using lead-tin solders [News from
Bell Telephone Laboratories).

Plasma jet spectroscopic
source

A MODIFIED PLASMA JET OPERATING
on conventional d.c. power supplies
and capable of attaining tempera-
tures up to 8000°C., designed and
developed at the U.S. National
Bureau of Standards, offers a new
spectrometric method of analysing
complex alloys. The plasma jet
concept involves heating a gas
stream to extremely high tem-
peratures by constricting an electric
arc passing between two electrodes.
The hot ionized gas comprising the
arc plasma emerges through an
opening in the cathode as a flame-
like jet. For spectrochemical ana-
lysis, a solution of the test specimen
is drawn up a capillary tube and is
sprayed into the arc plasma. The
plasma jet vaporizes the solution
and excites the elements to emit
spectra that would not ordinarily
be obtained at lower temperatures
with chemical flames like the oxy-
acetylene (attaining 3000°C.) and
hydrogen-fluorine or cyanogen-oxy-
gen (going up to 4500°C.) flames.
The plasma jets developed for appli-



cations in high-temperature studies
in physics and chemistry and as a
source of high-temperature, high-
velocity gas streams for wind
tunnels have been several inches
long and attained a maximum tem-
perature as high as 40,000°C. and
have been operated at currents
ranging from 50 to many hundred
amp. But to serve as a spectro-
scopic source, such large lengths
and high temperatures are not
required. With a d.c. current of
15-20 amp. the plasma jet attains a
maximum temperature of 8000°C.,
sufficient to excite all elements in
solution. For quantitative deter-
minations the spectra of the test
samples are compared with those
of standard solutions. Using this
method, iron, chromium and nickel,
and the major constituents of
stainless steel were determined
within an error of 2 per cent
[Tech. News Bull. U.S. Bur. Stand.,
43 (1959), 126].

Flexible plastic magnets

G. F. GoobricH Co., AKrRON, OHIO,
have developed a flexible plastic
which can be magnetized in any
direction and can be cut into any
size or shape without losing its
magnetic properties. The plastic
is being produced in strip rolls at
the rate of 10 miles a week. The
strips can be used on refrigerator
doors to insulate and keep them
shut by magnetic attraction.

The magnets are produced by
melting a vinyl resin mixed with
plasticizers and powder, then ex-
truding the mixture in the desired
shape and finally running the strips
through a magnetic field. The
poles, instead of being at the ends
of the strips, extend the entire
length, the north pole along one
edge and the south along the other.
The poles can also be reversed along
a single strip at intervals, so that
they can run north-south, south-
north, north-south, etc., or, as in
ordinary magnets, they can be in-
duced at the ends of the strips. The
keeping quality of these magnets
is about double that of some small
metal magnets now in use [Sci.
News Lett., Wash., 76 (1959), 88].

New ultraviolet
absorbing material

THE AMERICAN
US.A.,, has

Cyanamip Co.,
developed a new
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ultraviolet absorber, UV314, in
the Cyascop ultraviolet absorber
series. - The new product, 2,2'-
dihydroxy-2-n-octoxy  benzophe-
none, is a pale yellow powder,
absorbing strongly in the 300-375
my. region. Its long alkyl group
(n-octyl) at the ether linkage makes
it compatible with polyolefins.

Till now ultraviolet instability
has limited polyethylene’s use in
outdoor applications, and cur-
rently available ultraviolet absor-
bers are not compatible with
polyethylene. Though effective,
carbon black limits the use of the
resin to opaque black products.
Extensive accelerated and outdoor
exposure tests showed that 10-mil
polyethylene sheets containing
0-171 per cent UV314 retained 85
per cent elongation after 2 months,
while untreated ones retained only
9 per cent after the same period.
The new absorber is expected to be
available in commercial quantities
next year.

UV314 will be used initially by
the plastics industry in poly-
ethylene fibres, films and sheeting
in such applications as mulching
greenhouse sheeting, high altitude
balloons and moisture barriers for
building construction. Marine
ropes and fabrics for automotive
upholstery and lawn furniture may
be made with light-stabilized poly-
ethylene fibres [J. Franklin Inst.,
268 (1959), 791.

Electrophoresis of
plant virus preparations

ZONE ELECTROPHORESIS IN AGAR
gel has been used for separating
tobacco mosaic virus (TMV) and
potato virus X (PVX) from crude
plant extracts and reaction mix-
tures. The method also enables
to follow the chemical changes that
occur in biological systems.

The Reco electrophoresis cham-
ber, model E-800-2, employed is
modified for continuous buffer
renewal by replacing the carbon
electrodes with platinum wire con-
tained within a } in. dialysis tube.
The electrode reaction products
are removed by a slow passage of
buffer through the dialysis tubing.

Stock Difco Bacto agar (2-5 per
cent) is prepared by dissolving it
in distilled water at 100°C., followed
by cooling in a shallow tray, dicing,
and finally dialysis against distilled
water. The agar electrophoresis

bed, 34 x 21 x 0-6 cm., is prepared
by melting the stock agar with
distilled water and tris (hydroxy-
methyl) aminomethane maleate
(tris maleate), pH 7-0, buffer to give
0-7 per cent agar with a final buffer
molarity of 0-02. The melted agar
is then cooled to 50°C. and poured
on to the water-cooled electro-
phoresis bed. Before the agar is
poured, a celluloid sheet is placed
on top of the bed to facilitate the
removal of the agar after analysis.
After the agar solidifies, narrow
slots, 3 mm. wide, having approxi-
mately twice the capacity of the
volume of the sample, are cut into
the agar transverse to the electrical
field and 6 cm. from the cathode
end of the gel. A hot spatula is
inserted into the empty slot and
sufficient agar melted to seal the
bottom to prevent the sample from
running under the agar.

For large-scale preparative pur-
poses a strip of Whatman No. 3
mm. paper is placed under the
origin location of the sample before
the agar is poured. This paper
acts as a seal for the sample, per-
mitting the omission of the heat-
sealing step, a difficult procedure
for large samples.

Tobacco plants, Nicotiana taba-
cum L. var. haronova, were ino-
culated with either TMV or PVX.
Two weeks later the young top
leaves were removed, immersed by
their petioles in Hoagland’s solu-
tion supplemented with Haas and
Reed’s trace element solution. Ten
microcuries of P32 orthophosphate/
ml. were added to the nutrient
solution and the leaves permitted
to photosynthesize under the mixed
artificial and daylight illumination
in the greenhouse. A sample of
the leaf juice was expressed at 0°C.
with a mortar and pestle and an
aliquot of this juice was pipetted
immediately into the slots for
electrophoretic ~ separation. The
electric field strength was 4-4 volts
per cm. (150 volts difference of
potential at the electrodes with a
current of 14 ma.). Upon comple-
tion of the electrophoretic separa-
tion the virus was located either
by a variation of the serological gel
diffusion precipitin test, by drying
agar into a thin sheet suitable for
autoradiography or for staining
with Solway purple.

Serological precipitation was per-
formed either on an extract from
the gel or on the gel itself. In the
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latter case a narrow strip of filter
paper soaked in the appropriate
rabbit antiserum was laid on the
top of the gel. Incubation was
necessary to permit diffusion of the
antibody into the gel; usually 12 hr
elapsed before a precipitin reaction
was visible. Autoradiographic ana-
lyses were made using Kodak
medical ‘no screen’ X-ray film.

Radioactive phosphate appears
to be rapidly incorporated into a
particle of large molecular weight
which is probably TMV. The TMV
band on the agar gel was found
to be labelled within 2 hr of uptake
of radioactive phosphate by young
leaves, which suggests that the virus
gets synthesized at a rapid rate
[Canad. ]. Biochem. Physiol., 37
(1959), 119].

