





An ideal instrument
for geological research . ..

METRAWATT EARTH TESTER

Model JTs is specially designed for the purpose of geologi-
cal research and working on principle based on Wenner's
four-probe-method is suitable for measuring specific earth
resistances at different depths, thus giving necessary data
to find out geological structures.

The instrument has special applications in Petroleum Pros-
pecting, Medical Prospecting, Ground Water Prospecting,
Civil Engineering, Sub-surface Investigations, etc.

*

Write for particulars to

THE SCIENTIFIC INSTRUMENT CO. LTD.

CALCUTTA, ALLAHABAD, NEW DELHI, MADRAS, BOMBAY
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COVER PICTURE

India’s first ammonium chloride plant went on stream
recently at the Fertilizers & Chemicals ( Travancore) Ltd.,

Alwaye.

The picture on the cover shows one of the huge

saturators ( bottom view ) in which direct neutralization of

synthetic ammonia is effected by hydrochloric acid.

The

plant has a capacity of 25 tons of ammonium chloride per

day (see page 96 ).
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The Editorial Boavd in its work of examining papers veceived for publication is assisted, in an honorary
capacity, by a large number of distinguished scientists working in various parts of India.

Communications vegarding contributions for publication in the JOURNAL, books for review, subscriptions
and advertisements should be addressed to the Editor, JOURNAL OF SCIENTIFIC & INDUSTRIAL RESEARCH,
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Announcing

RESEARCH & INDUSTRY

A new monthly periodical addressed to industry

TECHNICAL DIGESTS
PATENTS & PROCESSES AVAILABLE FOR LICENSING
REVIEW OF PATENTED INVENTIONS IN SELECTED F.IELDS.
INVITED ARTICLES x NOTES x ENQUIRIES

Vol. I, No. 2, February 1956

CONTENTS

QUALITY CONTROL IN INDUSTRY
by Pitambar Pant

MARKET DATA ON FINE CHEMICALS
by A. Rahman

SURVEY OF AGRICULTURAL IMPLEMENTS
by R. B. Pai

UTILIZATION OF SLACK COALS
PATENTS & PROCESSES AVAILABLE FOR LICENSING
TECHNICAL DIGESTS
NOTES

‘Annual subscription Rs. 8

*

For particulars, please write to:

THE ASSISTANT SECRETARY
PUBLICATIONS DIVISION
COUNCIL OF SCIENTIFIC & INDUSTRIAL RESEARCH
OLD MILL ROAD, NEW DELHI 2
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Manufacturers of

Lol

Béngal Chemical & Pharmaceutical Works Ltd.

Office

Factories

~The Largest Chemical Works in Indig o

Pharmaceutical Drugs, Indigenous Medicines, Perfumery, Toilet
and Medicinal Soaps, Surgical Dressings, Sera and Vaccines,
Disinfectants, Tar Products, Road Dressing Materials, etc.

Ether, Chloroform, Mineral Acids, Ammonia, Alum, Ferro-Alum,
Aluminium Sulphate, Sulphate of Magnesium, Ferri Sulph.,
Potassium Permanganate, Caffeine and various other Pharma-
ceutical and Research Chemicals.

Surgical Sterilizers, Distilled Water Stills, Operation Tables,
Instrument Cabinets and other Hospital Accessories.

Chemical Balance, Scientific Apparatus for Laboratories and
Schools and Colleges, Gas and Water Cocks for Laboratory use,
Gas Plants, Laboratory Furniture and Fittings.

Fire Extinguishers, Printing Inks, etc.

94 CHITTARANJAN AVENUE, CALCUTTA
CALCUTTA . BOMBAY - KANPUR

KILBURN & CO. LTD., CALCUTTA M. MUKHERJEE & SONS, NEW DELHI
VIJAY SC. EQUIPTS., VIJAYAWADA
DIKSON BROS., BANGALORE | UNITED AGENCIES LTD., TRIVANDRUM

GANSONS LTD.

BOMBAY 14

GAS for KITCHENS

another development besides uses in
LABORATORIES & INDUSTRIES

Installed in
RESTAURANTS, HOTELS &
DOMESTIC KITCHENS

Selling agents :

TOSHNIWAL BROS. LTD., MADRAS

A6
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SCIENTIFIC RESEARCH
AND

PRODUCTION CONTROL
EQUIPMENT

ENGINEERED & BUILT BY

PRECISION SCIENTIFIC CO.

CHICAGO, U.S.A.

Precision Thelco Constant Temperature
Utility Oven

Precision Freas Constant Temperature
Ovens and Incubators
Precision Thelco Ovens and Incubators

High Speed Centrifuges

Laboratory Gas Burners
Precision Warburg Manometricon

Cement and Soil Testing Equipment

Gas Calorimeter and Wet Test Meter
Petroleum Testing Apparatus

Precision Metallurgical Equipment

Precision Utility Purpose Constant
Temperature Water Baths

PLEASE WRITE TO EXCLUSIVE REPRESENTATIVES

GORDHANDAS DESAlI & CO.

SIR PHEROZESHAH MEHTA ROAD, BOMBAY |

P-7 MISSION ROW EXTENSION 22 LINGHI CHETTY STREET
CALCUTTA | MADRAS |

J.5..R.—FEBRUARY 1956
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THERELEK ELECTRIC
MUFFLE FURNACES

for temperature up to
1000°C.

Different sizes

ALSO

Tube Furnaces, Pot Furnaces
Temperature Controllers
Temperature Recorders

Pyrometers, Thermocouples

Electric Ovens, Incubators

Industrial Electric Heaters

Thermostats and Other

Electrical Instruments

For further details contact :

THERMO-ELECTRIC EQUIPMENT COMPANY

59 COMMERCIAL CHAMBERS, MASJID BUNDER ROAD, BOMBAY 3

For

Scientific— Medical — Industrial
LABORATORY EQUIPMENT

Beck Kassel Microscopes & Binoculars
‘Nedoptifa’ Phase-contrast Microscopes
Refractometers, Spectroscopes, Telescopes
Metrohm pH Meters & Stirrers
Memmert Ovens & Incubators
Palmer’s Physiology Apparatus
Bosch Balances, Rotofix Centrifuges
Kahn Shaking Machines, Calculating Machines
Intra Hot-air Sterilizers
etc., etc.

CONTACT

J. T. JAGTIANI

National House, 6 Tulloch Road, Apollo Bunder
BOMBAY |
Post Box 332 Grams: FACMARE

Phone: 35229

A8
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Tel: 22373

Gram: ‘CRUCIBLE’

PLATINUM

LABORATORY APPARATUS

PIONEER MANUFACTURERS IN INDIA

* WIRES

* CRUCIBLES

* DISHES

* FOILS

* TIPPED TONGS

TRADE MARK ALL ITEMS
AVAILABLE FROM READY STOCKS
All items manufactured from Reshaping of damaged platinum apparatus
‘ Special Platititinn * guaranteed undertaken at Rs. 3/8/- per gram.
99-9% and over Replacement of damaged platinum appa-

ratus at Rs. 5/- per gram.

( All prices subject to fluctuation )

Any article in platinum manufactured and
supplied as per specification.

CATALOGUE ON REQUEST

RAVINDRA & CO.(pLatinum)

63, DHANJI STREET,
BOM BAY- 3.

SP/RAVI/L
1.SJ.R.—FEBRUARY 1956 A9



MANUFACTURERS OF
MACHINE MADE AND
HAND MADE
NEUTRAL GLASS, AMPOULES

For further particulars, write to :

BOMBAY SCIENTIFIC
GLASS WORKS

ARAB HOUSE, KHETWADI I3TH LANE
BOMBAY 4

e
&«\g%ﬁ

0w 8

7.9
e
s

A RAW // PERFUME
FOR EVERY PURPOSE

Handkerchiefs, preparing
Hair Oils, Cosmetics, To-

baccos of all descriptions, etc. GHOSE BROS

Details from :—
[ efmate)
eSS, 50,EZRA ST,CALCUTTA-l

Al0

Grams: ‘* LABFURNISH *

LABORATORY
FURNISHERS

DHUN MANSION, VINCENT ROAD
DADAR, BOMBAY 14

Telephone: 62761

*
JUST RECEIVED

PAUL WAECHTER
German Students’ & Medical
Microscopes

MEMMERT
Electric German Ovens

ROTOFIX
German Centrifuges

CAMBRIDGE
Dial Thermometers

MUFFLE FURNACES

STIRRERS
Electric, German

ZEAL’'S
Factory Hygrometers

plus
LABORATORY GLASSWARE, etc.

FURTHER PARTICULARS ON APPLICATION

*

Branch Office:
MOTILAL MANSION
KAPASIA BAZAR, AHMEDABAD 2

).S.L.LR.—FEBRUARY 1956




A test for filter papers
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GRADE OF FILTER PAPER
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FAVOURITE and well-tried test for a filter

paper is to examine its performance in filter-
ing a suspension of barium sulphate. T. B. FORD
LTD., LONDON, have been examining the possi-
bilities of developing this method, and the process
described here may be of considerable general
interest.

The method which they adopt is based on
the general theory of small-particle formation
propounded by von Weimarn, who stated that

Initial rate of condensation (V) =

condensation pressure
condensation resistance

He suggested that the normal solubility of the
precipitate substance is a measure of the con-
densation resistance, and that the condensation
pressure is the difference between the total

of Clowdliness
of the Actuval Filtrore

FAINT
TRACE

concentration (Q) momentarily pro-
duced as a result of a chemical re-
action and the normal solubility S,
so that

_ Q=9
v=k&E2

TRACE ////

SLIGHT
CLoup B

cLoupy §

If V is large, the rate of condensa-
tion is high and the particles will
be small. This condition is brought
about by having a high value for Q
or a low value for §.

N

Taking 7N solutions mixed in
equal quantities they get 2 momen-
tary concentration of barium sul-
phate of 31N, whereas the normal
solubility of barium sulphate — the
S above — is 2 x 103N, thus

V = 175000

However, with the relatively high concentra-
tion of electrolyte, coagulation would take place
and it is, therefore, preferable to keep Q small
and reduce the value of S.

By such considerations they are able to pro-
duce an accurately graded series of small particles
down to colloidal dimensions ( labelled I, II, i,
etc., in the diagram on left, the smallest, measur-
ing 0.06 microns, shown as X).

These have been used in a test of a series of
FORD FILTER PAPERS the results of which are
shown in the diagram. Full information about
various grades of FORD papers, and their uses,
compiled by the FORD Laboratory Service, can
be found in the introduction to their sample
book of papers, available free on request.

Sole Agents for FORD Filter Papers:

MARTIN & HARRIS Ltd.

( SCIENTIFIC DEPARTMENT)
SAVOY CHAMBERS, WALLACE STREET, BOMBAY |

J.S..LR.— FEBRUARY 1956
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A

fulfils a vital need.

comprehensive test outfit for analytical chemists
and teachers. In analytical laboracories, schools
and colleges where provision for a wide range of
tests must be available, the B.D.H. Spot-Test Outfit

les design has been carefully planned to cover
the fullest possible range of metals and radicals with

the most useful reagents for each.

Reagents and accessories—test tubes, pipettes, capil-

lary tubes, etc.—are supplied in a
convenient wooden cabinet measur-

ing 14in.x9 in. x 2§ in.

Made by

THE BRITISH DRUG HOUSES LTD.

B.D.H. LABORATORY CHEMICALS GROUP
POOLE, ENGLAND

Distributed in India by :
BRITISH DRUG HOUSES (INDIA) LTD.
P.O. Box No. 1341, Bombay.

LL- —

—

Branches at: Calcutta - Delhi - Madras

|

B.D. H.
SPOT-TEST
OUTFIT

Prices on request

‘““ MANSFIELDS ”’

Specialize in Laboratory Glassware,
Microscopes & Testing Equipment
for the Chemical, Biological, Agri-
cultural & Metallurgical Analysis

“ MANSFIELDS ”
Manufacture Hot Air Ovens, Incu-
bators, High Pressure Autoclaves,
Distillation Plants, Burners, Stain-
less Steel Laboratory Wares

‘“ MANSFIELDS

Stock Reagents, Chemicals, Stains,
Filter Papers, Porcelainware, Silica-
ware & Platinumware

MANSFIELD OIL GAS CO. LTD.

Head Office & Factory :
16 Radhanath Chowdhury Road
CALCUTTA I5

Madras Branch:

301 LINGHI CHETTY STREET, MADRAS |
Pakistan Branch: NAOGAON, RAJSHAHI

—— GHARPURE & CO.

<K
0250 7014 énow

SIGCOL INDEX
combines three in one?

Behind every Index beaker and flask
you can see long experience backed by
scientific research. Index is a symbol
of guarantee for laboratory work. It is

= Resistant to chemical reagents

= Resistant to mechanical shocks

= Resistant to heat ( coefficient of
expansion is only 3-4x10-¢)

Sole Distributors :

P-36 Royal Exchange Place Extn., Calcutta |

Al2
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WILD HEERBRUGG

The microscope which has proved its

WILD

MICROSCOPE Miobk with
WILD attachable CAMERA
and Low Voltage Lamp

WILD

excellent high qualities!

* Sturdy Excursion Microscopes
* Students & Routine Microscopes
* Medical Microscopes

* Research Microscopes

* Microphotographic
Equipment

* Micrometers:
Stage & Eyepiece

* Microscope Lamps

* Phase Contrast Equipment

SOLE AGENTS :

RAJ-DER-KAR & Co.

COMMISSARIAT BUILDING
HORNBY ROAD, FORT
BOMBAY

Telephone : 26-2304 Telegram : TECHLAB

J.S.LR.— FEBRUARY 1956
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‘KREMP’ DOCTOR’S MICROSCOPE WA 119

( WETZLAR — GERMAN))

This model has a special Objective 6L (L =long focus)
which is essential for blood-corpuscle-counting work.
It has an own magnification of 44 X.

STAND inclinable by 90° standard draw tube ( extension)
of 37 mm. dia. Graduated and coarse focussing screw
on both sides with graduated drum.

FIXED square object stage 110 x 110 mm. Sub-stage — Two
lens condensor of n.a. 1.40 iris diaphragm and filter
ring, movable in a springed sleeve.

PLANE concave mirror movable to all sides.

Optical Equipment
Nosepiece for 3 objectives:
Achromatic objective No. 3 ( 10.3 X))
Achromatic objective No. 6L ( 44 X )
Achrom. oil immersion objective 1/12 ( 105 X )
Huygen's eyepieces: 6 X, 10X, 15X
Six different magnifications from 61.8 to 1500 X

Complete as described above in alder-wood
cabinet with lock and key .« Rs. 750/- each

Complete with mechanical stage .. Rs. 900/- each

UNIQUE TRADING CORPN.

KREMP WET2tAR 51-53 BABU GANU ROAD, BOMBAY 2
Grams : UNILAB Phone : 26983

E.S.W. BALANCES

Superior to foreign or other Indian make balances for accurate and delicate work
used all over India and abroad

INSIST ON YOUR DEALERS FOR

E.S.W. CATALOGUES E.S.W. REPAIR SERVICES
E.S.W. DEMONSTRATIONS

THE EASTERN SCIENTIFIC WORKS

SALKIA, HOWRAH

Al4 J.5..R.— FEBRUARY 1955



D- CM | g::vice

CHEMICALS BRELL
dependable
qualily |

SULPHURIC ACID
HYDROCHLORIC ACID
NITRIC ACID

ALUMINIUM SULPHATE
ALUMINA FERRIC
AMMONIA ALUM
PINK ALUM

CAUSTIC SODA
(LIQUID, SOLID & FLAKES)

CHLORINE

FERRIC CHLORIDE
(LIQUID)

SUPERPHOSPHATE
MIXED FERTILISERS

THE DCM CHEMICAL WORKS
NAJAFGARH ROAD, DELHI.

).S..R.—FEB. 1956 DCM 1045 AlS
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ANNOUNCEMENT

We manufacture the following to specification

OBJECT GLASS AND EYEPIECE LENSES
PRISMS FOR PRISMATIC COMPASS
CONDENSERS OF ALL TYPES
PROJECTION LENSES

Engquiries to

INSTRUMENT RESEARCH LABORATORY Ltd

309 BOWBAZAR STREET
Phone: 22-7250 CALCUTTA 12 Gram: * INRELABTRY *

JOURNAL OF THE ZOOLOGICAL SOCIETY OF INDIA

Published bi-annually, containing original papers and reviews in all
branches of Pure and Applied Zoology

Annual subscription per volume of two issues

FOREIGN: Rs. 22 INLAND: Rs. 20

A few back numbers are also available.

A few pages are reserved for advertisements at rates available from the Honorary Treasurer.
Publications of the Government of India and Zoological Survey of India, specially those
dealing with Zoology, like Records of the Indian Museum, Memoirs of the Indian Muscum, Fauna
of India (new volumes), etc., and reprints of a few papers of the Indian helminthologist,
(late) Dr. G. D. Bhalerao, Indian Journal of Helminthology & Prof. Thapar Commemoration
Volume 1953 on his sixtieth birthday, could also now be had from the Office of the Honorary

Treasurer, Dr. B. S. Chauhan, Zoological Society of India, 34 Chittaranjan Avenue,
Calcutta 12, India.

All orders, remittances and communications regarding above should be addressed to the
Honorary Treasurer.

Al6
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TEMPO Laboratory Equipment

HOT AIR OVEN

MADE OF COPPER,
ASBESTOS INSULATED,
ELECTRICALLY HEATED AND
WITH TEMPERATURE CONTROL

Working space: 12" x 12" x 12"

FLEXIBLE SHAFT
STIRRER

with

VARIABLE SPEED

Manufactured by:

TEMPO
INDUSTRIAL CORPORATION Ltd.

1ST FLOOR, DEVKARAN MANSION, PRINCESS STREET
BOMBAY 2

SP/TIC/7
J.S.L.R.— FEBRUARY 1956 Al7



For requirements of

PATHOLOGICAL, BACTERIOLOGICAL
AND

PHARMACEUTICAL LABORATORIES

Please write to

M. RAMCHANDRA & SONS

Established in 1920
‘RAM DOOT’ 12B, KELEWADI, GIRGAUM, BOMBAY 4

Manufacturer of :

AUTOCLAVES, INCUBATORS, DISTILLATION PLANTS, OVENS,
VACUUM STILLS, FILTERS, BATHS AND ALL SORTS
OF GAS, WATER AND VACUUM TAPS

Mixing and blending . . .

is a simple and efficient process with Pascall
Mixers, available in six sizes with trough
capacities from | to 20 cu. ft.

Pascall Mixers have many features of interest
such as the removable agitators to facilitate
cleaning, the full-bore discharge outlet with a
lever-operated sliding gate, and the safety
devices which prevent the mixer being set
in motion whilst the top cover is open.
Motorised models are fitted with motors
driving through an integral gear box coupled
direct to the centre shaft,

PASCALL
GID VANI & CO, POST BOX No. 1778, BOMBAY |

SP/GC/4
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SUNWVIC

ENERGY REGULATORS

PRINCIPLE
Sunvic Energy Regulator effects its control by periodically switching on and
off the power.

ADVANTAGES
As compared with a variable resistance, the Energy Regulator is cheaper, far
less bulky, control is effected without loss of energy, is variable continuously
from no load to full load, and is substantially independent of mains voltage
fluctuations up to about 20 per cent.

TYPES
Panel Mounting Types ERH, ER], TYB
Plug-in type ERP
Bench or Wall-mounting type ERC
Energy Regulators with Relays, Types ER-3, ER-6

APPLICATIONS
Energy Regulator control is applicable to a wide range of process heating

apparatus, such as Hotplates, Moulding Platens, High Temperature Ovens,
Furnaces, etc. :

Accredited Agents

MARTIN & HARRIS Ltd.

( SCIENTIFIC DEPARTMENT )
SAVOY CHAMBERS, WALLACE STREET, BOMBAY |

J.S..R—FEBRUARY 1956
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FOR STAR PERFORMANCE

Manufocture=

of
Rong¢ ETERS

VOLTM

TERS
AMME MMETERS

R O b B Ry 44

CONTACT SULPHURIC
ACID PLANT

RADIO LAMP WORKS LTD.

BOMBAY . CALCUTTA . DELHI. MADRAS . KANPUR . INDORF

CLOSED CIRCUIT
GRINDING MILL

ARVIND

for

CONTINUOUS
SUPERPHOSPHATE DEN

A000000000000000N000000000
aoo000000000a00000000000000a0

SUNDRY CHEMICAL PLANT

Sulphur & Pyrites Burners
Electrostatic Dust Precipitators
Oxyhydrolisers — Electrolytic Cells
Turbo Colloid Mills — Turbo Stirrers

Complete Plants and Ancillary Q UALITY

Equipment for the Chemical Industry

ENQUIRIES TO FABRICS

THE ARVIND MILLS LTD.

CHEMICAL ENGINEERING CI?
Telegrams : — MORICHEMIC LONDON

A20 ).5..R. —FEBRUARY 1956




The century-long experience of Johnson Matthey in both the Specialized products Of
manufacture and use of platinum apparatus, coupled with crafts-

manship of the highest order, provides a guarantee of quality

in all JMC platinum ware. Good design, close attention to l-l

dimensional accuracy and the highest standards of finish are “ nsnn : =
combined to produce units excellently matched to their duties

and of robust construction for long trouble-free service. ﬂ Ey

AVAILABLE IN INDIA FROM

RAM LABHAYA ARORA & SONS

161/ HARRISON ROAD, CALCUTTA
Telegram : “ METCHEMIKO ”, CALCUTTA Telephone : JORASANKO 3256

J-S..LR.—FEBRUARY 1956 A2l



Inside of a
“COMET”

Here it is—simple
robust—reversible

Applications
From Tar and Liquorice "
to Sawdust and — SUGAR !

Unstrained sugar juice containing fibres and
cane particles up to 1" diameter, Heavy syrup
and molasses.

It is THE pump for the Sugar Industry.

STEAM & MINING EQUIPMENT (INDIA) LTD.

101, PARK STREET, CALCUTTA.
Also at
7, Vaswani Mansion, 120, Dinshaw Vatcha Road, Churchgate, Bombay-I.

SMF§-55
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RESISTANCE BOXES

THESE instruments are being made by us for the last 25 years and thousands of them are
in use all over the country and abroad. They have won appreciation and their accuracy has
been certified by the National Physical Laboratory, New Delhi. Their special features are:

Heavy brass framz case in one piece

Bakelite bobbins which do not warp or bend; resistance values do not change with time
and age

Highl}frér polished English ebonite top

Seasoned teak wood case

Interchangeable plugs with bakelite rectangular top

Wound non-inductively with original English rayon impregnated with tropical-proof varnish
wax

Accuracy — Quality I — with minalpha or manganin wire, 0-50 per cent
Quality II — with constantan wire, 0-5 per cent

Quality I Quality IX

Rs. Rs.

1-20 ohms, No. 3297 55 45
1- »w  No. 3298 75 60
1-100 ,, No. 3299 88 68
1-500 ,, No. 3300 108 88
1-1000 ,, No. 3301 120 95
1-5000 ,, No. 3302 155 120

RESISTANCE BOXES, dial type, with laminated ‘ special grip ’ type contact rotated by
a knob with low thermal coils, aged and impregnated

Step of Total Minalpha or Constantan wire,
resistance manganin, accuracy
accuracy 0-059% 0-59
Rs. Rs.
1. Single Decade Box 0:1 ohm 1 78 52 each
10 10 70 52 ,
10-0 100 70 52 ,,
100-0 ,, 1,000 70 5
1,000-0 10,000 90 66
2. Two Decade Box (Unlts and tenths)
0-1 ohms 1-0 130 9% ,,
( Tens and unlts)
10-0 ohms 0-0 110 9
( Hundreds and tens)
100:0 ohms 1,100-0 130 . 9
( Thousands and hundreds)
1,000-0 ohms 11,000-0 160 12
3. Three Decade Box (Tens and units and tenths)
0-1 ohm 111-0 175 128
(Thousands. hundreds and tens)
10:0 ohms 11,110-0 210 155 .
4. Four Decade Box (Hundreds, tens, units and tenths )
0-1 ohm 1,111-0 230 175 ,,
( Thousands, hundreds, tens und units )
11,1 230 175
5. Five Decade Box ( Thousands, hundreds, ten unlts and tenths )
0-1 ohm 11,111-0 315 242
( Ten thousands, thousands,
hundreds, tens and units )
111,110-0 380 290

HARGOLAL & SONS

THE SCIENCE APPARATUS WORKSHOP

Phone : 173 H.O. AMBALA CANTT. Gram: HARGOLAL
Branches
27 LINGHI CHETTY STREET 823 MODEL HOUSES G.P.O. LANE, ABID ROAD
MADRAS LUCKNOW HYDERABAD
Phone: 55659 Grams: Hargosons Grams: Hargosons Grams: Hargosons

Agencies: JODHPUR, DEHRA DUN, BHOPAL, COCHIN, INDORE
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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

s HEXOPURIN — An Urinary Antiseptic

s 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

E. MERCK’S PURE CHEMICALS, ANALYTICAL
REAGENTS & ACIDS

DR. G. GRUBBLER’S STAINS & INDICATORS

CARL SCHLEICHER & SHULL'’S FILTER PAPERS FOR
QUANTITATIVE & QUALITATIVE ANALYSIS

DIFCO’S CULTURE MEDIA

: Also
APPARATUS, CHEMICALS, ACIDS, MICROSCOPES, ETC.
for
SCHOOL, COLLEGE, ANALYTICAL &
RESEARCH LABORATORY

BENGAL INDUSTRIAL & SCIENTIFIC WORKS Ltd.

