T

2 - = -
foas AL S
e e

S




Journal of

Scientific & Industrlal
Research

RTvise

M THIS ISSUE

«: GENERAL

New aspects of acoustical 1 i {
nimal behaviour !

temistry and biogenesis
fmtamin B,

‘hulding characteristics of
ubbulpore sands

PHYSICAL SCIENCES

iimple synthesis of
«idin and munjistin

eparation of anhydrous
‘gnesium chloride

iquetting of Indian coals

: BIOLOGICAL SCIENCES
isynthesis of ascorbic

d in germinating

=n gram

anti-fungal substance in

-l,, S
LA e

p Rl -

A — General X
H

; 5 TO5A

THE COUNCIL OF SCIENTIFIC & INDUSTRIAL RESEARCH, NEW DELHI

J. sci, industr. Res., Vol. 15A, No. 7, Pp. 301-350 JULY 1956

,.’,‘;V‘

AW 8

LT 3



LEITZ

MICRO MANIPULATOR

It serves for subjecting elements in the field of the
Microscope, even under high magnification, to a wide
range of experimental operations with the micro-pipettes
and other micro instruments. It lends itself to research
work within many fields, viz. biology, medicine and
engineering, as well as in fnetallurgy and ore.

*

Sole Distributors

THE SCIENTIFIC INSTRUMENT Co. Ltd.

ALLAHABAD BOMBAY = CALCUTTA
MADRAS NEW DELHI
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The picture on the cover shows the feldspar jig washer

installed recently at Lodna in the Jharia coalfield area.

The

plant, which has a rated capacity of 70 tons/hr., has been
tested at the Fuel Research Institute for its efficiency under

various operating conditious.
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Bausch & Lomb

STEREOMICROSCOPES
3-D

FOR DEPTH WITHOUT DISTORTION OR DISCOMFORT

il

True stereopsis is realized with the advanced design optical systems used in Bausch & Lomb
Stereomicroscopes. There are a variety of models, as many as seventeen — to provide simple,
convenient operation no matter what the task.

SKW-5 is a typical model which permits vertical, lateral, horizontal and angular stereomicro-
scope movements.

Catalogue D-15 on request

SOLE AGENTS

MARTIN & HARRIS (PRIVATE) LTD.

(SCIENTIFIC DEPARTMENT )
SAVOY CHAMBERS, WALLACE STREET, BOMBAY 1
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Bengal Chemical & Pharmaceutical Works Ltd.

~The Largest Chemical Works in India_._.

Manufacturers Qf 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.

Oﬂ‘ice 94 CHITTARANJAN AVENUE, CALCUTTA

Factortes CALCUTTA - BOMBAY . KANPUR

)

-

STUDENT®S’
MICROSCOPE

z{c"c

ADVANCED CLASSES

Manufactured by :

INSTRUMENT RESEARCH LABORATORY Ltd.

309 BOWBAZAR STREET, CALCUTTA 12
Gram: INRELABTRY Phone: 22-7720
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SAUTER

WORLD RENOWNED FOR MANUFACTURE OF PRECISION BALANCES

ASE SHORT BEAM ANALYTICAL BALANCE No. 42
ORIGINAL U.S.A. MODEL WITH AIR DAMPING
AND
PRECISION ANALYTICAL WEIGHT SETS
WITH OR WITHOUT PTR
( GERMAN PHYSICAL LABORATORY CERTIFICATE)

Capacity: 200 g. in each pan. Sensitivity : 1/20 mg.= 1/4 Sc. Div.
Beam: Triangular form with short arms made from a special aluminium alloy.
Knife Edges and Planes: Agate, superfinished.
Rider transportation of improved construction for the exact vertical placement of the rider 14.

IN GLASS CASE WITH TWO SIDE DOORS

GORDHANDAS DESAI & CO.

SIR PHEROZESHAH MEHTA ROAD, BOMBAY

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

SP/GD/46
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SOLENOID
INDUCTOR

4sTANDARb§

New Design for Accuracy

PRIMARY . ....ccvvuvinn 200 TURNS
SECONDARIES. .... 200 & 20 TURNS

WOUND ON INSULATING FORMERS
ON EBONITE MOUNTS

Made by:

THE STANDARD SCIENTIFIC
INSTRUMENTS CO.

115 BRODIES ROAD, MADRAS 28

A RAW PERFUME FOR EVERY PURPOSE

Details from :

GHOSE BROS ( Perfumers)

50 EZRA STREET, CALCUTTA |

A8

Estd. 1944

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

Telegrams: ASHACOM.

DIRECT IMPORTERS
OF
LABORATORY APPARATUS,

INSTRUMENTS & EQUIPMENTS

AUTHORIZED DEALERS
OF

“PYREX"
LABORATORY & SCIENTIFIC CLASSWARE

[ Made in England ]

Your ovders and enquivies—Please

Kymograph Assembly

THE TECHNICAL CORPN. LTD

MAKERS OF HIGH CLASS PHARMACOLOGICAL &
PHYSIOLOGICAL APPARATUS

SAROJINI NAGAR, LUCKNOW

J.S.LR. — JULY 1956



Tel: 22373 Gram: ‘CRUCIBLE’

PLATINUM

LABORATORY APPARATUS

PIONEER MANUFACTURERS IN INDIA

* WIRES * CRUCIBLES * DISHES
* FOILS * TIPPED TONGS * J. LAW-
RENCE SMITH TYPE CRUCIBLES,
SPOONS, SPATULAE

ALL ITEMS
AVAILABLE FROM READY STOCKS

TRADE MARK

Reshaping of damaged platinum apparatus

All items manufactured from undertaken at Rs, 4 per gram.

‘Special Platinum ’ guaranteed - £ g .
99:99/ and over eplacement of damaged platinum appa-
ratus at Rs. 5/8 per gram.

( All prices subject to fluctuation )

Any article in platinum manufactured and
supplied as per specification.

CATALOGUE ON REQUEST

RAVINDRA & CO.(rLatinum)

63, DHANJI STREET,
BOMBAY- 3.

SP/RAVI/I
JS.L.R.— JULY 1956 A9
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glass.

Gram:

PAUL WAECHTER WETZLAR MICROSCOPE

Heavy stand, with inclined eyepiece (stand also inclin-

rack and pinion. Fine focusing adjustment with safety
micrometer movement with divided drum ( each division
0-002 mm.). Square stage with lateral built-in me-
chanical stage with double vernier. Abbe illuminat-
ing, adjustable by rack and pinion, 2-lens condensor ( N.A.
1-:20) with iris diaphragm and adapter for grounded

Wooden case with lock and key.

= Triple nosepiece

n Three objectives: 10x, 45x, 100x, oil immersion
s Three eyepieces: 6x, 10x, |5x

= Magnification: 60x to |1500x

HOSPITAL SUPPLY Co.

MODEL FSK/s
( Made in Germany)

Tube, 50 mm. diam. Coarse adjustment with

Concave and plane mirror, 50 mm. diam.

Importers & Stockists

111 CHITTARANJAN AVENVE
CALCUTTA 12
‘*“HOSPO " Phone: 33-3322

The new method of roll control is

simple, effective and a real time-saver
for refining of products

The latest feature of Pascall Triple Roll
Mills is the new and simplified method
of control —the sliding centre roll.
Only two controls are used in place of
the usual four, and clearances between
the rolls are automatically aligned and
set simply by adjusting the two front
controls.

GIDVANI & CO.

P.O. BOX No. 1778, BOMBAY |

PASCALL

TRIPLE ROLL MILLS

Al0

SP/GC/5
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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 (PRIVATE) Ltd.

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

J.SLR.— JULY 1956
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LABORATORY EQUIPMENT

For all kinds of laboratory-ware
please write to:

THE CENTRAL SCIENTIFIC SUPPLIES CO. LTD.

2 AGARAM ROAD, POST BOX No. 2
TAMBARAM ( S. Rly)
Telegram: * SYPHON " Telephone: 80751 Extn. 23

Manufacturers, importers and stockists of complete laboratory equipment and
suppliers to
COLLEGES, RESEARCH LABORATORIES, INDUSTRIAL FIRMS,
MEDICAL COLLEGES, HOSPITALS, PUBLIC HEALTH LABORATORIES,
POLYTECHNICS, ENGINEERING INSTITUTIONS, ETC., ETC.

Sub-agents in South India for microscopes and accessories manufactured by
WILD, HEERBRUGG, SWITZERLAND

Agents in South India for modern laboratory apparatus by
MR. FRIEDRICH GEYER, ILMENAU, GERMANY

Back issues wanted

Vol. | ( Complete ) 2 )0 70% AM(}W
Vol. 1I ”
ol Ti SIGCOL INDEX
o " combines three in one?
Vol. IV ) : ’
° ’ Behind every Index beaker and flask
Vol. ¥ »” you can see long experience backed by
Vol. Vil 51 scientific research. Index is a symbol
of guarantee for laboratory work. It is
= Resistant to chemical reagents
Please write to: = Resistant to mechanical shocks
THE CHIEF EDITOR = Resistant to heat ( coefficient of
PUBLICATIONS DIVISION expansion is only 3-4x10-%)
COUNCIL OF SCIENTIFIC & o
INDUSTRIAL RESEARCH Sole Distributors :
il b GHARPURE & CO.

NEW DELHI 2

P-36 Royal Exchange Place Extn., Calcutta |
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WILD

Experts in need of precision
instruments always choose

the new WILD
Microscope
MODEL M20

m Visual observation can be made with
microphotographic camera mounted
on

= Revolving nose piece for six objectives
m Builtin lamp for Kohler illumination
m Attachable heating stage

m Phase contrast and varicolor equip-
ments

= Polarising equipment

AND Various New Striking Feautures

Sole Agents Our Sub-Agents

RAJ-DER-KAR & Co. The Centralc:f:iele-ltlsi.fic Supplies

COMMISSARIAT BUILDING
HORNBY ROAD ; L
BOMBAY The Upper India Scientific Works

Telephone : 26-2304 Telegram: TECHLAB Morigate, Delhi

2 Agaram Road, Tambaram, Madras

J.S.L.R.— JULY 1956 Al3



When you require
MEASURING INSTRUMENTS &
PRECISION TEST-GEAR
for different purposes
make it a point to contact us

We supply : Moving Coil Movements for Voltage or Current Measurements in
any range, RF Signal Generators, RC Audio Generators, Marconi
Test Instruments and Other Testing Equipment

We can also design to your requirements
Oscillographs, Signal Generators, Rectifier Units, Power Supply Units
State your detailed requirements and get our quotations
WE HAVE BEEN DESIGNING AND SUPPLYING TO THE MARKET VARIOUS ELECTRICAL
AND ELECTRONIC EQUIPMENT FOR OVER |5 YEARS PAST

GUARANTEED SERVICE. PROMPT ATTENTION.

RADIO ELECTRIC (PRIVATE) LTD.

2C LAMINGTON CHAMBERS, LAMINGTON ROAD, BOMBAY 4

SP/RE/I

“KREMP”’ MEDICAL MICROSCOPE

( MODEL ECK 2/13)

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

STAND E—Inclinable up to 90°. Standard draw tube (extension)
of 37 mm. with millimeter scale. Coarse adjustment by
rack and pinion motion, fine adjustment by micrometer
screw with graduated drum ( operating knobs on both sides
of stand ).

FIXED square state 110x 110 mm. with mechanical stage 111 de-
tachable, graduated with scale and vernier reading to 1/10
mm. with two lens condensor, of n.a. 1.4 with iris diaphragm
screwed on, and filter bearing movable in a springed sleeve.

Plane and concave mirror movable to all sides.

OPTICAL EQUIPMENT

Nose-piece for 3 objettives:
Achromatic objective No. 3 ( 10.3x )
Achromatic objective No. 6L ( 44x )
Achromatic oil immersion objective 1/12 ( 105x)
Huyghens eyepieces: 6x, 10x, |15x
Total magnification 1575x

Complete, as described above, in a mahogany cabinet with
lock and key

Price on request

UNIQUE TRADING CORPORATION

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

Al4
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PROGRESS IN

CHROMATOGRAPHY @

SEPARATION OF
LARGE MOLECULES BY
ELECTROPHORESIS

Since most large molecules and colloidal
particles carry a charge, electrophoresis is
obviously a convenient method of separa-
tion. However, the disadvantage is that,
when the potential gradient is merely ap-
plied across a buffered solution of the
material to be separated, re-mixing may
occur owing to ¢onvection currents, and
complete resolution of the fractions is not
possible.

Such difficulties have been overcome by
using filter paper to provide a capillary
mesh to hold the solution. Each end of a
filter paper sheet soaked in buffer dips into
a trough containing an electrode and a
quantity of the buffer solution. When a
solution of the test material is applied to
the centre of a strip, its components will
migrate towards one or other of the elec-
trodes. Their direction and rate of travel
(hence their position on the strip) will
furnish a clue to their identity. Re-mixing
cannot occur, and the fractions are avail-
able for both qualitative and quantitative
examination.

ELECTROPHORETIC ANALYSIS
OF SERUM PROTEINS IN
CHRONIC RHEUMATIC
DISEASES

The analysis of serum protein for purposes
of diagnosis has been greatly advanced by
paper electrophoresis. Kunkel and Tiselius
(/. Gen. Physiol., 35: 89.1951-2) have des-
cribed a procedure which is ‘ extremely
simple and surprisingly accurate ’, but lay
great stress upon the importance of using
the right filter paper. The reason for this
is that, though human albumin migrates
towards the anode, there is an electro-
osmotic flow of buffer solutions towards
the cathode. It has been found that
Whatman 3MM. paper is satisfactory
in reducing this flow to the desired
minimum. The physician’s diagnosis is
confirmed by an increase of gamma glo-
bulin and some decrease in albumin,
both of which are revealed by simple ins-
pection. The paper strip method brings
electrophoretic analysis well  within
the scope of normal clinical laboratory
routine, and compares very favourably
with previous techniques on cost, time
and accuracy.

Nuw that you have read this report it may occur to you that Chroma-
tography can help you in your research or production programme. If
50, our long experience in this specialised field is at your full disposal.
Discuss the possibilities of chromatography with

H. REEVE ANGEL & CO.

9 BRIDEWELL PLACE

LTD
LONDON EC4

Sole Distributors of

WHATMAN FILTER PAPERS

(Manufacturers W. & R. Balston Ltd.)