An antiviral drug

HELENINE, A COMPOUND PRODUCED
by Penicillium funiculosum during
conventional fermentation process,
is the first chemotherapeutic agent
which has been found to be an
active antiviral agent. Helenine is
found in the mycelium and is not
exuded by the mold into the
nutrient medium. It has been
characterized as a ribonucleotide
and is, therefore, structurally akin
to the virus it combats. Being
highly unstable, it has not been
possible to characterize it further.

Helenine has been found to pre-
vent the development of polio in
monkey, if administered promptly
before the appearance of symptoms.
It also protects mice against a form
of encephalomyelitis and against
some other viruses [Chem. Engng
News, 37 (34) (1959), 37].

New amino acid from
Citrullus vulgaris

THE PRESENCE OF A NEW AMINO
acid, a-amino-B-(pyrazolyl-N)-pro-
pionic acid, has been detected by
two-dimensional paper chromato-
graphy in ethanol extract of ground
seeds of Citrullus vulgaris. The
amino acid is unique in that it is
the first example of a natural pro-
duct which contains a pyrazole ring.
Furthermore, in contrast to other
heterocyclic ring containing amino
acids, the side chain is attached to
the pyrazole ring through a carbon
to nitrogen bond. The empirical
formula corresponds to CgHgNzO,
and it contains an «-amino group.
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Hydriodic acid degradation gave
alanine suggesting the presence of
alanine in the structure of the
amino acid and through a C—N
linkage. The presence of a pyra-
zole ring was established as a result
of the study of the nuclear mag-
netic resonance spectra performed
on the isolate and various N-
substituted imidazole and pyrazole
derivatives. The fine structure of
the spectrum of the isolate also
indicated an unsubstituted a-amino
group in alanine residue and the
presence of a —CH,— group and
an N—C linkage. The structure
has been further confirmed by syn-
thesis. The synthetic product
was inseparable from the isolated
material on paper chromato-
grams [Nature, Lond., 184 (1959),
B.A. 69].

Vitamin D and
citrate metabolism

AN INTIMATE CONNECTION BETWEEN
bone biochemistry, citrate meta-
bolism and vitamin D is now well
established, but the nature of
this relationship is still largely
unknown. It has been demons-
trated by De Luca et al. []. biol.
Chem., 228 (1957), 469] that vita-
min D interferes with oxidative
removal of citrate, added to kidney
homogenates and mitochondria.
While this observation may offer
an explanation for the increase in
tissue and urinary citrate induced
by vitamin D, it does not preclude
the possibility of an increased
citrate synthesis due to this vita-
min.

Meyer et al. [Arch. Biochem.
Biophys., 81 (1959), 340] have
investigated this possibility by
studying the synthesis of citrate
from acetate and oxaloacetate in
rachitic and normal rats. Kidney,
liver, heart, gut and -cartilage
slices were used in this study.
Except in the case of cartilage
tissue, no difference was observed
between rachitic and normal tis-
sues. The data obtained suggest-
ed that vitamin D may interfere
with the oxidative removal of
citrate added as such, but not with
that formed from its normal pre-
cursors. The same authors have
also investigated the postulate
that citrate per se may not be
involved in the metabolic mecha-
nism, but in an active form as the
phospho or pyrophospho citrate.
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As calcium salts, these compounds
form excellent vehicle for the
absorption, transport and deposi-
tion of bone salts.

According to a recent report by
De Luca et al. [Fed. Proc., 18
(1959), 212] vitamin D does not
have any direct effect on the
enzymes involved in citrate meta-
bolism, but it influences the struc-
ture and permeability of kidney
mitochondria.

In contrast to other tissues,
cartilage does show a distinct
vitamin D effect, as evidenced by
depressed metabolism and synthe-
sis of citrate in rachitic cartilage.
This was first observed by Dikshit
et al. [Indian J. med. Res., 44
(1956), 719] and later confirmed by
Meyer et al.

Nutrients in agar

THE COMMON OBSERVATION THAT IN
cultural experiments using large
inocula, little or no growth occurs
on agar without added nutrients,
but with small inocula an appre-
ciable multiplication takes place,
has been made use of in the develop-
ment of a method for assessing the
freedom of agar from nutrients able
to support the growth of micro-
organisms. The method involves
exposing a small number of cells to
a comparatively large volume of
substratum in a manner that
allows convenient determination of
the amount of growth produced by
each cell of the inoculum.
Millipore membrane filter of
type TV, 20 p thick with a pore
size of 50 pu, is cut into pieces
5x10 mm. which are sterilized by
autoclaving in distilled water, and
placed on the surface of sterilized
filter paper in a petri dish. Each
piece is seeded with a platinum
loop of washed cell suspension. If
the petri dish contains two 9-cm.
Whatman No. 3 filter papers with
one 7-cm. No. 1 filter paper on top,
the whole being moistened with
5 ml. sterilized water or buffer, the
suspension liquid is drawn through
the membrane into the filter papers
by surface tension within a few
seconds, leaving the cells on the
surface. This operation makes a
filtration funnel unnecessary for
membrane seeding, with resulting
economy in area of membrane
needed per experiment. The pieces
of membrane may then be trans-
ferred conveniently with a small



stainless steel spatula to any de-
sired environment. At the con-
clusion of the period allowed for
growth, they are transferred to
small drops of erythrosin-saturated
lactophenol on a slide. The lacto-
phenol partially cleans the mem-
brane and the cells are made more
easily visible by the dye. The
mounts thus prepared are semi-
permanent.

In a typical experiment the
method was used for comparing the
growth of yeast in several environ-
ments of negligible nutrient con-
tent. It was found that agar
washed with versene supported
much less growth than commercial
agar. Least growth occurred on
porcelain. It has been concluded
that when using commercial agar
as a growth substratum in investi-
gating the nutritive value of a
substance, it is advisable to wash
the agar thoroughly or else use
large inocula. Other alternatives
are to use instead blocks of un-
glazed porcelain or silica gel [Canad.
J. Microbiol., 5 (1959), 421].

Productivity

THE NATIONAL  PRODUCTIVITY
Council, India, has started publish-
ing a new bimonthly entitled
Productivity since November 1959
with the object of making the
country productivity conscious and
propagating the concept and tech-
niques of productivity. The jour-
nal contains a number of infor-
mative and instructive articles
on planning, standardization, qua-
lity control, occupational health,
worker-management co-operation,
management training, etc. The
varied activities of the Council
since its inception are set forth in
detail in an article entitled ‘ NPC
and the Productivity Movement ’.
The subscription for the journal is
Rs 1.50 per issue and it can be ob-
tained from the Council’s office at
38 Golf Links, New Delhi or its
regional offices.

Building Research in India

THE CENTRAL BUILDING RESEARCH
Institute, Roorkee, has compiled a
list of research problems in various
aspects of building research and
related problems being undertaken
at the several major Indian research
organizations in the field. About
30 important research institutions
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are included in the list and under
every institution the major re-
search problems and their scope are
briefly indicated as well as a list
of the names of the workers engaged
in the respective fields. It will be
of value for those engaged in
building research for keeping them
informed of the activities of
other research institutes and
exchanging information of mutual
interest.

Proceedings of Symposium on
Contact Catalysis

THE PROCEEDINGS OF THE SYMPO-
sium on Contact Catalysis held in
Calcutta during 4-5 May 1956
under the auspices of the National
Institute of Sciences of India have
been issued as a Bulletin of the
Institute [Nat. Inst. Sci. India,
Bull., 12 (1959), pp. 302]. The con-
tributions numbering 28 have been
classified under the following
heads: (1) Structure and surface of
solid catalysts and their relation to
catalysis; (2) Techniques of cata-
lysis; (3) Catalytic reactions at high
pressures; (4) Catalytic reactions at
ordinary pressures; and (5) Miscel-
laneous. The Bulletin is priced
Rs 13.75.