7 JATINDRA MOHAN AVENUE, CALCUTTA 6

Phone: B.B. 2132 Grams: BISWORKS
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FOR
RAPID & ACCURATE
CHEMICAL ANALYSIS

TINSLEY
POLAROGRAPH

with derivative circuit

Here are some advantages:

MICRO ANALYSIS
HIGH SENSITIVITY
QUALITATIVE & QUANTITATIVE ESTIMATION

SIMULTANEOUS ESTIMATION OF SEVERAL CONSTITUENTS
ON ONE POLAROGRAM

ADAPTABILITY: ANALYSIS OF METALS —ORGANIC &
INORGANIC SUBSTANCES

REPEATED ANALYSIS ON THE SAME SAMPLE

SIMPLIFIED OPERATION FOR USE BY SEMI-SKILLED STAFF
ROUTINE ANALYSIS WITH SPEED & ACCURACY

*

For further particulars, please contact
Sole Agents in India:

PIONEER INDUSTRIES

20 BR. INDIAN STREET 21 FORBES STREET 193 MOUNT ROAD
BOMBAY 1 BOMBAY 1 MADRAS 2
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We manufacture

IONONE 100 PER CENT, IONONE ALPHA &
BETA, GERANIOL & CITRONELLOL PURE,
EUGENOL, CITRAL, GERANYL ACETATE
and other
Aromatic Chemicals, Essential Oils, Resinoids

and various perfume compounds useful for soap
and other toilet articles

S. HH RELRAR @ Co. L1p.

DEVAKARAN MANSION, 36 MANGALDAS ROAD
BOMBAY 2
Branch :
Opposite City Post Office
BANGALORE CITY

Gram :
‘ SACHEWORKS’
DADAR

MIKRO PULVERISERS
for fine grinding
MIKRO ATOMISERS
for ultra-fine grinding
MIKRO COLLECTORS
for effective industrial dust control
for complete product recovery
Made by BRAMIGK CO., England
(Licensees to the PULVERISING MACHINERY CORPN. OF AMERICA )

For free expert advice
submit your problems to

KII.BURN & CO. LTD.

CHEMICAL ENGINEERS
4 FAIRLIE PLACE, CALCUTTA |

A26
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Chemotherapy of |
TUBERCULOSIS
by
THIZONE
§
i
§

(p-Acetylamino Benzaldehyde
Thiosemicarbazone )

Available in 25 mgm. tablets
in packs of so and 100"

ISONIAZID B. I.

(Iso-Nicotinic Acid Hydrazide)

Available in 50 mgm. tablets
in packs of so, 100, 500
and 1000

Manufactured by

BENGAL IMMUNITY

COMPANY LIMITED
CALCUTTA 13
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PYREX and WESTGLAS

LABORATORY & CHEMICAL
GLASSWARES & SUNDRIES

Contact
DIRECT IMPORTERS & STOCKISTS

B. PATEL & COMPANY

27)29 POPATWADI, KALBADEVI ROAD
BOMBAY 2

Telegrams: GLASALSORT

SP/BPC/3

BOROSIL

LABORATORY GLASSWARE

such as
FLASKS, BEAKERS, CONDENSERS, MEASURING
" FLASKS, MEASURING CYLINDERS, PIPETTES &
ANY SPECIAL APPARATUS MADE TO DESIGN
and

PENICILLIN VIALS, VACCINE BULBS—WHITE &
AMBER

ALL OTHER APPARATUS & EQUIPMENT
MANUFACTURED TO CLIENT’S DESIGN

INDUSTRIAL & ENGINEERING
APPARATUS CO. LTD.

CHOTANI ESTATES, PROCTOR ROAD
GRANT ROAD, BOMBAY 7

Specialists in manufacturing

LAMP BLOWN APPARATUS

from Pyrex, German and other
heat resistant glasses as per
any specification

Makers of

CHROMATOGRAPHIC CHAMBERS
AND ACCESSORIES

S. K. BISWAS & CO.

137 BOWBAZAR STREET
(KOLAY BUILDINGS)
POST BOX NO. 7885
CALCUTTA 12

Gram: SOXHLET Phone: 34 : 2019

A28
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Drive,

Bombay
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SHELL & B.O.C.
PETROL .. E[SF)

BURMAH -SHELL... IN INDIAS LIFE AND PART OF 1IT
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The answer

to the problem: how 1o
combine high efficiency
with low cost.

75 kV
ELECTRON MICROSCOPE

Magnetic super-microscope of simple
construction. The application of an
objective lens of extremely short focal
length and considerably improved
alignment made it possible to dis-
pense with the usual electronic stabi-
lization.

Continuously adjustable enlargement
from 1500 to 150C9 x.

Size of image on the scceen: 90 x 90
mm.,

40 photographs on 35 mm film without
reloading.

Stereophotographs.

Entirely air-cooled.
Shockproof.

For many investigations it is desirable to
increase the contrast of the specimen. Thisis
achieved by means of shadow-casting. The
shadow-casting unit has become an indispens-

Philips

able tool in electron microscopy.

shadow-casting units are available.

PSPH 79
N.V. PHILIPS' GLOEILAMPENFABRIEKEN PHILIPS ELECTRICAL LTD., NORTH AMERICAN PHILIPS CO. INC.,
Scieatific Equipment Department, X-Ray Department, Research and Control Instruments Division,
EINDHOVEN (Holland) Shattesbury Avenue, LONDON W.C.2. | 750, South Fulten Ave, MOUNT VERNON N.Y

Sole Concessionaires in India

PHILIPS ELECTRICAL CO., (INDIA) LTD.,

Branches: CALCUTTA MADRAS BOMBAY NEW DELHI KANPUR LUCKNOW
PATNA BANGALORE
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SECTIOR SHADMACCLOCY -0 ASEAY TF KIRPRATIHA ALMAIGINY

QUALITY
Hhsough

RESEARGH
‘CIPLA’

INDIAS NATIONAL PHARMACGEUTICAL CONGERN

Chemical Industrial & Pharmaceutical Laboratories, Ltd., briefly
known as CIPLA is one of the foremost Pharmaceutical

"—‘A'

AT

e N

Ry

Manufacturing Concerns of India. Constant research, analytical
control and strict supervision by highly qualified staff has
enabled Cipla to manufacture drugs and medicines of highest
quality and standard.

Every Product made by ‘CIPLA’ has the Seal of Quality.
EQUAL TO THE WORLD’S BEST.

Chemical, Industrial & Pharmaceutical Laboratories, Ltd.,
B OMBATVY-8.

1.S..LR.—FEBRUARY 1956
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TEDDINGTON CHEMICAL FACTORY LTD.

(Biological & Pharmaceutical Laboratories)
SUREN ROAD, ANDHERI, BOMBAY.

Sole Distributors:
W.T.SUREN & CO. LTD., P.0. Box 229, BOMBAY 1

Branches: CALCUTTA: P.O. Box 672 MADRAS: P.O. Box 1286

Estd 1944

Usha Scientific Company
Lotlikar Mansion, 503, Girgaum Road,
BOMBAY, 2.

Telegrams: ASHACOM

DIRECT IMPORTERS
OF
LABORATORY APPARATUS,
Accurate Wire Screen is required to solve your INSTRUMENTS & EQUIPMENTS
Screening, Grading or Filtering operation.
) AUTHORIZED DEALERS

DIRECT IMPORTERS OF WOVEN WIRE MESH " oF
AND PERFORATED METALS PYREX"

STANDARD METAL CO. JiEai Rl

Props.: B. C. GUIN & CO. LTD.

101 NETAjI SUBHAS ROAD
CALCUTTA |

Your orders and enquiries—Dlease
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STANTON _Zowterarics

The design and construction of every modern Precision Balance manifests
the influence that STANTONS have exerted during the past few years

STANTON were first with: ® Synthetic Sapphire ( Corundum ) planes,
@ Full weight-loading balances in Britain.

® Balances with a special application — e.g.
Gas Density Determination, Thermo Re-
cording Work, Remote Control Work.

Model A.D.6

Capacity: 200 g.
Sensitivity: 0.1 mg. per half division
This aperiodic, projection-reading
balance provides for external weight-
loading of fractions up to 1 g. by means
of a single dial. The new graticule reads
direct up to 100 mg,., resulting in greater
weighing speed and less fatigue.

Model B.A.4

Capacity: 200 g.
Sensttivity: 0.1 mg. per half division

This balance represents another
contribution by Stanton towards
greater balance room efficiency.
Only four dials give weight-
loading up to 200 g. — Graticule
reads direct up to 100 mg., and
complete weighing can thus
be made in twenty to thirty
seconds.

For full details write to:

MARTIN & HARRIS Ltd., Savoy Chambers, Wallace St., Fort, Bombay s Tel : 30073

‘52 m PRECISION BALANCES

STANTON INSTRUMENTS LTD., LONDON, w.1

A33
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Use SIMCO brand
Scientific Glass Apparatus

for for
Accuracy, Quality & Durability

Direct Importers

* LABORATORY CHEMICALS

* All kinds C.>f grac.iuated glassware * PHARMACEUTICAL
* All glass distillation equipment
* Gas analysis apparatus—Orsat’s, Haldane's, CHEMICALS

etc.
* Stopcocks of various types * FINE CHEMICALS
* Blood, urine and milk testing apparatus

*

* Chromatographic chamber and accessories VITAMINS
* Any special apparatus according to speci-

fications * STAINS, etc.

Manufactured by .
SCIENTIFIC INSTRUMENT Mfg. Co. Please refer to:

(SIMCO) B. BABULAL & Co.

3 SASTITALA ROAD, NARKELDANGA
7 POST BOX No. ]
CALCUTTA Il (0) OX No. 2409, BOMBAY 2

Gram : PETROLIUM Ph : 28465
Gram: Meterhome one

ENDECOTTS FILTERS Ltd.

LABORATORY TEST SIEVES,
METAL GAUZE FILTERS,
SIEVE SHAKING MACHINES

= Laboratory Test Sieves as per
B.S.S. & A.S.T.M. Specifications
= * Pocket Interchanger * Sieves

n ‘ Endrock ’ Test Sieve Vibrator

Agents:

UNION SCIENTIFIC
SYNDICATE

52-58 Babu Genu Road
P.O. Box 2484
BOMBAY 2

Gram: ‘PETROLIUM® Phone: 28465

SP/UNI/5
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¢ W I L D ? HEERBRUGG ( Switzerland )

The manufacturers of
Highest Class Precision Optical

and Mechanical Instruments

I

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, theodolites and aerial cameras

*

Distance measuring instruments, etc.

WILD LEVEL N2

SOLE AGENTS :

RAJ-DER-KAR & Co.

COMMISSARIAT BUILDING, HORNBY ROAD
FORT, BOMBAY
Telephone : 26-2304 Telegram : “ TECHLAB "
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‘ASCO’ HOT-AIR DRYING OVENS

These improved models are of modern design and strong cons-
truction. They are in great demand in educational institutions, and

industrial and clinical laboratories and are now standardized for

strength, durability, compactness and efficiency.

A.S. 1930 NEW PRECISION HOT-AIR
DRYING OVEN

Electrically operated and controlled

The cylindrical form of the oven greatly facili-
tates uniformity of temperature which is of
extreme importance for superior oven opera-
tion. It is made of aluminium sheet with sheet
iron outer jacket finished in attractive crackle
enamel. It is fitted with three perforated slid-
ing shelves and a door well-machined to fit the
chamber perfectly. The heating elements are
AS. 1930 of replaceable type.

Ovens as described above are complete with connecting cord and plug and are
useful for working at any temperature up to 150°C. Size: 14" x 10",

ASCO’s manufactures are of the most comprehensive range
)

For all your scientific requirements please write to us

THE ANDHRA SCIENTIFIC CO. LTD.

Head Office & Works:
MASULIPATAM (S. INDIA)

Branches at:

4 Blacker’s Road Asian Building, Nicol Road
Mount Road Ballard Estate
MADRAS BOMBAY

Representatives at :
NEW DELHI — CALCUTTA — HYDERABAD ( Dn.) — VIZAGAPATAM — CUTTACK

A36 J.S..R. — FEBRUARY 1956



ESW. BALANCE & WEIGHT
BIOLOGICAL HOT PLATE
VACUUM DRYING OVEN

ELECTRONIC RELAY
SEROLOGICAL BATH
KAHN BATH
COLD INCUBATOR
STIRRER, HEATERS
ETC.

*

Full details from:

S. SIRCAR & Co. Ltd.

16 BONFIELD LANE, CALCUTTA 1

MADE IN INDIA
HIGH VACUUM

ROTARY PUMP

SINGLE STAGE & TWO STAGE

Suitable for laboratory use

and similar in performance

to those made in Germany,
England and U.S.A.

All Indian materials and construction

BASIC & SYNTHETIC CHEMICALS LTD.

P.O. Jadavpur College, Calcutta 32

Factory
335 NADESHWAR, BANARAS CANTT.

Manufactured by

Keroy Limited

From
A MICRO
to
A PHYSICAL BALANCE
you may depend on

€ROY BALANCES

for their

SENSITIVITY, CONSTANCY &
DURABILITY

Service Station & Office
32 LATAFAT HUSSAIN LANE, CALCUTTA 10

J.S..LR.—FEBRUARY 1956

A37



uuuuuuu

THE GENERAL ELECTRIC CO,, ,
OF INDIA (MANUFACTURING) LTD. °

58, Taratolla Road, Garden Reach, Calcutta,

A Subsidiary of
THE GENERAL ELECTRIC CO. OF INDIA LTD.

Branches at:

1 BOMBAY e MADRAS e KANPUR e DELHI e BANGALORE
% COIMBATORE e SECUNDERABAD e AHMEDABAD
% , Representing y
2 y
%%% THE GENERAL ELECTRIC CO. LTD. /
m, OF ENGLAND
oooooooooooooo% X " es00000000000
i
%WWWWWMIMWW

.
Manufactures in India include :— E

SWITCHGEAR, INDUSTRIAL MOTORS, TRANSFORMERS, *
CEILING & TABLE FANS, HOUSE SERVICE METERS, °
RADIOS, INDUSTRIAL FANS, HOUSEHOLD APPLIANCES, ETC. s
°
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Indian skill can make

ANALYTICAL REAGENT CHEMICALS OF THE SAME
HIGH STANDARDS OF PURITY AS THOSE MADE BY
GERMAN, BRITISH & AMERICAN TECHNICAL SKILL

*

VERY RELIABLE INDIGENOUS SUBSTITUTES OF
GUARANTEED ANALYTICAL REAGENTS
MAY BE FOUND IN

BASYNTH
BRAND
ACID SULPHURIC . . . . . « « . Sp.gr. 1-84

ACID HYDROCHLORIC, FUMING s . W 1-19
ACID HYDROCHLORIC . . . . . . . 5 1-18
ACID NITRIC . . . . . . . . . . . i 1-42
AMMONIUM HYDROXIDE . . . . . ¥ 0-90

AND MANY OTHER ITEMS ALL MADE IN INDIA BY

BASIC & SYNTHETIC CHEMICALS Ltd.

P.O. JADAVPUR COLLEGE, CALCUTTA 32
USE SWADESHI AND HELP TO KEEP EMPLOYED INDIAN TECHNICAL SKILL IN INDUSTRIES
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THE
MICROID ANALYTICAL BALANCE

an inexpensive model sensitive to O'I gm.
with a load of 200 gm.

WRITE TO:

GRIFFIN & GEORGE (India) Ltd.

B-5 CLIVE BUILDINGS INDIA HOUSE 17 MOUNT ROAD SUNLIGHT INSURANCE BUILDING
P.O. BOX 2136 FORT STREET MADRAS MINTO ROAD EXTENSION
CALCUTTA. BOMBAY 1 NEW DELHI

o ot i A e S R e e S e
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An Artificial Satellite for the Earth

V. R. THIRUVENKATACHAR
Institute of Armament Studies, Kirkee

far-reaching significance was made by

the President of the United States of
America which said that within 3 years the
United States of America will launch the
first artificial * earth-satellite *. Earth satel-
lite, also known as ESV ( Earth Satellite
Vehicle ) is a test-body launched from a ter-
restrial site and set revolving round the
earth at a suitable distance from the earth.
Scanning the sky through a pair of binoculars
just before sunrise or just after sunset, we
may hope to see in the not too distant future,
a brilliant object in the sky, a new astro-
nomical body created by man. There is to
be a series of launchings of such ESVs during
the period July 1957 to December 1958 so as
to fit into the scheme of research projects
collectively called the International Geo-
physical Year (IGY ). It is obvious that
the actual size and shape of the proposed
satellite will depend on the objective of the
particular shot, viz. whether it is empty or
contains electronic tracking and telemeter-
ing equipment along with scientific instru-
mentation. The first experimental satellite
is expected to weigh about 100 lb. and to
be about a couple of feet in diameter. Its
orbit is to be about 300 miles above the
earth’s surface, with an orbital period of
about 90 min. The time during which the
satellite will remain aloft depends on the
particular orbit and the still unmeasured
atmospheric density at such altitudes. As

ON 29 July 1955, an announcement of

*The name ‘orbital rocket ’ has been suggested
by Willy Ley in his book Rockets, Missiles and
Space Travel. Material assistance in the prepara-
tion of the present article has been derived from this
and other sources mentioned at the end of this
article.

the orbit shrinks, the missile will gradually
penetrate the atmosphere and will ulti-
mately be destroyed by heat. Thus it will
not be necessary to provide a, safe target
area at a remote location for the safe dis-
posal of the missile -—it will literally be
frittered away ! The launching will be ac-
complished by multi-stage rocket system,
but once launched, the orientation and
flight of the satellite will no longer be con-
trollable from the ground. According to the
statement of the U.S. President none of the
missiles will be designed to perform any
military functions. Their design, instru-
mentation and the time, as well as the
location of the launching, are to be un-
classified from security standpoint. The
cost of these unclassified research projects is
estimated to be about § 10,000,000 and co-
operation has been solicited from all the
countries participating in the IGY. Follow-
ing the American announcement, the
U.S.S.R. has disclosed that a similar project
is under way in Russia and has offered
co-operation with the American scientists
in this matter.

So much for the facts made public re-
garding the satellite project. Granting the
utility of such a project ( this aspect will be
considered in the next section ), satisfactory
answers must be found to several questions
before the project can be translated into
a practical proposition. These questions
can be grouped under two broad headings:
(A) those of a general scientific nature and
(B) those of a technological and engineer-
ing nature. Since the latter type of ques-
tions will be of a too technical nature, this
article confines itself to a brief consideration
of some questions from category A, with a
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view to illustrate the type of problems that
arise and the sort of answers to be expected.
Here are some of the questions that have to
be decided before one can think of the design
of a satellite:

(i) What should be the height of the
orbit ?

(i) With a given height, what will be the
period of revolution and the orbital
velocity ?

(iii) With what velocity should the satellite
be launched in order that it may des-
cribe the proposed orbit ?

When reasonable answers have been found
for these questions, there is still the im-
portant question of the best method of
launching the satellite with the requisite
velocity.

Height of the orbit

Consider the question of the height of the
orbit. This height must be sufficient to
minimize the effects of air resistance which
would cause the satellite to spiral down
and crash after a few revolutions. The
well-known pioneer in rocket research, Dr.
Hermann Oberth, was of the view that a
height of 600 miles should be enough.
Sanger has estimated that in an orbit at an
altitude of 155 miles the satellite would
make more than a hundred million revolu-
tions before losing 1 per cent of its altitude.
These and other similar calculations show
that a satellite orbit need not be very high
above the surface to be practically un-
affected by air resistance. On 24 February
1949, a WAC-Corporal carried on a modified
V-2 rocket attained a peak altitude of 389
km. (about 250 miles). At that altitude
the density of the air is so small that we may
say that the WAC-Corporal had almost
reached empty space. Even in the absence
of air, a projectile must be given a minimum
velocity in order that it may circle round
the earth and not fall back on the earth’s
surface. Of course, the farther away the
orbit is from the earth, the harder it is to
get the satellite into that orbit (though
the orbital velocity will be smaller and the
period of revolution longer). A low orbit
is thus preferable, but one must stay safely
outside the atmosphere. If we neglect air
resistance, there is a simple relation between
the orbital velocity of the satellite, its mean
distance from the earth and its period of
revolution. For an orbit at a height of 346
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miles, the period of revolution would be about
96 min. and the orbital velocity nearly 43
miles/sec. In order to get the satellite into
such an orbit, it must be given an initial
velocity of a little more than 5 miles/sec.
Thus it would appear that a height somewhat
above the peak altitude reached by the
V-2 4 WAC-Corporal shot of February 1949
would be good enough.

Launching of the satellite

The question that naturally arises at this
stage is the means whereby a satellite may
be given an initial velocity of about 5 miles/
sec., so as to reach an orbit at a height of
some 300 miles. The idea of using rocket
propulsion for the purpose of attaining great
heights was first put forward by R. H.
Goddard of America and H. Oberth of Ger-
many. The latter emphasized the supe-
riority of liquid-fuel rockets over the solid-
fuel ones for this purpose. Subsequent work
has confirmed this and all the high altitude
rockets at present use liquid fuels. Now,
with a given type of liquid fuel, the velocity
attained by the rocket is determined by a
quantity called the ‘mass ratio’, which is
the ratio of the take-off mass (M, ) to the
mass (M, ) remaining when the fuel is all
burnt up. The actual relation is:

Mass ratio = My/M, = e'l¢

where v is the velocity attained by the rocket
(at the instant the fuel is all burnt ) and ¢ is
the exhaust velocity, which is determined by
the energy content of the fuel. High per-
formance can be realized either by working
with a high exhaust velocity or a high mass
ratio. The first is the concern of the field
of chemistry and the second of engineering.
The most effective method of increasing the
mass-ratio is the step-principle, exemplified
in the V-2-carried WAC-Corporal. In a step-
rocket the final velocity corresponds to the
product of the individual mass ratios. For
a velocity of about 5 miles/sec. and with the
existing types of liquid fuels, a 3-step rocket
would have a mass ratio for each step which
is well within the present engineering possi-
bility. The announcement of the imminent
launching of an ESV shows that the above
estimates are not unduly off the mark.

Utility of earth satellite

The preceding discussion was intended to
demonstrate broadly the overall reasonable-
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ness and feasibility of the project. It is
time now to consider the utility of the present
project and the types of data it is expected
to furnish.

It is generally agreed by experts in rocket
research that a small unmanned satellite is
the only one feasible and that it would be
the first step towards more ambitious
projects. The study of the utility of an
unmanned earth satellite was carefully
examined by a Space Flight Committee of
the American Rocket Society and some
of the fields of utility suggested by the
Committee are mentioned below.

Astronomy and astrophysics — A satellite
could overcome some of the limitations on
observations made through the earth’s
atmosphere. For example, if optical equip-
ment equivalent to that now available could
be placed outside the atmosphere, much
additional information in the form of pla-
netary detail, new faint objects and short
wavelength spectra could be obtained,
leading to information of great value to
astronomers and to the scientists in general.

Biological experimentation — The study of
the radiation effects of primary cosmic
radiations in regions entirely outside the
atmosphere, with exposure times of many
days, is of fundamental value for both basic
research in radiobiology and the develop-
ment of high altitude flight. The peculiar
characteristics of the environment such as
weightlessness, high vacuum, temperature
extremes, etc., will suggest experiments that
could not be performed elsewhere. Ex-
periments conducted on an artificial satellite
would contribute much to the solution of
these problems.

Communication — A satellite might pro-
vide a broad-band transoceanic communica-
tion link. It might possibly prove useful as
a relay station for radio or TV broadcasts.

Geodesy — The size and shape of the earth,
the intensity of its gravitational field and
other geodetic constants might be determined
more accurately, with practical benefits to
navigation at sea and mapping over large
distances.

Geophvsics ( including meteorology ) — The
study of incoming radiation and its effect
upon the earth’s atmosphere might lead
to better methods of long-range weather
prediction. At present rockets are being used

extensively in high altitude research. These
rockets are, however, one-shot missiles and
furnish only a matter of minutes in which
to make observations. They are not conve-
nient for making a large number of mea-
surements over an extended period of time.
It is here that the satellite would be of con-
siderable value. Further, such a satellite
would provide an ideal space-platform for
making direct solar measurements as well
as for collecting data on indirect solar rela-
tionships such as magnetic storm activity.

Nothing can be said here about studies
of military importance for which the satel-
lite may be utilized. These are naturally
classified and have a close connection with
investigations concerned with the °inter-
continental ballistic missile * programme.

The question seems almost irresistible:
What next? A manned space flight? A
voyage to the Moon, perhaps to Mars?
Perhaps! All these things may be achieved
in the future. Some rocket experts have
indeed opined that the unmanned satellite
will clear the way for achieving interplanet-
ary travel. Whatever the distant future
may bring forth, the following quotation
from von Karman seems to be not in-
appropriate for the present: *“ In the mean-
time, basic studies in aerodynamics and the
physics of rarefied, ionized gases, gradual
exploration of the highest altitudes reach-
able by sounding rockets, study of radiation
effects on material and humans, study of
navigation and guidance problems at high
altitudes and in space, and development of
unmanned rockets leading gradually to a
satellite should provide the enthusiasts of
space-travel enough to do.”
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Indian Industries Fair

HE Indian Industries Fair, which con-

I cluded in New Delhion 1 January 1956,

is acclaimed as the largest hitherto
organized in Asia and the biggest in the world
since the end of World War II in area, cover-
age and range of products displayed. A rich
variety of industrial products and equipment
from as many as 21 countries was on show.
During the two months it was open to the
public, the Fair was visited by over 3 million
people.