J.S.LR.— JULY 1956
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- We offer

PHYSIOLOGICAL,
PATHOLOGICAL,
BIOLOGICAL &
PHARMACEUTICAL
LABORATORY
REQUIREMENTS

such as:

AUTOCLAVES, INCUBATORS
DISTILLATION PLANTS,
OVENS, VACUUM STILLS,
FILTERS, BATHS & ALL
SORTS OF GAS, WATER &
VACUUM TAPS, ANIMAL CAGES
& BOTTLE FILLING UNITS

M. RAMCHANDRA & SQNS “ RAM DOOT’ 12B KELEWADI

Estd. 1920 GIRGAUM, BOMBAY 4
SP/MRS/5
Hsw SIMCO)asans Direct Importers
Scientific Glass Apparatus
for for

Accuracy, Quality & Durability * LABORATORY CHEMICALS

* All kinds of graduated glassware * PHARMACEUTICAL
* All glass distillation equipment : CHEMICALS

Gas analysis apparatus—Orsat’s, Haldane’s,
Stopcocks of various types * FINE CHEMICALS

*

etc.

*
* 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:
(s1Meo ] B. BABULAL & Co.

3 SASTITALA ROAD, NARKELDANGA
CALCUTTA 11

Gram: Meterhome

POST BOX No. 2409, BOMBAY 2

Gram : PETROLIUM Phone : 28465

Al6 J.S.LR.— JULY 1956
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Coronary Thrombosis

A recent development in the treatment of coronary
thrombosis and deep venous thrombosis has been

the introduction of

§

|

|

|

) BINDAN
%

@—TO
/
6(0)

In oral anticoagulant therapy

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

Manufactured by

BENGAL IMMUNITY

COMPANY LIMITED
CALCUTTA 13

D o o o o o o & o & o & & 0 & o B N ¥ I g

L a o o o o o o o o o o o o o o} ]
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Another

QUICKFIT ‘NEW’

in the sphere of interchangeable
ground glass apparatus

Now available

CRAIG COUNTER CURRENT
LIQUID /LIQUID
EXTRACTION MACHINE

Models offered:

= Manually operated
= Semi-Automatic
= Fully Automatic

Accredited Distributors :

UNION SCIENTIFIC SYNDICATE

POST BOX No. 2484, 52-58 BABU GENU ROAD, BOMBAY 2

SP/US/6

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

AlS8 J.S..R—JULY 1956



A test for filter papers
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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

TRACE

SLIGHT
CLOuD

cLoupy |

Degrves o Couainess concentratoin (Q) momentarily pro-
duced as a result of a chemical re-
CLEAR action and the normal solubility S,
so that
—9)
FAINT |7 V=K Q-9
TRACE /// S

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 S.

.

Taking 7N solutions mixed in
equal quantities they get a momen-
tary concentration of barium sul-
phate of 3N, whereas the normal
solubility of barium sulphate — the
S above — is 2 x 10°3N, 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, il
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 (PRIVATE) Ltd.

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

J.5.LR.— JULY 1956
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FOR STAR PERFORMANCE

L
RY 441

CONTACT SULPHURIC
ACID PLANT

noodoaooaoaan

iy

CLOSED CIRCUIT
GRINDING MILL

—

CONTINUOUS
SUPERPHOSPHATE DEN

‘EIEIDDDDDDD‘DDDDDDDDDDD_DDDDDU

a000000aa0a

SUNDRY CHEMICAL PLANT

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

Complete Plants and Ancillary
Equipment for the Chemical Industry

ENQUIRIES TO

Telegrams : — MORICHEMIC LONDON

CHEMICAL ENGINEERING CI?
204,Earls Court Road London.S.W.5

FLASK SHAKERS
%k
CONSTANT
TEMPERATURE OVENS

*

VACUUM EMBEDDING
BATHS
*
PRECISION
THERMOSTAT BATHS

Ranges —37°C. to —100°C.
+5°C. to +100°C.

Variations +0-01°C.
+0-1°C.
E 3

VARIABLE TEMPERATURE
INCUBATORS

*
MOISTURE
DETERMINATION OVENS

*

NITROGEN ESTIMATION
APPARATUS, etc.

*

Manufactured by

UDAY SCIENTIFIC
INDUSTRIES
(PRIVATE) LTD.

'5 BHABANATH SEN STREET
CALCUTTA

A20
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HILGER RECORDING
INFRA-RED SPECTROPHOTOMETER H800

Incorporating the Double Beam in Time System

Actual Users Include

GENERAL ELECTRIC CO. LTD., ENGLAND LABORATOIRE DE CHIMIE PHYSIQUE
ATOMIC ENERGY RESEARCH DE LA FACULTE DES SCIENCES DE

ESTABLISHMENT, ENGLAND : PARILS; PRANCE
OSAKA UNIVERSITY, JAPAN
ESSO PETROLEUM CO. LTD., ENGLAND
NOGOYA UNIVERSITY, JAPAN
SKANSKA ATTIKSFABRIKEN, SWEDEN

INSTITUTO SPERIMENTALE ZOOTEC-
KODAK LTD., ENGLAND NICO, ITALY

NATIONAL PHYSICAL LABORATORY OF INDIA, NEW DELHI

Sales Installation & Service

ASSOCIATED INSTRUMENT MANUFACTURERS
(INDIA) PRIVATE LIMITED

INDIA HOUSE B5 CLIVE BUILDINGS 17 MOUNT ROAD SUNLIGHT INSURANCE

FORT STREET P.O. BOX 2136 P.O. BOX 2439 BUILDING

P.O. BOX 119 CALCUTTA MADRAS MINTO ROAD EXTN.
BOMBAY NEW DELHI
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AMINO ACIDS

B.D.H. manufacture

B.D.H. Amino Acids are now
in normal regular production as
a result of development work
carried out in the B.D.H.
Laboratories since 1945. They are available in
adequate quantities for laboratory use and
enquiries for larger amounts are invited.

THE BRITISH DRUG HOUSES LTD.

) B.D.H. LABORATORY CHEMICALS GROUP
Lists and POOLE, ENGLAND

Sfurther information

or from the distributors in India

may be obtained from BRITISH DRUG HOUSES (lNDlA) PRIVATE LTD.

P.0. BOX 1341, BOMBAY 1
Branches at: CALCUTTA - DELHI - MADRAS

AA[Ind/513

e e e e e L L et

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
CALCUTTA 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,
GUM STYRAX
and other
Aromatic Chemicals, Essential Qils, Resinoids
and various perfume compounds useful for soap
and other toilet articles

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

DEVAKARAN MANSION, 36 MANGALDAS ROAD

BOMBAY 2
Branch : Gram :
Opposite City Post Office ‘ SACHEWORKS’
BANGALORE CITY DADAR

‘AEROX’

MICROPOROUS CERAMIC FILTERS &
ELECTROLYTIC DIAPHRAGMS

For cleaning and diffusion of gases and clarification of liquids,
including corrosives.

Pore size down to Five Microns. Pressure up to 5000 Ib. per
sq. inch.

Made by AEROX L TD. LoNDON & GLASGOW

Sole Agents in India:

KILBURN & CO., PRIVATE LTD.

Sales & Agency Dept.
4 FAIRLIE PLACE, CALCUTTA
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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
A.S. 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 [50°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 Janmabhoomi Chambers
Mount Road Ballard Estate
MADRAS BOMBAY

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

J.S..R.— JULY 1956 A25



JOURNAL OF THE INDIAN INSTITUTE OF SCIENCE

A quarterly, containing papers on original research carried out in the
laboratories of the Indian Institute of Science, Bangalore 3

SUBSCRIPTION

Country Annual Single Issue
India Rs. 24 Rs. 7
U.K. £ 2/5 Sh. 14
U.S.A. $ 6.50 $ 2.00
Other Equivalent of Rs. 30 Equivalent of Rs. 8
countries Indian currency Indian currency
*ADVERTISEMENT TARIFF
Page Size Normal Back Cover Page Facing
‘ 2 \ Inner Back
Outer Inner Cover
Rs. Rs. Rs. Rs.
Full 60 90 80 70
Half 40 60 50 40
Quarter 25 Not accepted

25 per cent rebate for annual contract of 4 insertions

Cheques should be made payable to the Registrar, Indian Institute of Science

All communications should be addressed to :
THE ASSOCIATE EDITOR
JOURNAL OF THE INDIAN INSTITUTE OF SCIENCE, BANGALORE 3, INDIA

PUBLICATIONS
of the

INDIAN SCIENCE NEWS ASSOCIATION

92 UPPER CIRCULAR ROAD, CALCUTTA 9, INDIA

1. SCIENCE & CULTURE — A leading scientific monthly of India, started

in 1935. Also a good medium for publicity of scientific and industrial
products.

Inland: Rs. 10

Annual Subscriptions Foreign: £ 1 or § 4.00

*2. INORGANIC CHEMISTRY by Pror. P. Ray (for B.Sc. Pass Students)
Price Rs. 11 per copy
*3. RETHINKING OUR FUTURE by Dr. M. N. Sana
Price Rs. 2/8/- per copy
*4, ATOM AND PEACE by EMINENT SCIENTISTS
Price Rs. 1/4/- per copy

*Transmission charges extra.
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¢ w l L D ? HEERBRUGG ( Switzerland )

The manufacturers of
Highest Class Precision Optical

and Mechanical Instruments

e

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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We deal in

® PYREX LABORATORY & SCIENTIFIC GLASSWARE (Made in England)

® WESTGLASS VOLUMETRIC GLASSWARE ( Made in Germany)

® ZEAL’'S MAX. & MIN. THERMOMETERS & HYGROMETERS ( Made in England)
® SUMMIT BRAND LABORATORY THERMOMETERS ( Made in Japan)

® SUMMIT & MATSUNAMI BRANDS OF BORO-SILICATE COVER GLASSES
(Made in Japan)

® SUMMIT BRAND GLASS LUER, LUER LOCK SYRINGES, ETC. ( Made in Japan)
® SILLAX LABORATORY PORCELAIN, BASINS & CRUCIBLES ( Made in England)

On Wholesale and Retail Basis
REGULAR SHIPMENTS FROM OUR PRINCIPALS

B. PATEL & COMPANY

27/29 POPATWADI, KALBADEVI, BOMBAY 2
Telephone : 38689 Telegrams : * GLASALSORT '

OUR LATEST PRICE LIST SUPPLIED ON REQUEST

SP/BPC/I

ARVIND

for

MANUFACTURERS OF
MACHINE MADE AND

HAND MADE QUALITY
NEUTRAL GLASS, AMPOULES FABRICS

For further particulars, write to :

BOMBAY SCIENTIFIC
GLASS WORKS THE ARVIND MILLS LTD.

ARAB HOUSE, KHETWADI I3TH LANE NARODA ROAD. AHMEDABAD 2
BOMBAY 4 ’
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Research Development Testing

In development and research depart- RAPID LABORATORY

ments, where tests concern grinding, ELUTRIATOR

screening, separating or filtering, ICL H
ilg

laboratory equipment has many uses.
It is also frequently and profitably
employed in conjunction with pilot
plant for testing large scale processes. '
May we send you details ? v.mu;m" Sprag Ve

RAYMOND LABORATORY MILL— Y i}

for the grinding
of non-abrasive

CONSTANT HEA

7 ‘UN(LASS|?‘KDI’![0
COMTROLLED B
SURFACE n.nsmu

fmz PARTICLEC
RRIED UP BY
msma WATER
CURRENT
AGGREGATIONS

materials OrenSOCIATED Y

. NDL(;:CVY[\A%CII::SV COARSE PARYICLES

in batches STATIONARY CONE SROJECTED
w

up to 20 lbs =

@ Rotor has eight steel £
swing hammers and runs at 10,000 r.p.m, ARvenT D,

@ Supplied with five interchangeable
steel screens to suit product. This elutriator

can be used
for testing any

COARSE AND
INTERMEDIATE
MATERIAL
CLABSIFYING
TUoE

@ Bronze housing easily dismantled for cleaning.

fine powder
RAYMOND LABORATORY SEPARATOR insoluble in

water upto
a self-contained air separating 1200 mesh.
unit for particle size

. PR Special
classification in the dry state. Hiitdater for
water - soluble

materials.

REMOVABLE
HEASURING

@ Separating chamber encloses
all rotating parts.

® Simple to dismantle.

Fan and whizzer combinations:
easily changed to suit product.

® Motor bearings grease-packed. saVG Time

No oiling required for separator parts.

—~N
I WATER
TTIMLET

RO-TAP SIEVE snaker— | and Gut
— for accurate and costs WIth

consistent sieve

testing,
2 Uniform
mechanical

action. | | ABORATORY EQUIPMENT
® Time swiich

control, INTERNATIONAL COMBUSTION (INDIA)
® Accommodates up to thirteen PRIVATE LTD.

8" diameter sieves. 101 PARK STREET, CALCUTTA 16
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TEDDINGTON CHEMICAL FACTORY PRIVATE LTD.

(Biological & Pharmaceutical Labsratories)
SUREN ROAD, ANDHERI, BOMBAY

Sole Distributors :
W. T. SUREN & CO. PRIVATE LTD., P.O. Box 229, BOMBAY |

Branches : CALCUTTA: P.O. Box 672

MADRAS: P O. Box 1286

Equip your
laboratory
with

LABORATORY & PHARMACEUTI-
CAL CHEMICALS, ANALYTICAL &
LABORATORY REAGENTS,
AMINO ACIDS, STAINS, DRUGS,
VITAMINS, ETC.

Directly imported by

S. MATHURADAS & Co.
P.O. BOX No. 2113
PRINCESS STREET

BOMBAY 2

Gram : ** SMATHURCO " Phone : 30273

BACTERIOLOGICAL INCUBATOR
VACUUM DRYING OVEN
THERMOSTAT BATH
SEITZ FILTER
AUTOCLAVE, HOT PLATE
MAGNETIC STIRRER
ETC.

*

Full details from:
S. SIRCAR & CO. PRIVATE LTD.

16 BONFIELD LANE, CALCUTTA |

A30
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2

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

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

Heating — Electrically operated on 230 V., 50
cycle, A.C./D.C.

Maximum temperature — 250°C.

Temperature control— By means of a bimetallic
thermostat. Variation not more than 4-1°C.

Manufactured by:

TEMPO
INDUSTRIAL CORPORATION (PRIVATE) Ltd.