Proceedings of Symposium on
Radioisotopes

THE PROCEEDINGS OF THE SYMPO-
sium on Radioisotopes held in Bom-
bay during 3-4 May 1957 under
the auspices of the National Insti-
tute of Sciences of India have been
published. Besides the inaugural
address of Dr V. R. Khanolkar on
the role of radioactive isotopes in
national development, 15 papers
presented at the symposium are
reproduced. The papers have been
grouped under the following cate-
gories: Preparation of isotopes and
measurement of radioactivity (4);
Applications in chemistry (1); Ap-
plications in biochemistry (3); Ap-
plications in agriculture (1); Appli-
cations in industry and metallurgy
(1); and Applications in medicine
(5). The publication, running into
102 pages, is priced Rs 5.62.

Data on Corrosion Resistance
of Aluminium

THE AMERICAN SOCIETY FOR TEST-
ing Materials (ASTM) has published
a special reprint of the 100-page

booklet Atmospheric Exposure of
Wrought and Cast Aluminium
Alloys ($ 1.75), which contains the
data covering the first three years
of exposure of wrought aluminium
and magnesium alloys as a part
of the atmospheric exposure pro-
gramme initiated in 1953 by the
ASTM Committee B-7 on Light
Metalsand Alloys,Castand Wrought.
The data indicate that some of
these alloys withstand the rigours
of a wide variety of naturally corro-
sive atmospheres. These data will
assist industry in the solution of
various corrosion problems in-
volving the use of aluminium and
magnesium alloys in automotive,
constructional and aircraft uses.

Under the exposure test pro-
gramme, 27 aluminium and 8
magnesium commercial alloys are
being exposed to atmospheres at
five locations to determine change
of tensile strength, elongation, and
yield strength. Exposures are being
made in industrial, rural and marine
atmospheres, and will continue for
a total of ten years.

The three-year data on alu-
minium and magnesium castings
are reprinted from ASTM Proceed-
ings, Vol. 58, 1958, and the data
on wrought aluminium and mag-
nesium alloys are reprinted from
ASTM Proceedings, Vol. 59, 1959.

The reprints may be obtained
from the American Society for
Testing Materials, 1916 Race Street,
Philadelphia 3, Pa.

Index to Literature on
Spectrochemical Analysis

THIS coOMPILATION (STP 41D,
pp. 318, price $6.50), the fourth
part of a series of bibliographical
surveys of the literature on emis-
sion  spectrochemical analysis,
covers, as in previous parts, the
period 1951 to 1955 and contains
1879 new references besides 12 not
previously listed from the periods
covered earlier. The abstracts are
largely quoted verbatim from
Chemical Abstracts, but a few are
abridged or directly quoted from
other publications. Efforts have
been made to ensure completeness;
however, reference to papers con-
taining only a few qualitative re-
sults have generally been omitted.

Copies of the book may be ob-
tained from ASTM Headquarters,
1916 Race Street, Philadelphia 3,
Pa.
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Russian scientific literature

THE PErRGAMON INSTITUTE, HEAD-
ington Hill Hall, Oxford, has under-
taken a comprehensive programme
of publishing translated versions of
scientific, technical and medical
journals, books and reports ori-
ginating from Russia and the
Slavonic countries. The projects
which have already been started or
are being planned include publica-
tion of translations of (1) a series
of review volumes, with complete
bibliographies, covering broad areas
of Russian scientific, medical and
technical progress, under arrange-
ment with the U.S.S.R. Academy
of Sciences’ Institute of Scientific
Information; (2) World Technical
Digest, based on important articles
selected from 48 weekly journals
covering all the important indus-
trial subjects; (3) Russian-English
and Chinese-English scientific and
technical dictionaries and glos-
saries; and (4) Important Russian
books.

The Institute is already publish-
ing translated versions of the
following 18 Russian journals (in
full or selected papers): Atomnaya
Energiva;  Electric  Technology,
U.S.S.R.; Pavlov Journal of Higher
Nervous Activity; Problems of Psy-
chology; Problems of Cybernetics;
U.S.S.R. Palents and Inventions;
Problems of Virology; Problems of
Hematology and Blood Transfusion;
Journal of Microbiology, Epidemio-
logy and Immunobiology; Biophy-
sics; Problems of Oncology; Seche-
nov  Physiological  Journal  of
the U.S.S.R.; Physics of Metals
and Metallography; Abstracts of
U.S.S.R. Metallurgy; Radio Engi-
neering; Radio Engineering and
Electronics;  Telecommusnications:
Applied Mathematics; and Mecha-
nics. In addition, the Institute
provides listing and abstracting
services, bibliographical services,
reciprocal services, and services
for critical evaluation of Russian
publications and supply of books,
journals and microfilms, transla-
tions of books, journals, articles
and extracts and Soviet patents.

Announcements

= Dr J. W. Whitaker, formerly
Director of the Fuel Research Ins-
titute, Jealgora, and later, Direc-
tor of the Central Mining Research
Station and the School of Mines
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& Applied Geology, both at Dhan-
bad, has now been appointed as
an adviser on mining problems to
the Government of India under the
Technical Co-operation Scheme of
the Colombo Plan. He will advise
the Council of Scientific & Indus-
trial Research on mining research
and allied subjects and on the
establishment of the Central Min-
ing Research Station at Dhanbad.
Dr Whitaker will also advise on
the creation of facilities for research
in, and development of, Indian
petroleum resources. Dr Whitaker
has served in India with the Council
of Scientific & Industrial Research
for the past 13 years. He has also
served for some time as Deputy
Director-General of Scientific &
Industrial Research.

= Dr G. S. Puri has been appointed
Director of the Central Botanical
Laboratory, Allahabad. He suc-
ceeds Dr E. K. Janaki Ammal,
who was the first Director of the
Laboratory and has now retired.

Dr Puri’s contributions to botany
during the last 25 years have been
varied. He has done outstanding
work in palaeobotany and his work
in phytogeography and ecology has
brought him international recogni-
tion. He was the Forest Ecologist
at the Forest Research Institute,
Dehra Dun, for about 10 years and
during the last three years he has
served as Regional Botanist of the
Western Circle of the Botanical
Survey of India. He completed a
reconnaissance survey of the vege-
tation of Western India. Dr Puri
has published about 200 botanical
papers; besides he is the author
of two books, viz. Indian Manual of
Plant Ecology and Forest Ecology.

s Award of Doctorate Degrees —
Shri Kale Narayan Ramchandra
has been awarded the Ph.D. degree
of the Poona University for his
thesis entitled ‘“ Studies in some
aspects of blood coagulation .

The Agra University has awarded
the Ph.D. degree to Shri Vishnu of
the National Sugar Institute, Kan-
pur, for his thesis entitled *“ Physico-
chemical studies on polycomponent
saccharine system ”.

The following have been awarded
the Ph.D. degree of the Delhi Uni-
versity for the theses given in
parentheses against their respec-
tive names: Shri Rabindra Nath
Konar (Morphological and embrvo-

logical studies on Pinus roxburghii
Sar., and Pinus wallichiana Jack.);
Shri Surendra Parshad Bhatnagar
(Morphological and embryological
studies in the Santalaceae); and Shri
Chandrakumar Kantilal Shah (Mor-
phological and embrvological studies
in the families Cyperaceae and
Juncaceae together with a discussion
on their systematic positions).