Spread over an area of 75 acres, the effec-
tive exhibition area was about 1 million sq. ft.
Two thousand five hundred tons of steel,
2,000 tons of cement and huge yuantities of
other building materials were used. More
than 20,000 Indian and foreign technicians

. worked round the clock for a few weeks to

complete the work. Electrical substations
with a total capacity of 3,000 kW. were
installed to provide the power needed for the
Fair. The overall expenditure incurred on
the Fair, excluding the products and equip-
ment displayed, is estimated at Rs. 5 crores.

The aims of the Fair, as set out by the
organizers — the Federation of Indian Cham-
bers of Commerce and Industry — were: to
present a comprehensive picture of the
economic progress achieved by India; to
establish and promote contacts between con-
sumers, manufacturers and traders; to pro-
mote economic relations between India and
foreign countries by interchange of ideas in
the industrial and commercial fields; and to
afford an opportunity to Indian manufac-
turers to organize a show window for Indian
industry and at the same time to make a
first-hand study of design, quality and per-
formance of foreign capital equipment.

The TFair brought into focus the best that
a large part of the world has to offer in the
fields of industry and technology. The pro-
ducts on show ranged from handicrafts and
products of small and medium-sized industries
to giant engineering equipment and precision
tools. Foreign manufacturers displayed most-
ly capital goods and scientific equipment.
Developments in the harnessing of atomic
energy for peaceful uses were exhibited
in the U.S.A. and the U.S.S.R. pavilions.
Television demonstrations were organized by

64

R.C.A. and Philips. Working models of pro-
duction techniques, graphs and charts served
as aids to the understanding of what may be

" looked upon as an exhibition of the achieve-

ments of modern industry.

The Indian Section of the FFair was planned
on an industry-wise basis, and as much as
95 per cent of India’s organized industry was
represented. There was much in evidence
to show that the country has made rapid
progress in engineering industries since 1939.
The progress, especially from the point of
view of diversification of production, is indeed
remarkable. Manufacturing capacity has
been established in locomotives, boilers, auto-
mobiles, transformers, electric motors, electric
fans and lamps, cables, radio receivers, sewing
machines, bicycles, typewriters, diesel en-
gines, textile machinery, power-driven pumps,
ball-bearings, machine tools, small tools, etc.
The products displayed by the Small-scale
Industries Corporation, the All-India Hand-
loom Board, the Coir Board, the Central Silk
Board, Indian Coffee and Tea Boards, etc.,
provided an indication of the contributions
of light industry to the nation’s economic
development. New processes and products
developed in some of the research institutions
were exhibited in the National Research
Pavilion, organized by the National Research
Development Corporation of India.

The Indian Industries Section presented
an impressive picture of the economic ad-
vancement of the country since independence.
The targets fixed under the First Five-Year
Plan have been achieved and the Fair afford-
ed for the first time an opportunity to the
people to measure their own progress in
terms of the progress achieved in industrially
advanced countries.

The progress of industrial production since
1946 is indicated by the following figures:
100 in 1946; 105 in 1950; 1465 in 1954; the
index in April 1955 being 167-2. The engi-
neering and chemical industries have made
rapid progress. From locomotives, ships
and automobiles to sewing machines and
machine tools, Indian production is grow-
ing both in range and quality. Sizable in-
creases have been recorded in the production
of caustic soda, soda ash and sulphuric acid.
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Indigenous production of rayon and staple
fibre is well established and the dyestuffs
industry is making rapid progress.

The Fair provided a good perspective of
the industrial development of the country,
the progress achieved so far, the gaps in our
economy, the essentially supplementary and
complementary nature of industries, big and
small, and also of private and public sectors.
It provided opportunities for industrialists,

Indian Society for the History

IN ORDER TO PROMOTE THE STUDY OF HISTORY
of science in India, the establishment of an
“ Indian Society for the History of Science "
has been proposed by a group of prominent
scientists and educationists. The object of
the society, according to the sponsors, will
be to promote the study of the History of
Science in India through: (1) creating
interest by arranging lectures, discussions
and symposia on different aspects of the
History of Science; (2) eliciting support of
various national institutions and universities
to sponsor research on different aspects of
the History of Science and Technology in
India; (3) disseminating results of research
by arranging meetings for reading and dis-

manufacturers and traders from all parts of
the world to establish personal contacts and
discuss questions of interest. The evidence
of what has been and is being done in other
countries should act as a spur to industrialists
in this country to venture into new fields.
As observed by Shri B. M. Birla, the Fair
will have served its purpose if it encourages

“new ideas, new business plans and new

openings for enterprise.

of Science

cussions of papers and publication of rele-
vant material in suitable journals; and
(4) drawing the attention of the universities
to the importance of teaching the History
of Science.

Sponsors of the Society are: Dr. A. C. Ukil,
Dr. Zakir Husain, Prof. M. S. Thacker,
Dr. R. C. Mazumdar, Prof. D. S. Kothari,
Dr. S. Husain Zaheer, Prof. D. P. Mukherji,
Prof. S. N. Hasan, Prof. Bisheshwar Prasad,
Prof. A. C. Banerji, Dr. S. Basu, Dr. B. D.
Laroia, Prof. P. Ray, Dr. P. K. Gode, Shri
S. N. Sen and Mr. A. Rahman.

Further particulars may be obtained from
Mr. A. Rahman, Central Laboratories for
Scientific & Industrial Research, Hyderabad.
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Summaries of Addresses of
Presidents of Sections, Forty-third
Session, Indian Science Congress

TEACHING & RESEARCH IN ZOOLOGY

IN his presidential address to the Section

of Zoology and Entomology, Dr. M. L.
Bhatia examined in detail the causes res-
ponsible for the present low standard of
teaching and research in Zoology in the
country and suggested ways and means of
raising the standard and stimulating interest
in the subject.

Dr. Bhatia observed that one of the main
causes of the low standard of teaching was
lack of enthusiasm for the subject on the
part of the students, and this was because
the students had little opportunity to study
the subject at school. The existing practice
of laying greater stress on post-mortem
studies of animals rather than on the study
of general phenomena of animal life failed
to stimulate the interest of the student in
the subject.

Zoology has grown into a vast science and
a major problem that confronts a teacher of
Zoology is to select a suitable course of
studies which could conveniently be under-
taken during undergraduate and postgra-
duate course. In some places the teaching
of Zoology is confined mostly to morphology
and little effort is made to emphasize the
functional significance of various structures.
This gives the students a half-baked idea of
the subject. Most colleges devote little
attention to the study of living animals with
regard to their locomotion, feeding, social
behaviour, natural habitat, growth, response
to various stimuli, etc. In several places
where the teaching of Zoology has been
recently introduced, there is shortage of
equipment due to inadequate funds and lack
of properly qualified teaching staff.

There are at present few universities and
institutes engaged in a properly planned pro-
gramme of research. Inadequate finances,
equipment, library and other facilities are
to a large extent responsible for the poor
standard of research in the universities.
Young zoologists have few opportunities
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for proper training in research within the
country and those sent abroad for such train-
ing do not stay there long enough to acquire
sufficient experience to enable them to carry
on the work with confidence on their return
to the country.

In order to promote research in Zoology
and teaching of Zoology in India, collective
and sustained effort is required in several
directions. Introduction of Zoology as a com-
pulsory subject in schools, establishment of
natural history museums, zoological gardens,
aquaria, and organization of bird-watching,
natural history and other societies are some
of the measures that may be adopted to
stimulate interest in the subject. The pre-
sent system of teaching needs to be revised
and greater stress has to be laid on the study
of animals in their natural environments,
Independent research work should give
place to schools of zoological research where
young zoologists could benefit by the work
and experience of distinguished zoologists.

SURVEY & CLASSIFICATION OF
INDIAN SOILS

N his presidential address to the Section

of Agricultural Sciences, Dr. S. P. Ray-
chaudhuri reviewed the work done in India
regarding survey and classification of Indian
soils, and indicated some future lines of work
in soil science and agricultural chemistry.

Referring to soil fertility, Dr. Raychau-
dhuri said that Indian soils were primarily
deficient in nitrogen. The production and
application of nitrogenous fertilizers, there-
fore, demand high priority. Besides, am-
monium sulphate to which most Indian soils
respond well, the use of fertilizers like urea,
ammonium nitrate, ammonium sulphate-
nitrate is also being considered. Their per-
formance is being studied at Government
farms and cultivators’ fields in different soil
type regions. Phosphates have also been
tried on neutral and alkaline calcarious soils.
In the case of paddy, dicalcium phosphate
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has given results comparable to superphos-
phate. Manurial trials with plant food
elements in the form of simple mineral salts
have indicated great possibilities of increas-
ing crop production. A model scheme for
these trials on cultivators’ fields has been
initiated by the Indian Council of Agricultural
Research under the Second Five-Year Plan.
Soil testing forms an integral part of
advisory services offered to farmers inas-
much as specific nutrient deficiencies must
be detected and remedied in time in order
to maintain productivity of the soil at the
optimum level. Twenty-four soil testinglabo-
ratories are going to be established in differ-
ent regions of the country for this purpose.

Soil surveys serve as a basis of proper
utilization of the results of manurial trials,
cultural practices and agronomic operations.
Studies on the origin and classification of
soils based on morphology, physical, chemical
and mineralogical compositions are com-
paratively recent developments in India.
Extensive soil studies have been undertaken
in connection with irrigation projects in
order to determine water relation of soils
and to classify them according to their
suitability for irrigation. Soil conservation
surveys including soil erosion and land
utilization have also been undertaken in
different States. There is an urgent need
for evolving a suitable procedure for sur-
vey work so as to ensure rapid progress in
soil conservation work without involving ela-
borate experimentation and research. In
the light of information available in India
and other countries, a procedure suitable
for Indian conditions has been evolved. A
Central Soil Conservation Board has been
set up to initiate and co-ordinate research in
soil conservation, arrange training of tech-
nical personnel and to render financial assis-
tance.

Soil survey and classification work is
now receiving increasing attention in India.
Forty centres throughout the country are en-
gaged in this work which is planned on a soil-
climate basis. A great deal of field research is,
however, necessary to correlate soil character-
istics as determined by morphological studies
in the field, and chemical, physical and
mineralogical studies in the laboratory with
the geomorphological characteristics of the
landscape.

There is an urgent need for evolving suit-
able system of soil classification and nomen-

clature according to well-defined units.
These units should be based upon external
and internal characteristics of soils with
special emphasis on detailed morphological
studies. Since development of soils is of
vital interest to several countries in tropical
and equatorial regions, international co-
operation and agreement on broad soil
groups and nomenclature will have obvious
advantage for the countries concerned.

DEVELOPMENT OF PHYSIOLOGY IN
INDIA

THE presidential address of Dr. D. V. S.

Reddy to the Section of Physiology dealt
with the importance of the study of physio-
logy at all levels of education, the reasons
for its stunted growth as a separate disci-
pline, and the steps to be taken to foster
the development of the subject so that it
could stand on an equal footing with other
sciences. Dr. Reddy observed that a knowl-
edge of physiology is not only essential for
the understanding and the practice of medi-
cine but also for the welfare of the individual
and the community in general. He hoped
that improved teaching facilities would be
made available at all levels of education and
research work encouraged, to bring the
science of physiology to a status equal to
that of other sciences.

In India, during the last one hundred
years, physiology, as a separate subject,
was mostly taught in medical colleges but
the medical men did not attach much im-
portance to it although all scientific medi-
cine is built on a knowledge of physio-
logy. This was responsible for the stunted
growth and development of the subject.
Physiology is taught as part of the elementary
science course in the high school; at the
intermediate stage, it forms a part of the
study of zoology, and is mostly taught by a
zoologist with emphasis on zoological aspects.
It is taught as a separate subject only in a
few universities, and facilities for post-
graduate study and research are available
only in a small number of institutions.

Text-books on physiology produced in the
country are of a poor standard. This has
to be remedied. Suitable text books should
be produced both in national and regional
languages. Most of the apparatus for teach-
ing, demonstration and research in physio-
logy is imported. Steps should be taken to
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manufacture the necessary apparatus and
equipment” in the country. To encourage
and facilitate experimental work, animal
farms and breeding centres must be set up
for the supply of experimental animals.
Finally, the study of physiology in India
must be made ‘ respectable ’ to attract pro-
mising young talent. Some of the methods
employed in U.S.A., U.K. and other coun-
tries may be adopted with advantage in at-
tracting talented and promising young men
and women to the study of physiology and
also for nurturing their development.

PSYCHOLOGY AS A PROFESSION

SUGGESTIONS for promoting the healthy

development of psychology as a pro-
fession, the most propitious fields of employ-
ment for psychologists, and problems con-
nected with teaching of and research in
psychology formed the theme of Prof. L. J.
Bhatt’s address to the Section of Psychology
and Educational Sciences. . Prof. Bhatt ob-
served that though opportunities for those
specializing in psychology at present were
limited, the demand for the services of
psychologists in many fields is ‘increasing
and there would henceforth be a wide range
of professional openings for those possessing
requisite qualifications.

The Directory of Indian Psychologists
compiled last year reveals that a large num-
ber of psychologists are engaged in teach-
ing and research. Others are employed
in hospitals, in clinics and in vocational
guidance bureaus. A few are employed in
the Defence Services and in the industry.
Still the opportunities for profitable careers
for psychologists in different fields are limited.

The most propitious fields for psychologists
are school psychology, industrial psychology
and counselling psychology.

A considerable amount of reshaping of
our educational system at different levels
is going on and the help of psychologists is
essential to give effect to the proposed re-
forms. Tor instance, school psychology will
be playing an important role in the selection
of suitable candidates for different profes-
sional courses.

Only a small number of psychologists is
employed in Indian industries. In view of
the steps that are being taken for rapid
industrialization of the country, the need
for personnel trained in industrial psychology
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will increase. Psychologists who seek open-
ings in industry should have a knowledge of
the practical side of the industry so that
they can effectively help in solving its prob-
lems. This means a change in the training
methods and programmes followed in our
universities. Subjects relating to industry
such as personnel problems, job analysis,
testing techniques, incentives, etc., should be
included in the curricula.

Psychologists play an important role in
the proper utilization of the man power
resources of a country. Counselling service
is a rapidly expanding field and the help of
psychologists is needed in schools, in industry
and Government establishments not only
in fitting personnel in places suitable for
their talents and aptitudes but also for pro-
moting better relations between personnel.

The courses of study for the teaching of
psychology should be carefully formulated
as they are to a great extent responsible for
fostering the growth of psychology as a pro-
fession. Psychology has close affiliations
with other branches of knowledge and also
with the practical field of human relations.
These and the problem of personal limi-
tations of the teacher should be taken
into consideration when planning courses of
study in psychology.

Research carried out in India in the field
of psychology has so far been of a theoretical
nature and a matter of individual exploration.
More emphasis should be laid on research
on applied aspects of the subject if it is
to develop as a profession. Also, research
should be carried out on a co-operative
basis as in other fields and concentrated on
problems arising out of local needs. The
solutions thus found may ultimately be of
national significance.

THE NEED FOR A NEW OUTLOOK IN
POWER ENGINEERING PRACTICE

THE impact of the development of atomic

energy on engineering sciences and prac-
tices, particularly in. the field of power
engineering, is far-reaching. With the avail-
ability of this new source of power, the
very basis of power production and uti-
lization practices will undergo a revolu-
tionary change. Addressing the Section of
Engineering and Metallurgy, the president,
Dr. Birendra Nath Dey, said that with the
development of atomic energy, a new age
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has dawned which has brought about a
phenomenal change in our approach to
power engineering problems. Dr. Dey urged
the scientists and the engineers to find
better and workable methods of harnessing
energy from conventional sources and also
from unconventional sources such as solar
energy, cosmic rays, heat stored in the earth,
tides, winds, etc. The role of the power engi-
neer, he observed, is not only to investigate
the problem of harnessing energy from uncon-
ventional sources but to go on perfecting
and improving the methods now in vogue

or find new ways of obtaining larger quan-
tum of mechanical energy from established
sources.

Dr. Dey emphasized the need for develop-
ing indigenous material and man power
resources to find an effective solution for
national reconstruction problems. He said
that a new approach to the question of
training of engineers is necessary and that
the existing pattern of engineering education
and research should be remodelled to meet
the requirements of the new era in power
science and engineering.

Forty-third Indian Science Congress, Agra

HE Indian Science Congress Associa-
tion held its forty-third annual session
during 2-8 January 1956 at Agra,

under the presidentship of Dr. M. S. Krish-
nan. The session, which was attended by a
record number of over 1,700 delegates, was
inaugurated by the Prime Minister, Shri
Jawaharlal Nehru. Thirty-seven distin-
guished scientists from Argentina, Australia,
China, France, Germany, Japan, Pakistan,
Poland, UK., U.S.A. and U.S.S.R. parti-
cipated in the deliberations of the Congress.
Five representatives from international agen-
cies like the Unesco, F.A.0. and W.H.O,,
and representatives from the British Associa-
tion for the Advancement of Science and the
U.S.S.R. Academy of Sciences took part in
the meetings.

Over 1,100 papers were submitted to the
13 sections of the Congress. The number
presented in each section was: Agricultural
Sciences 77; Anthropology and Archaeology
30; Botany 136; Chemistry 344; Engineering
and Metallurgy 60; Geology and Geography
88; Mathematics 27; Medical and Veteri-
nary Sciences 86, Physics 84; Physiology 81;
Psychology and Educational Sciences 43;
Statistics 22; and Zoology and Entomology
100.

Thirty symposia were organized on the
following subjects: Van Mahostava; Role of
geology and geography in national planning;
Stain technique; Energy metabolism; Role of

psychology in national planning; Geometry of
complex manifold; The prospects of manu-
Sfacturing synthetic liquid fuels in India;
Livestock improvement in relation to public
health; Effect of different cropping systems on
the structural conditions of soil; Metallogenic
epochs in India; Muscle physiology; The
Indian approach to psychology; Riesz sum-
mability and its application; Nitrogenous
fertilizers — their production and application;
Relation between social anthropology and
sociology in India; The problem of rural
health in India; Extraction of cobalt and its
byproducts from cobalt ore of Indian origin;
National sample survey, Modern radiation
and particle detectors; Distribution of popula-
tion in India; Basic requirements for a study
of physical anthropology in India; Guidance
and counselling; Possibilities of development
of fine chemicals industry in India; Modern
trends in plant taxonomy; Correlation between
the glacial and the pluvial cycles in extra-
peninsular and peninsular India; Relation: of
vitamins and lrace elements; Problems in
experimental education with special reference
to mathematics; River conservancy for flood
control; Scientists and socialistic pattern of
society; and Economic statistics.

Nine joint discussions were held on the fol-
lowing subjects under the auspices of two or
more sections: Linear operators; The use of
organic tnsecticides in the control of insect-
pests of agricultural crops; Statistical methods
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in engineering and metallurgy ; Role of adapta-
tion in organic evolution; Geological age
determination with the aid of radioactivily;
New trends in vesearch; Applied aspect of
insect nutrition; Teaching of mathematics in
engineering institutions; and Soil survey — its
technique and application.

Four special lectures delivered by the
scientists from abroad included: The problem
of protein requirements and protein malnutri-
tion by Dr. W. R. Aykroid (F.A.O.);
Prevention of regression of some iypes of ex-
perimental diabetes by estrogens or corticoids
by Prof. B. A. Honssay (Argentina);
Metamorphic function of several variables;
and Celestial mechanics by Prof. C. L. Siegel
( Germany ).

The following eight popular lectures were
delivered: First Indian atomic reactor by Dr.
H. J. Bhabha; Planning in India by Prof.

P. C. Mahalanobis; Qil resources of India with
special reference to discoveries in Assam by
Mr. P. Evans; Human skin and its pigments
by Dr. B. Mukerji; Geology of India (in
Hindi) by DProf. K. N. Kaul; High
energy accelerators by Prof. B. D. Nag;
Evolution of modern means of communica-
tion in the army; and Modern trends in
petrolewm exploration by Dr. Alfred Benz
( Germany ).

A large variety of scientific apparatus
and instruments of Indian and foreign make
was on show at the Exhibition organized
under the auspices of the Indian Science
Congress. About 40 firms participated in
the exhibition.

The next session of the Indian Science
Congress will be held at Calcutta over which
Dr. B. C. Roy, Chief Minister of West Bengal,
will preside.

Design & Development of a
Simple Ionospheric Equipment

T. V. S. MURTY

Engineering College, Banaras Hindu University, Banaras

OST of the ionospheric investigations
are now carried out by the group
retardation method developed by

Breit and Tuve!-3. In this method, a series
of radio frequency pulses of short duration
are radiated upwards to the ionized layers
to be received back on the earth after reflec-
tion, and the time taken by the pulses for
the to and fro motion between the earth and
the ionosphere is measured for the calculation
of the height of the ionospheric layers.
Besides the height of the ionosphere, there
are other properties of the ionosphere which
are studied from the nature of the reflected
pulses. For such investigations, it is neces-
sary to have a transmitter which generates
and radiates pulses of suitable width and
proper repetition frequency and a receiver
with a cathode-ray oscillograph for the
reception and reproduction of the reflected
pulses on a calibrated time axis. In the
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earlier sounding equipment?-® the generation
of the radio frequency pulses is accomplished
in a single oscillator unit by the action of a
condenser and grid resistance. Such an
equipment, however, suffers from the defect
that the pulse recurrence frequency cannot
be maintained constant throughout the
range of frequency of the equipment. In
view of this difficulty many equipment?-10
have been designed in which the recurrence
frequency can be kept fairly constant.

The present communication describes a
compact and simple ionospheric equipment
of medium power designed and constructed
in this laboratory for ionospheric sound-
ing, with particular reference to investi-
gations on the scattering of radio waves!!2,
In this equipment, a d.c. pulse generator
is separately built which excites a c.w.
oscillator at regular intervals through an
electronic switching unit. A receiver, based
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on the superheterodyne principle, has been
designed and built for reproducing the pul-
ses with a commercial cathode-ray oscillo-
graph.

Ionospheric equipment

The equipment consists of two important
units, viz. (1) the transmitter, and (2) the
receiver with a recording system.

The transmitting unit consists of three
parts: (a) d.c. pulse generator, (b) switching
unit, and (c) c.w. oscillator.

D.C. pulse generator — The d.c. pulse
generator (Fig. 1) generates triggering
pulses at the power line frequency due to
simple transients which are developed in
the RC network composed of R, and C,
when a voltage square wave is applied to
the network. V, is a double diode used

as a half wave rectifier which develops a
d.c. voltage across R, obtained from 50
cycles a.c. input across R,. This voltage
is applied to the grid of the square wave
generator V,, care being taken for the proper
polarity such that it always drives the grid
of this valve in the negative direction. V,
is a sharp cut-off pentode operating at zero
bias and is rapidly driven to the cut-off
point and thus clips the input signal and,
as a result, an amplified square wave voltage
appears across the plate resistance R;. The
voltage wave obtained with the present
equipment is shown in Fig. 2. This voltage
is applied to the RC series network which
differentiates the square wave and produces
sharp peaky pulses of either polarity across
R, (Fig. 3). These pulses are applied
to the grid of the pentode valve Vj which
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F16. 1 — CIRCUIT DIAGRAM OF D.C. PULSE GENERATOR

F1G. 2 — SQUARE WAVE

Fi1G. 3 — DIFFERENTIATED POSITIVE AND NEGATIVE
PULSE
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F1G. 4 — POSITIVE PULSE

is biased sufficiently to remove the pulse of
negative polarity. Thus an amplified pulse
of positive polarity appears at the output
of the pulse generator across the resistance
R;. The output is then applied to the
switching unit of the transmitter. The
type of d.c. pulse obtained at the output of
the pulse generator is shown in Fig. 4. The
small negative pulse which is still left is of
little importance. The amplitude of the
pulse can be altered by varying the input
voltage and the pulse width can be adjusted
with the help of the resistance R, from 80
p/sec. to 2 millisec. The larger pulse width
obtained by the above process is shown in
Fig. 5.

Switching unit — The switching unit con-
sists of a single hard pentode valve V,
(enclosed within dotted lines in Fig. 6).
The plate of this valve is connected to one
end of the filament of the oscillator which
is heated by 6-3 V.a.c. supply and the cathode
of the pentode valve is connected to the
negative end of the power supply ( Fig. 6).
Normally the pentode is biased to cut-off so
that it offers a very high resistance between
the filament of the oscillator and the negative
end of the power supply and thus keeps the
oscillator inoperative. When, however, the
positive pulse ( Fig. 4) is applied to the grid
of the pentode valve V,, the tube is made
to conduct and the oscillator operates for
the duration of the pulse. The small
negative pulse ( Fig. 4), which is applied in
between the two positive pulses, is of little
importance as it drives the grid of V, slightly
more in the negative direction and makes
the switching valve remain non-conducting
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F1G. 5 — PULSES OF INCREASED PULSE WIDTH

during that period. This negative pulse
should not be allowed to be too high because
the recovery of the switching valve may not
be efficient when it is high. Thus, with the
operation of the d.c. pulse generator and the
switching unit, the transmitter will generate
r.f. pulses at the rate of 50/sec.