1ST FLOOR, DEVKARAN MANSION, PRINCESS STREET

BOMBAY 2

TEMPO

‘TEMPO’
AUTOMATIC STILL

for water distillation

Laboratory
Equipment

Available in
and 4 litre capacity

J.S.LR.— JULY 1956
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For all kinds Made to X A washable
of woodwork. withhstamnd flat wall
interior or all weather pait
exterior conditions ‘

MATTKOTE

HALIMA HAI.IMAH SHALIMA
LUSTROL

READY MIXED PAINT ALUMINIUM PAINT FLAT WALL PAINT

Is a high-gloss ready-mixed has a large covering capacity will cover interior plaster,
paint of great durability. and maximum leafing power. concrete, wood. Durable.

IMPECCABLE mulLTi- PURPOSE ENAME(

Suitable for a wide variety of industrial and domestic uses
~on almost any surface. Can be brush, spray or dip
applied ; will stand repeated cleaning.

SHALIMAR SUPERLAC

SHALIMAR PAINT,COLOUR & VARNISH
COMPANY PRIVATE LIMITED

CALCUTTA « BOMBAY ¢ MADRAS
NEW DELHI « KANPUR
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THEO O10

SECONDS THEODOLITE

WITH MIRROR-LENS TELESCOPE
FOR TRIANGULATION OF SECOND AND THIRD ORDER
AND PRECISION TRAVERSES

For particulars please apply

soit acents oF VEB CARL ZEISS JENA i~ inoia
GORDHANDAS DESAl & CO.

SIR PHEROZESHAH MEHTA ROAD, BOMBAY |
22 LINGHI CHETTY STREET, MADRAS P-7 MISSION ROW EXTN., CALCUTTA

~
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ARLABS PRIVATE LTD.

Proprietors of

Associated Research Laboratories

( Manufacturers of Dyestuffs )
( Estd. 1940)

ARL
WE started manufacturing Textile Dyes in 1940 and thus laid the foundation
of this important industry. All along we found that it is very difficult to get
organic reagents and chemicals for research in India. We are pleased to start a
new division which will manufacture and supply FINE ORGANICS, REAGENTS
and INDICATORS to the Research Laboratories and Industrial or Educational
Institutions in India. Only products manufactured by us and of specified purity

will be supplied by this new division of ours. We hope this new service will
be appreciated by all concerned.

*
FINE ORGANICS & REAGENTS
Benzanthrone (Mesobenzanthrone) Magnesoplex (p-Nitrobenzene-azo-
2, 4-Dinitrophenyl Hydrazine resorcinol)
Methyl lodide p-Toluenesulphonamide
Cobaltoplex (I: Nitroso-2-naphthol) p-Toluene Sulphonyl Chloride
INDICATORS
Brilliant Yellow 2, 4-Dinitrophenol
Methyl Orange Methyl Red
Phenolphthalein Phenol Red
Thymol Blue Thymol Phthalein

Use our well-known dyes for textile printing

RAPRICOLS, RAPRIGENS, ARLINDONS, HINDASOLS

Trial solicited. Price-list available on request

Administrative Office :
No. 6, Second Floor, India House, Fort Street, Bombay |
Telephone : 26-2077 Telegram: * ARLABS ’, Bombay

Factory :

P. O. Bhatghar, Dist. Poona

Telegram : * ARLABS ’, Bhor

A34
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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.

PHARMACEUTICAL

N\

B scienTiFiC

'/iz'tlﬂf";}f LABORATORY
Hlethet ypcuinery

BOMBAY 5 « Tel. 35876

All Indian materials and construction

BASIC & SYNTHETIC CHEMICALS,
PRIVATE LTD.
P.O. Jadavpur College, Calcutta 32

SP/FH/I

From
A MICRO
to
A PHYSICAL BALANCE
you may depend on

€ROY BALANCES

for their

SENSITIVITY, CONSTANCY &
DURABILITY

Manufactured by

KeVoy /%Zﬂﬂé/ Lzmlted

Factory Service Station & Office
335 NADESHWAR, BANARAS CANTT. 32 LATAFAT HUSSAIN LANE, CALCUTTA 10
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also

MAKERS OF
SUPERIOR
LABORATORY
FITTINGS &
EQUIPMENT
viz.

= GAS BURNERS
m GAS & WATER TAPS

s CLAMPS & HOSPITALS
m STANDS
s OVENS
m BATHS f'or
» HOT PLATES
KITCHENS in
m SHAKERS
HOMES,
m STILLS
HOTELS &

GAS PLANTS

PROVED cheapest & simplest
HEATING MEDIUM

LABORATORY, SCIENTIFIC TESTING,
ASSAY & TEACHING WORK

: ﬁ . for
: $ 5

for

INDUSTRIAL  PROCESS
HEATING in FACTORIES

s THERMOSTATS
etc., etc.

DORMITORIES

AVAILABLE IN VARIOUS CAPACITIES

APPLY TO MANUFACTURERS

GANSONS D

POST BOX No. 5576, BOMBAY 14

DISTRIBUTORS ALL OVER THE COUNTRY

A36

J.S.LR.— JULY 1956



It all adds up....

| MaB

B R A N D

Pharmaceutical
Chemicals

MANUFACTURED BY

MAY & BAKER LTD ‘I

Distributed by :

Over a century’s manufacturing experience, modern
plant to give it faithful expression, extensive
facilities for control and research—it all adds up to
produce a range of pharmaceuticals you can specify
with confidence. The selection is wide and provides
chemicals for most requirements,

PHA281-48

MAY & BAKER (INDIA) PRIVATE LTD * BOMBAY + CALCUTTA * GAUHATI - MADRAS - NEW DELHI

S.LR.— JULY 1956
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/ IMPACT
IMPACT. Just issued
Unesco’s quarterly magazine for those Vol. VI, No. 2
Whose INECFRSE i the underStandlng MEDICAL AND SOCIAL PROBLEMS OF AGING
of science and the improvement of by R.E. Tunbridge
social conditions. THE IMPACT OF VIRUSES ON SOCIETY
by F.C. Bawden
ENERGY PRODUCTION AT THE GENEVA
e ORIGINAL ARTICLES ON SCIENCE CONFERENCE ( 820 AUGUST 1955)
AS A SOCIAL FORCE by P. Taranger

e BOOK REVIEWS
e BIBLIOGRAPHIES

Annual subscription 9/6 sterling
Single copies 2/6 sterling

Send subscriptions to :

ORIENT LONGMANS LTD. —
BOMBAY - CALCUTTA - MADRAS 19 AVENUE KLEBER, PARIS lée

CURRENT SCIENCE

The premier science monthly of India devoted to the publication
of the latest advances in pure and applied sciences.

ANNUAL SUBSCRIPTION

India: Rs. 8 Foreign: Rs. 10
ADVERTISEMENT TARIFF
Full page Half page Quarter page

12 insertions Rs. 600 Rs. 320 Rs. 180

6 ¥ 320 180 100

| ” 60 36 22

SPECIAL POSITIONS
Per insertion Per insertion

Front cover % Rs. 80 Inside front cover oo Rs. 70
Back cover .o 80 Inside back cover . 70
Facing Editorial oo 80 Facing Sci. News oo 70

Advertisement charges are payable in advance.

For futther particulars apply to :
THE SECRETARY
CURRENT SCIENCE ASSOCIATION
MALLESWARAM, BANGALORE 3 (INDIA)
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The answer

to the problem: how to
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.

Conﬁnuous'y adjustable en'argﬂhenf
from 1500 to 1500 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, This is
achieved by means of shadow-casting. The
shadow-casting unit has become an indispens-

able tool in electron microscopy. Philips

shadow-casting units are available.

PSPH 79
e e s A RO )
'N.V. PHILIPS’ GLOEILAMPENFABRIEKEN PHILIPS ELECTRICAL LTD., NORTH AMERICAN PHILIPS CO. INC,,

Scientific Equipment Department, X-Ray Department, Research and Control Instruments Division,
EINDHOVEN (Holland) Shaftesbury Avenue, LONDON W.C.2. | 750, South Fulton Ave, MOUNT VERNON N.Y

Sole Concessionaires in India

PHILIPS ELECTRICAL CO. (INDIA) PRIVATE LTD.

Branches: CALCUTTA, MADRAS, BOMBAY, NEW DELHI, KANPUR, LUCKNOW, PATNA, BANGALORE
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latinum

for chemical analysis

The century-long experience of Johnson Matthey in both
the manufacture and use of platinum apparatus, coupled
with craftsmanship of the highest order, provides a
guarantee of quality in all JMC platinum ware. Good

design, close attention to dimensional accuracy and the J“h“Sﬂn Y
highest standards of finish are combined to produce
units excellently matched to their duties and of robust Mﬂtthey

construction for long, trouble-free service.

AVAILABLE EX-STOCK IN INDIA FROM

RAM LABHAYA ARORA & SONS

161/ HARRISON ROAD, CALCUTTA

Telegram: ‘“ METCHEMIKO ”’, CALCUTTA Telephone : 33-3256
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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 o o e ’” 1-19
ACID HYDROCHLORIC . . . . . . . ”» 1-18
ACID NITRIC . . . . « . « « « « . ”» 1-42
AMMONIUM HYDROXIDE . . . . . ”» 0-90

AND MANY OTHER ITEMS ALL MADE IN INDIA BY

BASIC & SYNTHETIC CHEMICALS, PRIVATE Ltd.

P.O. JADAVPUR COLLEGE, CALCUTTA 32

USE SWADESH! AND HELP TO KEEP EMPLOYED INDIAN TECHNICAL SKILL IN INDUSTRIES

z P Y VR P R R PSR R O PR S P et e d e d o s as o g o S o g d o oo g 2 .
z INDEX TO ADVERTISERS
y
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) ANDHRA SCIENTIFIC CO. LTp., MASULIPATAM A25 INTERNATIONAL CoMBUSTION ( INDIA) PRIVATE
. ARLABS Private LTp., BoMBAY A34 Ltp., CALcUTTA - A29
ARVIND MiLLs LTD., AHMEDABAD A28 JOURNAL OF THE INDIAN INSTITUTE OF Scmnu,
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Engineering Personnel

&

the Five-Year Plan

HE Engineering Personnel Committee,

I set up by the Planning Commission

in September last year to undertake
an overall assessment of demand and supply
in regard to engineering personnel and to
make such recommendations as may be
essential for ensuring an adequate supply of
personnel for the next 15 years, with parti-
cular reference to the immediate require-
ments of the Second Five-Year Plan, has
just published its report.

The main recommendations of the Com-
mittee are: (1) Creation of deployment ma-
chinery to co-ordinate the release of personnel
from one project and their absorption in
another; (2) advance mapping of fields in
which specialized training is needed and
earmarking personnel for positions on the
completion of the training; (3) grant of
scholarships for training in urgently needed
techniques; and (4) creation of facilities for
advanced work in specialized fields.

Supply and demand

The report reveals™ that in 1960-61 the
shortage in the supply of engineering per-
sonnel will be 1,800 graduates and 8,000
diploma holders in different branches. It
may be possible to secure a 20 per cent in-
crease in the out-turn of graduates and 25
per cent increase of diploma holders, and
meet the deficit of graduates and 60 per cent of
diploma holders by organization, additional

training facilities and expansion of the exist-

ing engineering institutions. The Committee
has recommended the opening of 18 new
colleges and 62 new diploma institutions.
The total cost of creating the additional
training facilities, expansion of existing insti-
tutions and establishment of new institu-
tions is estimated at Rs. 16 crores.

The Committee has also suggested certain
interim measures to meet the shortages in
engineering personnel. These are: (1) Pro-
motion from lower ranks; (2) more balanced
utilization of available talent; a systematic
survey should be conducted by employers,
particularly in the public sector, with a view
to assuring that all employees with engi-
neering experience are fully engaged in activ-
ities which make for maximum utilization
of their talent; (3) retention of superannuated
persons in service; and (4) organization of
functional training at the supervisory level.

The Committee has taken into considera-
tion the need for skilled workers for the
implementation of development programmes.
The Committee has, therefore, suggested that
there should be as much planning in the
organization of supply of skilled workers as
in that of personnel belonging to supervisory
and higher grades.

These recommendations are based on the
assumption that (1) no major technical
change as would seriously affect the require-
ments of the engineering personnel will take
place in the next five years; (2) the present
pattern of distribution of work between
departments and contractors will continue;
(3) an increasing proportion of qualified
engineers will be employed in the private
sector; and (4) a substantial number of
qualified engineers will be required to staff
the additional capacity to be created for insti-
tutional training.

Emphasis on quality

The Committee observes that the strength
and the effectiveness of fututre development
will depend, to a large extent, on the qua-
lity of engineering personnel available for
absorption. No efforts should, therefore, be
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spared in achieving a high level of compe-
tence in engineers to be trained during the
coming years. )

The Committee has laid great emphasis on
qualitative rather than quantitative improve-
ment and points out that there has been a
certain lowering of educational standards in
regard to engineering education. According
to the report, dearth of teachers of right
calibre, inadequate facilities for practical
training, insufficiency of equipment and in-
effective examinations are some of the main
reasons which have contributed to the lower-
ing of general educational standards. The
improvement of service conditions for the
teaching staff so as to bring them on a par
with those obtaining in executive positions
under Government and the releasing of com-
petent and experienced men from Govern-
ment cadres for teaching in colleges are
considered important for improving educa-
tional standards in engineering institutions.
Other suggestions in this regard are: pro-
motion of research in universities, encourag-
ing consultation work by university staff
and allowing engineers in service, who dis-
play a special aptitude and potentiality for
research, to enter the teaching profession on
adequate remuneration.

Training of personnel

The report points out that unemployment
among engineers is due mainly to the lack of
adequate postgraduate practical experience.
The employers prefer experienced men and
the only possible solution to the problem
would be for employers to provide opportu-
nities for experience to persons who have
adequate educational qualifications.  The
Committee suggests that, as far as possible,
new institutions should be built around
factories and projects so that training could
be imparted in a proper environment and
employment for trained people could be
facilitated. The Committee has further re-
commended that employers should take full
advantage of the basic training given in
such institutions before they tap other re-
sources. Considerable advantage is likely
to be gained if the institutional training at
present available, and to be created, is geared
to the requirements of employing authorities
by consultations between training institutions
and the employers.