INSTRUMENTS AND
APPLIANCES

Infrared hygrometer

AN INSTRUMENT FOR MEASURING
humidity by absorption spectrum
analysis — the infrared hygrometer
— has been developed which offers
possibilities to the meteorologists in
special problems where conventional
methods prove inadequate and
higher cost of instrumentation will
be justified.

The instrument is a relatively
simple one in which the energy
attenuation in the 2-6 p water band
is related to the concentration of
water vapour in the sensing path.
The assembly consists of a source
of infrared radiation, a means for
isolating selected wavelengths of
radiation, the sensing path or
absorbing column containing the
atmospheric sample, and a radia-
tion detector. Some possible areas
of applications for this technique
are micro-meteorology, Arctic mete-
orology and upper air meteorology
which present special difficulties
in the use of conventional me-
thods [Bull. Amer. mel. Soc., June
1959].

Ceramic magnets for
microwave equipment

A PERMANENT CERAMIC MAGNETIC
material, Indox VI, recently de-
veloped by the Indiana Steel
Research Laboratories, has made
possible substantial savings in
both material and space in micro-
wave equipment. It has an even
higher coercive force than pre-
viously available Indox V, and it
is designed for applications where
greater resistance to demagnetizing
fields is required, or where magnet
length is limited as compared to its
size. Another advantage is that
it can be magnetized before assem-
bly, with results almost equal to
magnetizations after assembly.
Indox VI has a greater resistance



to irreversible flux loss caused by
exposure to low temperatures. A
full line of ‘C’ type Alnico V per-
manent magnets for load isolators
is available. They are lighter and
shorter, thus permitting a more
compact and efficient design.
Further, there are special-purpose
magnets for microwave equipment
such as magnetrons and backward
wave oscillators.

Full details are available from
Ad. Auriema Inc., 85 Broad Street,
New York 4, N.Y.

Non-magnetic alloy
for instrument parts

A HIGH-PURITY  COPPER-NICKEL
alloy developed promises to be
useful in the elimination of inter-
fering small magnetic effects of
material parts of measuring instru-
ments which have to be used in
the vicinity of magnetic fields.
These items like balance arms,
sample holders, Dewar walls to be
used between the poles, torsion
fibres, galvanometer suspensions,
etc., are made of non-ferromagnetic
materials like copper, brass, alu-
minium, quartz, etc., but occa-
sionally the small effects due to in-
trinsic magnetic moment or impu-
rities become a problem. The alloy
with the composition 96-3 per cent
copper and 3-7 per cent nickel by
weight and fabricated from copper
of 99-999 per cent purity and
nickel of 99-997 per cent purity
has been found to be completely
non-magnetic. Tests have shown
that the alloy has zero magnetic
moment at room temperature and
less than a tenth of the magnetic
moment of pure copper at all tem-
peratures down to 2°K. The sus-
ceptibility of the alloy is inde-
pendent of the magnetic field
from 0 to 24,000 oersteds [Rewv.
sci. Instrum., 29 (1958), 1118].

Improved public address
systems

A NEW ELECTRONIC METHOD DE-
veloped at the Bell Telephone
Laboratories, New York, minimizes

10 kefs.

NOTES & NEWS

the distracting howl of indoor
public address systems caused by
acoustic feedback of room rever-
berations. The method permits a
two-fold increase in the loudness
of a conventional public address
system without incurring instabi-
lity. The method is the conse-
quence of an acoustics research
investigation which led to the for-
mulation, in 1954, of a theory of res-
ponse fluctuations inside a room.

The basis of the present develop-
ment is a constant-frequency shift
device, called a frequency shift
modulator. It is inserted in the
circuit between the microphone and
the loudspeaker. When the input
signal frequency shift is made
equal to the mean distance between
the major peaks and adjacent
valleys of the room’s gain response
characteristic, energy generated at
the gain peaks is quickly absorbed
in the valleys of the response cha-
racteristic after one trip of the
sound energy around the acoustic
feedback loop. A typical value of
the actual frequency shift required
is 5 c[s. [News from Bell Telephone
Laboratories).

G-R secondary frequency
standard

A COMPACT, CRYSTAL-CONTROLLED
time/frequency calibrator, type
1213-D, with a short-time stability
of 1 part in 107, which furnishes
standard frequencies from 10 ke/s.
to 1000 Mc/s. not only for the cali-
bration of electronic equipment
but also for the measurement of
unknown frequencies, has been
developed by the General Radio
Co., West Concord, Mass. The
instrument also provides timing
markers at decade intervals from
0-1 to 100 psec.

An internal crystal oscillator,
using a 5-Mc/s. AT-cut hermetical-
ly sealed quartz plate, is electron
coupled to 2: 1 multiplier, followed
by a 10 Mc/s. buffer stage which
drives a series of multivibrators
with fundamentals of 1000, 100 and
Generated harmonics can

be mixed with an incoming signal
in the internal crystal mixer or fed
to other equipment through a
coaxial 50-ohm line. Audio ampli-
fication is provided for the beat
frequencies thus produced, and
video amplification is available for
the timing-marker signals.

Another feature is a narrow-
range frequency adjustment for
setting of the crystal oscillator to
zero beat with standard-frequency
transmissions or other external
standards. A special feature is
the provision of a touch-button
deviator to introduce a small fre-
quency decrease to establish sense
in indications near zero-beat. When
standardizing against radio trans-
missions, the calibrator affords all
the functions of an accurate stan-
dard of frequency. The overall
size including the power unit is
14-5 x 5-75 X 7 in.

ERRATA

This Journal, Letter to the

Editor entitled ‘“ Detection of Low
Concentrations of Ethane & Pro-
pane in Natural Gas Streams ",
18B (October 1959), page 442,
R.H. col.: the caption for Fig. 1
should 7ead as follows and not as
printed:
Fic. 1 — INFRARED SPECTRA OF
PURE METHANE AND OF BLENDS
OF METHANE WITH ETHANE AND
PROPANE [A: methane, 100 per
cent; B: methane, 99-93; ethane,
0-04; propane, 0-03 per cent; C:
methane, 99-85; ethane, 0-09; pro-
pane, 0-06 per cent; D: methane,
99-62; ethane, 0-22; propane, 0-16
per cent; E: methane, 98.97;
ethane, 0-58; propane, 0-43 per
cent; and F: methane, 89-74:
ethane, 5-95; propane, 4-33 per
centl.

Article entitled * Assimilation of
Amino Acids by Streptcmyces oliva-
ceus "', 18C (September 1959), page
161, second paragraph of the
‘ Abstract’, line 2, for “aerobic”’,
read ‘‘ anaerobic ",
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Progress Reports

INDIAN INSTITUTE OF SCIENCE, BANGALORE

THE FORTY-NINTH ANNUAL REPORT OF THE INSTITUTE
records the progress in research and instructional
activities of the 15 departments and sections during
1957-58. The number of research papers emanating
from the various departments and sections was 175.
During the year, 42 research schemes sponsored by
different organizations (including 21 C.S.I.R. schemes)
were in operation. A special one-year course in
metallurgy was instituted in the Department of
Metallurgy since January 1958 for imparting spe-
cialized training to the personnel of the steel plants
in the public sector. The total expenditure during
the year was Rs 6,657,060.

General chemistry — Studies on the adsorption iso-
therms of association colloids have shown abrupt
increase in the isotherm after the critical micellar con-
centration. The course of the adsorption isotherm has
been accounted for by the new postulate that desorp-
tion of both single adsorbed ions and surface micelles
occurs on collision between the adsorbing surface
and micelles in solution, in addition to the previously
established processes of adsorption and desorption
of single molecules or ions and adsorption of whole
micelles. i

Investigations on the stabilizing action of different
members of the homologous series of normal alcohols
on lithium stearate suspension in heptane have
revealed that the stability of the suspension is not
only a function of the concentration of the additive,
but also of its molecular weight. Work on the
collector function of xanthates has indicated that
traces of metal salts have profound influence on the
rate of oxidation of the xanthate to dixanthogen.
These results are supported by contact angle mea-
surements at the solid-solution-air interface.