C.W. oscillator — This is a tuned anode and
tuned grid c.w. oscillator with two triodes
( Philips T.B. 2-5/300) connected in push-
pull arrangement (Fig. 6). The power
pack for the high tension supply of the
oscillator is also shown in Fig. 6. Provi-
sion is made to record the plate and grid
currents and the plate voltage by the vari-
ous meters provided ( Iig. 6). By suitable
combination of the variable condensers in
the anode and grid circuits, the frequency
of the oscillator can be varied from 3 to
16 Mc/s. Horizontal dipole aerials are used
which are fed through the anode coil of
the oscillator (Fig. 6). The peak power
radiated from the transmitter is of the order
of 10-25 kW,

Recerving unit — An a.c./d.c. superhetero-
dyne receiver was built with nine valves for
receiving the reflected echoes which consisted
of two r.f. and three i.f. stages. These were
found necessary for the detailed study of
the echoes and the scattering of the radio
signals with a transmitter of medium power
as used in the present equipment. The
receiver was used in conjunction with a
commercial cathode-ray oscillograph. The
special feature of the receiver is the absence
of the a.v.c. system and RC coupling in all
predetector stages for avoiding the overload-
ing of the receiver due to the strong ground
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F1G. 6 — CIRCUIT DIAGRAM OF TRANSMITTING UNIT

wave. The bandwidth of the receiver was
properly adjusted with the resistances across
the primary and secondary coils of the i.f.
transformers. The frequency range of the
transmitter could be covered in two bands
in the receiver from 3 to 9 Mc/s. and 7 to
16 Mc/s. For proper r.f. amplification and
signal to noise ratio of the receiver, it was
found that at least two r.f. stages were
necessary, although the indication of the
echoes may be obtained with even one r.f.
stage. A general idea about the sensitivity
of the receiver will be gathered from the curve
in Fig. 7, which shows the relation between
the detector current flowing for a small
fixed input signal at the aerial for different
frequencies. The selectivity curve for the
receiver obtained by feeding a small i.f.
signal at the first i.f. amplifier is shown in
Fig. 8, which represents almost the overall
bandwidth of the receiver. The bandwidth
has been found to be 18 kec./s. which is in
close agreement with its relation with the
pulse width as required in such receivers.
For instance, for the proper functioning of
a pulse receiver the bandwidth should be
equal to 2/f, where ¢ is the pulse width.
Substituting the value of ¢ as 100 usec., the
bandwidth in the present equipment would
be of the order of 20 kc./s. The reflected
echoes from the ionosphere could be obtained
for both the E and F regions of the iono-
sphere and a typical record of the echoes is
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F1G. 9 — JONOSPHERIC REFLECTIONS ( F, REGION)
OBTAINED WITH THE EQUIPMENT

shown in Fig. 9. The equipment is manually
operated but it can be made automatic with
necessary modifications.

Summary

A simple and compact ionospheric equip-
ment of medium power has been designed
and built. The equipment consists of a
transmitting and a receiving unit. In the
transmitting unit, a separate pulser circuit
excites a c.w. push-pull oscillator at regular
intervals with a d.c. pulse generator having
variable pulse width and a hard valve as an
electronic switch. A suitable superhetero-
dyne receiver receives the reflected echoes
from the ionized layers with the help of a
commercial cathode-ray oscillograph. The
equipment is manually operated and can be
used with simple horizontal dipole serials for
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the reception of the echoes from the iono-
sphere and the power obtained in the trans-
mitter is sufficient for carrying out obser-
vations on the scattering of radio waves.

Acknowledgement

The author is indebted to Dr. S. S.
Banerjee for his valuable suggestions during
the progress of the work and to Principal
M. Sengupta for his interest. His thanks
are also due to the Council of Scienti-
fic & Industrial Research, Government of
India, and the Scientific Research Committee
of Uttar Pradesh Government for financial
assistance.

References

1. Tuvg, M. A. & Breir, G., Terr. Magn. atmos.
Elect., 30 (1925), 15.

2. Tuve, M. A. & Brerr, G., Nature, 116 (1925),
357.
3. BreIT, G. & Tuve, M. A., Phys. Rev., 28 (1926 ),
554.
4. AprLETON, E. V. & THompsoN, F. S., J. Instn.
elect. Engrs., 62 (1924 ), 181.
5. AprLETON, E. V., WatsoNnwATT, R. A. & HERD,
J. F., Proc. voy. Soc., 3A (1926 ), 672.
6. MEHROTRA, R. R., Ph.D. Thesis, Banaras Hindu
University, 1951, 25.
7. Tuve, M. A. & Danr, O., Proc. Inst. Radio
Engrs.,, N.Y., 16 (1928 ), 794.
8. Whitg, E. L. C., Proc. Camb. phil. Soc., 27
(1931), 445.
9. BUILDER, G., J. Instn. elect. Engrs., 73 (1933),
427.
10. SuLzERr, P. G., Proc. Inst. Radio Engrs., N.Y.,
36 (1948 ), 389.
11. BANERJEE, S. S., MEHROTRA, R. R. & RAJAN,
V. D, Sci. & Cult., 17 (1951), 45.
12. BANERJEE, S. S., BANERJEE, D. K. & RajAN,

V. D., J. sci. industr. Res., 12A (1953 ), 278.



Investigation of Winds in the
Ionosphere by Spaced Receiver Method

B. RAMACHANDRA RAO, M. SRIRAMA RAO & D. SATYANARAYANA

MURTHY

Ionosphere Laboratory, Andhra University, Waltair

T is well known that the upper regions
I of the atmosphere are subjected to
winds and turbulence of large order of
magnitude, the study of which is of con-
siderable geophysical interest. Early mea-
surements on these wind movements were
made visually by observing luminous pheno-
mena like meteor trails and noctilucent
clouds simultaneously from two widely
separated places. These measurements
made by Stormer?, Olivier? and others led to
wind velocities ranging between 44 and 90
m./sec. A new meteoric echo method for
studying winds in the upper atmosphere,
which is based on the measurement of
Doppler frequency shift imparted by iono-
spheric wind to c.w. reflections from me-
teoric ionization columns, has been recently
developed by Manning? and his collaborators.
Ionospheric winds can be studied by radio
methods which involve the comparison of
fading records of radio waves reflected from
the ionosphere and picked up by two or three
receiving centres. Pawsey? has interpreted
the time displacements observed in the
fading records of two receivers separated by
170 meters as an evidence of the existence
of jonospheric winds. Using two receivers
separated by 60 km., Mimno® has observed
the swift movement of clouds of intense
ionization in the E layer with an apparent
velocity of 1 km./sec. Munro® has developed
an entirely new method of study employing
three transmitters placed at the corners of a
right-angled triangle of sides 15 and 25 miles
and radiating pulses of 100 microseconds
width and 50 c./sec. repetition frequency on
a radio frequency of 5-8 Mc/sec. The h’-t
curves of these signals received at a single
station show characteristic perturbations
which are attributed to travelling distur-
bances of hundreds of kilometers lateral
extent moving with a horizontal speed of
about 100 m./sec. These perturbations of
the position of the echoes showed a time

difference of occurrence in the three records
which enabled the determination of the
velocity and direction of motion of the
travelling disturbance. Winds in the F
layer have also been observed by Beynon?
who reported velocities of the order of 120
m./sec.

Systematic wind measurements in the
ionosphere were made by Mitra®, using the
spaced receiver technique. This method
involves the use of three receiving aerials
situated at the three corners of a right-angled
triangle and a single transmitter radiating
pulses of width 200 microseconds in the
range of 2 to 6 Mc/sec. The amplitude of
the first hop echo from the aerials is depicted
on three single beam oscillographs arranged
in such a manner that photographic records
of the variation of the amplitude versus time
can be obtained on 35 mm. film. The magni-
tude and direction of the winds were then
calculated from the time shifts in the three
fading records. Krautkrammmer® employed
a similar method to study these winds
using radio waves of frequency 2-6 Mc/sec.
Seasonal variation of wind directions has
been observed both in the E and F regions
by Salzberg and Greenstone!® who adopted
a similar method for wind study with the
modification that pen recorders were used
for recording fading of the first hop echo
from the ionosphere.

The present investigation deals with the
study of wind movements in the ionosphere
started in this laboratory using the spaced
receiver method. Preliminary results!! ob-
tained by us have already been reported. In
this paper we give the full details of the
equipment used and the results obtained
during the last one year.

Experimental details

The experimental set-up, the block dia-
gram of which is shown in Fig. 1, is essen-
tially similar to that adopted by Mitra. It
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consists of a push-pull transmitter of con-
ventional design employing two 810 valves.
Band switching arrangement was provided
to cover a wide frequency range of 2 to 16
Mc/sec. in four bands. Another band switch
was provided in the primary of the H.T.
transformer to change the supply voltage
from 1,000 to 3,500 V. in steps in order to
control the power of the transmitter. The
pulse transmitter was controlled by a modu-
lator using two 807 valves biased to cut-oft
and connected in parallel between the fila-
ment of the transmitting valve and ground.
The transmitter was triggered by pulses
of 100 microsecond duration and 50 c./s.
repetition frequency fed to the grids of the
modulator valves. The pulse generator was
a conventional cathode-coupled multivibrator
followed by power amplifiers and synchro-
nized to the mains frequency. The power
from the transmitter -was fed to the two
dipole transmitting aerials tuned to 2-4 and
59 Mc/sec. through coaxial feeders of 76
ohms impedance. Three dipole receiving
aerials, A;, A, and A, were erected for each of
the frequencies 2-4 and 5-9 Mc/sec. such that
their centres are situated at the corners of a
right-angled triangle and whose sides are
parallel to north-south and east-west direc-
tions. Aerials A, and A, were situated
along a north-south direction and were
spaced 106 m. apart. Similarly A, and A,

AERIALS

T A A A,
o ? ? o]

MODULATOR
PULSE AND
GENERATOR
TRANSMITTER

POWER
SUPPLY
UNIT

{ RECEIVER=-2 '———)—‘
RECE|VER~1!

were separated by a distance of 106 m. along
an east-west direction. The lengths of the
receiving and transmitting aerials were ad-
justed to be parallel to each other for
maximum sensitivity. Signals from all the
receiving aerials were brought to the record-
ing station at A; by using twin flexible
flat wire as feeder line and were connect-
ed to three receivers through D.P.D.T.
switches so as to enable easy interchange of
the 2-4 and 5-9 Mc/s. aerials. Two Halli-
crafters SX-25 receivers and one U.S. Army
type BC-348 communication receiver were
employed for the purpose of amplifying the
reflected signals from the ionosphere picked
up by the receiving aerials. All the three
receivers were suitably converted for pulse
reception by first increasing the bandwidth
of the pass band to 50 kc. and then incorpo-
rating a video amplifier stage for the output.
The overall gain of each receiver was 150 db.
The outputs of the receivers were then con-
nected to the Y plates of a three-beam oscil-
lograph designed for this purpose in order to
display the three first hop reflections from
the ionosphere received by the three aerials.
The use of a triple-beam oscillograph is a
special feature of this investigation and has
simplified the method of recording simul-
taneously the fading of radio waves at the
three receiving sites without using elaborate
mirror arrangements as was done in Mitra’s

THREE BEAM
OSCILLOGRAPH

] CAMERA

MOTOR

F1c. 1 — ScuemaTIC DIAGRAM OF THE EXPERIMENTAL SET-UP FOR MEASURING WINDS BY THE SPACED
RECEIVER METHOD
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FiG. 2 — TYPICAL FADING RECORD TAKEN ON A TRIPLE-BEAM OSCILLOGRAPH

investigations. The oscillograph employs a
5 in. three-gun cathode-ray tube, type 53
RAP1, with blue phosphor suitably mounted
in a chassis. Excepting for the deflection
plates, the rest of the electrodes of all the
three guns were connected in parallel so that
the supply voltages were common for all the
three tubes. The time base circuit used in
this oscillograph was triggered by the pulse
generator to synchronize with the mains
frequency and was provided with a fine and
coarse control for adjusting the speed. This
was followed by an amplifier stage having
linearity control and fed to the input of
a balanced output stage employing three
807 valves. Controls were provided in the
output stage for adjusting the amplitude,
anastigmatism, and X shift of the time bases
in common for all the three beams. The
three pairs of X plates of the cathode-ray
tube were connected to variable taps across
the plate load resistances of the output stage
of the time base in such a manner that inde-
pendent fine X shift control was possible
for two of the beams in order to adjust all the
beams to exact coincidence when they over-
lap. Independent Y shifts provided for each
beam were adjusted to set the three beams
separated vertically by a distance of 3-5 cm.
The three pulses received by the three
receiving aerials were displayed on the three
beams of the oscillograph. The return
trace of the time base was blanked out by
applying a negative signal to the grid.
Provision was made for displaying the signal
on the beam without the time base by using
a video amplifier for intensity modulation.
A height marker circuit incorporated in the
unit provided sharp pulses of a repetition
frequency of 3,333 c./scc. which were dis-

played on the normal time base as sharp
pips or bright dots on the intensity modu-
lated time base. The interval between the
marks corresponds to a distance of traverse
of 100 km. by the electromagnetic wave.

A Cossor model 1428 oscillograph camera
was fixed over the face of the oscillograph
tube and a 1 r.p.m. synchronous motor was
coupled to the shaft for driving the film
continuously with a speed of 7-8 cm./min.
Records of the fading of the first hop_echo
from the ionosphere were then obtained by
covering the face of the oscillograph with a
circular diaphragm having vertical slit in the
centre which allows only the first hop echo to
be photographed by adjusting the time base
position. A typical record thus obtained is
reproduced in Fig. 2. It will be seen from
the record that there are definite time dis-
placements between the maxima in each
record which enables the determination of
wind velocities and directions.

Method of analysis of the records

Most of the records obtained in this in-
vestigation show fading which is in general
similar for all the three aerials, but the peaks
in each record are slightly displaced indi-
cating a time lag or lead in the fading. This
time displacement is interpreted as due to a
steady wind in the ionosphere and the velo-
cities and directions of the wind are deter-
mined following the usual method adopted
by previous investigators. In order to deter-
mine the time intervals between identical
maxima in the fading pattern of the three
stations, the photographic record obtained
on the 35 mm. film is examined in a micro-
film reader of magnification 9 and the
relative displacements in the peaks in each
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record are measured in millimeters. If a,
and a, represent the displacements ( in mm.)
between the fading curves of A; and A, and
A, and A, respectively, time shifts ¢, and
t, In sec. are given by

. 6a_x

; R (1
an

6a,

Y e (2)

where m is the magnification of the microfilm
reader and s the speed of the film in cm./min.
Knowing the distances x and y between the
aerials A; and A, and A; and A, respectively,
the apparent component velocities 17} and
V', can easily be calculated from the relations

and
A
V== s sumus su 4)
t,
The velocity ¥V of the amplitude pattern
moving on the ground and its direction are
then given by the usual relations

Y-+ o

and fan ¢ = Ilj’,’— ....... (6)-

x

where ¢ is the angle which the wind direction
makes with the y direction. The actual wind
velocity will then be given by half the value
of V' as the amplitude pattern on the ground
travels past the receiving aerials with twice
the actual wind velocity in the ionosphere.

Results and discussion

The results of wind measurements con-
ducted during the year 1954 are presented
as polar diagrams in Figs. 3 and 4. The
results obtained for the winter and summer
months are grouped together and are plotted
as separate diagrams in order to study the
seasonal variations. The polar diagram in
Tig. 2 shows the wind directions and velo-
cities in the E region based on a total number
of 75 observations made on a frequency of 2-4
Mc/sec. during daytime between 09.00 and
17.00 hr. I.S.T. It will be easily seen from
Fig. 2a that winds in the winter months of
January, February, November and December
1954 are predominantly directed towards
south-south-west having a mean direction
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of 210° east of north. Tig. 2b shows the
average wind motion in the summer months
of May, June, July and August 1954 to be
towards east having an average wind direc-
tion of 130° east of north. There is no signi-
ficant seasonal variation of the wind velo-
cities, most of the values being in the range of
30 to 80 m./sec. for both the seasons. The
most probable wind velocities are in the
range of 50 to 70 m./sec. The wind velo-
cities determined by us are in good agree-
ment with the values reported by Mitra
which are in the range of 20 to 110 m./sec.,
the most probable value being 50 m./sec.
Early observations by Stérmer and others on
meteoric ionization led to wind velocities
in the range of 44 to 83 m./sec. having a
mean of 60 m./sec. which is also in good
agreement with the data obtained by us.
The seasonal variation of the wind directions
in the E region was studied by Salzberg and
Greenstone. They found a south-westerly
direction in the winter and an easterly direc-
tion in summer which is in fairly good agree-
ment with our observations. Recent work on
wind velocity and directions at E-layer level
by Manning and his collaborators by using
radio methods of tracking meteoric ionization
has yielded values of 35 m./sec. for velocities
of E-layer winds which are a little less than
the values recorded in this investigation. It
may be of interest to note that the average
wind velocity at E-layer level observed by
most of the investigators is in agreement
with the value of 65 m./sec. for 100 km.
height worked out by Weekes theoretically
on the basis of his theory of atmospheric
tidal oscillations.

The data presented in the polar diagrams
in Fig. 3, a and b, are the wind velocities
and directions for the F-2-layer level for the
winter and summer seasons respectively
obtained from about 92 observations taken
during daytime between 09.00 and 17.00 hr.
1.S.T. on a frequency of 5-9 Mc/sec. The
number of observations in the winter months
are few in number compared to those
in summer months. There is no significant
variation in the average wind velocities
between summer and winter seasons. The
wind velocities are found to vary between
50 and 100 m./sec. in winter, while for the
summer months the points are more scat-
tered and the velocities range from 40 to
130 m./sec. These values for wind velocities
are found to be in fairly good agreement
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with the values obtained by Krautkrammer
and Munro for the F region. It will be
seen from Fig. 3a that the winds in the
winter season are predominantly towards
south-west direction just like those in E
region. These wind directions observed in
winter months compare favourably with the
wind directions observed by Salzberg and
Greenstone during the same months. Mill-
man!2, however, observed an eastward wind
direction during the months of December
and January. Irom Fig. 3b it will be
evident that during the summer months
there is no definite direction of wind move-
ment. Fluctuations in wind directions are
quite wide. It will be seen that the wind
directions during the month of June are
directed mostly towards north-west, while
those in the month of August are in the
south-west direction.  Seasonal variations of
travelling disturbances were studied by
Price!® who observed directions between 0°
and 60° east of north during the winter
months of April to July and between 90°
and 180° east of north in the summer months
of October and November. These directions
are exactly opposite to the predominant wind
directions observed at this place and this
may be due to the fact that observations of
Price were taken at the University of West
Australia ‘in southern hemisphere.

It may be of interest to note that we have
adopted a slightly modified procedure for
calculating the wind velocities from the
measured time displacements in the records.
It is usually observed that these time dis-
placements are not constant for the same
record taken during a short interval of 2 min.
and that sometimes the deviations from the
mean value are quite large. Previous in-
vestigators who used this method have taken

the average value of these time displacements
in calculating the wind movements. In this
investigation we have adopted a slightly
different procedure by discarding all those
observations of time displacements which
deviate widely from the median values and
considering only such of those time displace-
ments which do not vary very much, the
average of these being taken as the most
probable value. We found that, by using
this method, there is more consistency in the
data for wind velocities and directions.
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A Mixed Nitrogen-phosphorus Fertilizer

G. T. GADRE & J. GUPTA

National Chemical Laboratory of India, Poona

HE production and use of cheap ferti-

I lizers in large quantities is one of the

important problems in the economic
development of India. Some effective steps
have been taken in respect of nitrogenous
fertilizers, but the present production of
phosphatic fertilizers falls far short of the
requirement. In view of this, the Planning
Commission has recommended the immediate
production of 200,000 tons of phosphatic
fertilizer which, expressed in terms of single
superphosphate, is more than double the
present production.

The increased production of phosphatic
fertilizers is, however, beset with difficulties.
For instance, in the matter of supply of the
two principal raw materials, viz. rock phos-
phate and sulphur, the country is almost
completely dependent on imports. Though
some deposits of phosphatic nodules occur
at Tiruchirapalli, they are not of the re-
quired quality and it is somewhat difficult
to work them. It may be possible to ob-
tain rock phosphate from soft currency
areas, but the same is not true of sulphur,
which is imported chiefly from the U.S.A.1,

If the Planning Commission’s target of
250,000 tons P,0; is to be achieved, it would
mean a consumption of 562,000 tons of
sulphuric acid, equivalent to 183,000 tons
of sulphur based on a ratio of 0-36 ton
of acid for every ton of superphosphate.
This requirement is large, especially when
it is realized that the country’s present
consumption of sulphur is about 60,000
tons per year. Alternative methods should,
therefore, be examined to attain the desired
target of phosphatic fertilizers with the mini-
mum use of imported sulphur.

An alternative to sulphuric acid in the
acidulation process in the manufacture of
fertilizer from phosphate rock would be
hydrochloric acid, which can be obtained as
a cheap byproduct from the electrolytic
caustic-chlorine plants. For every ton of
caustic soda produced by the electrolytic
process, approximately 3 tons of 30 per cent
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hydrochloric acid can be obtained. India’s
production of caustic soda in 1953 was about
22,500 tons, which was roughly 60 per cent
of the rated capacity and 33 per cent of the
country’s requirement. The reason for the
low output of caustic soda in spite of in-
creasing demand is the difficulty of disposal
of chlorine produced. Hence, if the chlorine
produced can be utilized in making hydro-
chloric acid for the manufacture of phos-
phatic fertilizers, it would serve the three-
fold purpose of conservation of sulphur,
utilization of surplus chlorine and expansion
of the caustic soda industry.

Some attempts at making new phosphatic
fertilizers by either replacing sulphuric acid
with hydrochloric acid?, or by using it in
proportions much less than what is consumed
in the superphosphate process® have been
reported earlier. The present article des-
cribes the process (covered by Indian Patent
No. 47439 ) developed in this laboratory for
the manufacture of a mixed nitrogen-phos-
phorus fertilizer from rock phosphate, hydro-
chloric acid and ammonium sulphate, the
latter being now obtainable directly from
gypsum without the use of sulphuric acid.

The process

The chemistry of the two-stage process is
represented by the following equations:

Stage 1
Cay(PO,), + 4HCL (aq.)
—> Ca(H,PO,), + 2CaCl, (aq.)
Ca,(PO,), + 2HCI (aq.)
— 2CaHPO,.2H,0 + CaCl, (aq.)

Stage 2

CaCl, + (NH,),SO, + 2H,0
—» CaS0,.2H,0 + 2NH,Cl

The product from the first stage is a thick
slurry containing water from the hydro-
chloric acid used. It could not be dried
owing to the presence of the hygroscopic cal-
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cium chloride. The product from the second
stage, however, is free from hygroscopic
constituents and is a pale brown, free-
flowing powder, which retains its high
citrate-solubility (90 per cent) indefinitely
during storage. It is principally a mixture
of mono and dicalcium phosphates, ammo-
nium chloride and gypsum.

The raw materials used were Kossier rock
phosphate ground to —85 mesh BS.S,,
commercial hydrochloric acid (27 per cent;
w/w) and ammonium sulphate ( technical
grade). The results of chemical analysis
of the rock phosphate are recorded in
Table 1.

Requisite amount of commercial hydro-
chloric acid was placed in a suitable vessel
and the powdered rock added slowly in small
batches to avoid loss by foaming. Over-
flowing of the slurry due to frothing was
prevented by mechanical stirring. The tem-
perature of the slurry during reaction was
about 40°-45°C., which was sufficient for the
decomposition of the phosphate rock. The
slurry was then mixed with ammonium sul-

TABLE 1 — CHEMICAL ANALYSIS OF KOSSIER ROCK
PHOSPHATE

[ Moisture ( drying at 105°C.), 2:02%; all values expressed
on dry basis )

CONSTITUENT %
Ca,(PO,),* 67-30
CaCos¢ 13-73
CaS0, 3:62
CaCl, 0-70
Fe;04 1-04
Al,O4 0-70
SiO, 2-35
MgO 0-87
Combined water and organic matter 4-40
CaF, 5-29

Total
*P,0; = 30:8%.

phate ( which was finely ground to ensure
thorough mixing and maximum conversion )
and the mixture was left to cure for three
weeks. The final product ( coarsely ground )
was a free-flowing powder, stable to wea-
ther changes, and contained nitrogen 7-4
and P,0O; 15 per cent.

By using different proportions of hydro-
chloric acid and its equivalent of ammonium
sulphate, the solubilization of phosphate
rock increases steadily up to 3 mols of acid
per mole of tricalcium phosphate, beyond
which solubilization is not commensurate
with the amount of acid that has to be add-
ed (Table 2). This 3:1 ratio of acid to
Cay(PO,), yields a 2:1 mixture of water-
soluble and citrate-soluble P,O; in the final
product, the analysis of which is given in
Table 3.

The curing period of the final mixture,
i.e. the time after the addition of ammonium
sulphate during which the slurry sets to a
dry friable product and gives maximum
conversion of rock phosphate to citrate-
soluble phosphate, was found to be about
three weeks. This was found by analysing
the samples of the mixture at weekly inter-
vals.