Another important recommendation of the
Committee is a phased programme of purchase
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of machinery from foreign countries. Such
a programme, according to the Committee,
would help stepping up internal production
and widen the scope of apprenticeship in the
engineering trade. The Committee has fur-
ther emphasized the need for utilizing all
training opportunities offered by foreign
consultants and suppliers of machinery. Ar-
rangements for training Indian personnel at
the moment are not uniform and the Com-
mittee has, therefore, suggested that when
foreign consultants are engaged by the Gov-
ernment of India they should lay down
a condition that these consultants should
train Indian technicians to meet not only
the needs of the single plant, but also of
similar plants.

Manpower policy .

The Committee has emphasized the need
for a suitable manpower policy in respect of
engineering personnel. The successful im-
plementation of such a policy implies (1) an
effective and continuous collection of neces-
sary information; (2) framing of policy on
the basis of information thus collected; and
(3) execution of such policy. The Commit-
tee has recommended the maintenance of
a Register of Technical Manpower in the
form of a card index, the creation of a
Technical Manpower Committee at the Cabi-
net level and a Committee of Secretaries
for carrying out the three functions men-
tioned above. For this purpose, the Com-
mittee has suggested the creation of a
Technical Manpower Division in the Planning
Commission.

Another important suggestion of the Com-
mittee is in regard to the introduction of
technical and scientific personnel at suitable
levels in the general administrative machi-
nery. The Committee observes that there
is a great need for diversification in adminis-
tration in the present context of building
up of a welfare state and recommends
that technical and scientific personnel should
be introduced at suitable levels in the
gencral administrative machinery, especially
to hold posts where their experience is of
value.

The implementation of the Committee’s
recommendations would go a long way in
meeting the demand for engineering person-
nel of the type required in the coming years.
Government agencies like the All India
Council for Technical Education and the
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C.S.I.R., and professional bodies like the Ins-
titution of Engineers and the National Ins-
titute of Sciences have an important role to
play in achieving the objectives set forth in

the report. The implementation of the re-
commendations calls for active co-operation
and collaboration between these institutions,
Government and industry.

Field Strength Measurements of Radio
Waves during the Partial Solar Eclipse
of 14 December 1955 at Ahmedabad

R. G. RASTOGI & R. SETHURAMAN
Physical Research Laboratory, Ahmedabad

HE study of ionospheric reflections
I during a solar eclipse has been of
great help in ascertaining the causes
of formation and maintenance of ionization
in the ionized layers of the atmosphere.
Field strength measurements during a solar
eclipse also give an indication of the changes
in the absorption of radio waves. When
the waves are incident obliquely, the inten-
sity of the reflected waves is sensitive to
smaller changes in ionization than when
they are incident vertically. Measurements
of field strengths of obliquely reflected radio
waves were taken during the last two solar
eclipses at Ahmedabad. During the total
solar eclipse on 30 June 1954, Rastogi and
Sheriff! observed at Ahmedabad an increase
in the signal strength of the B.B.C. signal on
15:07 Mc/s. The propagation in that case
was presumably by two-hop reflection from
the F, layer and the increase in the signal
strength was due to a decrease in the absorp-
tion in the F; layer. A more convincing
result was obtained from the field strength
measurements of the Colombo transmission
on 487 Mc/s. received by Rastogi? at Tri-
vandrum during the total solar eclipse on
20 June 1955. The propagation in this
case was single-hop reflection from the E
layer and the increase in field strength ob-
served during the eclipse could be attributed
to a decrease of absorption in the D layer.
The study of the results obtained by a
number of other workers indicated that the
observed changes in field strength during a

solar eclipse could be better understood by
comparing the equivalent vertical incidence
frequency of the signal with the critical
frequencies of the reflecting layer and the
layer through which the waves passed.
There would be a decrease or an increase
in the intensity of the reflected waves
as the critical frequency of the reflecting
layer approached or receded from the equi-
valent vertical incidence frequency. In order
to verify the above conclusion, the field
strength measurements of two different fre-
quencies on the same path, one of which
would be reflected from the layer and the
other penetrated it, were taken during the
partial solar eclipse of 14 December 1955.
The transmissions from the Bombay station
of All India Radio on 7-24 and 9-55 Mc/s.
were chosen since it was found that 7-24
Mc/s. would be reflected from the E layer
and 9-55 Mc/s. was expected to penetrate
it on normal days.

The details of the eclipse at Ahmedabad
and Bombay are given in Table 1.

The distance between Bombay and Ah-
medabad is about 470 km.

In Table 2 are given the equivalent vertical
incidence frequencies for 7-24 and 9-55 Mc/s.

TABLE 1 — DETAILS OF ECLIPSE

AHMEDABAD BomBAY
Commencement of the eclipse 10.44 1.S.T. 10.36 1.S.T.
Maximum phase of the eclipse 12.40 1.S.T. 12.39 LS.T.
End of the eclipse 14.30 L.S.T. 14.38 LS. T.

Magnitude of the eclipse 47% 55%
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TABLE 2 — EQUIVALENT VERTICAL INCIDENCE
FREQUENCIES OF TRANSMISSION FROM
BOMBAY AT AHMEDABAD

SIGNAL EQUIVALENT VERTICAL INCIDENCE
FREQUENCY FREQUENCY FOR REFLECTION FROM
Mcls. A =
E layer F, layer
Mcls. Mecls.
7-24 3-1 5-1
9:55 42 6-7

from Bombay to Ahmedabad for a single-
hop transmission through the E and F,
layers.

The sky waves were received on two modi-
fied BC-342 communication receivers from
which the A.V.C. had been removed and the
voltages across the second detector were
measured by a bridge type d.c. amplifier
V.T.V.M. These were calibrated with a
standard G.R. signal generator. In order
to eliminate the errors due to fluctuations
in the mains voltage, a constant voltage
transformer was used. The readings were
taken daily from 12 to 16 December 1955.
On the eclipse day, a recording milliam-
meter was also connected to the receivers to
study the fading patterns during the eclipse.
Half-minute readings were taken daily from
10.00 to 14.30 I.S.T. except on the eclipse
day when, due to some unavoidable causes,
the transmissions started only from about
11.00 I.S.T. The readings were later ave-
raged over successive ten-minute intervals
and the averaged readings were plotted
against time on each day. It was found
that the field strength curves on the con-
trol days were all similar and a single
mean curve was plotted to represent the
variations on the control days. Figs. 1 and
2 show the signal strength variations on the
control days and on the eclipse day on the
7-24 and 9-55 Mc/s. transmissions respec-
tively from Bombay.

These curves show that on normal days
the field strengths on both the transmissions
were minimum at about noon, indicating
that the non-deviative D layer absorption
was effective in both the transmissions. The
minimum in the field strength was attained
earlier on the 9-55 Mc/s. transmission than
on the 7-24 Mc/s.

Shortly after the commencement of the
eclipse, the field strength of the 7-:24 Mc/s.
transmission decreased below the normal
control-day values, while the 9-55 Mc/s.
transmission showed an increase. Neither
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the maximum of the 9-55 Mc/s. transmission
nor the minimum of the 7-24 Mc/s. trans-
mission coincided with the maximum phase
of the eclipse. The minimum occurred after
the maximum phase in 7-:24 Mc/s. transmis-
sion while the maximum of the 9-55 Mc/s.
transmission occurred before it. The critical
frequencies of the E and F; layers at
Ahmedabad on the control and eclipse days
are given in Table 3.
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TABLE 3 — CRITICAL FREQUENCIES OF E AND
F, LAYERS AT AHMEDABAD

TimME CONTROL DAYS EcLiPSE DAY
1;8:1 —_——A——— e A
E f.F, LE f,F,
(Mc/s.) (Mc/s.) (Mc[s.) (Mc/s.)
10.00 3-4 5-0 3-25 5-00
11.00 3-5 5-2 315 4-80
12.00 35 5-2 3-25 5H-20
13.00 34 5-1 3-30 5-15

Comparing these with the figures given in
Table 2, it will be seen that on normal days,
the 7-:24 Mc/s. transmission could be reflected
from the E layer, while the 9-55 Mc/s. trans-
mission would have penetrated the E and
F, layers and got reflected from F,. On the
eclipse day, the critical frequencies of the
E layer were lower than those on normal
days and were very near the vertical inci-
dence frequency for 7-24 Mc/s. transmission.
This increased the deviative absorption for
7-24 Mc/s. and, therefore, the field strength
decreased on the eclipse day. There was,
apparently, not much change in the IY, layer
during the eclipse as seen from the iono-
spheric records at Ahmedabad. However,
as 9:55 Mc/s. transmission penetrated both
the E and F, layers there was decreased
absorption of this transmission in the lower
layers during the eclipse resulting in in-
creased field strength.

Conclusions

The above observations show that although
there is a general decrease in the non-
deviative absorption in the D layer during
the solar eclipse, the field strength changes
observed at any particular place depend not
only upon this factor but also upon the

deviative absorption in the layers penetrated
by the wave.

Summary

The results of field strength measurements
made at Ahmedabad during the partial solar
eclipse of the 14 December 1955 on radio
transmissions from Bombay on 7-24 and 9-55
Mc/s. are described. The 7:24 Mc/s. waves
are reflected from the E layer, while the
9-55 Mc/s. waves penetrate E and are re-
flected from the I, layer on normal days.
During the eclipse, the field strength of the
7:24 Mc/s. transmission decreased below the
value for normal days, while the 9:55 Mc/s.
waves showed increased field strength. The
changes are explained in terms of the vertical
incidence frequencies of the waves and the
critical frequencies of the ionospheric layers
at Ahmedabad.
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Some New Aspects of
Acoustical Animal Behaviour

RENE-GUY BUSNEL

Physiological Acoustics Laboratory, National Institute for
Agronomical Research, Jouy-en-]Josas ( Seine-et-Oise )

a relatively new branch of acoustics

which has developed during the past
fifteen years as a result of newly perfected
registration techniques on magnetic records
and the introduction of mobile equipment
facilitating biologists to carry out outdoor
work. The newly acquired knowledge in
ultrasonics has also opened up new possi-
bilities. Research is being carried out in
a number of countries, principally France,
Germany, U.S.A., U.K. and U.S.S.R. The
pioneers in this field are Griffin and Galambos
of the Harvard University who have carried
out interesting work on bats, and Everest
who has studied the ultrasonic waves emitted
by marine Crustaceae. The experimental
animals which have been employed in various
laboratories for study include mosquitoes,
butterflies, grasshoppers, porpoises, fish,
frogs, snakes, birds, bats and monkeys.
The general trend of research in animal
acoustics is summarized in the following para-
graphs.

THE study cf animal phonoreactions is

Physics and biology of
acoustical signals of animals
To start with, the mechanism responsible
for the emission of signals and the morpho-
logy of the organs connected with it are
studied. Then comes the registration of the
emitted signals which have a bearing on a
particular behaviour of the animal, i.e. court-
ship, distress, rivalry, alarm, joy, assembly,
etc. The recordings are then analysed and
physical data such as frequency spectrum,
oscillographic picture, intensity and rhythm
are determined. The variations in these data
may then be studied with respect to factors
such as temperature, humidity, vegetation,
state of the animal, etc. From these static
but necessary data, the semantic character
of the acoustic information is deduced. For
example, it would be very interesting to
study the acoustical variations in signals in
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different geographical races of the same ani-
mal species.

Animal reactions to their natural signals

This field has been scarcely explored and
only few studies have been carried out with
mosquitoes, birds and grasshoppers. Some-
what different acoustical techniques have to
be used in these studies since natural sounds

. and ultrasonics must be recorded and re-

transmitted using loudspeakers and an ade-
quate chain of amplifiers. Indeed in some
cases the distortions introduced by the cir-
cuits can bring about negative results, while
in other cases the distortions, if they are
known and voluntarily made, may enable an
accurate definition of the limits of acoustical
sensitivity of animals. For our researches
on grasshoppers, we have used as loud-
speaker the ‘ionophone ’ of S. Klein, which
gives correct retransmission from the sonic
to the ultrasonic range.

The reactions of animals to their own re-
emitted signals can be extremely interesting
and can lead to practical applications. For
instance, Kahn has succeeded in attracting
male mosquitoes by diffusing the recording of
the noise given out by females while flying.
Frings was able to obtain a definitive re-
pulsion of starlings from their dormitory by
diffusing a cry of fright. He also succeeded
in attracting or repulsing herring gulls from
a great distance. We have succeeded in
attracting numerous species of grasshoppers,
and attracting or repulsing crows and making
them abandon their nests and their dormi-
tories.

An important application of great practical
significance of this branch of study is in
agriculture, particularly pest control.

For basic researches these methods allow a
better comprehension of animal behaviour.
Acoustic signals can be classified according
to the sign-stimulus category defined by
Tinbergen. Irom the reaction of animals to
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their own signals, psycho-physiological prob-
lems can be attacked; for instance, in mea-
suring the integration time, which is the
time between the beginning of the emission
and the beginning of the animal’s reaction.
Detailed researches have been initiated in
this field on higher mammals (monkeys,
etc.). It is possible that these methods will
lead to a more rational study of languages
than what hasalready been achieved without

the use of the physical characteristics of sounds.

The use of signals which the tape-recorder
sends backward ( for instance a human word
like ‘acoustic’ would become ‘ citsuoca )
is one of the best ways of studying the effect
on animals of the semantic value of different
signals representing an information. This
method allows very interesting psychic dis-
crimination.

Animal reactions to artificial signals

This aspect of the problem is certainly the
most interesting and it touches a great
number of problems. In the first place, it is

Ky t";\'f.*
S

necessary to be in touch with and use the
knowledge acquired by human beings living
in different regions of the world or by groups
of people like hunters or fishermen having a
perfect knowledge of the animals which are a
means of subsistence for them. These people
use acoustical means to localize, attract or
repel living animals. The signals they use
are often near-copies of natural signals made
either with the mouth or with pipes. They
can also use the cry of one animal to attract
another one. But sometimes these people
are seen using generators producing very
simple sounds, having no common charac-
teristics with those emitted by animals,
which nevertheless produce displacement
reactions. A fisherman’s gadget called ‘ cotio-
cotio’ wused in Senegal and Nigerland
(West Africa) is made of a rough surface
scratched with an iron pick at the surface of
the water; the waves it generates attract
carnivorous fishes.