Work on the adsorption of carbon monoxide by
metal powders has revealed that there is no forma-
tion of carbonyl in the case of cobalt, but in the case

of iron, the metal appears to be converted into the.

oxide and carbide.

Organic chemistry — A stereospecific synthesis of
the female sex hormone, estrone, has been achieved.
Important among the other compounds synthesized
were 2-methylazulene and Se-guaiazulene. Work is
in progress on the synthesis of 8-isosteroid, 19-
nortestosterone, 18,19-bisnorsteroids and analogues
of cortisone and corticosterone.

Biochemistry — An enzyme catalysing the conver-
sion of riboflavin to flavin mononucleotide was ob-
served for the first time in plants. A 75-fold puri-
fication of the enzyme with a recovery of 38 per cent
was achieved by fractionation with ammonium sul-
phate and chromatography on alumina. The optimum
pH for flavokinase activity was found to be 8-6 and
the optimum temperature 55°C. The occurrence of
an enzyme catalysing the synthesis of riboflavinyl o-
glucoside from riboflavin and maltose has been de-
monstrated in green gram. Another enzyme capable
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of building up glucofructosans from sucrose has been
detected in the water extracts of the tubes of Crinum
longifolium and C. latifolium.

A new species of Streptomyces, producing highly
potent antibiotic against fungi and yeasts, has been
isolated from Indian soils. The enzymes synthesizing
flavin nucleotides have been shown to occur in cow
and human milk. It was shown for the first time
that the nucleus could be seen in living yeast cells
under specified physiological conditions. From a
study of several species and strains of yeasts, the
living nucleus has been shown to have a structure
similar to that of higher organisms.

The agar electrophoresis technique developed for
the separation and quantitative estimation of proteins
has been adopted as a preparative method for the
isolation of large quantities of proteins. About
1-2 ml. of serum can be subjected to electrophoretic
fractionation. Albumin, «-, $- and y-globulins of
serum have been separated in a homogeneous state
without denaturation. The technique has been
employed for the separation and isolation of muco-
protein and albumin. A paper chromatographic
method for the separation of DNP amino acids has
been developed and is being applied to the end group
analysis of proteins. A new species of anaerobic
bacterium, Clostridium lactoacetophilum, has been
isolated from soil. The organism has been shown
to be dependent on iron for its growth and metabolic
activity and it is likely to be of use in the assay of
iron in any of its combinations.

Physics — Several related topics in the field of
solid state physics, such as Raman and infrared
spectra of crystals, crystal structure analysis by
X-rays, paramagnetic resonance in crystals and
thermal and optical properties of crystals featured
prominently among the research activities of the
department. Structure analysis of potassium per-
chlorate, potassium permanganate and ammonium
perchlorate crystals by X-ray crystallography has
been completed and accurate data on the atomic
positions have been computed for these crystals.
The technique of depression of the scattering of an
atom for wavelengths close to its absorption edge
has been successfully exploited for the first time
in the analysis of the structure of cartosymmetric
crystals.

Metallurgy — The effect of unsaturation on the
collecting power of unsaturated fatty acids was
studied by contact angle measurements on calcite.
The collecting power has been found to increase with
unsaturation only up to two double bonds, further
increase in the number of double bonds having no
effect.

Two methods have been worked out for deter-
mining ultrasonic velocities through short lengths of
solids using a two-crystal piezoelectric set-up. The
first method depends on the observation that when
the specimen is placed between a quartz driver and a
quartz gauge crystal, two kinds of signals with dif-
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ferent arrival times are present in the gauge circuit
at any driving frequency — one due to the propaga-
tion of mechanical vibrations and the other due to
the e.m.f. directly induced in the gauge circuit from
the driver. By changing the driving frequency it is
possibile to find the frequency at which the difference
between the times of arrival of the two signals corres-
ponds to a self-integral multiple of the period of
vibrations. This frequency is determined either by
decrease or increase in the amplitude of vibration as
obtained from the voltage output of the gauge
crystals. From two such frequencies it is possible
to calculate the velocity of sound through the speci-
men by means of a simple equation. The second
method consists in determining the time delay of the
signal travelling through the specimen as compared
with the e.m.f. in the circuit of the driver crystal at
direct frequency and comparing the time lag with the
the lag of the signal in case of direct contact between
the driver and the gauge crystals. The difference
between these two time lags is the time of travelling
of the signal through the specimen.

Chemical technology and chemical engineering —
From fundamental studies on Fischer-Tropsch syn-
thesis, the formation and existence of CO-complexes
and CO-H,-complexes on iron and cobalt crystals
at low temperatures prior to the proper synthesis
reaction have been ascertained.

A pilot plant for carrying out hot fluidization
experiments up to 800°C. has been constructed.

A continuous electrolysis process has been worked
out for the enrichment of heavy water in pre-enriched
water from bitterns. A separation factor of 1-4,
which is much higher than the separation factor for
the distillation operation, has been achieved.

Aeronautical engineering — Studies on transition in
the boundary layer of a flat plate have given a uni-
form picture of the mean transition flow. The main
finding concerns with the explanation of the funda-
mental role played by the intermittency factor in the
transition region. The observed statistical similarity
of transition regions on a flat plate can be explained
on the basis of an extension of Emmon’s theory,
knowing the location when the intermittency factor
departs from zero. In the transition region the
entire behaviour of the mean boundary layer flow
can then be explained.

An exact solution has been found by using oblique
co-ordinates for thermal stresses in simply supported
parallelogram plates.

Internal combustion engineering — It has been
established that considerable saving in fuel con-
sumption can be effected in an air-cooled diesel
engine by suitable matching of the cooling air-flow
to the load conditions. Keeping the engine operat-
ing temperature at a high value at all loads confers
the additional advantage of reduced wear of engine
parts. From studies on phased injection of fuel in
high speed diesel engines it has been observed that
a decrease in the noise level, exhaust temperature,
smoke density, ignition delay and specific fuel con-
sumption can be obtained by suitable phasing of the
fuel injection during the later part of the compres-
sion stroke.

Power engineering — Experiments conducted on
induction heating at power supply frequency of

50 cycles and supply voltage of 220 V. have yielded
results which hold promise of using this form of
heating for both domestic and industrial purposes
with advantage over resistance heating. A small
induction heater using steel and ordinary D.C.C. coils
has been designed and constructed and has given
good results. With only about 300 W. of power
input at the supply frequency it has been possible to
obtain a temperature of the order of 300°C. on the
steel plate, sufficient to boil a good quantity of water
in a few minutes. Compared to this, resistance
heaters required three times the power to do the
same work in almost the same time.

Electrical communication engineering — A method
has been developed which, without resorting to
conformal transformation, utilizes the superposition
technique to arrive at amplification factor formulae
for high vacuum triode configurations with large
screening fractions. By this method formulae have
been derived for cylindrical triodes having a simple

" cylindrical cathode wire or a squirrel-cage type fila-

mentary cathode.

From a statistical study of some of the Indian
languages (Hindi, Malayalam, Marathi, Tamil and
Telugu) a method based on phonetic analysis has
been developed for collecting data on the relative
frequencies of speech sounds and speech sound
diagrams for the different languages. The data
thus obtained have indicated the possibility of
developing a telegraph code common to all Indian
languages. Based on these data a common code has
been worked out which does not fall short of the
optimum codes for any of the individual languages
by more than 7 per cent.