TABLE 3 — CHEMICAL ANALYSIS OF N-P

FERTILIZER
CONSTITUENT %
P,0; 15-00
Water-soluble P04 9-28
Citrate-soluble P3Oy 4-11
Total *available’ P,0, 13-39
Nitrogen ( ammoniacal ) 7:40
CaO 23-90
SiO, 1:20
MgO 0-40
Mixed oxides ( Al;04+Fe,04) 0-80
Sulphate 26-70
Chloride 18-60
Fluoride 1-30

TABLE 2 — TREATMENT OF ROCK PHOSPHATE WITH VARYING PROPORTIONS OF HYDROCHLORIC ACID
AND AMMONIUM SULPHATE

( Wt. of phosphate rock used per batch, 100 g.)

BatcH Acip HypbrocHLORIC AMMONIUM  WT. OF THE
No. REQUIRED* ACID SULPHATE PRODUCT
mo (27% wjw) & AFTER AIR
& DRYING
2
1 4:0 171-0 84:0 220-0
2 35 156-0 76-0 210-0
3 3:0 142-0 70-0 200-0
4 2:5 127-0 62:0 1900
5 2:0 112-0 55-0 180-0

ANALYSIS OF PRODUCTS
A

Total Total Water- Citrate- Total
N PO, soluble soluble available
% % P,0,t POt PyO,t
Y% Y% %
81 13-6 84-7 72 91-9
77 14:3 79-2 10-6 89-8
74 15-0 61-9 27-4 89-3
6-9 15-8 62-3 22-1 84-4
6-5 16-6 63-0 18:8 81-8

*In addition to the acid required for CaCO,, Al,05, Fe,0O, and MgO in 100 g. of rock phosphate.

tFraction of total P,Oj.

83



J. SCI. INDUSTR. RES., VOL. 15A, FEBRUARY 1956

Pot-culture experiments with this fertilizer
on a Kharif crop ( marwa ) and a Rabi crop
( wheat ) carried out at the Indian Agricul-
tural Research Institute, New Delhi, during
1953-54 showed significant increases in crop
yields over ‘no manure’ and ‘superphos-
phate alone’ treatments. The fertilizer
was also found to be somewhat better than
ammonium sulphate applied at the same
level of nitrogen. Its application was also
associated with increased utilization of nitro-
gen and P,0O; by the crops.

The fertilizer has been reported by the
Indian Agricultural Research Institute to be
““ slightly inferior to an equivalent mixture
of ammonium sulphate and single superphos-
phate . This drawback will be more than
compensated for by the neutral character of
the new fertilizer and its low cost of manu-
facture without the use of sulphuric acid.

Summary

A mixed nitrogen-phosphorus fertilizer
has been prepared from phosphate rock

using hydrochloric acid and ammonium sul-
phate.

The product is a free-flowing powder con-
taining 15 per cent P,0; (90 per cent of
which is citrate-soluble) and 7-4 per cent
nitrogen as ammonium chloride.

The fertilizer value of the product has
been assessed by the Indian Agricultural Re-
search Institute, New Delhi, and it has been
found to be superior to ammonium sulphate
and ‘superphosphate alone’ treatments,
but is slightly inferior to an equivalent mix-
ture of ammonium sulphate and superphos-
phate.
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Indian Essential Oils & Aromatic
Chemicals—A Symposium

SYMPOSIUM on Research and Devel-
A opment of Indian Essential Qils and
Aromatic Chemicals was held under
the joint auspices of the Iforest Research
Institute and the Council of Scientific &
Industrial Research at the Iforest Research
Institute, Dehra Dun, during 5-9 October
1955. Eighty papers covering the botanical,
chemical, technological and other aspects of
essential oils were read and discussed. The
symposium was inaugurated by the Union
Minister for Agriculture, Dr. Punjab Rao S.
Deshmukh. Prof. M. S. Thacker, Director,
Scientific & Industrial Research, presided
over the inaugural meeting.
In his address, Prof. Thacker referred to
the programme of work on essential oils
under the Second Five-Year Plan. He
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revealed that it had been decided to open
four centres of research and development
at: (i) TIForest Research Institute, Dehra
Dun; (i) National Chemical Laboratory,
Poona, in collaboration with Poona Agri-
cultural College; (iii) Indian Institute of
Science, Bangalore, in collaboration with
Forest Research Laboratory; and (iv) Har-
court Butler Technological Institute, Kanpur,
in collaboration with National Botanical Gar-
dens, Lucknow.

Shri A. K. Menon, Chairman, Essential
Oils Research Committee, referred to the
role of the committee in initiating pioneer
research work for the development of essential
oil industry. Comprehensive surveys on veti-
ver, jasmine, roses, citrus oils and cultural
experiments on the introduction of high
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class patchouli plants in India were some
of the important achievements to the credit
of the committee. Shri Menon made a spe-
cial mention of the valuable contributions
made by the Forest Research Institute
for an all-round development of the industry
and of the recently completed Essential Oils
Processing Laboratory.

A number of papers dealt with the devel-
opment of lemongrass oil industry in India.
About 80 per cent of world’s total produc-
tion of lemongrass oil, worth about onc and
a half crores of rupees, is exported annually
from India. The production is centred in
north and central Travancore-Cochin and
in South Malabar. The ‘Cochin Oil’ or
‘East Indian Oil’ is renowned for its high
citral content. Lemongrass oil is produced
on a cottage industry basis and although
most of the samples conform to the E.O.P.
and other standards, deep colour and cloudi-
ness of the oil are two undesirable features
which need improvement. Attempts are
being made to produce selected varieties
of grass with a view to increase the oil yield
as well as its citral content.

It has been found that vetiver (khus)
can be successfully and profitably cultivated
as a rain-fed crop in the west coast of India.
The oil obtained resembles that from Java
and Bourbon Islands in physico-chemical pro-
perties. Khus grows wild in North India but
the oil obtained from different North Indian
samples is laevorotatory while South Indian
and Java oilsare dextrorotatory. The present
production of vetiver oil in India is hardly
sufficient to meet 30 per cent of the require-
ments of the Indian soap industry and the
industry has ample scope for development
in India.

A number of Indian essential oils, includ-
ing lemongrass oil, was found to possess high
antibacterial activity. In most cases the
antibacterial activity was found to run
somewhat closely parallel to the phenol co-
cfficients of these oils except in the case of oil
of turpentine. The bactericidal efficiency of
lemongrass oil was found to be generally
high against gram-negative bacteria but
very low against gram-positive organisms.
The activity against acid-fast organism was
practically nil. The disinfectant prepara-
tions frcm lemongrass oil were found to lose
their bactericidal efficiency on long keep-

ing. The addition of certain antioxidants
to the pure oil was found to retard the
oxidative deterioration of the oil but was in-
effective in preventing the loss of germicidal
power.

The results of chemical examination of a
number of well-known as well as less familiar
essential oils were reported. These included:
oil of champaca ( Michelia champaca); oil
from Rosa damascena and Edward Rose;
rhizomes of ‘bach’ (Acorus calamus L.),
‘ Shiyah zeera’ (Carum bulbocastanum ),
Zataria multiflora, Seseli indicum and Apium
graveolens. Of a number of indigenous
perfume-bearing materials tested [ buds,
chips, featherings and twigs of cinnamon
( Cinnamomum zeylanicum ), the rhizomes of
‘ gorabach ’ ( Acorus calamus) and ‘ kapur
kachri’ ( Hedychium spicatum ), roots of
‘ jatamansi’ ( Nardostachys jatamansi) and
“kuchu gundubi’ ( Homalomena rubescens
Kunth.) ] gorabach is found to be rich in
oil content. The oil possesses good odori-
ferous characteristics.

Chemical examination of Indian spearmint
oil (M. viridis L.) has been carried out for
the first time. The plant, on steam distilla-
tion, yielded 0-23-0-31 per cent of a pale
yellow oil which contained «-pinene, phel-
landrene, dihydrocarvenol and its acetate
(all in traces), and 1:8 cineol (31-:0-34-6
per cent ). Its main constituent (47-6-54-4
per cent) is a new monoterpenic glyoxal
( C1oH140, ) which has been given the name
of “mint glyoxal’. The structure of this
material has been fully elucidated. It is
the first specimen of a glyoxal derivative
isolated from essential oils. Indian spear-
mint oil also contains a mono-semicarbazone-
forming liquid ( 8-9 per cent ) which is some-
what similar to mint glyoxal and shows
strong absorption in the ultraviolet region.

The infra-red spectra of «-santalol, tri-
cycloekasantalic acid, teresantalic acid, tri-
cyclene and A3-carene have been studied.
These along with mint glyoxal and several
of its well-characterized derivatives form a
representative group of compounds contain-
ing cyclopropane ring. Apart from their
absorption in other regions, these compounds
indicated strong specific absorption in the
9-8-10-0 w region, which makes infra-red
absorption study in this region a reliable
means of detecting the cyclopropane ring.
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RADIO-ISOTOPES IN BIOLOGY AND AGRICUL-
TURE — PRINCIPLES AND PRACTICE by
C. L. Comar ( McGraw-Hill Book Co. Inc.,
New York — Toronto — London ), 1955.
Pp. xiii 4 491. Price $9.00

In recent years, radio-isotopes of many
elements have been made available for tracer
work in the fields of biology and agriculture
with the result that scientific journals today
contain innumerable research publications
on the use of radio-isotopes. At the recent
conference in Geneva on the peaceful uses
of atomic energy, over a hundred papers
were presented by scientists from different
parts of the world, which dealt with the
applications of radio-isotopes in biology and
agriculture. The volume under review is
intended both for the student as well as the
research worker and deals with the prin-
ciples and practice of isotopic-tracer tech-
nique in a manner which can be easily
understood by the biologist.

The principles of tracer methodology are
given in the first chapter, care being taken
to exclude detailed considerations of nuclear
physics. The principles are, however, well
illustrated by examples of tracer technique
in such different fields as nutrition, physio-
logy, entomology, soils and fertilizers. The
difficulties which are generally encountered
in adopting the tracer technique have been
presented in the second chapter, while the
third chapter deals with practical problems
of health physics, definitions of various units
and physical constants. In the following
two chapters methods which can be adopted
for studies on plants and animals have been
given in detail. The sixth chapter gives the
characteristics of each of the 55 isotopes
useful in biology and agriculture together
with appropriate references to literature.
These will make it possible to decide, for
any particular isotope, suitable counting
methods, the facilities required and the
amounts of radioactive materials necessary
for the investigation. Techniques such as
autoradiography, paper chromatography,
ion exchange and radio-activation analysis,
which find application in any investiga-
tion with radio-isotopes are described with
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a number of examples in the next four
chapters.

The availability of a number of C-14
labelled organic substances as also those of
radioactive phosphorus and sulphur has
made it possible to elucidate many metabolic
cycles in animals and plants. The manner
in which radio-isotopes have been injected
into pigs, cows, dogs, rats and other experi-
mental animals and the ingenious devices
developed to collect the various tissues as
well as the excreta from these animals have
been well described in the book. Similarly
a detailed treatment is given of the auto-
radiographic technique so as to make possible
study of cellular functions at the cell level.
Various ion-exchange resins suitable for use
with radio-isotopes have also been described.
Finally, the most interesting of all techniques,
the radioactivation analysis, has been dealt
with. This consists in placing the sample
to be analysed in a flux of bombarding
particles, long enough for the production of
a measurable amount of a radio-isotope of
the element to be determined. Such a
measurement should, however, be made
after eliminating other radio-contaminants.

The book concludes with a glossary of
selected terms in nuclear science, a list of
available radio-isotopes and a catalogue of
U.S. Atomic Energy Commission Reports
which have so far been released for publi-
cation.

This volume will perhaps need early revi-
sion in view of the forthcoming publication,
in sixteen volumes, of the papers which were
read and discussed at the recent Geneva
conference. Similarly, the tables of com-
mercially available labelled compounds may
have to be revised consequent on the decision
of several countries to release a larger number
of radio-isotopes for use in medical and bio-
logical research. However, the intrinsic
value of the book should be recognized, for
it is one of the few books which describes in
a cogent manner the principles and practice
of the use of radio-isotopes and illustrates
them by examples drawn from different
fields of study. The reviewer can con-
fidently recommend this volume to all those
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who wish to know the theoretical and experi-
mental details connected with tracer tech-
nique in biological and agricultural research.

P. S. Sarma

INTRODUCTION TO PAPER ELECTROPHORESIS
AND RELATED METHODS by Michael
Lederer ( Elsevier Publishing Co., Amster-
dam — Houston — London — New York),
( Distributors: Cleaver-Hume Press Ltd.,
31 Wright’s Lane, Kensington, London
W. 8), 1955. Pp. xii 4 206. Price 37s. 64.

This monograph presents a general up-to-
date survey of the developments in the field
of paperelectrophoresis. Possibilities of appli-
cation of this technique to many problems
in organic, inorganic, biological chemistry
as well as in the fields of radio-chemis-
try and analytical chemistry are indicated.
Both the analytical and the preparatory
aspects have been discussed. The experi-
mental techniques have been dealt with
in sufficient detail so that they can be easily
adopted in the laboratory. The principles
underlying separations are explained clear-
ly so as to make the reader appreciate how
electrophoresis on paper or columns can be
applied to improve or speed up existing sepa-
ration methods, especially when no other me-
thod has been successful or where only minute
quantities of the materials are available for
study and no elaborate analytical equipment
is on hand.

The book has maintained the usual perfec-
tion and get-up associated with the publi-
shers. An error, occurs on page 12, line 8;
the word ‘ specific’ should be replaced by
the word ‘ molecular ’ or  equivalent ’.

K.S.G.D.

MicrOWAVE SPECTROscopry by C. H. Townes
_ & A. L. Schawlow ( McGraw-Hill Book Co.
Inc., New York — Toronto — London ),
1955. Pp. xviii 4 698. Price $ 12.50
To the “ International Series in Pure and
Applied Physics ”’, under whose auspices
well-known books like Clarke’s Applied
X-Rays, Richtmyer’s Modern Physics and
Kennard’s Kinetic Theory of Gases have al-
ready been published, a new book on Micro-
wave Spectroscopy has been added. The
book is a massive one with nearly 500 pages,
seven appendices covering another 150 pages
and an extensive bibliography. The subject
matter, however, is not evenly distributed.
The first 300 pages are on more or less pure

spectroscopy discussing topics in molecular
and atomic spectra which are too well known
to merit so much detailed treatment. If
this portion could have been presented
in such a manner as to describe only the
topics where microwave techniques and appli-
cations have been most fruitful, the useful-
ness of the book would have considerably
increased. As it is, the Lamb and Rether-
ford apparatus for measurement of hydro-
gen fine structure gets five lines. Where
the authors discuss the special fields of micro-
wave spectroscopy, such as quadrupole
moments, magnetic hyperfine structure, Zee-
man and Stark effect in molecular spectra,
the treatment is authoritative and fully ex-
planatory.

After the first 300 pages, the subject
matter is much to the point. The ammonia
spectrum and hindered motions ( Chapter
XII) are well described; so are the shapes
and widths of spectral lines ( Chapter XIII ).
The practical techniques like microwave cir-
cuit elements and the design of microwave
spectrographs ( Chapters XIV-XVII) are
adequately dealt with. The last chapter is
on the application of microwave spectro-
scopy for chemical analysis.

The seven appendices are: (1) intensities
of hyperfine structure components and ener-
gies due to nuclear quadrupole interactions,
(2) second-order quadrupole interactions,
(3) and (4) coefficients for energy levels,
(5) transition strengths for rotational transi-
tions, (6) molecular constants involved in
microwave spectra, and (7) magnetic and
quadrupole moments. ;
W. M. Vaipya

LiGHT CIRCULATIONS AND MEASUREMENTS —
AN INTRODUCTION TO THE SYSTEM OF
QUANTITIES AND UNITS IN LIGHT TECHNO-
LOGY AND TO PHOTOMETRY, by H. A. E.
Keitz ( Philips’ Technical Library, N. V.
Philips’ Gloeilampenfabrieken, Eindhoven,

Netherlands ) [ Distributors in India:
Philips’ Electrical Co. (India) Ltd.,
Calcutta 20], 1955. Pp. xvi + 413.
Price Rs. 25

Comparatively few books are available at
present on ‘ light measurement ’, and in these
the subject seems to have been treated
with little relation to the way it is handled
in a modern illumination laboratory. They
usually contain long discussions on anti-
quated photometers while modern photo-
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electric methods of light measurement receive
little attention. Similarly concepts like the
‘ International Candle ’, which is a basic unit
in modern photometry, are not adequately
dealt with in these books. Mr. Keitz has
to a large extent eliminated these drawbacks
in his book.

This book is divided into two parts. The
first part deals with the fundamentals of
photometry and various methods of lighting
computations which the lighting engineer
usually deals with. A precise and detailed
account of the properties of the optical
systems, to the extent that it is necessary
for the illumination engineer, is also included.
While explaining the photometric system,
the author first takes into account white
sources only and later develops the theory
with reference to sources of different colours.
This gives a better understanding of the
subject to the beginner.

In the second part are described methods
of photometry utilizing the theory developed
in the first part. A detailed account of the
visual as well as physical photometers,
measurement of luminous intensity and flux
and allied problems is given. The author,
however, does not say anything about the
concept of colour temperature and its mea-
surement. Since both the luminous inten-
sity and flux standards are maintained at
definite colour temperatures, the omission
of colour temperature from the topics treated
in the book seems to be a serious omission.

A Dbrief account of C.I.LE. and its activities
is also included and this should be of interest
to the illuminating engineer.

The book, which is essentially a practical
manual, will be a useful guide to the student
as well as the practising engineer.

K. S. SArRMA

MATHEMATICS FOR ENGINEERS: PART I —
THE DIRECTLY USEFUL TECHNICAL SERIES
by W. N. Rose (Chapman & Hall Ltd.,
London), 1955. Pp. xiv4527. Price 21s.

The Directly Useful Technical Series, pub-

lished by the well-known publishers Messrs

Chapman & Hall, seeks a balanced treatment

between the direct handling of numerical

practical problems which arise in technology
and the theoretical treatment without which
training would degenerate into the mecha-
nical application of rules. The subjects
treated in Part I include algebra, mensura-
tion, graphs and plane trigonometry. The
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explanations are clear and there is a sufficient
number of worked examples in each section.
The exercises are all highly practical prob-
lems taken from engineering practice, and are
illustrated by drawings, so that one working
through the book acquires a large amount
of engineering information in various fields
besides learning the method of dealing with
the mathematical problems which arise there-
from. The highlights of this volume are:
the plotting of difficult curve equations
(Chapter 9 ), the determination of laws from
observed results ( Chapter 10 ) and the cons-
truction of practical charts (alignment
charts, nomograms, etc.).

That the book has passed through nine
editions from 1918 onwards is sufficient
proof of its popularity and usefulness. The
reviewer has nothing but praise for this
excellent work.

_A. NARASINGA Rao

THE QUANTITATIVE ANALYSIS OF DRuUGS by
D. C. Garratt (Chapman & Hall Ltd.,
London), 1955. Pp. xv+4670. Price 70s.

The author’s first book Drugs & Galenicals:
Their Quantitative Amnalysis is a familiar
volume to everyone who has woked on the
standardization of drugs and pharmaceuticals
and is a constant companion of many analysts
and assayists. With the rapid progress of
therapeutics and the introduction of many
new. drugs, the need for a second edition of
the book was increasingly felt. The re-
viewer himself was one of the many who had
requested Dr. Garratt to undertake this
work when he met him in 1954. It is, there-
fore, pleasant and refreshing to see the second
edition of the book, though its title has been
changed.

This edition has been considerably revised
and enlarged though the pruning knife has
also been used in several sections. Addi-
tional monographs on antibiotics, vitamin A,
steroids, sulphonamides and other synthetic
drugs recently included in pharmacopoeias
have been included. The general mono-
graphs comprising the methods for the
quantitative determination of compounds,
their salts and other preparations cover 523
pages of the text and these have been
arranged in alphabetical order. At the end
of each monograph references are given. A
section on the general application of physical
methods of assay such as electrometric
titrations, absorption and emission spectro-



REVIEWS

graphy, flame photometry and polarography
is also included. From a perusal of this
section it appears that the author is in favour
of adopting physical methods in chemical
and pharmaceutical analysis. Other sections
deal with the analysis of oils, fats, waxes and
essential oils with standard methods and
their possible modifications. In the appen-
dices, the author has described the general
methods for the determination of water by
Karl Fischer technique and other methods,
determination of metallic impurities in orga-
nicsubstances, extraction of non-volatile orga-
nic compounds from vomits, viscera, tissues,
etc., microtests for foreign substances in foods
and drugs, titration in non-aqueous solvents,
etc. The book is well illustrated with dia-
grams of the apparatus used in the assays.

As is to be expected, the book deals mostly
with those drugs that are included in the
British Pharmacopoeia, the British Pharma-
ceutical Codex and other official and semi-
official publications. A supplementary chap-
ter has been added in which amendments on
subject matter and standards of the British
Pharmaceutical Codex, 1954, have been in-
cluded.

In this edition, as in the previous one, the
use of alternative methods of assay, based
on the author’s own experience and on the
experience derived from other analysts, has
been emphasized so that double checks on
assays are made by these methods besides
those described in official publications.
There is no doubt that the second edition
of the book will prove as useful as the first
one to the analysts and assayists in almost
all fields of pharmaceutical practice. This
book should also be a useful guide in toxico-
logical analyses.

B. MUKER]I

A LisT oF THE INSECTS OF MYSORE INCLUD-
ING THE MITES — Series Bulletin No. 16
by S. Usman & M. Puttarudraiah ( De-
partment of Agriculture, Mysore State ),
1955. Pp. viii + 194. Price Rs. 1/9

The State of Mysore has been responsible

for many useful publications on Agricultural

Entomology and the present book under

review is probably the latest addition to

such publications. It is systematically ar-
ranged and in some cases an annotated list of

insects and mites, mainly of importance to
agriculture, recorded to occur in the State of
Mysore, is given. In a brief introduction, the
authors point out that several hundreds of
species of insects, available in the collections
of the Division of Entomology of the State,
still await identification and are not included
in the list. The authors do not claim that
their work can be used to decide disputed
points of nomenclature of the insects listed
by them. This caution is understandable
in view of the fact that not only the speci-
fic but also the generic names of many in-
sects are and would continue to be subject
of disagreement among systematic entomo-
logists. '

The authors can hardly claim, as they
appear to do on page 2 of their introduction,
that they have indicated the distribution of
the species listed by them, even in the State
of Mysore. All that they have done is to
record the names of districts or places in
which the insect specimens considered or
examined by them were collected. For
example, it is difficult to believe that the red
ant, Oecophyla smaragdina, occurs only in
Bangalore (p. 139). On the other hand,
many species are said to occur throughout
the Mysore State, thereby implying that
others not so indicated are confined only to
the places mentioned under them. In seve-
ral cases, the distribution is not given at all.

The definition of Agricultural Entomo-
logy, attempted in the preface, is not quite
correct.  Agricultural Entomology deals
with the biology, ecology, etc., of insects of
agricultural importance and of their control
or economic uses and not with °biology,
habits and economy of insects ’ of all kinds.
Pages 161-64, listing * Literature cited’,
contain a list of publications which have not
been actually cited in the book but which
appear to have been consulted in compil-
ing the list of the insects and mites. The
index at the end ( pp. 167-94) is helpful.

The criticisms made are not intended to
detract from the value of the publication,
which is indeed useful, but are only in the
nature of suggestions to be considered when
a revision of the work or the preparation
of other similar publications, as stated, is
undertaken.

K. B. LaL
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NOTES & NEWS

Negative proton

THE UNIVERSITY OF CALIFORNIA
and the U.S. Atomic Energy Com-
mission have jointly announced
the detection of the negative pro-
ton, or ‘anti-proton’. Protons
which had been accclerated to
an energy of 6,200 MeV in the
bevatron — the proton synchro-
tron of the University of California
Radiation Laboratory at Berke-
ley — were allowed to collide
with a copper target. Negatively
charged particles coming out in
a forward direction from this
collision were selected and sepa-
rated by a focusing and analysing
magnet system to provide a beam
of negative particles of known
momentum. These particles were
then distinguished both by mea-
surement of their time of flight
from the target and by means of
a device measuring the velocity
of each particle passing through
by the angle of its Cerenkov
radiation. In this way the pre-
sence of negative particles with
protonic mass ( within about 10
per cent) and distinct from the
known K-particles and hyperons
was established.

The creation of anti-particles
had been predicted by theoreti-
cal physicists. It was postulated
that anti-neutron and the nega-
tive proton could be created to-
gether with a neutron or a pro-
ton when sufficient energy was
available to form the rest mass
of the nucleon-antinucleon pair in
accord with the Einstein rela-
tionship between rest mass and
energy. The discovery of the
anti-proton has thus removed a
major uncertainty in theories of
the structure of the basic nuclear
particles.

The anti-proton is stable in
vacuum, but in contact with a
proton both particles immediate-
ly decay into mesons and dis-
appear. It seems probable that
this annihilation process would
generally lead to two or three
fast Il-mesons, although there are
also other possibilities. It has
not been established experimental-
ly yet which is the annihilation
process of importance [ Natuve,
176 (1955), 860 ].