The ‘ tam tam’ is also used by Senegalian
farmers to repel huge bands of Quelea birds

Fi1G. 1 — INSIDE SURFACE OF A COTIO-COTIO, SENEGALIAN FISHER'S DEcoy [ This skiff, which is held at

the surface of water, is made of iron and streaked when hot with a graving tool.

A nail on a long handle

scrapes this surface and the noise thus made attracts fish ]
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FIG. 2 — SHELL OF A BIG SEA MOLLUSK (PIERCED AT

THE TOP) [ When blown violently the noise produced

attracts stags during the mating time. In woods
it can be heard 2 km. away ]

which eat in a few minutes their whole rice
and millet harvest; the Eskimos use bear
nails to scratch the ice and attract seals.
In fact, many are the specialized cries used to
call or repel wild animals. The knowledge of
these traditions and usages is of a primordial
interest for the acoustical biologist, but
unfortunately, exact data on these subjects
are difficult to obtain, and must be observed,
confirmed and recorded in the region from
which they originate. In this connection it
is of interest to observe that India is parti-
cularly a rich field for the study of animal
acoustics.

It is also very important to find out, in a
natural signal provoking an animal reaction,
which is the physical part of the information
which brings about the reaction. All the
non-reactive songs are first eliminated, the
reactive ones are recorded on magnetic tapes,
and are then treated as a chemist treats a
compound which he wants to analyse, dis-
covering its essential elements, from which
he can eventually make a synthesis.

We have been trying in our laboratory to
find, in a great many species, a physical
characteristic having a reaction on lower
vertebrates as well as invertebrates. This
character was found after investigation to be
the presence of a sudden change in the in-
tensity of the signal, called a transient; it was
observed that the frequency is not an im-
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portant factor in a wide band ( for instance
from 50 to 100,000 kc/s. for Tettigonides and
from 50 to 25,000 kc/s. for Acridians).
Having found this general characteristic,
many interesting studies on acoustical
physiology can be undertaken, for instance,
measurement of the speed of an animal at-
tracted by sound. In some cases this speed
is according to the Weber-Fechner law,
which allows us to say that these phono-
displacements, which we have called ‘ phono-
taxy’, may be classified as tropism. An-
other example is the study of the threshold
of reaction, which again is primarily more a
function of the form of the signal and of its
intensity than of its frequency. A third
example still is the phonoresponse of an
insect or of a frog to acoustic stimulation.
These new branches of biology or acoustical
physiology, which are completely indepen-
dent of Pavlovian reflexes, bring us to study
a great number of physio-psychological prob-
lems from a new angle; for instance, the

e |
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Fic. 3 — EoLiaAN CHINESE WHISTLE [ The yvhistle
is made of bamboo and fixed on the wings of pigeons.
1t serves to frighten falcons ]
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FI1G. 4 — STRIDULATING MECHANISM OF A GRASSHOPPER [ The grater with its hard chitinous teeth is

rubbed against the side of the elytra (length 1-5 mm.); the edges of the grater are connected to

resonating membranes. The sound emitted is a complete spectrum rich in ultrasonic vibrations as
high as 80 kc/s.]

B %

SO |

F1G. 5 — OscILLOGRAPHIC ANALYSIS [ The inferior sinusoidal picture shows the 50 c/s. phonoresponse
of a frog (Hyla arborea) to an artificial noise, i.e. the beating of a metronome. S = signal, R = res-
ponse of the animal ]

temporal aspect of the quantitative intensity of signals emitted to produce a reaction.
evaluations and the study of physiological Many problems should be re-studied keeping
mechanism of appreciation. In fact, tillnow, in view the fact that studies so far carried out
physiologists have not been fully aware of have been done without due regard to signal
the physical factors, even in the case of man, form. Frequency and intensity of signals
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are the factors usually studied but very
little attention has been paid to signal form.

There is no doubt now that during the past
few years much new knowledge has accrued
due to this new application of acoustical
problems to biology. Practical problems
connected with fisheries are being investi-
gated in many laboratories and much basic
knowledge has been gathered on animal be-
haviour and sensorial physiology. But much
remains to be done in this new branch of
biophysics.
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The Chemistry &
Biogenesis of Vitamin B,

SUBRATA GANGULY

Department of Applied Chemistry, University College of
Science & Technology, Calcutta

cal structure of so complicated a

molecule as vitamin B,;,, which was
announced in August 1955 by workers in
Cambridge led by Sir Alexander Todd, is
truly a triumph of scientific ingenuity. In
the elucidation of the structure of the vitamin
By, almost all the important techniques
available in chemistry and other disciplines
of science were mobilized in a conjoint effort
by the scientists in different parts of the
world. Of these, however, the X-ray crys-
tallographic method has proved of immense
value. The credit for this goes to Dr.
Dorothy Hodgkin and her colleagues for
their successful application of the new tool
in determining one of the most complex
chemical structures. The structural similar-
ity of the vitamin to haem and chlorophyll
and other natural porphin derivatives holds
interesting possibilities for determining with
greater certainty the main biological function

THE complete deciphering of the chemi-
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of the vitamin, as also the pathway of its
biogenesis.

Tracing back to the history of the isolation
of the anti-pernicious anaemia principle, one
recalls the pioneering work of Minot and
Murphy! in 1926 in which liver or concen-
trates from it was therapeutically used as .
a cure for pernicious anaemia. Since then
work has been carried out to isolate the active
principle, using a variety of fractionation
techniques, and in April 1948 came the
announcement of the simultaneous isolation
of a red crystalline anti-pernicious anaemia
principle from liver by the laboratories of
Glaxo in England and Merck & Co. in U.S.A.
The new principle was christened vitamin
B,,, one of its unique features being its effec-
tiveness in very minute amounts, i.e. 0-5-
5-0 micrograms. Another feature of the vita-
min is its sole microbiological origin? and in
this respect it differs from other members of
the B-group.
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Vitamin By, has the formula Cg3Hg0O14 Ny,
PCo, with a molecular weight of about 1,350
for the anhydrous material. Another unique
feature is the presence in it of a cobalt atom
which has not been found as yet in any
other known organic compound in nature,
A number of closely related substances has
been found to exist, all possessing comparable
biological activity; vitamin B;, has a cyano
group attached to the cobalt atom and by
substitution of the cyanide by hydroxyl or
nitrite gives rise to By, (Bjap, Biea) and
vitamin Bj,, respectively. The nomencla-
ture has been simplified by designating
vitamin B,, as cyanocobalamin, B,,, as
hydroxocobalamin and B;,. as nitritocobal-
amin; various other analogues have lately
been reported. They are distinguished by
their chromatographic behaviour and parti-
tion coefficient in solvent mixtures.

The first idea about the chemical structure
of the vitamin came from studies of its
acid hydrolysis. The vitamin, when heat-
ed with concentrated hydrochloric acid at
150°C. for several hours, produced a red
cobalt containing resinous matter and two
other products detected by paper chromato-
graphy in addition to the liberation of am-
monia (5-6 molecules per molecule of the
vitamin ) and phosphoric acid. The two
compounds detected on paper chroma-
tograms were found to be D,-l-amino 2-
propanol and 5:6-dimethylbenzimidazole,.
Hydrolysis studies later revealed the pre-
sence of a nucleotide, 5: 6-dimethyl-1-(x-D-
ribofuranosyl)  benzimidazole-3'-phosphate.
Another group of B,,-like factors recently
isolated differs from vitamin B,, by the pre-
sence of adenine, 2-methyl adenine or
2-methyl hypoxanthine in place of 5: 6-di-
methylbenzimidazole and recently various
other bases have been substituted into
the molecule by microbiological synthesis.
Apart from the nucleotide the remainder of
the vitamin B;, molecule, the so-called Factor
B is common to all these compounds.

Vitamin B,;, molecule subjected to strong

oxidation has yielded to a series of simple -

and methyl-substituted aliphatic acids and
also some uncharacterized acidic fractions
but none containing nitrogen. These small
molecules by themselves do not give any
clear idea of the final structure of the vitamin
but are important in being component parts
of it. Controlled hydrolysis studies with
cold dilute acid or alkali, however, gave a

series of red carboxylic acids containing 1-4
acidic groups. That these acidic groups
arise from carboxylic amides is demonstrated
by the resynthesis of vitamin B, from the
acids.

By increasing the time of hydrolysis, con-
centration of acid or temperature, the
nucleotide could be removed along with
ammonia, and another series of acids lacking
the nucleotide was derived from the parent
substance Factor B. The presence of acid
group in the B;, molecule is detectable
through hydrolysis with nitrous acid. Under
suitable conditions 6 red acids, having 1-6
carboxyl groups, can be separated from the
reaction mixture, which suggests a total of
6 CONH, groups in the vitamin. The nitrous
acid hydrolysis has also yielded 7 orange-
coloured acids which shows that the nucleo-
tide is attached via a seventh carboxyl group.

None of the above methods helped towards
an understanding and formulation of the
complete structure of the vitamin, though
they were in themselves useful in giving an
idea of the component parts of it. The
most successful approach for that purpose
was that of X-ray crystallography, enabling
one to probe into the intact molecule directly.
This approach helped to reveal the position
of the surrounding groups of atoms round the
centrally located heavy cobalt atom. In
this investigation a pure hexacarboxylic acid
obtained from the hydrolysis of the vitamin
with 30 per cent aqueous alkali, in the form
of monochloride-monocyanide, was used in
the crystalline form. This acid had the
molecular formula C,HgoO;3NCoCl.2H,0
and possessed a visible spectrum very similar
to that of the parent vitamin showing that
the chromophore had not undergone any
change. The general pattern of the nucleus
(I) surrounding the cobalt atom was derived
on the basis of X-ray crystallographic exami-
nation and it was shown that the structure
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was quite like that of natural porphins but
two of the four rings present were joined
together directly rather than by way of an
intermediate carbon atom.

The relative positions of all the atoms were
then determined (II) by Dr. Hodgkin and her
colleagues® through X-ray analysis, taking
into account the already determined chemical
properties of the vitamin described before.
It was shown that of the six acidic groups,
four were present as propionic acid residues
and the other two as acetic acid residues.
The eight single atom side chains were all
formulated as methyl groups. The double
bond arrangements as given were, however,
considered tentative subject to slight revi-
sion in future.

On the basis of hexacarboxylic acid the
complete structure of the vitamin has been
more or less established (III). The vitamin
does not contain a five-membered lactam
ring fused to ring B; instead this ring has
a methyl and an acetamide residue in one
B-position and in the other a propionamide
residue. The cyanide in the vitamin is
attached at the side of the cobalt atom
opposite to that of the cyanide in the
hexacarboxylic acid. The aminopropanol is
attached to the propionic acid side chain of
ring D and the phosphate is substituted only
by the nucleoside.

An examination of the complete structure
of the vitamin shows a striking resemblance
of the arrangement of propionic acid and
acetic residues corresponding to that of
uroporphyrin III, an important precursor
of haem and chlorophyll. Use of possible
precursor or intermediates in the synthesis
of vitamin B,, has been extremely limited

CH,COOH
|

HOOCCH,CH, cHy H CHa

CH,CH,COOH
I
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CH,CONH,

till now. The most significant precursor-
like effect has been observed in the case of
cobalt, when incorporated in the fermenta-
tion medium?. The compound 1:2-dime-
thyl-4: 5-diaminobenzene, a component of
dimethylbenzimidazole riboside found in the
hydrolysate of vitamin B,, was first reported
by Wooley® to fulfil the B;, requirement of
lactic acid bacteria and algae. He further
indicated that the compound might serve
as a precursor of vitamin B;,. Davis®, while
studying the specific effect of p-aminobenzoic
acid upon the synthesis of vitamin B,, by
mutants of Escherichia coli, suggested that it
might act as a precursor of vitamin B,, on
the basis of its sparing action. However,
it was shown later that certain other forms of
vitamin B;,—pseudovitamin B,, and B,y,—
exert the same sparing action and the struc-
tural precursor theory was rendered unlikely.

Dulaney and Williams? working recently
with Streptomyces griseus reported the stimu-
lating effect of some compounds, specially
o-phenylenediamine, o-nitroaniline, o-xyli-
dine and 3: 4-diaminotoluene, on the yield
of vitamin B;,. On the basis of the toxicity
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of these compounds at higher concentrations
they suggested that the stimulation of B,
synthesis might be due to their acting as
competitive inhibitors. Fantes and O’Calla-
ghan®, however, while reinvestigating the
findings of Dulaney and Williams reported

the isolation of a new analogue of the vitamin |

having benziminazole in its hydrolytic frag-
ment. Ford ef al.® in their work with a
mutant of E. coli have reported the isolation
of several new analogues of vitamin B,
when a variety of compounds structurally
related to adenine or 5: 6-dimethylbenzimi-
dazole were incorporated into a synthetic
medium containing, in addition, Factor B.
Recent studies with Streptomyces olivaceus
by Ganguly and Roy!® have revealed that
the organism is able to synthesize the com-
plex cobalt containing moiety Factor B in
both synthetic and non-synthetic media and
given suitable nucleotide bases, it completes
the synthesis of the vitamin. o-Phenylene-
diamine, a compound having a closely simi-
lar structure to 1:2-dimethyl-4: 5-diamino-
benzene which appears to be the ultimate
fragment of vitamin B,,, has been found to
exert a competitive influence in diverting the
synthesis of vitamin B,, to another analogue
of it. In this respect the metabolic beha-
viour of S. griseus and S. olivaceus appears to
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be similar so far as the synthesis of the
vitamin is concerned.

With the advances already made in the
chemistry of vitamin B,, it seems not a very
distant possibility when the complete bio-
synthetic pathway will be determined. The
micro-organisms, specially those belonging to
the species Streptomyces, will continue to be
important tools in these investigations and
a more precise idea will be obtained about
the role and function of vitamin B,, in their
metabolic activities.
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Moulding Characteristics
of Jubbulpore Sands

R. M. KRISHNAN & B. R. NIJHAWAN
National Metallurgical Laboratory, Jamshedpur

characteristics of Jubbulpore sands were

taken up at the instance of the Director
of Geology and Mining, Madhya Pradesh,
with a view to determine their suitability for
use in steel foundry practice. Three differ-
ent varieties of sand, viz. Jubbulpore Green
Sand, Jubbulpore Yellow Sand, and Jubbul-
pore White Sand, were received from the
owners of the sand quarries. These sands
are obtained from the deposits occurring on
the east Ghamapur hills, situated about a
mile from Jubbulpore. The deposits are
stated to be fairly extensive and belong to
the Lameta bed occurring below the Deccan
trap. The overburden, overlying the sand
beds, consists primarily of a super structure
of red morram and sandy strata intermingled
with impure kaolin. The thickness of the
overburden varies from 3 to 4 ft. on the
eastern side of the hills to as much as 10 ft.
on the northern side. This is followed by
the Jubbulpore white sand with an average
bed height of 5-7 ft., below which occur the
Jubbulpore yellow and green sands, with the
bed heights varying from 7 to 10 ft. The
greenish tinge imparted to the Jubbulpore
green sand may be due to the presence of
glauconite, a secondary mineral probably
formed under marine conditions.