EUROPEAN ORGANIZATION FOR NUCLEAR
RESEARCH (CERN): ANNUAL REPORT, 1958

THE STRENGTH OF SCIENTIFIC AND TECHNICAL PER-
sonnel of CERN, which moved into its permanent
headquarters at Meyrin during the year, stood at 428.
Fellows, associates and guest professors together
numbered 60. The budget for the year was 56,453,400
Swiss francs.

The synchro-cyclotron was brought into full ope-
ration during the year and research work carried out
with it has already yielded significant results; the
first important result obtained relates to the direct
decay of a w-meson into an electron and a neutrino.
Further research programme envisaged relates to
the design and construction of counters and small
and large bubble chambers and new principles of
acceleration.

The activities carried out directly under the
authority of the Director-General included the study
of high energy (~100 Bev.) nucleon-nucleon collisions
in paraffin (the Jungfraujoch experiment). Out of
thousands of photographs obtained, fifty which
satisfy pre-established criteria for measurability were
selected.

During the year the CERN brought out about 30
technical publications. The 1958 Annual Inter-
national Conference on High Energy Physics was
arranged at the CERN headquarters from 27 June
to 5 July 1958, and was attended by over 300
scientists from 30 countries.
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Some important activities of the different divisions
are summarized below:

Theoretical Studies Division — A number of useful
contributions have resulted from exchange of ideas
between experienced guest professors, theoretical
physicists and experimental workers in such branches
of study as calculation of bremsstrahlung of polarized
electrons; rearrangement energy in nuclear matter;
evaluation of the high energy inelastic scattering of
nucleons in complex nuclei; and the p-capture
problem.

One group of physicists has reformulated the static
theory of pion-nucleon interactions. New informa-
tion has been obtained on pion-nucleon scattering,
photoproduction and radiative scattering. The cor-
rections to the nucleon form factor due to nucleon
recoil have been evaluated. Dispersion relations
have been set up for the scattering of particles by
potentials. It is expected that a comparison of these
relations with the usual field theory dispersion
relations will lead to information about the mesic
potential between two nucleons.

A simple and general formulation of the cusps
theory has been developed which can be applied to
A production near the X threshold. Consequences of
the global and restricted symmetry hypotheses for the
production of hyperon-antihyperon pairs have been
derived and experiments for the approximate veri-
fication of these hypotheses have been suggested.
Attempts have been made at a formal unification of
the weak interactions and the discovery of = (e v)
has considerably simplified the problem.

Proton-synchrotron Division — The work of this
Division has been mainly concerned with the construc-
tion of the 25 GeV. proton-synchrotron, and research
on new types of accelerators centred around the prob-
lems of establishing a very high intensity electron
stream at relativistic velocities. Two methods, the
‘ plasma betatron ’ and ‘ beam stacking ’, have been
pursued. The beam stacking method can be applied
to a different problem, viz. designing an intersecting
beam machine. The model being studied can support,
in the same magnet, two electron streams going in
opposite directions. When sufficient intensity is
built up in both streams they can be allowed to
intersect, producing interactions at twice the energy

in the centre of mass system of each single.

beam.

Synchro-cyclotron Division — An outstanding result
obtained during the course of the first experimental
programme is the discovery of a new mode of decay
of the n-meson which has contributed fundamentally
to the knowledge on elementary particles and
stimulated other fundamental problems in elementary
particle physics. By using a range-telescope to dis-
criminate between the electrons from pion decay and
muon decay and by using a photographic system of
recording, the existence of the theoretically predict-
ed and till then experimentally undetected electron
mode of decay has been conclusively established.
From 73 instances of the pion-electron decay ob-
served, it has been established that the branching
ratio between this mode and the normal decay mode
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is about 10-* as required by theory. The discovery
has removed a major difficulty in the theory of
elementary particles and their interactions.

An experiment designed to test the hypothesis of
charge independence directly by measuring (with an
accuracy of 5 per cent) the ratio of the cross-settions
of the reactions

p+d—He? 4 =°
and p+d— H? + =t

has given encouraging results. If charge indepen-
dence is valid the ratio should be 2. The high
intensity of the extracted proton beam enables
counting rates of 1/s with high angular resolution.
In this experiment the external proton beam tra-
verses a liquid deuterium target and the He® and H?
particles produced at a definite angle have been
identified by momentum selection, by time of flight
and by pulse height analysis.

Studies have been undertaken on the reaction
p+d—>He® 4 =° with a view to measuring the
effective mass of the =° mesons produced in the
process. The results should throw light on the exis-
tence or otherwise of the new type of =°-meson
with zero isotopic spin, proposed by Baldin. Preli-
minary exposures made have confirmed that the
cross-section is about what was expected.

From tritium measurements undertaken in the
meteorite fall in 1958, the tritium content could be
correlated with the cosmic radiation producing the
tritium as spallation product in high energy nuclear
events. The measured activity is equivalent to a
cosmic ray intensity of 0-44 primary particles/sq.
cm./sec./ster. This value is higher by a factor of
2 than the intensity measured by balloon flights and
rockets. This is not improbable considering the re-
sults from the artificial satellites and Pioneer rockets.

Scientific and Technical Services Division — This
Division has been engaged in providing auxiliary
services in such subjects as instruments for evalua-
tion of photographs, electronic computation and
health physics. Besides, the design and construction
of a few special instruments to meet the requirements
of the different Divisions have been undertaken.
They are: (1) a tissue equivalent dosimeter; (2) an
integrator using a magnetic amplifier and low iner-
tia motor for measuring very low doses; (3) a pulse
height analyser using scintillation and proportional
counters for analysing the stray radiation fields
around the cyclotron and (4) a low background
sectional steel shield for standardization counters
used for environmental measurements.

Programming for the analysis of experimental
data on pion-pion scattering on the 704 computer
has been started. The printed output of the com-
puter gives the description of the event as re-
constructed in space after correction for the optical
distortions, the angle between the tracks, the co-
planarity and the data on kinematics of the collision,
all with corresponding errors. It also prints out
indications on the events to be rejected because
of internal inconsistencies in measurements. The
calculation time is ¢. 7 sec./event.
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Routine Values

a concept of importance for all research workers

The concept signifies a painstaking empiricism, the thorough regard for
routine detail, those less dramatic aspects of research. Concern for
“routine values” covers many things, from the design of apparatus to
the quality of research materials. It is as relevant in the development of
papers for filtration as to work in any other branch of science or
technology.

Applied for more than a century, the concept has set a seal of excellence
on every Whatman Filter Paper.

The result is that Whatman has come to stand for the most reliable
range of filter papers. They are an automatic choice of research organi-
sations in Great Britain and in many other countries. They bring a
consistently high standard of performance—a routine \WWhatman feature
—to all filtration procedures.

The range of Whatman Filter Papers is discussed in the “Filtration
Section” of the Whatman catalogue. Please write for a copy of this

monograph and of the Whatman “Buyers’” Guide.”

The photograph shows
crystals of Vitamin B,,
the anti-pernicious
anaemia factorisolated
by Glaxo

Laboratories Ltd.

In their Research

Division Glaxo use
Whatman Papers for
routine filtration,

as well as for

IL REEVE ANGEL & CO 1'TD chromatography and

. ; £ electrophoresis.
GT. BRITAIN 9 Bridewell Place  London  LC4 I

Sale distritutors of

WHATMAN FILTER PA

Manufacturers W. & 1L Balston Ltd.

PERS
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TINSLEY POLAROGRAPHS

777
L2777,

/
/
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SOLUS-SCHALL

X- Ray Equipment

We also Service
the equipment

supplied by us

For these and all your other allied requirements, please consult :

PIONEER EQUIPMENT CO. PRIVATE LTD.