Odour classification

AN INGENIOUS METHOD HAS BEEN
developed for a more objective
comparison of different odours.
Adsorption of odorous molecules
on a surface-active layer has been
made the basis of this method as
this is presumed to be the first
thing that happens in the se-
quenceof events that enables us to
register smell. The capacity of
five different adsorbent mate-
rials chosen — activated charcoal,
silica gel, activated alumina,
activated fullers’ earth and vege-
table fat — for adsorbing a parti-
cular odour was measured by
blowing air containing the odorous
substance through a glass column
loosely packed with the adsorbent.
The air speed was gradually in-
creased, until the smell could just
be detected by the observer’s nose
at the open end of the column.
The avidity of adsorption is ex-
pressed as the ‘critical time of
contact ’ of the odorized air with
the adsorbent, derived from the
air speed and the volume of the
adsorbent in the column. Odours
that are very rapidly adsorbed can
only be blown through at high air
speeds, whereas those that are
poorly adsorbed can be detect-
ed at a very low air speed. The
critical times of contact are then

converted to a simple logarithmic.

scale, so that 0 represents very
fast and 9 very slow adsorption.
A number consisting of five digits,
one for each adsorbent, gives the
characteristic adsorption pattern
for any one particular odour.
From the adsorption patterns
of a number of odorants it was
found that each odour had a
characteristic number pattern,
similar smells having nearly simi-
lar number patterns. For example,
two esters with a fruity smell,
allyl caproate and ethyl acetate,
had the numbers 21537 and
21449. Musk, both natural and
synthetic, was not effectively ad-
sorbed by any of the adsorbents
and that perhaps explains its long-
range transmitting character. Two
compounds having strong odour of
violets, a-ionone (a ketone with
a ring structure ) and methyl oc-
tine carboxylate (a straight chain

ester ) — were found to have
adsorption numbers 11227 and
21326 respectively. The numbers
also show that both odours are
very rapidly taken up by four out
of five of the adsorbents, and this
suggests an explanation for the
fleeting nature of the perfume of
violets.

One other striking feature of the
adsorption patterns was a general
difference between the most plea-
sant and the most unpleasant
smells. It was observed that a
pleasant smell was characterized
by a fairly uniform adsorption on
different adsorbents, while non-
uniform pattern of adsorption was
characteristic of unpleasant odour.
Thus smells of faeces and carbon
disulphide are characterized by
the numbers 00999 and 46999.
It seems that more or less uniform
activation of the receptors in the
nose is perceived as a pleasant
smell, while intense activation of
only a proportion of the recep-
tors produces the sensation of an
unpleasant smell [ Discovery, 16
(1955), 404 1.

Physics in agriculture

PHYSICS IS EXPECTED TO PLAY AN
increasingly important role in the
field of agriculture. Some of the
promising but largely overlooked
possibilities for advancing agri-
cultural science through applica-
tions of physics are enumerated
below.

The evolution of tillage imple-
ments has been mainly by trial
and error. By logical application
of the principles of dynamics,
entirely new and superior designs
of ploughshares, discs and teeth
could be evolved. If the tool
could be given a suitable electric
charge it might repel the elec-
trically charged soil particles and
serve as a sort of electrical lubrica-
tion to reduce friction and thereby
the effort required to move the
tool through the soil.

Certain types of radiations
including ultrasonics, radio fre-
quencies and ultra-short electro-
magnetic waves stimulate the
germination of seed, break the
dormancy of ‘ hard’ seed, and
even induce the development
of stronger and higher yielding
plants. The embryo in a seed car-
ries an electric potential and it
has been found that the strength
of this potential bears a direct
relation to the vigour of the plant
produced by the seed. The feasi-
bility of using this principle in
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selecting seed with greatest growth
possibilities could be investigated.
The seeds of different plants res-
pond differently to static electrical
fields, which offers a new possi-
bility in making separations of
seed mixtures that are not sepa-
rable by screening or other stan-
dard methods of seed cleaning.

Uptake of nutrients by plant
roots involves electrochemical
forces, fundamental study of
which might lead to more rational
and efficient principles in crop
fertilization. "It has been sug-
gested that the uptake of nutrients
by roots could be increased by
treatment with ionized air.

By giving plants short bursts of
light during the middle of the
night it has been found possible
to induce blossoming during a
season of day length in which the
plants will not normally blossom,
and even to change the sex of some
plants. If brief night illumination
can be carried out economically on
commercial plants, it should be
possible to hasten the maturity of
crops or even enable crops to grow
to maturity in parts of the world
where the length of the day or of
growing scason does not now per-
mit their cultivation.

Physics has useful applications
for the processing of farm pro-
ducts also. High frequency cur-
rents have been employed for
hastening the aging of wincs, fer-
menting tobacco and tea, and for
improving the quality and bread-
baking properties of flour. Ultra-
sonics have been used for extract-
ing fats and vitamins from animal
tissues and for obtaining vaccines.

Radiations of various kinds can
be used for sterilizing foods, seeds,
livestock housing and water sup-
plies. Radioactive wastes from
atomic energy installations could
be put to agricultural uses; one
already announced is the use of
atomic radiation to prevent the

. sprouting of stored potatoes. Still
another application of physics to
agriculture is in the development
of instruments for controlling the
quality of farm products [ Che-
murg. Dig., 14 (1955), 20].

A new yttrium mineral

DOVERITE, A NEW YTTRIUM MIN-
eral, has been discovered in Dover,
N.J. Itis yttrium fluocarbonate
and occurs in aggregates mixed
with xenotime, haematite and
quartz. The marked similarity
of the X-ray diffraction powder
patterns of doverite and synchi-
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site (CeFCO,.CaCO;) indicates
that the minerals are in the same
crystal system and have the same
crystal structure.

Doverite is brownish red and
constitutes the bulk of the aggre-
gates which have a non-metallic
lustre and a brownish streak, are
brittle and break with an uneven
to subconchoidal fracture. Their
hardness is 6-5, and specific
gravity 3-89 [ Science, 122 (1955),
31

Palustric acid

PALUSTRIC ACID, A NEW RESIN
acid of the abietic acid type, has
been isolated from pine gum. It
represents 10 per cent of the
acidic portion of slash and long
leaf gum and 16-19 per cent of the
acids in gum rosin.

On chromatographing rosin and
oleoresin, five peaks were ob-
tained which did not correspond
to the peaks of previously isolated
rosin acids. Palustric acid was
obtained by repeated recrystal-
lization from the third ecluant
with methanol. It has been identi-
fied as an intermediate in the heat
and acid isomerization of L-
pimaric acid to L-abietic acid. 1t
does not react with maleic an-
hydride at room temperature, but
at elevated temperatures it forms
an addition product identical with
the product obtained by the re-
action of L-pimaric acid and
maleic anhydride [ Chem. Engng.
News, 33 (1955), 3908 ].

Arlidin

ARLIDIN—PHENYL-L-BUTYL NOR-
suprifen—is a new drug found
useful as a vasodilator in the
treatment of arteriosclerosis. It
is claimed to be superior to other
vasodilative agents because it
increases blood flow to the heart
and the rate of blood vessel
dilation. The drug increases flow
of blood to the muscles rather than
to the skin, thus ensuring more
blood supply to the affected areas.

Arlidin is the result of a search
for new vasodilative agents con-
ducted by German researchers I,
Kulz and M. Schneider. Initial
clinical investigations of about 50
epinephrine-ephedrine derivatives
showed phenyl sec-butyl norsupri-
fen to have the most promising
properties. By condensing supri-
fen with ephedrine and reducing
the intermediate ketone formed,
the secondary alcohol Arlidin is
obtained.

Satisfactory therapeutic res-
ponse was observed in the treat-
ment of patients with peripheral
vascular disease. Favourable re-
sults were also obtained when Arli-
din was used to treat circulatory
disturbances, such as arterio-
sclerosis, Raynaud’s disease, dia-
betic vascular disease, diabetic
gangrene and frostbite [ Chem.
Engng.News, 33 (1955 ), 2896 1.

New arthritis drugs

THE FOLLOWING METHODS OF
synthesis of prednisone (Meti-
corten ) and prednisolone ( Meti-
cortelone ), two new cortical hor-
mones for rheumatoid arthritis
therapy, have been reported by
the Schering Corp., U.S.A.

The starting materials for the
synthesis are either dihydrocorti-
sone acetate or allodihydrocorti-
sone acetate. These are bromi-
nated with bromine in acetic acid
forming a mixture of dibromides.
After dehydrobromination by col-
lidine, the mixture is separated
by chromatography. Prednisone
(A! dehydrocortisone acetate) is
then formed by saponification. If
desired, prednisone may be con-
verted into prednisolone. It is
treated with semicarbazide and
then reduced with potassium boro-
hydride. Further treatment with
nitrous acid gives prednisolone in
5 per cent yield.

Since the yield was low in the
chemical method, biological syn-
thesis was tried with the micro-
organism Corynebacterium sim-
plex.  An alcoholic solution of
cortisone is added to C. simplex
grown in a nutrient medium of
0-1-1'0 per cent Difco yeast ex-
tract. After about 24 hr. culture,
the resulting broth is extracted
with chloroform and the final pro-
ducts — a diol and prednisone —
crystallized from acetone. Yields
are ¢. 70 per cent. Prednisone
could be converted into predni-
solone by semicarbazidetreatment
or alternately it could be pre-
pared directly from hydrocorti-
sone by C. simplex [ Chem. Engng.
News, 33 (1955), 3670].

Carbon black-filled
silicone rubber

SILICONE RUBBER IS BEING CURED
successfully for the first time using
carbon black fillers instead of the
conventional silica-type fillers. A
new type of gum stock, Linde
W-96 Silicone, developed by the
Linde Air Products Company, is



used in the manufacture of carbon
black-filled rubber. The carbon
black-filled silicone rubber is a
new product and is claimed to
have advantages over conven-
tional silicone rubber in certain
applications. Thus a conductive
silicone rubber is now available
which can be used at temperatures
above and below the limits for
organic rubbers. A material of
this type will be useful in such
applications as aeroplane de-icers,
where the properties of an organic
or silicone rubber alone have not
been able to meet the require-
ments [ Chem. Age, 73 (1955),
576 1.

Nutritive value of
heated vegetable oils

THE NUTRITIVE VALUE OF SOME OF
common edible oils — groundnut,
sesame and coconut — after heat-
ing has been investigated. The
oils, heated in an open iron pan
at 270°C. for 8 hr., were incor-
porated into synthetic diets at a
15 per cent fat level and fed to
albino rats. A control group was
fed with diet containing unheated
oils. It has been found that in all
cases the heated oil adversely
atfected the gain in weight. There
were no significant changes in the
weights of stomach, kidney and
spleen of the two groups of ani-
mals. However, the liver weights
of the rats fed with heated oil were
significantly higher than those of
controls. The fat content of the
livers of the heated-oil group was
nearly twice that of the control
groups. Further, the livers were
badly damaged and congested and
were not of the normal colour
[ Nature, 176 (1955), 513 1.

Yeast food from seaweed

EXTRACTS FROM SEAWEEDS AS
well as carbon-rich compounds
isolated from them have been
used as media or as media sup-
plements for the cultivation of 46
strains of yeast. It has been
observed that several yeasts from
widely varying genera are able to
grow in aqueous extracts of sea-
weeds, certain yeasts being able to
produce crops of an order ap-
proaching those obtained when
they were grown in the nutrient-
rich M.Y.G.P. ( malt, yeast, glu-
cose and peptone ) medium under
similar conditions.

Extracts of Laminaria cloustoni
(frond) were found to afford
the most suitable media for the
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growth of Candida krusei, Candida
solani, Nadsonia fulvescens, Pichia
membranaefaciens and Qospora
lactis. Aeration of the cultures
tended to increase the yield. No
appreciable increase in the yield
was obtained when the yeasts were
grown in media prepared from
acid hydrolysed seaweed.

Hydrolysis of seaweed poly-
saccharide fractions by various en-
zyme systems ( A spergillus oryzae,
yeast ‘zymin’, malt enzymes
and Myrothacium verrucaria ) has
shown that of these, only malt
extract and the filtrate of M. ver-
rucaria culture medium hydro-
lysed laminarin to glucose. Rela-
tively high concentrations of the
enzymes are, however, needed for
effecting hydrolysis. Such treated
seaweed preparations are excel-
lent media for yeast growth and
fermentation [ /. Sci. Food Agric.,
6 (1955), 611, 618 ].

Improved optical cement

AN OPTICAL CEMENT SUITABLE
for the exacting requirements
of modern instruments should
possess the following properties:
(1) Substantially colourless and
neutral in light absorption;
(2) clear and non-scattering;
(3) refractive index between 1-51
and 1-58, preferably within the
limits of 1-52 to 1:54; (4) chemi-
cally neutral to glass; (5) good
adhesion to glass, with sufficient
flexibility and mechanical pro-
perties such that adhesion and
clarity are unaffected by indefinite
storage at any temperature be-
tween —60°F. and +160°F.; (6)
capable of polymerizing ( if neces-
sary ) with minimum amount of
shrinkage; (7) sufficiently stable
to ship and store; (8) good ageing
characteristics, including resis-
tance to moderate amounts of
ultraviolet light; (9) fungistatic,
preferably fungicidal; (10) non-
toxic; (11) permit separation of
optical elements when neces-
sary with low breakage hazard;
(12) have no effect on optical pro-
perties of component elements,
e.g. straining or surface distortion;
and (13) sufficiently fluid at
250°F. to permit cementing.

At present there is no known
cement which {fulfils all these
requirements. Canada balsam,
which has been used for many
years and is still employed for
numerous applications, does not
withstand extreme temperature
variations. The Naval Research
Laboratory, Washington, have

developed an improved optical
cement based on cellulose caprate.

Cellulose caprate meets all but
three of the above-mentioned
requirements: it has a refractive
index 1-4734 which is too low; the
material is not fluid enough to per-
mit cementing at 250°F.; and it
is not fungistatic. Investigations
carried out to develop an ideal
modification of cellulose caprate
by (1) further esterification of the
free hydroxyl in the cellulose
caprate polymer with functional
groups of high refractivity; (2) in-
troduction of functional groups of
high refractivity; and (3) hydro-
lysis and re-esterification of cel-
lulose caprate to obtain the
desired number and kind of groups
failed to give the desired product.

A thermoplastic mixture con-
taining one part secondary to
three to four parts primary plasti-
cizer and 20 parts cellulose caprate
was developed which meets with
most of the requirements. The
primary plasticizer found most
suitable was Dow Resin 276-V2, a
polymerized product derived from
a-methyl styrene. The secondary
plasticizer selected was Santi-
ciser 1-H, N-cyclo-hexyl para-
toluene-sulphonamide. The for-
mulation results in a cement that
is sparkingly clear.

The plasticized cellulose ‘cap-
rate has a refractive index of
1-473 to 1-493 which is still low.
The fungicidal property is en-
hanced, but not sufficiently. It
can be cemented at temperatures
below 250°F. but has no cold flow
at 160°F. The cement meets all
other requirements, as does cel-
lulose caprate; in addition, it is
lighter coloured and has fewer
foreign particles. It imparts less
strain to the cemented elements
during cooling and setting [ Chem.
Age, 73 (1955), 473 1.

Cashewnut shell resins

THE RAW LIQUID ISOLATED FROM
the cashewnut shell consists
mainly of anacardic acid (2-
carboxy 3-pentadecadienyl phe-
nol ), together with a minor quan-
tity of cardol, which is primarily
metapentadecadienyl resorcinol.
The heat applied during the
extraction process causes subs-
tantial decarboxylation of the
anacardic acid as well as some
polymerization.  Further treat-
ment of the cashewnut shell liquid
by a normal distillation process
yields cardanol. The non-distil-
lable fraction is an unsaturated
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polymer which contains cardol.
Each of these products may be
subjected to a variety of treat-
ments such as . polymerization,
condensation with aldehydes,
etherification and hydrogenation,
to yield a wide range of materials
with different combinations of
desirable properties.

Polymers of CNSL (treated
cashewnut shell liquid ) can be
suitably activated so that reaction
with aldehydes such as para-
formaldehyde will take place in
the cold. The hardening rate can
be accelerated, if desired, by the
application of gentle heat. Resins
of this type are the basis of acid
and alkali-resisting cements, which
find many applications in chemical
and other industries where corro-
sion problems are present. Thus
they are used for the cementing
floors, lining of steel pickling
tanks and for the impregnation
of various grades of carbon used
in the fabrication of heat exchan-
gers which are thus rendered
impervious to acid and alkaline
liquors.

Cashew polymers are compa-
tible with a wide range of resins
and drying oils used in surface
coatings where acid and oil resis-
tant characteristics are required,
and where colour is a secondary
consideration. Coatings of good
solvent resistance are prepared by
combining a cashew polymer with
a formaldehyde donor such as
etherified urea-formaldehyde re-
sin. Coatings of this composition
are extensively used for bottle cap
liners and also for refrigerator
enamel type finishes.

A relation reaction which is
independent of ;atmospheric oxi-
dation is associated with another
type of CNSL polymer, which is
employed in the formulation of
insulating varnishes which are re-
quired to dry in thicknesses and
under conditions which preclude
the possibility of oxidation. Poly-
mers of this type are usually
employed with other resols or
resins and the properties of the
resulting gel can thus be modi-
fied in many ways. The produc-
tion of solventless insulating var-
nishes based on cashew resins and
polymers has also been investi-
gated.

Fast-curing CNSL-modified phe-
nol formaldehyde resins are in-
corporated into synthetic rub-
bers, such as nitrile rubbers, to
reinforce tensile strength, modu-
lus, hardness and abrasion resis-
tance. By curing and vulcaniz-

9%

ing simultaneously these resins
form an intrinsic part of the
binder system and increase the
resistance of the product to
ageing, chemical attack, and the
action of solvents and oil.

Another important use for
cashew resins is in the produc-
tion of ‘ cold-punching ’ laminat-
ed boards. Modification of the
phenolic or cresylic resin by co-
condensing with a CNSL deri-
vative makes it possible to reduce
the brittleness of the board
without using a plasticizer which
cannot be chemically linked with
the resin.

The higher cashew polymers are
used as intermediates in the pre-
paration of fully thermo-hardened
resins which, when ground fine,
find applications as friction-modi-
fying materials in the manufac-
ture of brake linings and clutch
facings.

Cardanol may be employed as a
plasticizer for a wide range of
materials, notably phenol for-
maldehyde resins. The ethers of
CNSL have been used as plasti-
cizers for rubber where low tem-
perature conditions are liable to be
encountered as in aeroplanes. The
linoleum industry employs CNSL
polymers as binder resins [ Chem.
Age, 73 (1955), 425].

Continuous refining
of soapstock

SOAPSTOCK FROM VEGETABLE OIL
refining usually presents either a
disposal problem for the refiner or
a processing problem for the user.
The nature of the impurities in
vegetable oil foots renders them
resistant to treatment by acids as
in normal acidulation. It has been
found that, if the soapstock is first
treated with strong caustic, the
resultant product is partially
soluble in 5-10 per cent aqueous
caustic solution. At this concen-
tration a soap phase of 40-55 per
cent total fatty acid ( TFA ) could
be separated centrifugally, and the
majority of the impurities or their
degraded products discharged
with the lye stream. It was found,
however, that batch acidulation
of the purified soap was not
always readily accomplished and
experiments were conducted to
develop a continuous method of
purification of the soap.

A full-scale continuous plant
incorporating three stages is in
operation at the oil refinery at
Opelousas, La., U.S.A. Ametered
quantity of soapstock is mixed

with a measured amount of 50
per cent caustic and hot water
and agitated inamixer. Thetem-
perature is kept at 200°-210°F.
to maintain a high soap TFA.
The hot mix passes downward
through a hold-up tank and is
separated into soap and pitch
water in the first stage centrifuge.
The soap, usually at 35-50 per cent
TFA, is diluted in the covers of
the centrifuge with hot water and
drops into an open tank where it
is grained by 20 per cent brine.
Temperature is maintained at
170°-85°F. at this stage since
lower temperatures produced
foamy emulsions instead of clean
grains. The feed is then diverted
to the second stage centrifuge,
where soap and pitch water are
again separated.

The purified soap at 50-62 per
cent TFA is diluted with hot water
in the covers of the second stage
centrifuge and drops directly into
an agitated open tank fitted with
steam coils. After heating to
about 180°F. and blending with
2-5 per cent solution of a dispers-
ing agent, the mix is pumped to
the acidulation tower. The 66°Bé
sulphuric acid is diluted to about
half strength and pumped to the
tower. The overflow from the
tower is fed directly to the third
stage centrifuge, where it is sepa-
rated into Brown acids and spent
mineral acid. The latter partially
neutralizes the first stage pitch
water in a skim tank before dis-
charge to sewer.

The variables of the acidulation
stage have the most significant
effect on the final product. The
optimum conditions were a tem-
perature of 175°-95°I"., 4 per cent
sulphuric acid and a hold-up time
0of 10-15 min. A clean, brown, fast-
breaking fatty acid phase with
acid value of ¢. 188, unsaponi-
fiables about 3 per cent and an
oxidized acids content of 3-5 per
cent is obtained under these con-
ditions [ J. Amer. Oil Chem. Soc.,
32 (1955), 517].

Ammonium sulphate
from coke oven gases

THE EVAPORATIVE PROCESS FOR
ammonium sulphate production
and ammonia recovery developed
by Simon-Carves Ltd., Cheadle
Heath, Stockport, England, has
several advantages over conven-
tional semi-direct system or the
older direct and indirect process-
es. In this process, the ammonia
recovery stage is entirely separate



from the ammonium sulphate
production stage, so that the latter
can be carried out as and when
convenient, The system, further,
allows the conditions of sulphate
manufacture to be closely con-
trolled, so that crystals of the
desired size and shape are con-
sistently produced.

The evaporative sulphate plant
consists of an absorber, a vacuum
evaporator, a cone separator, a
centrifuge and a salt dryer, and
facilities for salt handling and
storage.

Ammonia is recovered from the
condenser liquor in the normal
way by a still, which delivers its
vapours to the gas stream before
it enters the absorber. The absor-
ber is a simple bubble hood tower
with slotted sides. The vessel is
made of Monel metal and is slight-
ly smaller than a semi-direct satu-
rator of equivalent capacity.
Dilute sulphuric acid is pumped to
the top tray of the absorber and
flows countercurrent to the gas
stream, the circulation rate and
the amount of fresh acid add-
ed being so adjusted that the
bleed-off consists of a concen-
trated solution of sulphate of
ammonia just below saturation
point. This solution is stored
and is pumped to the evaporator
as required.

The evaporator is of the normal
callandria type operating under
reduced pressure, the vacuum
being maintained by a jet con-
denser [ Chem. Tv. J., 137 (1955),
684 ].

Utilization of chlorine

SOME WELL-ESTABLISHED AS WELL
as some new uses of chlorine in the
treatment of industrial water have
been reviewed in a recent issue
of Chemistry & Industry [ No. 45
(1955), 1432).

Water supply for industry —
Chlorine is finding increasing use
as a modifying or activating agent
for silica before the latter is used
as a coagulant aid in water
clarification. Chlorine, which is
normally used for the disinfection
of water supply, may first be used
for silica activation, enabling the
advantages of activated silica
treatment to be obtained at con-
siderably lesser cost.

Apart from its use as an aid to
flocculation processes, chlorine
can also be used for the direct
bleaching of colour present in
water. When the colour is of
organic origin 40 to 80 per cent
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reduction in colouration has been
achieved by chlorination. Colour
removal by chlorination is often
particularly sensitive to pH value.
Generally high pH favours opti-
mum removal, but sometimes
small changes of pH value around
neutrality have been found to
have profound effect on the final
result.

Process water treatment — Chlo-
rine is extensively used in the
treatment of the cooling water
passing through the condensers ot
steam turbines, in order to prevent
fouling of the tubes by the slime
film. A relatively high dose of
chlorine is administered for short
periods at predetermined inter-
vals to the cooling water just as it
enters the condensers. The inter-
mittent high concentration is
found to be far more efficient in
preventing slime formation and
far cheaper in terms of chlorine
consumption than a continuous
low concentration. The intermit-
tent chlorination process is appli-
cable to all water coolers where
efficiency of heat transfer is a
matter of economic importance
and where micro-organisms are
present in the cooling water.

Chlorine is used to advantage as
a medium for the reduction of the
bacterial flora of meat, fish,
vegetables and fruit during pro-
cessing and canning. Chlorine is
also used in the treatment of
wheat washing water for the
reduction of organisms of B.
mesentericus group in the final
flour and as a means of improv-
ing the keeping quality of bran.
Chlorine dioxide, prepared in situ
by the reaction of chlorite and
chlorine, is an effective agent in
destroying a variety of objection-
able organic odours such as those
produced in fat splitting and ren-
dering. A dilute air/chlorine di-
oxide mixture is used for treat-
ing bakers’ flour in order to im-
prove its baking qualities and to
whiten it.

Treatment of trade effluents —
Among the common constituents
of trade effluents cyanides are by
far the most significant of those
which are toxic to fish, The
alkaline chlorination process is at
present the only one by means of
which cyanide concentrations may
be substantially reduced on a com-
mercial scale at a reasonable cost.
The basic reaction is

HCN +Cl; »> CNCI+4HC1

which proceeds rapidly to stoichio-
metric completion at pH values

above 11-0. The hydrolysis re-
action

CNCI+H,0 -~ HCNO+-HCl

proceeds concurrently and is also
complete in a few minutes.