Sands of similar origin and type as the
green sand from Jubbulpore are extensively
worked at King’s Lynn, Leighton Buzzard
and Aylesbury in U.K. These sands are
very well graded and their grain size is uni-
form throughout the depth. Besides, they
have a characteristically rounded shape in
the medium and coarse grades, the average
coefficients of angularity ranging from 1-04 to
1-08. Cumulative grading curves for the above
U.K. sands are furnished in Fig. 1, to enable
comparison with the Jubbulpore green sand.

INVESTIGATIONS on the moulding

Materials and methods

Standard methods as specified by the
American Foundrymen’s Association for sand
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Fic. 1 — CUMULATIVE GRADING CURVES FOR U.K.
GREEN SAND

testing were followed throughout these in-
vestigations, using Dietert sand testing equip-
ment. All the results of physical tests report-
ed are averages of three tests.

Chemical analyses of the sands were done
in duplicate on representative samples after
drying at 110°C. Average values have been
reported.

Refractoriness of the sands was assessed
by the standard pyrometric cone equivalent
test, the temperature being checked by

Pyro optical pyrometer.

High temperature tests were conducted
by firing A.F.A. standard 2 x 2 in. test
pieces, rammed by 3 blows, at 900°, 1000°,
1150°, 1250°, 1450° and 1550°C. The volume
of the test piece before firing was 6-284 cu. in.
The fired test pieces were cooled to room
temperature and examined for volume
changes, surface characteristics, etc., and
ultimately tested for crushing strength.
Approximate sintering range has been assess-
ed in the light of the above findings.

Microscopic study of the washed sand
grains was made with a low power Bausch
and Lomb stereoscopic microscope under
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reflected light, using magnifications of 10,
20 and 45.

Investigations on the moulding charac-
teristics were carried out by milling the raw
sand in batches of ¢. 2,500 g. employing the
18 in. Simpson laboratory sand mixer.. A
milling time of 3 min. was allowed, after
tempering the sands to the desired moisture
content. In the case of Jubbulpore green
sand, the moulding characteristics of the
sand after washing through a hydroclassifier
and blending with Bihar bentonite and dex-
trine were also studied. The washed green
sand was milled with the dry additions for
2 min., tempered to the desired moisture
content and then milled for another 5 min.,
with scraping done at the end of the second
and fourth minutes.

The milled sands were then aerated and
allowed to stand in airtight jars for 3 hr.,
prior to testing. Moisture contents of the
sand mixtures were determined by the loss
in weight method and expressed as percen-
tages of wet sand.

All the tests on moulding characteristics
of the sands, i.e. A.F.A. green permeability,
green compressive strength, mould hardness,
flowability, bulk density before and after
compression, shatter index, dry compressive
strength and dry shear were carried out with
AF.A. standard 2 X 2 in. test pieces
rammed with 3 blows except in the shatter
test where specimens rammed with 10 blows
were used. For determining dry compres-
sive strength values, specimens dried in a
Dietert core baking oven for 2 hr. were used.

In addition to the above, the casting
characteristics were studied by casting
3 x 3 x 3 in. steel test blocks in the sands.
The cast blocks were examined for surface
characteristics and any defects attributable
to the sands.

Results

Jubbulpore green sand — As received, the
sample was in the form of boulders, 4 x 6 in.
in size, pale green in colour, friable and with
a fairly open texture (Fig. 2). The boulders
were stage-crushed to approximately pea
size in a laboratory jaw crusher. A study
of the effect of milling time on the mechanical
grading of the raw sand showed that 5 min.
milling was sufficient to yield a well-graded
sand as shown in Table 1 and Fig. 3.

Standard A.F.A. fineness test on the raw
sand showed the presence of nearly 5 per

cent of A.F.A. clay grade matter. The sand
grains were mostly medium coarse ( A.F.A.
grain fineness No. 32). Seventy-five per
cent of the sand grains were retained on
three adjacent sieves, namely 30, 40 and 50.
Results of the standard A.F.A. fineness test

TABLE 1— EFFECT OF MILLING TIME ON THE
GRAIN DISTRIBUTION OF GREEN SAND

U.S. SIEVE % RETAINED AFTER MILLING FOR
SERIES — —— —
EQUIVALENT 2 min. 5 min. 8 min. 10 min.
No.
6 4-60 0-53 nil nil
12 3-62 1:09 0-24 0-21
20 16-48 16-67 9-88 5-99
30 33-56 34 -85 2931 24-36
40 31-10 33-48 37-43 39-31
50 6-70 7-49 12-00 14+59
70 1-40 1-70 360 549
100 0-68 100 2:26 3:56
140 0-38 056 1-20 1-90
200 0-20 0-36 0-65 1-05
270 0-16 0-20 0-36 0+53
Pan 1-12 2-02 3-07 3:01

Fia.

2 — GREEN SILICA SAND BOULDER SHOWING
THE COARSE OPEN TEXTURE OF THE ROCK
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are given in Table 2 (Fig. 4). A comparison
of cumulative grading curve of this sand
with that of U.K. lower green sands in Fig. 1
showed that the former compared well with
the U.K. sands. -

Petrological examination of the sand
revealed mostly quartz, coated uniformly
with glauconite —a complex silicate con-
taining iron and potassium with varying
amounts of aluminium, calcium or magne-
sium. Like feldspar, glauconite is a readily
fusible mineral.

Heavy minerals like ilmenite, tourmaline,
staurolite, zircon and sillimanite were also
present in minor amounts, while muscovite
and limonite were found in traces only.

Microscopic examination of the washed
sand sample showed its grains to be mostly
sub-angular to round, the rounded grains

TABLE 2 — A.F.A. FINENESS TEST ON GREEN SAND

U.S. SIEVE
SERIES EQUIVALENT
No.

% RETAINED

6 nil
12 0-46
20 0-02
30 2358
40 37-20
50 14-08
70 462
100 2-68
140 1-38
200 0-78
270 0-32
Pan 1-10
A.F.A. clay grade, % 4-88
A.F.A. clay class
A.F.A. grain fineness No. 31:57
A.F.A. grain class No. 7
Maximum distribution on three adjacent 7486
sieves, viz. 30, 40 and 50, %
Fines, % 2-20
100
H %
) T
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GRADING OF GREEN SAND

316

F1G. 5 — WASHED SAND GRAINS OF GREEN SAND
RETAINED ON (a) 30, (b) 40 anDp (c¢) 50 MESH
[x25



KRISHNAN & N1JHAWAN: MOULDING CHARACTERISTICS OF JUBBULPORE SANDS

predominating on the 30 and 40 mesh frac-
tions (Fig. 5). All grains were stained pale
green due to glauconite.

Chemical analysis of a sample of the washed
clay-free sand assayed 96 per cent silica with
small amounts of iron oxide, lime and alkalies
(Table 3). The analysis of the raw sand,
as furnished by Director of Geology and
Mining, Madhya Pradesh, is also included in
the table.

A standard P.C.E. test conducted on the
raw sand sample showed its refractoriness

TABLE 3 — CHEMICAL ANALYSIS OF GREEN SAND

CHEMICAL RAw sanp* WASHED SANDYt
CONSTITUENTS % %
Silica 01-05 96-60
Alumina 4-52 1-60
Iron oxide 1-52 0-62
Titania 0-73 Trace
Lime — 0-20
Magnesia Trace Trace
Alkalies — 0-10
Loss on ignition 1-40 0-64

*Data furnished by Director of Geology & Mining, Madhya
Pradesh.

tAfter washing free of A.F.A. clay grade.

to be fairly high, the fusion point being
above 1700°C., corresponding to Orton cones
32-33.

AF.A. standard 2 x 2 in. test pieces
fired at 1550°C. for 2 hr. showed no signs of
cracking, distortion or squatting, but sin-
tered hard and compact with a pale brown
colour. A study of the effect of temperature
on test pieces fired at 900°, 1000°, 1150°,
1250° and 1450°C. for 1} hr. showed that
the test pieces fired between 900° and 1000°C.
crumbled to powder on cooling to room
temperature, but those fired at the higher
temperatures showed increasing strength
and rigidity. Sintering took place between
1300° and 1400°C. Results of these tests
are given in Table 4 and Fig. 6.

Moulding  characteristics — A study of
moulding characteristics of the raw sand
with 3 and 4 per cent moisture content
showed green compressive strengths of
7-4-9-1 Ib./sq. in. and a remarkably high
green permeability of 320-93. Beyond 4
per cent moisture, the green strength de-
creased markedly although the permeability

TABLE 4 — HIGH TEMPERATURE TESTS ON GREEN SAND

FIrING

TiME OF VOLUME OF SURFACE CHARACTERISTICS OF THE TEST PIECES ULTIMATE REMARKS
TEMP. SOAKING TEST PIECE AFTER FIRING CRUSHING
°C. hr. AFTER STRENGTH
FIRING 1b./sq. in.
cu. in.
900 1} — Crumbled to powder —
1000 1} — do =
1150 1} 65905 Dark brown in colour, open texture; dull note when struck —
1250 1} 6:615 Grains showed signs of fritting; slightly glassy in character; 2525
brown in colour; dull note when struck; surfaces more
compact although having an open texture
1450 13 6-893 More compact; positive signs of fritting; non-friable; pale 558-6 Sintering temp.
brown in colour; a low metallic sound when struck range 1300°-
1400°C.
1550 2 7-418 Slight bulging; other characteristics the same as in sample 9759

fired at 1450°C. excepting that the colour was pale brown-
ish; at places where it came into direct contact with the
flame, glauconite was completely removed exposing the
free sintered surface; low metallic sound when struck

FI1G. 6 — SURFACE CHARACTERISTICS OF TEST PIECES MADE OF GREEN SAND AND FIRED AT (left to
right) 1150°, 1250°, 1450° anD 1550°C.
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was still high. The sand showed fairly good
flowability throughout the moisture range
studied. Its dry strength values ranged
from 55 to 75 lb./sq. in. between 5 and 7
per cent moisture contents. However, test
pieces containing less than 3 per cent mois-
ture showed signs of surface friability (Figs.
7, 8) while those containing above 5 per cent
moisture appeared sticky. Between 3 and
4 per cent moisture contents the test pieces
stripped well from the specimen tube. Re-

sults of the above tests are furnished in
Table 5 and graphically represented in Fig. 9.

Fi1c. 7— DRIED RAW GREEN SAND TEST PIECE
SHOWING COARSE-GRAIN SURFACE TEXTURE AND
CRUMBLY EDGES [ Moisture content, 3 per cent ]

VOL. 15A, JULY 1956

Standard 3 x 3 x 3 in. test steel blocks cast
in the raw sand properly rammed had a poor
surface as the sand was burnt on to the
casting, especially near the gates, probably

Fi1G. 8 — ToP PORTION OF DRIED RAW GREEN SAND
TEST PIECE SHOWING CRUMBLY EDGES [ Moisture
content, 3 per cent ]
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F1G. 9 — GREEN AND DRY BOND CHARACTERISTICS
OF GREEN SAND

TABLE 5 — MOULDING CHARACTERISTICS OF GREEN SAND

MO1STURE CONTENT, %
K

-
2-200 3-200 4-000 4-900 5600 7-200
A.F.A. green permeability No. 284 327 303 356 327 282
Green compressive strength, Ib./sq. in. 9-300 9:100 7-400 6-600 5500 3600
Green shear, lb./sq. in. -700 2:000 1-700 1-500 1:200 0:850
Mould hardness 85 85 84 82 80 72
Flowability 81500 83 78:500 78 78 84
Bulk density before compression 1-162 1-136 0-893 0-833 0-833 0-893
Bulk density after compression 1-621 1-621 1-621 1-621 1-650 1-690
Shatter index 21-140 35-990 52-000 49720 36-520 34:060
Dry compressive strength, 1b./sq. in. 33-500 41 41 52 61 75
Dry shear, lb./sq. in. 4-000 5-400 6-700 8-200 10500 12-350
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as a result of reaction between glauconite
and molten steel.

In view of the poor casting characteristics
and limited moulding range (3-4 per cent
moisture), it was decided to wash the sand
free of clay, glauconite and silt to assess its
suitability as a high silica sand base for steel
foundry practice. Treatment in a hydro-
classifier yielded a sand grade with grains
ranging from 0-84 to 0-29 mm. in size cor-
responding to A.F.A. standard sieves 20 and
50 (Table 6).

The washed sand was bonded with 5 per
cent Bihar bentonite and the results of the
moulding characteristics of the synthetic
mixtures studied are reported in Table 7 and
graphically represented in Fig. 10.

From Table 7 it can be seen that the sand
mixture possessed high permeability values
over a wide range of moisture content. This
was presumably due to the remarkably
uniform size of the grains of the washed sand
coupled with complete absence of the finer
sand and clay grades after washing. A
maximum green compressive strength of
9-5 Ib./sq. in. was attained at 2 per cent
moisture while at 5-2 per cent moisture, the

TABLE 6 — MECHANICAL GRADING OF WASHED
GREEN SAND

% RETAINED

6 nil
nil
20 8-2
" 33

49-
50 9
0
100 0

140

200

270

Pan
A.F.A. grain fineness No.
A.F.A. grain class No.
Maximum distribution on 3 adjacent

sieves, viz. 30, 40 and 50, %

nil
nil
26

8
91-04

washed sand still had a compressive strength
of 4 1b./sq. in. The sand showed very good
flowability but exhibited poor dry strength
and shatter values.

Addition of 2 per cent dextrine was, there-
fore, made to the above sand mixture with
a view to improve its dry strength and
shatter index values. The results are given
in Table 8.

From Table 8 it can be seen that addition
of dextrine to the sand improved the dry
strength and shatter index values as com-
pared to bentonite addition alone.