Dalhousie Square, 139, Medows Street, 193, Mount Road,
I-Mangoe Lane, Calcutta I. P. 0. Box 1909, Bombay I. Madras 2.
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Safe & Dependable
INJECTABLES

A wide range of parenteral preparations for meeting the growing requirements of the
medical profession are processed in our laboratories. They are made from standard chemicals
employing double distilled and PYROGEN FREE water. Their containers (ampoules) undergo
rigid neutrality tests before they are selected for use. These injectables are, therefore, guaranteed
to be absolutely safe and dependable.

The following are but a few of our well-known injectables:

= RETICULIN — A potent Extract of Liver

= HEXOPURIN — An Urinary Antiseptic

= CALCITOL — Injectable Calcium Gluconate
= BEVITAMIN — Injectable Vitamin B,

= CEVITAMIN — Injectable Vitamin C

= GLUCOSE SOLN.— Injectable Pure Dextrose

THE MYSORE INDUSTRIAL & TESTING LABORATORY LTD.
MALLESWARAM P.O., BANGALORE 3

Selling Agents:
Messrs Khatau Valabhdas & Co., Bombay Messrs Karnatak & Deccan Agencies, Hubli
Messrs Deccan Drug Agency, Hyderabad (Dn.)

Acetic Acid

(ANALYTICAL REAGENT)
Melting: Point ¢ somess cnmss s 16:7°C. ( 5}

Maximum amount of impurities l

Non-volatile Matter .......... 0-0019%, LJ| : ’] lI
Chloride 000029,

Sulphate; < . wsw s ws s we s o s 0-00049, MANUFACTURERS OF

Heavy Metal (Pb) ............ 0:0005%, NEUTRAL GLASS
IEOR & & bis 20w 8w s 50 5 0-00029;, AMP OULE S

For further particulars, write to :

Empyreuma passes § hr. Bichromate Test

THE INTERNATIONAL CHEMICAL BOMBAY SCIENTIFIC
INDUSTRIES GLASS WORKS
W SIEEEH WREE AR RoIRD ARAB HOUSE, KHETWADI I3TH LANE
CALCUTTA  SRERY 4
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. w I L D ? HEERBRUGG (Switzerland)

The manufacturers of
Highest Class Precision Optical and

Mechanical Instruments

v

WORKSHOPS
LABORATORIES &
SURVEY

WILD THEODOLITE T3

Microscopes for colleges and research
Microscopes for angle and thread measuring
Testing instruments for plane surfaces

Drawing instruments of stainless steel

*

Levels, thzodolites and aerial cameras

Distance measuring instruments, etc.

WILD LEVEL N2

Equipped with modern, High Precision Swiss Machines, Tools, Gauges and Collimators
and with an expert Swiss trained Engineer, our Service Division undertakes repairs to
WILD Levels, Theodolites, etc.

SOLE AGENTS :

RAJ-DER-KAR & Co.

SADHANA RAYON HOUSE, DR. D. NAOROJI ROAD

BOMBAY

Telephone : 26-2304 Telegram : TECHLAB

Branch Office: 44/6 Regal Building, Connaught Place, New Delhi |
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STUDENTS’
MICROSCOPE

i

ADVANCED CLASSES

Manufactured by :

INSTRUMENT RESEARCH LABORATORY Ltd.

309 BOWBAZAR STREET, CALCUTTA 12
Gram : INRELABTRY Phone : 22-5778

From
A MICRO
to
A PHYSICAL BALANCE
you may depend on

€ROY BALANCES

for their

SENSITIVITY, CONSTANCY &
DURABILITY

Manufactured by

Keroy / Tt/ Limited

Service Station & Office

33 LATAFAT HUSSAIN LANE Phone 335 NADESHWAR
CALCUTTA 10 24-3840 VARANASI CANTT.
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Perkin-Elmer

pI‘CSCI’ltS

A\

a new
concept
in
Infrared
Analysis

NN

Model 137 Infracord Spectrophotometer— a low cost
instrument with an efficient double beam optical null system
which provides the speed, energy, short path length and
resolution necessary for good qualitative and quantitative
analysis. Rugged and compact, the Infracord gives the
chemist a fast answer and permanent record of his work—
right at the bench.

N N

N
NN

Model 21 —the standard instrument for infrareéd analysisy
a double beam recording spectrophotometer offering com-
plete flexibility in resolution, spectral presentation and
recording speeds, and a complete range of accessories,
including scale expansion for trace analysis. Calibrated

The development by
Perkin-Elmer of the new

Infracord* SpeCtrOphOtO- 7/, wave-length with standard optics covers both the near
77, infrared and the fundamental regions of the spectrum. The

meter means more than //// Model 21 is used in more industrial and academic laberatories

just low-COSt, simpliﬁed /// than any other infrared instrument.

4 5 7

infrared analysis at the 7/

N
N

The speed, simplicity and analytical versatility
of the Infracord and Model 21 Spectrophoto-
meters make them an ideal combination for
raw materials checks, process development and
quality control. Perkin-Elmer, the worid’s
leading manufacturer of infrared instruments,
can help you effect important savings in
laboratory time and process efficiency through
the usc of an Infracord-Model 21 instrument-
ation programime.

bench chemistlevel. When
teamed up with P-E’s
well-known Model 21, the
Infracord Spectrophoto-
meter opens up a whole
new concept in analytical
programming.

4

® Trademark of Perkin-Elmer Corporation Contact exclusive distributors

STAR

BLUE STAR ENGINEERING
€O0. (Bombay) PRIVATE LTD.

Pses-103 KASTURI BUILDINGS
JAMSHEDJI TATA ROAD, BOMBAY 1

Also at CALCUTTA, DELHI, MADRAS

INSTRUMENT DIVISION

Perkin-Elmer ¢z BLUE

NORWALK, CONNECTICUT
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Industrial Automatic Control Equipment
by

Messrs FR. SAUTER, Switzerland

Manufacturers of :

= TIME SWITCHES with without Astronomical Dials
= IMPULSE EMITTERS
= INTERVAL TIMERS
s RELAYS
s CONTACTORS & LINESTARTERS
s THERMOSTATS of all ranges
= REFRIGERATION CONTROLS
= PRESSURE SWITCHES
s LEVEL CONTROLS, etc.

Sole Agents in India

TOSHNIWAL BROTHERS PRIVATE LIMITED
198 JAMSHED])I TATA ROAD, BOMBAY |

Branches at Ajmer - Calcutta - New Delhi - Madras

ELECTRONIC INSTRUMENTS

= Stabilized Power Supply Units = Scalers = Pulse Generators
* Oscillators, Audio, H.F. & U.H.F. = H.F. Titration Apparatus
= Dielectric Polarization Measurement Apparatus, etc. etc.

EMISSION RADIO & VARIETIES

120 LOWER CIRCULAR ROAD, CALCUTTA 14
Phone : 24-2513
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INDIA
STUDENT MICROSCOPE

with German Optics

= INCLINABLE STAND HT 296 mm.
= COARSE FOCUSSING BY RACK PINION
= FINE FOCUSSING BY ENDLESS WORM AND GEAR

s DOUBLE REVOLVING NOSEPIECE WITH TWO ACHROMATIC
OBJECTIVES — 10x, 40x or 63x

s TWO HUY EYEPIECES — 5x and 15x (or 12x or 10x)
s DOUBLE PLANO CONCAVE REFLECTOR

= STAGE 15 « 115 mm.

= CASE WITH LOCK AND KEY

MODEL KRS-1, WITH SUBSTAGE DISC DIAPHRAGM
Rs. 450.00

MODEL KRS-11, WITH GERMAN DOUBLE LENS
CONDENSER & IRIS DIAPHRAGM

Rs. 575.00

ASTRONOMICAL TELESCOPE

(Rs. 300.00)

WITH JAPANESE OPTICS
40x-80x

RING ROUND
SATURN

Objective Lens 42 mm. dia. F.L. 1000 mm.