The removal of phenols from
effluents is another field in which
chlorination has been used suc-
cessfully. The method is, however,
not suitable for the removal of
phenols present in coke-oven
plant effluents which contain high
concentration of ammonia. Chlo-
rine dioxide can also be used
instead of chlorine for the des-
truction of phenols.

There are several applications
of chlorine in the treatment or
pretreatment of textile wastes.
It is oftén used to bleach dyes and
to control septicity, as a direct aid
to coagulation or as an indirect
aid by the preparation of activ-
ated silica. Limited use is made
of chlorine in the treatment of
wastes from food-processing fac-
tories, dairies and sugar refineries.
However, in these it is almost
exclusively used as an aid or as a
supplement to chemical coagula-
tion and  sedimentation in the
same way as in the textile indus-
tries.

Manufacture of hydrogen

THE MAIN RAW MATERIALS FOR
the production of the hydrogen gas
(apart from electrolytic hydro-
gen ) are coke, natural gas and oil.
There are a number of processes
available for the production of
hydrogen, but excepting the elec-
trolytic process, which produces
practically pure hydrogen direct,
most of the other processes start
by making a mixture of essentially
carbon monoxide and hydrogen.
This mixture is subsequently
treated for the production of
hydrogen.

There are two main processes
available for the purification of
carbon monoxide-hydrogen mix-
ture, viz. the steam-iron and the
water-gas catalytic processes. The
first is a cyclic process in which a
bed of iron ore is first reduced at
850°-950°C. to a lower oxide of
iron or to iron itself by a reducing
gas (usually a mixture of carbon
monoxide and hydrogen ), follow-
ing which superheated steam is
passed through the ore bed, re-
oxidizing the ore and producing
hydrogen. The purity of hydrogen
produced is independent of the
reducing gas used, although varia-
tions in the purge efficiency
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between the phases of the cycle
will affect the purity.

In the water gas catalytic pro-
cess, CO-H, mixture together with
steam is passed over a catalyst,
usually an iron oxide/chromium
oxide mixture, at temperatures
ranging between 360° and 550°C.
The reaction is exothermic and the
rate of reaction increases with
rise in temperature, but low tem-
peratures favour low carbon mon-
oxide content with a minimum
of steam consumption. If the gas
contains much carbon monoxide,
two stages are used: in the first the
temperature is allowed to rise to
500°C., and then the gases are
cooled and the second proceeds at
400°C. Maximum conversion of
carbon monoxide to dioxide is
attained by limiting the monoxide
conversion, removing the dioxide
and repeating the process. Carbon
monoxide in small concentrations
is removed from the gas by wash-
ing with copper liquor or it may
be catalytically converted to
methane. As the process is a
direct one, the purity of the
hydrogen produced is dependent
on that of the raw gas treated;
while carbon monoxide can be
removed to very low limits, any
methane, argon or nitrogen will
pass through untouched.

Carbon dioxide and hydrogen
sulphide, if present in moderate
amounts, are removed by caustic
soda solutions but larger con-
centrations are removed by
water under a pressure of 10-
50 atm.; small amounts of mon-
oxide and dioxide in the final
product are removed by copper
liquor. Monoethanolamine solu-
tions also serve to remove the
dioxide but the cost of steam
for regenerating the solution is
heavy if large amounts of the gas
are present.

Hydrogen mixed with carbon
monoxide is produced when me-
thane with 90-100 per cent excess
steam is passed over a nickel
catalyst heated to 800°-1,000° in
alloy-steel tubes in a furnace.
With suitable modifications other
gaseous and liquid hydrocar-
bons can be used. Processes have
also been developed in which
hydrocarbon gases are cracked in
situ in a refractory lined chamber
by partial combustion with oxy-
gen. The reaction can be carried
on under pressure without using
any catalyst, or using a catalyst
which enables the reaction to be
carried out at a lower tempera-
ture.
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Not one process is universally
the most economic and the choice
must depend on the scale of
operation, the purity and pressure
of hydrogen required and avail-
ability of raw materials. Electro-
lytic hydrogen ( from dilute NaOH
or KOH solutions ) is most suit-
able for small plants requiring
high purity hydrogen [ Chem.
Tr. J.,137 (1955), 1225 ].

Hard anodizing of aluminium

NEW PROCESSES DEVELOPED FOR
hard anodizing of aluminium,
providing an oxide coating of
from 0-001 to 0-005 in. (usual
processes produce a coating of
0-0001-0-0008 in.), have increased
the application of aluminium
alloys in machinery and in highly
corrosive atmospheres. A further
use of these processes is to build
up over-machined or worn parts
that are too expensive to be
scrapped or replaced.

The major difference between
normal anodizing processes and
the hard-coating processes is that
the latter are performed at a
higher current density and lower
temperatures in a strongly agi-
tated bath. These processes in-
crease the wear resistance of the
metal beyond the point of ordi-
nary anodic coatings and equal to
or better than even cyanide coat-
ings on steel. One limitation of the
hard coatings is their tendency to
lower the fatigue strength of the
coated metal.

A more recent process dev-
cloped by the Sanford Process
Co. Inc., Los Angeles, utilizes a
cold acid electrolyte and progres-
sively increasing voltage. Bath
temperatures range from 0° to
15°F., considerably lower than in
other processes. Voltages range
from 15 to as high as 150 d.c.
Current density is 12-15 amp./
sq. ft. A 6-mil coating can be
obtained by the Sanford process
in 55 min. Rockwell hardness
ranges from C 50 to C 58 on this
coating, with a Mohs scratch
hardness of ¢. 8.

In another process developed
by the Dowty Equipment Ltd.
of England, the current density
is maintained within a 10 per cent
range and varies from 2-5 to 10
amp./sq.cm. Withnormalalloys,
an anodic coating of 0-002 in.
is obtained in 1 hr. The maxi-
mum thickness of coating that can
be obtained economically by this
process is ¢. 0-0035 in. [ Alumin-
ium News, ( October 1955 ), 7].

India’s first
ammonium chloride plant

THE 25-TONS-A-DAY AMMONIUM
chloride plant of the Fertilizers
& Chemicals ( Travancore) Ltd.,
Alwaye, formally inaugurated in
June last year, is the first of its
kind in India. The plant was de-
signed and supplied by Messrs
Krebs & Co., Ziirich, Switzerland,
and is equipped with the most
modern machinery, incorporating
the latest developments in the
field.

Ammonium chloride is pro-
duced by the direct neutralization
of synthetic ammonia with hydro-
chloric acid in saturators. The
saturators are operated under
vacuum and the heat of reaction is
utilized for evaporation causing
the crystals to separate out.

A unique process has been
developed and adopted in the
F.A.C.T. plant by which locally
available firewood is utilized
for the production of ammonia.
Wood, cut to required lengths,
is charged to the producers by
means of conveyers. The producer
plant has six generators which
are the largest of their kind in the
world. The producer gas contain-
ing about 40 per cent reducing
gases (carbon monoxide and
hydrogen ) is cleaned of tar by
electrostatic precipitators and
stored in gas holders. About 250
tons of firewood are required for
the production of 12 to 14 million
cu. ft. of producer gas for main-
taining the plant at full produc-
tion.

Ammonium chloride is an im-
portant constituent in the manu-
facture of dry cells, accounting for
a consumption of 1,500 tons a year
in this country. Itisalso used asa
cleaning agent and as a flux in the
galvanizing of steel sheets and
structures. It is also used as a
fertilizer supplying 26 per cent
nitrogen. The total estimated
Indian demand of ¢. 4,000 tons,
which was so far met from im-
ports, can easily be met from this
new plant which has a rated
annual capacity of double this
quantity.

Documentation of molecular
spectroscopic data

THE PUBLICATION OF A NEW SYS-
tem of documenting infra-red
Raman spectra ( DMS) has been
announced jointly by Butter-
worths Scientific Publications,
London, and Verlag Chemie,
Weinheim/Bergstrasse, Germany.



The system consists of a set of
cards punched with a double row
of holes on all four edges. By
leaving some perforations uncut
and cutting others into slots
according to the code devised, the
cards can be sorted manually by
the use of a steel needle. If sorted
negatively, the selected cards drop
from the pack. The spacing be-
tween the perforations on the
edges of the cards conforms to
other international sizes, so that
the cards can be sorted by any of
the usual sorting machines. There
are two identical editions in Eng-
lish and German.

The following advantages have
been claimed for the new system
( DMS ): It combines a survey of
current literature with an expand-
ing collection of selected spectra of
purified substances of interest in
many fields of chemistry, and is
suitable for the smaller laboratory
possessing no sorting machine. It
also offers a complete classification
of organic substances which en-
ables all organic and inorganic

compounds to be included, and -

incorporates a large amount of
data on single cards.

The DMS Service will be started
this year with an initial batch of
about 500 cards. It is expected
that 2,000 cards will be issued
annually — 20 per cent of which
will be literature cards and 80 per
cent spectra cards [ Chem. Age,
73 (1955), 791 1].

Commonwealth
Oceanographic Conference

THE PROCEEDINGS OF THE CoOM-
monwealth Oceanographic Con-
ference held during 18-22 October
1954 at the National Institute of
Oceanography, Wormley, Surrey,
have been recently published
(Cambridge University Press,
Cambridge, 1955; 7s.).

The conference considered the
application of oceanographic re-
search to defence, coastal engi-
neering, shipping, meteorology
and fisheries in the common-
wealth countries. Many examples
of the practical value of this
research were discussed by the
conference.

A better understanding of waves
is necessary to make reasonably
accurate predictions for exposed
anchorages, harbour approaches
and beaches;it would also save mil-
lions of pounds spent in dredging
and shaping channels and protect-
ing coastlines. More knowledge
is required about beach currents
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which cause erosion and silting.
Oceanographic research can make
important contributions to the de-
tailed understanding of ship beha-
viour in a seaway to prevent ex-
cessive movements and straining.
Metcorologists used information
about the circulation of water and
heat in the oceans to assist them
in forecasting. Fishery scientists
need to understand and predict
oceanic water movements which
are a guide to the most profitable
areas and depths for fishing ope-
rations.

The conference agreed that a
co-operative scheme to be organ-
ized by the National Institute
of Oceanography, whereby equip-
ment and facilities could be
shared, would be of considerable
value. It was agreed that Com-
monwealth countries, excluding
Canada, would explore the value
of the cruise to the Indian and
southern oceans in 1958-59. The
ship will undertake work in con-
sultation and in association with
different Commonwealth coun-
tries, which would bear a portion
of the cost.

International Union of
Pure & Applied Chemistry:
Analytical Section

THE ANALYTICAL SECTION OF THE
International Union of Pure &
Applied Chemistry (I.U.P.A.C.)
was very active during the year
1954-55. Two of its Commissions
reported to the I.U.P.A.C. on
pending publications. The Com-
mission on Analytical Reactions
under Prof. Jan Gillis ( Belgium )
reported about the publication of
the monograph on Colorimetry of
Inorganic Compounds prepared
by Prof. Clement Duval ( France ).

TheCommission on Equilibrium
Data under Prof. L. G. Sillen
( Sweden ), has collected a large
amount of published equilibrium
data. Prof. J. Bjerrum ( Den-
mark ) has prepared a complete
set of tables of stability constants
of inorganic complexes and chelate
compounds, covering literature up
to 1953. After making the data
complete up to the end of 1955
tables will be published in 1956 by
the Chemical Society, London,
under the sponsorship of the
1.U.P.A.C. This Commission is
also engaged in making a critical
compilation, with representative
diagrams, of the solubility of hy-
droxides, hydrous oxides, slightly
soluble sulphates, metal sulphides
and silver halides.

The Commission on Electro-
chemical Data under Dr. Roger G.
Bates ( Washington) has been
compiling selected electrochemical
data of analytical importance,
specifically of oxidation-reduction
potentials at various ionic
strengths in several electrolytes,
Data for 52 of the elements are
complete and work on the remain-
der are being taken up. A syste-
matic collection of selected values
of polarographic properties is
being made. A standard data
form has been adopted for the
uniform presentation of data
( half-wave potential, diffusion
current ), experimental conditions
( solvent, pH, maximum sup-
pressor, type of micro-electrode ),
reference and explanatory re-
marks. A critical evaluation has
been completed of the accuracy
and limitations of the several
methods by which dissociation
constants have been obtained.
Since the solvent medium plays a
fundamental part in acid-base dis-
sociation, the constants are being
arranged according to solvent,
Some 80 original articles have
been reviewed and constants for
50 compounds have been collected.

The Commission on Optical
Data under Prof. G. Duyckaerts
( Belgium ) is engaged in the pre-
paration of a critical compila-
tion of numerical data on absorp-
tion spectra and extinction coeffi-
cients of complexes used in inor-
ganic analytical chemistry. The
Commission will also assist in the
co-ordination of information on
molecular spectroscopy (infra-
red ) of analytical interest.

The Commission on Termino-
logy and Expression of Analytical
Results, under Prof. Robert J.
Forbes (Netherlands), has brought
to completion a draft on Format
of an Analytical Method. The
Commission is co-operating with
ISO/TC 47 in this project to
develop a uniform recommenda-
tion on the writing of commercial
test methods for national and
international use. Similar co-
operation is being maintained with
ISO/TC 12 on the subject of uni-
form symbols and units.

The Commission on Micro-
chemical Techniques, under Prof.
Michael K. Zacherl ( Austria ), has
completed a survey of micro-
chemical techniques in some 25
different countries to ascertain
profitable subjects for standardi-
zation. Work is being started on
the preparation of international
standards of microchemical appa-
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ratus and listing of preferred nota-
tions ( units ) of measurement with
special reference to micro tech-
niques.

Technical assistance
under Colombo Plan

THE SERVICES OF 392 EXPERTS
were made available and training
facilities for 2,676 students from
South and South-east Asian coun-
tries were provided under the
Colombo Plan during the year
ending June 1955. Australia pro-
vided training facilities for 916
persons, Canada 311, Ceylon 11,
India 340, Japan 11, New Zealand
226, Pakistan 8 and United King-
dom 853. Australia made avail-
able the services of 115 experts,
Canada 59, India 14, Japan 3,
New Zealand 44 and the Uruted
Kingdom 157.

The cost of equipment sup-
plied or offered is approximately
£ 1,500,000 which includes equip-
ment for training purposes
(£927,000) and research labora-
tory equipment ( £ 344,000 ).

The expenditure under the
technical co-operation scheme was
approximately £ 34 million, plus
firm forward commitments of
another £2 million, making a
total of approximately £ 5}
million. Expenditure and com-
mitments combined at the end of
1951 and 1952 and up to 30 June
1954, were £ 400,000, £ 1,300,000
and £ 4,000,000 respectively.

Apart from the assistance given
to the countries of the South and
South-east Asia under the Colombo
Plan, the services of 2,373 experts
were made available and 1,458 fel-
lowships for training were award-
ed by the United Nations and its
allied agencies during the period
July 1950 to June 1955. Experts
were provided by U.N.T.A.A.
(500), I.L.O. (228), F.A.O. (665),
Unesco (249), I.C.A.O (120) and
W.H.O. (611). The U.N.T.A.A.
awarded 523 fellowships, I.L.O.
262, F.A.O. 145, Unesco 221,
LC.A.O. 41 and W.H.O. 266
( P.I.B.).

Low-cost laboratories

UNESCO HAS RECENTLY ISSUED A
set of 156 drawings to enable
schools to build laboratories for
teaching science at a low cost.
The drawings cover equipment
needed in primary and secondary
science teaching and also in the
training of science teachers. By
using the Unesco plans, a labora-
tory can be built at a low cost
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with the help of local craftsmen
( Unesco ).

British industries aid
science education

LEADING BRITISH INDUSTRIAL
companies have combined to form
a new trust fund called the Indus-
trial Fund for the Advancement of
Scientific Education in Schools.
Announcing the Fund, the com-
panies state that they view ‘‘ with
growing disquiet the shortage of
scientists, mathematicians and
techuologists *’, and have accord-
ingly taken this step to assist the
teaching of pure and applied sci-
ence and mathematics in second-
ary schools. The assistance will be
solely in the form of capital grants
towards the building, expansion,
modernization and equipment of
science buildings [ Chem. Tr. J.,
137 (1955), 1227 ].

Introduction of metric system

AT THE SECOND MEETING OF THE
Standing Metric Committee held
recently under the chairmanship of
Shri Nityanand Kanungo, Minis-
ter for Industries, decisions were
taken for a gradual change-over to
the metric system of weights and
measures by Government Depart-
ments.

On the recommendation of its

technical  subcommittee  the
Standing Committee decided that
milestones and furlongstones

should be marked in metric units
as early as possible. As an interim
measure, it was suggested, a fur-
long could be taken as two hecta-
metres (200 metres) and every
fifth stone marked to show a kilo-
metre. The error in measuring the
distance can be corrected at a con-
venient point. The Committee
also decided that the existing
balances and other measuring
devices, particularly on the Rail-
ways and in the Postal Depart-
ment, should be recalibrated in
metric units.

The Committee also decided
that the manufacture of standard
weights and measures, based on
the metric system, for distribution
to the public should be planned in
advancein consultation with State
Governments. The National Phy-
sical Laboratory, New Delhi, will
be the agency for the preparation
and periodical verification of
secondary standards. Working
standards will continue to be pre-
pared by the Mint. Work on the
metre-bar will begin at the
National Physical Laboratory

within two years from now, while
work on the kilogram can start
earlier. It was also considered
that India should join the Inter-
national Bureau of Weights and
Measures, which is the source for
obtaining the prototypes of metre
and the kilogram. The question of
conversion of drawings, maps,
specifications, etc., was discussed
and it was decided that the De-
partments concerned should pro-
ceed with the task. The Indian
Standards Institution will furnish
the necessary conversion tables.
The Committee decided that exist-
ing maps should be converted
without any change in the scale.

The Defence Ministry’s plan,
which is spread over 15 years,
divided into three stages of 5
years each, has been tentatively
accepted for all the three services.
The Railway plan is similarly
divided into three periods of 5
years each ( P.I.B.).

ISI Certification Marks

THE INDIAN STANDARDS INSTITU-
tion has granted five licences for
use of its Certification Marks to
the Indian Cable Co. Ltd., Cal-
cutta. The Standard Marks will
be applied to (i) Hard-drawn
Stranded Aluminium and Steel-
cored Aluminium Conductors (IS:
398-1953); (ii) Cotton-cover-
ed High-conductivity Annealed
Round Copper Wire (IS:450-
1953); (iii) Hard-drawn Copper
Solid and Stranded Circular Con-
ductors ( IS: 282-1951 ); (iv) Bare
Annealed High-conductivity Cop-
per Wire ( 1S:396-1953 ); and (v)
Rubber-insulated Cables and Flex-
ible Cords ( IS: 434-1953 ) manu-
factured by the firm.

Bose Institute

THE 38TH ANNIVERSARY MEETING
of the foundation of the Bose
Institute was celebrated on 30
Nov. 1955, when (late) Dr.
Sunder Lal Hora, Director, Zoo-
logical Survey of India, delivered
the Seventeeth Acharya Jagadish
Chandra Memorial Lecture en-
titled ‘‘ Conflict versus Co-opera-
tion as Factors in Evolution
The lecture expounded the bio-
logical principles of evolution as
put forward by J. C. Bose that
‘ far more potent than competi-
tion is mutual aid and co-opera-
tion in the scheme of life ”’

Dr. D. M. Bose, Director, in his
report pointed out that the
hundredth birth anniversary of
Sir J. C. Bose, the founder of the



Institute, will fall in 1958 and he
expressed the hope that the cente-
nary will be celebrated in a befit-
ting manner.

Announcements

u A4 Symposium on Chrome Tanning
Industry and Tanning Processes
will be held on the third week of
March 1956 in Calcutta under the
auspices of the Leather Techno-
logists’ Association ( India ). The
object of holding the symposium
is to foster exchange of ideas and
thoughts between the leather
technologists, tanners, research
workers and people of the leather
trade from all over India.

® Rawvolfias for research — Messrs
Rajaranga & Co. Ltd., 5§ Thambu
‘Chetty Street, Madras 1, have
900 lb. of R. serpentina roots of
west coast origin and 400 Ib. of the
same of Nepalese origin for gra-
tuitous distribution to research
organizations and recognized hos-
pitals for investigational purposes.
Samples will be forwarded on
request on f.o.r. Madras basis.

m Award of Doctorate Degrees —
The following persons have been
recently awarded the Doctorate
degree in Science by the Univer-
sity of Poona:

K. S. Khasgiwale ( Potentio-
metyic studies of metal amines,
double salts and metallic soaps);
S. V. Phansalkar (Studies on
protein metabolism with special
veference to utilization of animal
and vegetable proteins by human
subjects ); (Miss) M. N. Desh-
pande ( Electrolytic reduction of
aqueous alkali and alkaline earth
nitrates ).

INSTRUMENTS AND APPLIANCES

APPARATUS FOR CONDUCTIVITY
WATER

A simple apparatus for the pre-
paration of conductivity water in
the laboratory by the use of ion-
exchange resins has been design-
ed. A monitor conductivity cell is
built into the apparatus to check
the quality of the water and the
glassware is treated with silicone
to prevent leaching by the con-
ductivity water. The apparatus
uses 750 g. of mixed resin ( Am-
berlite resins IR 120 and IRA 400
mixed in the ratio of 1:2) and
produces more than 7,000 litres of
deionized water of specific con-
ductivity 0-07-0-15 X 10-® reci-
procal ohms ( at 25°C.) in a single
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operational cycle when charged
with once-distilled water from a
normal commercial still. The de-
ionized water may be produced at
a rate of 1 litre/min. when the
resins are freshly regenerated.

The exhausted mixture of resin
beads is suspended in ethyl alcohol
in a glass jar and chloroform add-
ed to the suspension until the
anion-exchange beads float. The
beads may be separated, washed
with alcohol and then with water,
before each resin is regenerated
separately [ Chem. Ind., No. 30
(1955), 944 1.

SPILL-PROOF BATTERY CELL

A new cell that operates efficiently
without electrolyte spillage at the
greatly reduced atmospheric pres-
sures encountered in stratospheric
flight has been evolved by Chlo-
ride Batteries Ltd., Manchester.
Of special light-weight design
(9% oz. dry and 134 oz. primed ),
the cells are primed with electro-
lyte shortly before use. A lead
peroxide/zinc couple is used, the
former constituting the positive
and the latter the negative elec-
trode. The electrolyte is sulphuric
acid (sp. gr. 1270 at 60°F.) to
which are added other chemicals
and compounds to assist rapid
activation and the delivery of a
constant potential output during
discharge.

The basic construction of the
cell element is similar to that of
the normal lead acid battery. The
element is assembled in a moulded
high-impact polystyrene container
to which is cemented a lid of
the same material. The terminal
pillars pass through holes in the
lid and are sealed to it by rubber
washers held by synthetic resin.
A screw plug in the lid is provided
for priming, while an integrally
moulded vent hole and shielding
skirt enable gases generated dur-
ing discharge to escape. A splash
guard above the element prevents
spillage or a large-scale movement
of electrolyte swamping the venti-
lating system [ Chem. Tr. J., 73
(1955), 845 1.
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Progress Reports

SCIENTIFIC & INDUSTRIAL RESEARCH
IN AUSTRALIA

THE SEVENTH ANNUAL REPORT OF THE COMMON-
wealth Scientific & Industrial Research Organiza-
tion for the year ending 30 June 1955 records two
significant developments towards the solution of
the problem of making available abundant supplies
of water which is perhaps the greatest natural
limiting factor in the Australian environment.
These relate to artificial seeding of clouds by which
rainfall may be increased over a relatively wide
area and the use of cetyl alcohol to retard evapora-
tion of water from dams and other open storage
systems. These developments have reached a stage
of large-scale practical tests.

The Section of Meteorological Physics has now
been designated a Division with Dr. C. H. B. Priestly
as the Chief of the Division.

The Carnegie Corporation of New York has made
a gift of £250,000 to the Organization towards the
cost of building a giant radio telescope. The
Commonwealth Government has offered to meet
half the cost of the proposed radio telescope.

During the year negotiations were effected for a
number of sponsored research projects to be under-
taken on a co-operative basis with industry and
other establishments. These projects include:
Investigation by the Division of Building Research
on defects in the decoration of fibrous plaster;
study by the Division of Industrial Chemistry of
the extraction of uranium from unfiltered ore pulps;
a project in the Animal Genetics Section on the
breeding of mice sensitive and insensitive to oestro-
gens given subcutaneously; a cloud seeding pro-
gramme by the Division of Radiophysics under-
taken on behalf of the Snowy Mountains Hydro-
electric Authority; a research project on tinplate
for canning purposes being undertaken by the
Division of Food Preservation and Transport for
the Commonwealth Can Makers’ Association; a
project on brown coal in the Mineragraphic Section
sponsored by the State Electricity Commission of
Victoria; a study of marine fouling in the Division
of Fisheries sponsored by the Department of the
Navy; a project on farm mechanization sponsored
by the Australian Dairy Produce Board and the
Rural Credit Development Fund of the Common-
wealth Bank of Australia; an investigation on cheese
making in the Dairy Research Section sponsored by
the Australian Dairy Produce Board.

The following is an account of the more important
research investigations carried out in the seventeen
Divisions of the Organization.

Soils — Studies on the availability of micro-
nutrient metals to plants have shown the suitability
of disodium calcium versenate as an extractant of
divalent manganese in soils. Evidence has also
been obtained of the existence of organic complexes
of the first transition series in many organic soils.