A study of the effect of exposure of the
rammed test pieces to laboratory atmo-
sphere revealed the air setting qualities of the
sand mixture. Test pieces after exposure
for 1 hr. gained as much as 60 per cent in
green strength as shown below:

GREEN STRENGTH

b.[sq. in.
At 3-29, moisture content 7
After 1 hr. exposure 11-50
After 2 hr. exposure 12-71
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F1G. 10 — GREEN AND DRY BOND CHARACTERISTICS
OF WASHED GREEN SAND BONDED WITH 5 PER
CENT BIHAR BENTONITE

TABLE 7 — MOULDING

CHARACTERISTICS OF WASHED GREEN SAND BONDED WITH

5% BIHAR BENTONITE

MOISTURE CONTENT, %
A

~— -
2:000 2600 3600 5200 6200
A.F.A. green permeability No. 696 741 705 656 473
Green compressive strength, 1b./sq. in. 9+ 400 7+000 5500 4:000 2700
Green shear, 1b./sq. in. 2:000 1700 1-200 0900 0-800
Mould hardness 88 84 82 77 —
Flowability 83 80 81 82 84
Shatter index 21-610 32-100 35-370 41-180 25-860
Dry compressive strength, Ib./sq. in. 13-200 19-500 27 34500 42
Dry shear, Ib./sq. in. 2500 4-400 4-900 7:100 8200
Bulk density after compression 1-505 1-505 1-534 1:573 1:603
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TABLE 8 — MOULDING CHARACTERISTICS OF
WASHED GREEN SAND BONDED WITH 5Y,
BENTONITE AND 29, DEXTRINE

Moisture, 9%

- Sy SRR

= e
3600 5000
A.F.A. green permeability No. 751 539
Green compressive strength, 6-000 3-700
Ib./sq. in.
Green shear, 1b./sq. in. 1-800 1-400
Mould hardness 82 75
Flowability 70 76-500
Shatter index 77-840 48-840
Dry compressive strength, 45 66
Ib./sq. in.
Dry shear, 1b./sq. in. 11 26
Bulk density after compression 1-524 1-573

During the course of the above investiga-

tions, it was observed that test pieces whether -

rammed with the raw sand or with the
synthetic sand mixtures underwent con-
siderable bulging prior to rupture, when
tested under compression. This suggests
that sand moulds made with this mixture
should strip well from the pattern.

The casting characteristics of the synthetic
sand mixture employing washed green sand
as base with additions of 5 per cent Bihar
bentonite and 2 per cent dextrine were also
studied. Test steel blocks (3 x 3 X 3 in.)
showed superior surface characteristics com-
pared to unwashed sand. No signs of
‘ burning on ’ were observed, and the surface
sand peeled off readily during knocking off
the casting from the mould.

Jubbulpore yellow sand — As received, the
sample was pale yellow in colour, consisting
of coarse sand grades with an abundance of
pea-size lumps mixed with finer grades, and
a moisture content of 1-2 per cent.

The sand sample, after 10 min. light
milling in the Simpson mixer, gave a size
grading shown in Table 9 (Fig. 11). These
results were confirmed by standard A.F.A.
fineness tests on sand samples subjected to
10 min. light milling. These showed the
presence of 6-4 per cent of A.F.A. clay grade
matter. The size grading of the sand grade
was more or less similar to that of well-
known natural moulding sands, inasmuch
as bulk of the sand grains were spread over
a fairly wide range of meshes. The results
of the fineness tests are given in Table 10
(Fig. 11).

Petrological examination of the raw sand
showed mainly quartz with calcareous matter
and kaolin. Some glauconite-bonded sand
grains were also observed. Muscovite mica
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TABLE 9 — SIZE GRADING OF YELLOW SAND
AFTER 10 MIN. LIGHT MILLING

U.S. SIEVE % RETAINED
SERIES
EQUIVALENT
No.

6
12 3-95
20 24-51
30 16-71
40 18-35
50 13-81
70 8-27
100 5-87
140 2-68
200 1-56
270 0-70
Pan - 3-55
Maximum retention on the three adjacent 5957
sieves, viz. 20, 30 and 40, 9%
Fines, % 5-81

TABLE 10 — A.F.A. FINENESS TEST ON YELLOW
SAND

U.S. s1EVE
SERIES
EQUIVALENT
No.

% RETAINED

6 nil

12 3-88

20 21-62

30 16-48

40 17-54

50 13-54

70 7-92

100 5-58

140 2-56

200 1-38

270 0-70

Pan 1-94

A.T.A. clay, %, 6-40
A.F.A. clay class D

A.F.A. grain fineness No. 38-56
A.F.A. grain class No. rd

Maximum retention on three adjacent 55-64

sieves, viz. 20, 30 and 40, %
Fines, % 4-02
100 T v ——
—q
——— AFIER LIGHT WALLING [ —

AFTLR WASHING BY A.F.A.
MLINOD

' 4

60

CUMULATIVE PERCENTAGE
-

/
D4

T 20 36 %0 50 7o 10 140 20 EY6 PAN
U.6, SIEVL SERIES CQUIVALENT WO.(A.FA)

F1G. 11 — CUMULATIVE GRADING CURVES OF YELLOW
SAND

and its products were present in fair amounts.
Heavy minerals present in meagre propor-
tions were tourmaline, ilmenite, limonite,
sillimanite, staurolite and zircon,
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Microscopic examination of the washed
sand grains showed these to be mostly sub-
angular to rounded in shape, the sub-angular
grains being more conspicuous on the finer
meshes (Fig. 12). Quite a number of the
grains were stained with limonite.

Complete chemical analyses of the sand
in the raw state and after washing free of
A.F.A. clay grade matter are reported in
Table 11.

Standard P.C.E. test conducted on the
raw sand showed its refractoriness to be
fairly satisfactory, the fusion point being
1690°C., corresponding to Orton cone 31-32.

A.F.A. standard test pieces after firing at
1550°C. for 2 hr. showed fairly open texture
with a mottled appearance and no signs of

TABLE 11-—-CHEMICAL ANALYSES OF YELLOW SAND

CHEMICAL RAwW saND WASHED SAND
CONSTITUENT . % (A.F.A. METHOD)
%
Si0, 85-14 94-06
A1,04 5-66 326
Fe,04 2-16 0-67
TiO, 0-80 0-23
Ca0 2-19 1-21
MgzO Trace Trace
Na,0,K,0 0-89 0-26
O.I1. 356 1-29

F1G. 12— WASHED SAND GRAINS OF YELLOW SAND RETAINED ON (a) 20, (b) 30, (c) 40 a~D
(d) 50 MESH [x25]
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cracking, distortion or squatting. When
tested in compression, the fired test pieces
showed a crushing strength of 1169 Ib./sq. in.
A study of the effect of different firing tem-
peratures for 1} hr. showed that samples
fired at higher temperatures showed increas-
ing strength and rigidity. The above test
pieces revealed indirectly that sintering took
place between 1250° and 1350°C. Samples
fired between 900° and 1000°C. crumbled
to powder on cooling to room temperature,
The results of the above tests are furnished
in Table 12 (Fig. 13).

A study of the moulding characteristics
of the sand in the raw state showed a maxi-
mum permeability of 204 at 4-4 per cent
moisture which came down to 159 at 7-4
per cent. The green compressive strength
varied from a maximum of 13-6 lb./sq. in.
at 2-3 per cent moisture to 6-7 lb.[sq. in.
at 74 per cent moisture. The optimum
moisture range for working this mixture was
assessed to be between 4-5 and 6 per cent.
The sand exhibited fairly good flowability
and had a shatter index of 57-58 in the
optimum moisture range. The sand mix-

F1G. 13 — SURFACE CHARACTERISTICS OF TEST PIECES MADE OF YELLOW SAND AND FIRED AT (left to
right) 1150°, 1250°, 1450° anp 1550°C.

TABLE 12 — HIGH TEMPERATURE TESTS ON YELLOW SAND

FIriNG TIME OF VoOLUME OF SURFACE CHARACTERISTICS OF THE TEST PIECES, ULTIMATE REMARKS
TEMP. SOAKING TEST PIECE ETC., AFTER FIRING CRUSHING
°C. hr. AFTER STRENGTH
FIRING 1b.[sq. in.
cu. in.
900 13 — Crumbled to powder —
1000 1% — do —
1150 13 6-546 Dark brown in colour; open texture; surfaces friable; dull —
sound when struck
1250 1% 6-685 Pale brown; mottled texture; grains showed signs of frit- 271-5 Sintering temp.
ting; more compact and less friable; dull sound when range 1250°-
struck 1350°C.
1450 13 7+108 Grains showed greater fritting; mottled appearance; pale 688-4
brown in colour
1550 2 7174 Open texture; no friability on the surface; dull sound when 1169-0
struck
TABLE 13 — MOULDING CHARACTERISTICS OF YELLOW SAND
MOISTURE CONTENT, %
Ly Al
2-300 3-000 4-400 5000 6-000 7-400
A.F.A. green permeability No. 122 190 204 195 168 159
Green compressive strength, Ib./sq. in.  13-600 11-800 10-000 9-100 7900 6-700
Green shear, lb./sq. in. 2-700 2:500 2-200 2:000 1-800 1650
Mould hardness 89 87 87 86 83 78
Flowability 82 77 74-500 73 73 79
Bulk density before compression 1-128 1-104 0-962 0-893 0-909 0-962
Bulk density after compression 1-719 1-670 1-699 1-719 1-767 1-797
Shatter index 28-340 50-810 58290 59890 57-290 44-110
Dry compressive strength, 1b./sq. in. 62 70 88 97 1056 108
Dry shear, 1b./sq. in. 6-500 8-400 17-400 21-000 23-000 23500
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F1G. 14 — MOULDING CHARACTERISTICS OF YELLOW
SAND

ture rammed fairly hard in the specimen
tube, the hardness values ranging from 73
to 74. Besides, the sand mixture possessed
a good dry strength when moulded in the
optimun moisture range, the dry strength
at 6 per cent moisture being 105 lb./sq. in.
Green sand test pieces showed perceptible
bulging, prior to rupture, when tested under
compression. The surfaces of the dried
sand test pieces were, however, found to be
friable in the optimum moisture range, the
edges being prone to chipping. The mould-
ing characteristics are furnished in Table
13 and graphically represented in Fig. 14.

Casting characteristics of the sand were
also studied by casting 3 x 3 x 3 in. steel
blocks. While making the moulds, the
patterns could be lifted easily from the
moulds. The castings showed a clean sur-
face with no stuck on sand; the sandy layer
peeled off easily during knocking from the
box.

Jubbulpore white sand — The sample as
received had a moisture content of 2 per cent
and was pale in colour. The sample was of
fairly fine grade with a mixed grain size.

A standard A.I".A. fineness test conducted
on the sample showed the presence of nearly
85 per cent of A.I'.A. clay grade matter.
The sand grade was mostly medium fine
(A.F.A. fineness No. 73) and was distri-
buted over a wide range of meshes, only
50-4 per cent being retained on 3 adjacent
sieves, as shown in Table 14 and Fig. 15.

Petrological examination of the raw sand
sample showed mainly quartz with appre-
ciable amounts of calcite. Heavy minerals
such as tourmaline, zircon, staurolite, silli-
manite and ilmenite were observed in small
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F1G. 15 — CUMULATIVE GRADING CURVES OF WHITE
SAND

TABLE 14 — A.F.A. FINENESS TEST AND SIZE
GRADING OF WHITE SAND
95 RETAINED
A

After
washing by
A.F.A. method

=
EQUIVALENT As
No. received

6 nil

12 0-08

20 528

30 6-60

40 10-98

H0 11-96

70 12-16

100 2240

140 11:06

200 4-14

270 1-64

Pan 5-02

A.F.A. clay, 9% 8:52
A.F.A, clay class D

A.F-A. grain fineness No. 72-19
A.F.A. grain class No. 4

Max. retention on 3 adjacent 46-52

sieves, viz. 50, 70 and 100, %
Fines, 9% 10-80

TABLE 15 — CHEMICAL ANALYSES OF WHITE SAND

CHEMICAL RAW SAND WASHED SAND
CONSTITUENT % (A.F.A. METHOD)
%
SiO, 80-48 8904
Al,O4 6-27 4-34
Fe,04 1-20 0-61
TiO, 1-05 0-41
CaO 4-44 2-27
MgO Trace Trace
Na,0,K,0 0-80 0-48
I.0.1. 557 3-11

amounts while muscovite and limonite were
present in comparatively larger amounts,
Microscopic examination of the washed
sand grains showed them to be mostly sub-
angular to rounded in shape, similar to green
and yellow sands. The grains were mostly
pale in colour, a few of them stained with
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limonite. The degree of staining increased
with the fineness of the grains (Fig. 16).

The complete chemical analyses of the
sand in the raw state and after washing free
of A.F.A. clay grade matter are furnished
in Table 15.

Standard P.C.E. test conducted on the
raw sand showed its refractoriness to be low,
the fusion point being only 1530°C., corres-
ponding to Orton cone 23.

A.F.A. standard test pieces after firing at
1550°C. for 2 hr. were distorted and deformed
in shape and showed considerable squatting,
with almost complete vitrification of the
sand grains. At 1250°C., the test pieces
sintered into hard and compact bodies, and
possessed a fine texture unlike the yellow and

green sands from Jubbulpore. Samples
fired between 900° and 1000°C. crumbled
to powder on cooling to room temperature
whilst others fired at the higher temperatures
showed increasing strength and rigidity.
The results of the above tests are given in
Table 16 and Iig. 17.