Eyepiece H 12. 5 mm.-H 25 mm. combined
TERRESTRIAL

EYEPIECE x 30 Sunglass — Length one meter with Adjustable
Extra Rs. 120.00 each Stand

SCIENTIFIC EQUIPMENT WORKS

Optical Instrument Division
[/777 TILAK MARG, DELHI 6

Telegrams : CHEMBIO Telephone : 27029
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GENERAL
PURPOSE
COMMUNICATION |
RECEIVER
(RU-536)

This Receiver covers a vide

frequency range of 70 Kc/s to 28 Mc/s

for the reception of Radio Telegraph and Telephone
signals (A,, A, and A,). It also provides

facilities for working on crystals.

A fine performance indeed at a medium price !

The Receiver is extensively used by
the Railways, Police and the Civil

Aviation Departments.

BHARAT ELECTRONICS LTD.

(A Government of India undertaking)
JALAHALLI — BANGALORE.

EP

A34 J.5.I.R.— DECEMBER 1959



EXTENSOMETER
TYPE ORION-EMG 2353

The apparatus features a double Wheatstone
bridge which measures the resistance variation
of the strain gauge fixed to the machine element
under test.

STEELSORTER
TYPE ORION-KTS 2733/S

The apparatus is easy to handle and serves

for the quick classification of iron and
steel workpieces and for
the establishment of their
technological identity.

FERROTESTER
TYPE ORION-KTS 2738/S

The apparatus is used for the quick
direct measurement of ferromagnetic
materials as to their magnetic pro-
perties, including magnetic satura-

tion, remanence, coercive force and
permeability.

ORISTROB STROBOSCOPE
TYPE ORION-EMG 2371/8

The wunit serves for measuring
the revolution or vibration speed
of mechanisms in motion.
Measuring range with basic
frequency: 600 to 15,000
@ PIEZO-ELECTRIC DOUBLE- @
BEAM PRESSURE INDICATOR
TYPE ORION-KTS 2780/S

Particularly suitable for deter-
minlﬂg the pressure prev:nllng
in the cylinders of high-speed
motors, Diesel motors, switches
and air compression tools as well
as for testing their operations.

EXPORTERS :

HUNGARIAN TRADING COMPANY FOR INSTRUMENTS

TMIETRIIMIP I

Letters: BUDAPEST 62. P.O.B. 202. HUNGARY Telegrams : INSTRUMENT, BUDAPEST

Agent for the following territories:
West Bengal, Orissa, Assam, Bihar, Punjab, Delhi, Uttar Pradesh and Madhya Pradesh

ADVANI PRIVATE LTD.

3D GARSTIN PLACE, CALCUTTA |
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EXPORTERS :
“METRIMPEX"”

Hungarian Trading Company for Instruments
Letters: BUDAPEST 62. P.O.B. 202. HUNGARY
Telegrams: INSTRUMENT, BUDAPEST

Agent for the following territories: West Bengal, Orissa, Assam,

Bihar, Punjab, Delhi, Uttar Pradesh and Madhya Pradesh
ADVANVI PRIVATE LTD., 3D Garstin Place, Calcutta |
¥ N

£ av

B e o o b o o

Gram: ‘MA » Phone: 55-5032

ASSOCIATED
SUPPLY AGENCY

4B NOYAN SAHA LANE
CALCUTTA 3

*

Stockists for

= ‘ PYREX' LABORATORY
GLASSWARES

= ‘JENA’ GRADUATED &
VOLUMETRIC GLASSWARES

= PORCELAIN & SILICA WARES
= SCIENTIFIC INSTRUMENTS
&

= E. MERCK’'S PURE, EXTRA PURE
G.R. CHEMICALS
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Instruments for
NUCLEAR PHYSICS

NUCLEONIC COUNTERS
COUNTING RATE METERS
PORTABLE RADIATION METERS

INDIVIDUAL DOSIMETERS
MANIPULATORS

METRIMPIEX

Please send
your enquiries for
= PHYSICS, CHEMISTRY

& BIOLOGY LABORATORY
INSTRUMENTS & APPARATUS

= MICROSCOPES — ALL TYPES
= LABORATORY GLASSWARES
= PORCELAIN & SILICAWARES

= OVENS, INCUBATORS & OTHER
EQUIPMENT

to

INTERNATIONAL AGENCIES

Lucky Mansion, 79 Ghoga Street
BOMBAY 1

Gram: ‘ SCIENAPP’ Phone: 253753

).S..R.— DECEMBER 1959



NN NN NN NN NN LN NNNNNNN N

N

%,

Telegram: ¢ TISCAPP ’, BOMBAY

Service to Science:

TECHNICAL INSTRUMENT SUPPLY CO.

Jay Mahal Estate, Room No. 27, First Floor, 20/48 Lohar Chawl
PRINCESS STREET, BOMBAY 2

*

Direct Importers of :
PYREX, GERMAN WESTGLASS & CHINESE LABORATORY
GLASS-WARE & PORCELAIN-WARE, HOSPITAL REQUISITES
& SURGICAL INSTRUMENTS

*

§
e We also undertake to manufacture any type of glass appdrgtus e
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Reliable source for

A.R. ACIDS
LABORATORY CHEMICALS
AMINO ACIDS
STAINS
AND
DIFCO PRODUCTS
ETC.

Contact :

LABORATORY CHEMICAL CO.

(Direct Importers, Stockists & Dealers)
89 PRINCESS STREET
P. BOX No. 2019
BOMBAY 2

Gram: TRIAL 22358

Phone:

ION EXCHANGE RESINS

for -

Industry & Laboratory

manufactured by:

CHEMICAL PROCESS
COMPANY

Redwood City, California, U.S.A.

Accredited Agents:

INDIAN RESINOUS PRODUCTS
COMPANY

C/o PHARMA TRUST

114 PRINCESS STREET BOMBAY 2
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ELECTRIC DRYING OVEN

FEATURES

Most suitable unit for
drying large quantities
of tablets, powders, etc.,
in pharmaceutical and

other industries

Constructed of strong

T

ll]l;

angle frame with double

W o

sheet panel, insulated

with fibre glass

Provided with fan for
circulation of air driven
by a motor, relay and a
thermostat

L ]
Available in various sizes

and with different ranges
of temperatures to suit

individual requirements

FOR ALL DETAILS PLEASE REFER TO

MODERN TRADERS

MANUFACTURERS OF LABORATORY EQUIPMENT

Head Office
DWARKADAS MANSIONS
457 SARDAR VALLABHBHAI PATEL ROAD
BOMBAY 4
Phone : 28074
Branch
GULABBAI HOSPITAL EXTENSION BUILDING

TILAK ROAD, AHMEDABAD
Phone : 3783
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PHA 1180163

You can always tell a
thoroughbred . . .

. and when you see the name M&B

fine pharmaceuticals, you can be sure
they are **thoroughbreds™, too.
Over a century's manufacturing experi-
ence, modern plant, and wide facilities
for control and research give that
*““thoroughbred™ quality you can depend
on in M&B fine pharmaceuticals.

M&B... B |
PHARMACEUTICAL CHEMICALS ',“f'B

MANUFACTURED BY

pharmaceuticals

MAY & BAKER LTD

Distributed by
MAY & BAKER (IND!A) PRIVATE LTD « BOMBAY s CALCUTTA « GAUHATI « MADRAS » NEW DELHI
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JOURNAL OF THE INDIAN BOTANICAL SOCIETY

The J. Indian bot. Soc. is a Quarterly now running Volume 38 (1959).
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