A study of the ethylene diaminetetra-acetate
titration for calcium and calcium plus magnesium
disclosed that the accuracy generally obtainable
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by all observers in the titration of calcium plus
magnesium was highly satisfactory using Erichrom
Black T as the indicator. The titration could be
carried out satisfactorily in either aqueous or
ammonium chloride extracts of soils.

Phthalein purple ( phthalein-complexone) has
been found to be a sensitive indicator for alkaline
earth and magnesium ions.

The ethylene diaminetetra-acetate method has
also been found satisfactory for the determination of
small amounts of sulphates in soils, provided a small
but sufficient excess of barium chloride is used to
ensure complete precipitation.

A method for measuring water content of soil
without resort to sampling has been developed. If
a source of fast neutrons is placed down a hole the
degree to which they are slowed down and scattered
by hydrogen atoms in the soil will give a measure of
the water content. The necessary apparatus for
measuring water content on this basis has been built.
The results obtained are highly reproducible and the
method shows much promise. It is not accurate at
shallow depths of a few inches because of the escape
of fast neutrons but its accuracy at greater depths is
satisfactory. A theoretical basis for calibrating the
apparatus ( water content in relation to counts)
has been developed. This should help the calibra-
tion of new instruments.

A study of the phosphates occurring in soils has
resulted- in the discovery of a new phosphatic
mineral. Chemically the mineral differs from other
known aluminium phosphates, wavellite, sterrettite,
etc., in being highly hydrated ( 39 per cent water ),
and is decomposed at a relatively low tempera-
ture, 120°C. Crystallographic study has shown it
to be a distinct mineral species.

Plants — Work has been completed on a large-
scale vegetation map of Australia.

An interesting interpretation of floral morphology
in wheat ( Triticum aestivum ), not in accord with
the generally accepted view but supported by
palaeobotanical evidence, has been obtained. It has
been concluded that the wheat flower is morpho-
logically a short branch system. Upon the main
axis of the system the palea, the lodicules, and the
carpel are borne asappendages which are homologous
with leaves. The ovule or megasporangium is ter-
minal on the main axis while the stamens represent
the lateral branches of the system. The carpel
arises on the main axis, encloses its apex, and so
encloses the terminal ovule; the ovule is not borne
on the carpel.

A mutant has been obtained from the flowering
plant Arabidopsis thaliana which is incapable of
synthesizing thiamin. This is the first case of a
nutritional mutant to be found in flowering plants.

Animal Health and Nutrition — The nature of
radiation-induced gene mutations is being investi-
gated. A study of the mechanism of the competi-
tive suppression of the wild-type back-mutants by
the large number of non-growing mutants frequently
present has revealed that the non-growing mutant
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cells remove sugar from the medium at such a rate
that an insufficient amount is left for the back-
mutant cells to grow to macroscopic colony size.
Suppression can be overcome by increasing the
sugar content of the medium.

It has been confirmed, using sheep red cells as a
complex antigen, that the response in body to a
complex antigen has a lower heritability than a
simple one.

Food Chemistry — Work on the preservation of
micro-organisms by drying from the frozen state has
shown that the mortality during storage is markedly
dependent on the water activity during storage and
on the nature of the fluid in which the organism was
suspended prior to drying. The death rate during
storage was increased by certain sugars including
glucose and reduced by certain amino acids. These
results lead to the hypothesis that death in the dry
state is due to the destruction of amino acid side
chain of cellular protein and similar molecules by
reaction with various carbonyl compounds occurring
naturally in the cells.

Chemical studies on limonin, the bitter principle
of oranges, have revealed the presence in it of a
saturated naphthalene nucleus to which are attached
two stable lactone rings and three cyclic ether or
acetal groups.

The use of hydrogenated coconut oil as a vehicle
and edible antioxidant was found to stabilize con-
siderably the synthetic vitamin A added to milk
powder. After 6 months storage at 40°C., more
than 90 per cent of the vitamin was unaffected.

Physico-chemical studies on the mechanism of
drying of grapes in a special apparatus designed to
provide controlled conditions of temperature, humi-
dity and air-flow rate show that the complete
drying of grapes occurs in three distinct stages for
each of which there is a linear relationship between
time and the logarithm of their water content.
The first discontinuity occurs at roughly 30 per cent
loss in weight, corresponding to the stage where the
overall elastic contraction of the skin ceases and
the skin wrinkling begins. The second discontinuity
occurs at the stage where moisture content of the
grapes is about 23 per cent. Experiments on peeled
grapes indicated that the water movements within
the grapes during drying are fast, relative to the
transfer through the skin.

Fuel — A pot furnace to stimulate combustion
processes in over-feed fuel bed has been designed
and its operating techniques established. A pilot
scale slot oven for the investigation of carbonizing
conditions and of coal blending for the production
of foundry coke was completed.

A mercury penetration porosimeter with work-
ing pressure up to40,000 lb./sq. in., the highest pres-
sure achieved in a similar apparatus, has been
constructed.

Industrial Chemistry — Methods for the extrac-
tion of various metals from ores received consider-
able attention during the year. The current effi-
ciency of deposition of copper from calcines obtained
by roasting chalcopyrite. concentrates- was found
to depend closely on the iron content of the electro-
lyte and on the variables influencing diffusion.

A flotation process capable of giving higher yields
than the conventional gravity methods has been
evolved for the extraction of tin. Sodium hexa-
decyl sulphate is used as the collector and sodium
silicofluoride as the depressant for gangue minerals

during the rougher flotation stage. As more of
collector is added during successive flotations, the
cassiterite becomes progressively coarser and in
each separate concentrate the tin is coarser than the
gangue minerals. By sizing, concentrates of the
desired grade can be obtained.

In a continuous process for extracting uranium
directly from an ore, the ore pulp containing as
much as 35 per cent solids is passed through a bed
of ion-exchange resins by jigging. Theion-exchange
bed, behaving like a fluid in non-turbulent flow,
gives high extraction efficiencies. When the resin
particles have fully extracted the uranium they
become heavier and sink to the bottom to be conti-
nuously removed.

The presence of quinone and hydroquinone struc-
tures has been established in the simplest types of
chars prepared from ash-free carbohydrates which
accounts for the major features of activated carbon
and carbon black. While the hydroquinone cha-
racter of a char prepared at 400°C. is responsible for
its ability to absorb alkali, its reducing properties
and its ability to fog a photographic plate, the
quinonoid structure of a char prepared at 800°C.
accounts for the formation of peroxygen complexes,
its ability to catalyse the ionization of oxygen,
and its oxidizing properties and reactivity with
rubber.

Physics — A number of improved apparatus was
fabricated including (1) a new steam-point apparatus
giving temperatures reproducible to 0-0002°C.;
(2) a cell for the realization of triple point of water
producing a temperature which is stable and re-
producible to 0-0001°C.; (3) a manometer for more
accurate control and measurement of pressure for
determining the boiling points of water and sulphur;
(4) a new antimony freezing point cell for transfer
from the resistance thermometry to the thermo-
couple pyrometry range of scale; and (5) a nomo-
graph for use in optical pyrometry which relates
black body temperatures to apparent brightness
temperature.

Electrotechnology — Two methods of detecting
corona discharge giving increased sensitivity have
been evolved. In one, the high-frequency com-
ponent of current in the discharge is observed by
radio receiver methods refined for the purpose.
In the other method, corona is detected in three
terminal air capacitors by observing the d.c. com-
ponent in the discharge which appears simulta-
neously with the onset of corona and deterioration
in power factor.

An outstanding development has been the cons-
truction of a transformer with secondary voltage
ratios equal to the ratio of the number of turns
to a precision of 1 part in 10%. This has been
achieved by using a toroidal core and shielding the
primary winding with a succession of copper and
‘ Permalloy ’ shields until a region of zero magnetic
field is obtained in which the secondary windings
can be located.

A new technique has been developed for winding
a decade transformer with ten coils such that each
coil occupies an equivalent position with respect
to the core. The errors in a voltage divider cons-
tructed on this principle were less than 5 parts in
10%. This divider was incorporated in a decade
capacitance box to provide the equivalent of a
finely subdivided, high quality, air dielectric capa-
citor.
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INDIAN PATENTS

[ A few of the Patent Applications notified as accepted in the

Gazette of India,

listed below.]

Chemicals, plastics, rubber, paints and allied products
52029. New dyestuffs: Treating a chloromethyl or
" bromomethyl devivative of a letra-azaporphin by
methods known to be capable of replacing the
chlorine or bromine atoms — 1.C.I. LTD.

52952. Improvements relating to polystyrene plastic
materials: Polystyrene containing unvulcanized
natural and synthetic rubber and an alkyl benzene
having alky! group of at least 9 carbon atoms —
MonsaNTO CHEMICALS LTD.

53887. Improvements in fatty products: Preparing
the emulsion by adding oil to an aqueous phase at
elevated temperature with stivving the emulsion
having dissolved therein a water-soluble emulsi-
fying agent which is sufficiently hydrophilic and
lipophilic — UNILEVER LTD.

53888. Improvements in emulsions: By adding oil
to an aqueous phase at an clevated temperature
with stirving the emulsion having dissolved
therein water-soluble emulsifying agent containing
an anionic or non-ionic capillary active substance
of the general formula RXY — UNILEVER LTD.

54101. Production of alkylated or arylated anthra-
quinhydrones and anthraquinols and hydrogen
peroxide: Wherein metallic palladium catalyst
is prepared by adsorption of aqueous solution of
palladium salt on carrier and its reduction —
LarorTE CHEMICALS LTD. )

51370. Improvements relating to the production o
polyethylene: Polyethylene having a molecular
weight of 18,000-46,000 is obtained by exposing
ethylene to the action of y-rays — MONSANTO
CHEMICALS LTD.

51974. Process for converting optically active
aminodiols into racemic aminodiols: The active
compound is converted into N-acyl derivative,
oxidized to vemove at least one asymmetric carbon
atom forming the corvesponding propiophenone
which is converted into optically inactive com-
pound containing the original chain — FARMA-
CEUTICI ITALIA S.A.

52033. Process for the production of heterocyclic
monothiocarbonic acid esters: By reacting halo-
formic acid ester with a heterocyclic mevcaptan or
a salt theveof — J. R. GE16Y A.G.

51811. Manufacture of new pyridazine carboxylic
acid esters: 1, 4-Dihydro-4-oxo-1-R pyridazine-
3-carboxylic acid, in which R represents an un-
saturated heterocyclic monocyclic residue, or
devivative theveof is- reacted with an alkanol,
a functional derivative thereof or with a diazo-
alkane — C1BA LTD.

§2050. Process of preparing diazoamino com-
pounds: Adding an excess of caustic alkali to'a
solution of diazoamino compounds prepared in
alkaline medium and effecting separvation by
Sfurther adding salt and raising the temperature —
FARBENFABRIKEN BAYER AKTIENGESELLSCHAFT
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Part 111, Section 2, for December 1955, are

51448. Process for the synthesis of steroids: By
introducing a substituent a-oxygenated propyl
group in position 2 of dodecahydronaphenen-
threne-4 B-ol-1-ome, introducing in position-1,
a rvadical capable of being condensed to form a
6-ring, cyclizing, splitting between carbon atowm
16 and 17 and then cyclizing — REICHSTEIN

52127 and 52128. Manufacture of new esters:
Alkylaminobenzoic acids containing 4-7 carbon
atoms in the alkyl group are reacted with poly-
glycols. HO-(CHy-CHy-O)u-R’, R’ being a
hydrogen atom or a lower alkyl residue and n
standing for a number from 8 to 12.

Butylaminobenzoic acid is veacted with non-
ethylene glycol monomethyl ether — CiBA LTD.

53217. Production of phosphorus-containing poly-
mers by polyesterification: Polyesterification is
effected wpon one or more of the phosphorus com-
pounds stated in the specification — ALBRIGHT &
WiLsoN LTD.

53425. New dyestuff compositions of the tetra-
azaporphin series: Comprising at least two
tetra-azaporphin compounds one of which contains
an acid or acid halide radical — 1.C.1. LTD.

53567. Electrolysis of fused salt, particularly
alumina: Providing a cell gap formed by two
opposed, parallel plane, oblique faces present-
ed each by ome of two slationary carbon elec-
trodes, and a collecting chamber below the gap
— MONTECATINI  SOCIETA  GENERALE PER
L’'InpusTrRIA MINERARIA E CHIiMmICA, & ING.
G. DE VARDA

53717. Ozone-resistant rubber compositions and
adhesives and bonded composite structures and
materials made therefrom: Comprising a poly-
hydric phenolaldehyde resol and polymer resulting
from conjugated diene hydrocarbons vinyl aro-
matic monomer and vinyl pyridine monomey—
GooDYEAR TYRE & RUBBER Co.

54044. Phenolic resin compositions containing a
metal chelate:” Comprising phenolic resin and
metal chelate — N.V. DE BATAAFSCHE PETRO-
LEUM MAATSCHAPPIJ

Chemical processes, engineering and equipment

51257. A process for the clarification of cane juice
in the manufacture of white sugar: By adding
to the juice a clay consisting of (a) bentonite
activated with sodium carbonate andlor (b)
“multani  milty ' — MAavi, SINGH, DUBEY &
DARUVALLA

51357. Improved method of producing trichlor-
methylpara - acetylaminobenzene - thiolsulpho-
nate: Treating alkaline metal salt of pava-acetyl-
aminosulphinic acid wilh perchlormethylmercap-
tan — N.V. PHILIPS’ GLOEILAMPENFABRIEKEN

53642. Improvements in suction apparatus: Com-
prises a suction box and a housing box in which
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the suction box is mounted — BOWATERS DEV-
ELOPMENT & RESEARCH LTD.

52487. New polymeric materials, fibres treated with
these materials, and a process for carrying out
such treatment: Reaction product of tetrakis or
tris-hydroxymethyl phosphonium chloride and
nitrogen containing polyfunctional compound
capable of reacting with formaldehyde — THE
BRrRADFORD DYERS' AssociaTioN LTp. & AL-
BRIGHT & WIiLsoN LTp.

53390. An improved method for the production of
manganese sulphate from manganese ores and
its application for the regeneration of the spent
electrolytic manganese sulphate bath: Digesting
manganese orve with dilute sulphuvic acid and
iron — COUNCIL OF SCIENTIFIC & INDUSTRIAL
RESEARCH

53967. Process for the manufacture of carbon
disulphide: Passing preheated hydrocarbons and
heated sulphur vapour into contact with a catalyst
at elevated temperature and pressuve interrupting
the flow of reactants at intervals for the generation
of catalyst — Foop MACHINERY & CHEMICAL
CORPORATION

Physics, general

51892. Improvements in electric capacitors: Thin
layers of metal constitule the electrodes and the
dielectric between them is a thermoplastic mate-
rial — THE GENERAL ELEcTRIC CO. LTD.

52055. Thermostatic arrangement for automatic
adjustment of output and temperature in-solar
boilers: Thermostatic arvangement is provided in
a casing having an axial vod guided by an oily
liguid — CAILLOL

53766. Improvements in or relating to transistors:
At least emitter being made of an alloy having
one or move of the metals bismuth, indium, lead,
thallium andjor tin and also germanium, if
necessary, and furthermove mot move than 25 per
cent of one or more of the elements having atomic
number of less than 48 and havmg S2P configura-
tion of the outer electrons, viz. gallium, alu-
minium and boron—N.V. PHILIPS' GLOEILAM-
PENFABRIEKEN

Drugs and pharmaceuticals

51866. Manufacture of a new hydroquinone com-
pound and pharmaceutical preparations there-
of: Reacting paraquinone with ethyleneimine —
CiBa Ltp.

53100 and 55220. Process for the manufacture of
penicillin salts of ww’-dibenzylamino ethers:
Reacting CeHyCH,NH(CHg)n-O-(CHy)n NHCH -
CeHy with penicillin or salt of penicillin, where
nis 2-5.

Reacting NH,{(CH,) n-O-(CHy)nNHg with ben-
zaldehyde, reducing reaction product with H,,
where m is 2-5 — ALLEN & HANBURYS LTD.

53384. Anaesthetic compositions: Comprising a
solution of 2-( B-naphthoxy )-ethanol, and one or
more barbituric acid devivatives, in polyalkylene-
glycol —1.C.1I. Ltp.

54774. Selective herbicidal compositions: One or
more of o (2-methyl-4-chlovophenoxy) butyric
and caproic acids, theiv salls, esters, amides
and mitriles with inert diluent — NATIONAL
RESEARCH DEVELOPMENT CORPORATION

54855. Production of flavinadenine dinucleotide
(FAD): Cultivating vitamin-B, producing fun-

gus in nutrient medium, separating mycelium
from culture medium and extracting FAD from
mycelium — TAKEDA PHARMACEUTICAL INDUS-
TRIES LTD.

53108. Stable antibiotic salts: By suspending in a
solvent a compound which liberates a bivalent
tetracycline group antibiotic ion and a compound
of metal calcium and magnesium at a pH 8-10 —
AMERICAN Cvanamip Co.

Metals and metal products

51355. Method and apparatus for continuously
processing strip: Comprises means for centring
the strip prior to its entry inlo processing equip-
ment and plurality of volls for supporting said
strip, each of said volls having cylindrical strip
supporting surface of less width than the width
of the strip — UNITED STATES STEEL CORPORA-
TION

54367. Desulphurization of cast iron: Cast iron is
deoxidized with a deoxidizing agewmt other than
calcium carbide prior to completion of the injec-
tion of calcium carbide into the molten cast ivon —
UNION CARBIDE & CARBON CORPORATION

54533. Method of plating aluminium and its alloys:
Before electro-deposition and after anodic film
deposition, a modifying step is carried out by
subjecting the article to the action of an aqueous .
solution of sodium hydroxide and sodium sili-
cate — MACLEAN & CLELAND

52981. Process for preparing an acid-soluble man-
ganese product from manganese-bearing mate-
rials: Heating to obtain fused mass which is
rapidly chilled — ELEcTRIC FURNACE PRODUCTS
Co. LTp.

53401. Chromium plating of alumlmum Cooling
the bath to prevent temperature from exceeding
65°F., the bath consisting essentially of chromic
acid and the sulphate vadical — MACLEAN

54247. Electro-deposition of indium: The bath has
indium, a controlling agent and a meutralizing
agent — VANDERVELL Propucts LTD.

54778. Process and apparatus for preheating air
for cupola and like furnaces for metallurgical
use: Heat for preheating air taken from a zone

" above melting zome disposed above combustion
zome of the furnace, preferably immediately
above the melting zone — CHAKRABARTY & Dass

54130. Melting of high melting point metals or
alloys: Comprising one or more cooled arc melting
crucibles superimposed above a cooled arc melting
crucible of larger cross-section adjustable base
used for both crucibles means for supplying raw
malerial, inert gas and means for evacuating
the furnace and adjustable electrode for upper
crucible — 1.C.I. LtD.

54229. Electroplating of tin: The electroplating bath
contains divalent tin, a controlling agent and a
neutralizing agent — VANDERVELL PRODUCTS
Ltp.

54231. Electroplating of lead-tin alloys: FElectro-
plating bath consists of a divalent tin, a control-
ling agent and a neutralizing agent— VANDER-
VELL Propbucrts LTD.

Glass and ceramics

54303. Glare screens: Including a thermoplastic
matevial having coloured arvea of gradually de-
creasing hue from the edge of the sheet towards its
middle and a sheet of glass which absorbs at least
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34 per cent of ultraviolet light passing through
it — LIBBEY-OWENS-FoORD GLass Co.

55049. Method and apparatus for bending glass
sheets or plates: Comprising a plurality hingedly
connected sections with shaping surface, on them
sheet locating and supporting means movable from
a position above the mould to a position below
the mould and means connecting the sheet locating
and supporting means with mould supporting
means — LIBBEY-OWENS-ForD GLass Co.

54275 and 54276. Method and apparatus for bend-
ing glass sheets: Consists in supporting a glass
sheet on a mould, passing it through high tempera-
ture region that includes a source of radiant
heat, shading an arvea of sheet from vadiant heat
and varying the shaded area.

Bending mould with glass sheet supported on
it is passed through a healing chamber and
directing beams of radiant heat downwardly on
the surface of the glass as it passes through —
LiBBEY-OWENs-ForDp GLass Co.

Leather and leather products

53781. Improved leather treatment: Treating leather
with an aqueous emulsion of a polysiloxane
composition and a curing agent— GENERAL
ELectrIC Co.

54385. Process of tanning, and tanning com-
positions: Treating the skin in an aqueous acid
solution, containing suspended thevein a pul-
verized double silicate of zirconium and an alkali
metal — Roum & Haas Co.

Building materials and methods

52517. Improvements in or relating to reinforce-
ment for reinforced structures: Stress carrying
members of rveinforcement formed with bond
improving formations such as indentations having
a transverse character — BRITISH REINFORCED
CoNCRETE ENGINEERING Co. LTD.

53954, Method of jointing roofs and framework
consisting of light-weight concrete slabs:
Wherein the adjacent light-weight concrete slabs
are interco ted by a ber of sheet metal
parts —INTERNATIONELLA SIPOREX AKTIEBOLA-
GET

51989. Twin-slab cavity-wall building blocks and
methods and apparatus for making them:
Positioning one end of at least one tie element in
moulding space of slab moulding pallet; filling
mouldable material, inverting pallet after initial
setting of material and vegistering over second
pallel to dispose other end of tie element in ils
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moulding space and filling latter with mouldable
material — BisHoP

54441. Improvements in or relating to scaffolding:
Ledger support bracket member providing sealing
recess with upwardly open side into which angle
section ledger member is passed by downward
movement transverse to its length and clamped
thevein between a clamping member and inner
face of wupright — Davip RoBERrRTS & Co.
( ENGINEERS ) LTD.

53534. Improvements relating to scaffolding and
like structures suitable for the construction of
stands, barriers and the like: A¢ least four
elongated side by side connecting members collec-
tively engage complementary extremities of the
aligned tubes — QUADRAC LTD.

51669. Improvements in roofing felt: One side of the
voofing felt in sheet form is marked with fixing
marks for corvect laying while the other side is
marked with fixing marks for corvect cutling and
laying — THE RuBERoOID Co. LTD.

53388. Apparatus for spraying mortar, cementitious
material and the like: Slurry is in an open con-
tainer and means ave provided to blow compressed
air thereon — INTONACATRICE TIGRE S.Rr. 1

Miscellaneous

54349. Manufacture of separators for electrical
storage batteries: Method of making character-
ized by disintegrating a paper pulp, admixing
with aqueous solution of rvesin, adding potash
alum and sulphurvic acid, comcentrating the
treated pulp, shaping in a mould and heat treat-
ing — OLDHAM & SoN LTD.

53337. Manufacture of electrodes and their use in
the melting of high melting point metals or
alloys: Feeding the raw wmaterial in sponge,
pellet or like form to the melting chamber of an
arc melting furnace at a higher vale consistent
with complete melting — 1.C.1. LTD.

53395. Refractory magnesia clinkers: Clinker con-
tains lime, silica and alumina in given per-
centage — THE BriTisH PERIiCLASE Co. LTD.

54321. Bitumen adhesion assistants: Being aqueous
solutions of tetralkyl ammonium halides having
a straight chain containing at least 8 carbon
atoms and a cycloaliphatic alcohol or ketone —
I.C.I. Ltp.

55316. Extracting caffeine from tea wastes: Boiling
tea waste with water, adding oxide of alkaline
earth metal to said extract, filtering off the pre-
cipitates obtained and concentrating the filtrate —
Das Gupra & SEN



CRAFTSMAN
Season’s Arrivals

+ Cambridge Bench Pattern pH Meter (0-14 pH)
12-volt storage operation eliminating mains fluctuations, readings
to 001, and 0005 pH, reproducibility of readings unsurpassed
by anything else on the market suitable for research as well as
routine use

» Cambridge Mains Operated pH Meter ( 0°14 pH)

For general work a better instrument, easy and quick to handle,
readable to 005

* Lumetron Model 402-EF
And 402-E model for quick photoelectric and photofluorometric
analysis with standard accessories; over thirty units supplied to
the laboratories

* Beckman Spectrophotometers

The last word in efficient, quick and accurate colorimetric ana-
lysis, readings down to 180 to 1000 millimicrons; over sixteen
units supplied all over the country

Addyress your enquiries to

CRAFTSMAN ELECTRONIC CORPN. Ltd.

Factory, Laboratory & Office
SETHNA HALL, NESBIT ROAD, BOMBAY 10
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LABORATORY
SCAFFOLD

for speed and éfﬂciency

Many laboratories require a rigid metal frame-
work which can either be erected quickly and

dismantled for temporary use or erected and
left as a permanent fixture.

‘“GALLENKAMP " laboratory scaffold is
eminently suitable for these purposes. The
component parts can be erected into large or
small frames suitable for fixing to floor, bench
or wall or built into self-supporting frame as
illustrated. The frame is 6 ft. by 3 ft. and
supports a complete fractional distillation

apparatus, together with control accessories.

The advantages of using one rigid framework

rather than a series of individual supports for
a complex piece of apparatus will be readily
appreciated.

Full particulars sent on application

r A. GALLENKAMP & CO. LTD. 17-29 SUN STREET, LONDON, E.C.2

Accredited Agents for India:

MARTIN & HARRIS Ltd.

SAVOY CHAMBERS, WALLACE STREET, BOMBAY |
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