A study of the moulding characteristics
of the sand in the raw state showed a high
green strength over a wide range of moisture
content. A maximum green strength of
21 was attained at 4-4 per cent moisture
(by interpolation). The sand possessed a
low permeability throughout the moisture
range studied, the maximum being only
22-5 at 6 per cent moisture (interpolated).
Its flowability was fairly satisfactory. A

F1G. 16 — WASHED SAND GRAINS OF WHITE SAND RETAINED ON (a) 30 aND 40, axp (b) 40 AND
50 MESH [ x25]

TABLE 16 — HIGH TEMPERATURE TESTS ON

WHITE SAND

FirinG TiME OF VOLUME OF SURFACE CHARACTERISTICS OF THE TEST PIECES ULTIMATE REMARKS
TEMP. SOAKING TEST PIECE AFTER FIRING CRUSHING
°C. hr. AFTER STRENGTH
FIRING Ih.[sq. in.
cu. in.
900 1} —_ Crumbled to powder —
1000 11 — do —
1150 1% 6-530 Yellowish in colour; very compact; friable when rubbed —
between fingers
1250 1% 6-401 Complete fritting of the grains; slightly mottled texture; 839-2  Sintering temp.
brown spots in a white matrix; surfaces compact; texture 1250°C.
fine ;
1450 13 —_ Slight deformation; cracked slightly at the bottom; mottled —
texture less prominent; dull brick sound when struck
1550 2 — Distorted and deformed; considerable squatting; grains —

showed complete vitrification, slightly glassy and com-
pact; dull brick sound when struck
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F1G. 17 — SURFACE CHARACTERISTICS OF TEST PIECES MADE OF “{’HITE SAND AND FIRED AT (left to
right ) 1150°, 1250°, 1450° AND 1550°C.
TABLE 17 — MOULDING_CHARACTERISTICS OF WHITE SAND
MOISTURE CONTENT, %
— A Ty
. 3100 4-000 5-000 5-700 7-000
A.F.A. green permeability No. 10 15 19 22 20
Green compressive strength, 1b./sq. in, 13 20 20 19 16-400
Green shear, lb./sq. in. 1-900 3-300 4-000 4-200 4-100
Mould hardness 90 91 90 89 87
Flowability 80 70 71 64 51
Bulk density before compression 1250 1-136 1:064 1-000 0~909
Bulk density after compression 1-699 1699 1-699 1-719 1-767
Shatter index value 25-940 52-970 79-450 87-880 94-910
Dry compressive strength, 1b./sq. in. 21 45 86 92 122
Dry shear, 1b./sq. in. 2500 5+700 9200 12-200 30-000
characteristic feature of this sand was the [ BB g == i
high values of shatter index obtained for it T GREEN COMPRERS et 200
. . e o DRY COMPRESSIVE
between 5 and 7 per cent moisture, the maxi- 201200 Y stheneTh | | oo
mum value obtained being 94 at 7 per cent i | / | 0 Z
moisture. Its dry strength properties were § |§ , \\\o g
1 d. Th f f botl 1 swepef—f W S,
also good. e surfaces of both green and ¢ %[> 7 /J) s
dried sand test pieces showed no signs of £ |2 / _ w >
R . z
friability unlike the Jubbulpore green and 2, CI o o &
yellow sands. The results of the above tests | |2 g ot
are given in Table 17 and graphically repre- 4 |, g @
. . £ w 7
sented in Iig. 18. 2 8w 4o = © 2
. . . . 4
In view of the low fusion point and high & |° - 40 u
green compressive strength of the sand 3 o) wllr? -
. aye . N
coupled with low permeability, it was con- z O/é/" 3
sidered necessary to incorporate with it an H °r
equal weight of sharp silica sand in making ol o

sand mixtures, in order to improve the
quality of the sand for steel moulding. Three
sand mixtures were, therefore, prepared em-
ploying additions of Jubbulpore yellow sand
in two of the mixtures and washed quartzite
sand in the third.

Mixture No. 1 contained the Jubbulpore
white and yellow sands in the ratio 1:1.
The moulding characteristics of the above
mixture at three different moisture contents
are given in Table 18.

4 s 6
MOISTURE, %,

I1G. 18 — MOULDING CHARACTERISTICS OF WHITE -
SAND

The moulding characteristics of mixture
No. 2 containing the Jubbulpore white and
yellow sands in the ratio 1:2 are given in
Table 19.

It is observed from Tables 18 and 19 that
the addition of Jubbulpore yellow sand,
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TABLE 18 — MOULDING CHARACTERISTICS OF
MIXTURE No. 1

MoisTurE, %
e

TABLE 20 — MOULDING CHARACTERISTICS OF
MIXTURE No. 3

MOISTURE, %
A

r N re —y
3-400 4-200 5200 2600 3-100 5-200 6-600
A.F.A. green permeability 22 35 45 A.F.A. green permea- 88 100 100 87
0. bility No.
Green compressive strength, 18-300 17250 15-300 Green compressive 8-400 7-900 5-900 4-700
1b./sq. in. strength, 1b./sq. in.
Green shear, 1b./sq. in. 3200 4-000 3-300 Green shear, 1b./sq. in. ~ 1-500  1-700  1-100  1-000
Mould hardness 88 86 85 Mould hardness 84 84 79 75
Flowability 69 68500 62500 Flowability 77500 82 82 79
Shatter index 77-250 76-560 79- 690 Shatter index 24-710  33-140  30-29 26-810
Dry compressive strength, 82:000 95500 114-700 Dry compressive 38500 41 70 79
1b./sq. in. strength, 1b./sq. in.
Dry shear, 1b./sq. in. 10200 19000 34-500 Dry shear, 1b./sq. in. 10 12 15 17
Relative density 1-748 1-767 1-767 Relative density 1:5673 1-592 1-621 1-641
TABLE 19 — MOULDING CHARACTERISTICS OF
MIXTURE No. 2
KO 200
MOISTURE, % i GREEN PERMEABILITY
- A ——— .nuumn‘l‘s:l“;‘i‘“ 0
2200 2-800 4-000 2
d 6l < i stamet | | 2
A.E.A. green permeability 39 75 65 k3 “ =
0. P = N
Green compressive strength, 14-200 14-900 16100 4 199, >
1b./sq. in. g 3 T~ 4
Green shear, 1b./sq. in. 2-600 2-800 -3-900 g R’} e 29 x
Mould hardness 87 87 87 3 3 \ ]
Flowability 81 74 66 " g \0 wo 3
Shatter index 21-580 48-420 81-550 . 5 £
Dry compressive strength, 34-500 61-000 97000 2 gl % 80 O o ———0 e
1b./sq. in. _3, e ~~1| P¥oe @
Dry shear, 1b.[sq. in. 6-000 8:000 10-000 £ z 5(\_9\ 6 2
Relative density 1-748 1-748 1-748 3 C - - H
o o — ——0 ]
v 4% e} & «
3 H
: -
>
. . . . ok 4L o &
especially in mixture No. 2, increases the 2 s Py s 3 2

permeability and decreases the green strength
of the sand to some extent and also lowers
the high shatter index value of the white
sand.

It is also seen that addition of yellow sand
imparts better dry strength properties to the
mixture as compared to the white sand
although the permeability value of the
former needs improvement.

In mixture No. 3, Jubbulpore white sand
was blended with washed quartzite sand
(A.F.A. fineness No. 55 and silica content
96 per cent) in the ratio of 1:1 to improve
its permeability and refractoriness. The
moulding characteristics of this mixture are
given in Table 20 (Fig. 19).

It is observed from Table 20 that addition
of sharp sand like quartzite improved the
permeability of the sand (mixture No. 3) as
compared to mixtures No. 1 and 2, although
other properties were adversely affected to
some extent, particularly the shatter index
value. The mixture could be worked only
between 5 and 6 per cent moisture content.
It may prove suitable only for light and
medium castings. Firing test pieces rammed
with sand mixtures No. 2 and 3 showed
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improved results. No signs of squatting,
distortion or cracking were observed even
in the case of test pieces fired at 1450° and
1550°C.

A study of the casting characteristics of
the mixtures revealed that the Jubbulpore
white sand when used alone does not give a
satisfactory steel casting response. Mixtures
No. 2 and 3 gave satisfactory steel castings.
The former gave superior castings. The
castings in both these cases showed clean
surfaces and the adhering sand layer was
easily knocked out.

Conclusions

Jubbulpore green sand — The parent rock
is friable and possesses an open texture.
Simple crushing and light milling of the sand
for 5 min. yielded an exceedingly well-graded
sand. The sand was medium coarse with an
A.F.A. fineness No. of 32 and with nearly
80 per cent of the grains between 0-5 and
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0-3 mm. It was mainly composed of quartz
of sub-angular to rounded shape uniformly
coated with the mineral glauconite. In
these respects it compares well with the
lower green sands of U.K. Its refractori-
ness was sufficiently high. Moulding charac-
teristics of the raw sand showed limited
range of workability between 3 and 4 per
cent moisture. Its casting characteristics
revealed poor surface finish, presumably due
to a reaction between glauconite and molten
steel.

Treatment in a hydroclassifier yielded a
well-graded sand, and as much as 91 per cent
of the sand grains were retained on 30, 40
and 50 mesh sieves. The washed sand after
bonding with 5 per cent Bihar bentonite and
2 per cent dextrine showed very high per-
meability values. Its green compressive
strength, flowability, shatter index, etc.,
were fairly satisfactory. However, it was
felt that the additions of ¢. 1-5 per cent
cereal binders like ‘ Mogul * corn flour, 2 per
cent of plastic fireclay and 10-15 per
cent silica flour to the above sand mix may
enhance its dry strength to the extent re-
quired for heavy steel castings. Test cast-
ings produced with the washed sand and
bonded with Bihar bentonite and dextrine
showed much superior surface characteristics
with no visible signs of burning on.

Jubbulpore green sand washed free of
clay and glauconite and suitably blended
may, therefore, prove suitable for steel
foundry purposes. However, in view of its
coarse grain, the sand may not be suitable
for light and medium castings for which a
finer grade is more desirable.

Jubbulpore yellow sand — This sand is of
medium coarse grade with an A.F.A. fineness
No. of 38:56. As received, the sand contain-
ed 85 per cent silica and 5-66 per cent
alumina. Its fusion point was 1690°C.
The sand does not require auxiliary binders
as it possesses requisite strength and other
physical properties for steel castings, in the
raw state. However, surface friability of
the test pieces was observed in the green and
dried states. The surfaces of the test blocks
produced with this sand revealed clean
surfaces, free from defects.

This sand may be recommended for dry
sand moulding for medium and heavy steel
castings. The surface friability associated
with this sand can be eliminated to a large
extent by suitable surface dressing.

Jubbulpore white sand — Jubbulpore white
sand is a fine-graded sand with an A.F.A.
fineness No. of 78. The raw sand contained
80-48 per cent silica and 6-27 per cent
alumina. Its fusion point was fairly low
(1530°C.), which may be due to a rather
high percentage of lime (4-4 per cent). High
temperature tests showed that even at
1250°C., the test pieces sintered into hard
and compact bodies. .

In the raw state, the sand showed a high
green strength over a wide range of moisture
contents, the maximum being 21 Ib./sq. in.
at 44 per cent moisture. Other character-
istic features of this sand are its high shatter
index and low permeability value through-
out the moisture range tested.

The Jubbulpore white sand when blended
with the Jubbulpore yellow sand in ratios of
1:1 and 1:2 resulted in the improvement
of the properties of the resulting sand mix-
tures as regards permeability, refractoriness,
green strength and shatter index.

This sand in its raw condition is, therefore,
not suitable for use in steel foundry due to
its poor refractoriness, low permeability and
high green strength and shatter index. Addi-
tion of sharp high silica sand is necessary to
reduce its green strength to requisite limits
and to improve its permeability. Such
blended mixtures may prove suitable for
moulding light and medium steel castings.
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Molecular Engineering

impressive achievement, has remained
largely empirical. In the last 50
years, physics and chemistry have arrived at
precise, quantitative statements about the
structure of atoms and molecules and their
interaction in gases, liquids and solids. But
it cannot be said, excepting in a few rare
instances, that engineers are alive to this
newly acquired mass of knowledge to respond
adequately to the technical challenges that
engineering is being called upon to tackle in
regard to the increasing demiands and strin-
gent requirements for new materials as a
result of the growth of nuclear and other
modern sciences. The answers to the de-
mand for new materials, with the traditional
macroscopic approach, are often slow in rea-
lization and are arrived at after a number of
uncertain approaches with mounting costs.
In a thought-provoking contribution to
Science [123 (1956), 315] a new mode of
thinking about engineering materials and
problems, termed ‘molecular engineering ’,
to secure a more fundamental foundation on
which a more powerful technology can be
erected, has been suggested by A. von Hippel,

ENGINEERING practice, despite its

Director, Laboratory for Insulation Research, -

Massachusetts Institute of Technology (MIT).
Molecular engineering involves a change-over
from the phenomenological approach towards
matter to a full appreciation of the funda-
mental properties and characteristics at the
molecular level and uses them to suit the
requirements in view. In Hippel's words,
the molecular engineer, ““instead of taking
prefabricated materials and trying to devise
engineering applications consistent with their
macroscopic properties, builds materials from
their atoms and molecules for the purpose at
hand. This new approach gives the engineer
a true spiritual connection with modern
science, a rich and fruitful partnership and
a new freedom of action. He can play chess
with elementary particles according to pres-
cribed rules until new engineering solutions
are apparent. He can be selective by insight,
foreseeing inherent limitations of materials,
and making use of their actual capabilities.”

In many problems in modern engineer-
ing — mechanical, electrical, aviation, etc.—
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what appears from a macroscopic point of view
to be an elementary phenomenon, described
by a few simple parameters, may be the out-
come of unrecognized complicated molecular
events which, depending on the circums-
tances, may take a variety of courses, thus
involving uncontrolled molecular parameters.
The prehistory of a material in regard to dis-
locations, disorders or imperfections of a
molecular nature, or impurities and their
mode of distribution, enter as variables to
reckon with in critical performance tests.
The decisive nature of the procedures of the
classical engineer cannot be relied upon in
the present context of the new and critical
requirements. IFor example, a material can-
not be characterized by chemical composition
alone; its prehistory and detailed arrange-
ment of constituents matter vitally. Pheno-
mena such as metal fatigue, explosion hazard,
electric failure or loss of ferromagnetism,
which are important from design considera-
tions of the future aeroplane, are all structure
sensitive and can be tackled and controlled
only from a step by step appreciation of the
molecular and atomic processes taking place.
Though incomplete and not made to order to
fit in any and every situation, much of the
needed information has been and is being
acquired by the scientists. The incomplete-
ness of the data should not allow the engineer
to let slip the leadership from his hands and
wait in complacence a further generation till
the information he needs is supplied to him
by physicists and chemists. Engineers should
get familiar with sensitive non-destructive
tools like X-ray analysis, spectroscopy, elec-
tric and magnetic measurements and the new
probing methods of nuclear and magnetic
resonance. Only by enlisting the engineer
as an active partner of scientists in such
molecular thinking can the squandering of re-
sources in precarious approaches be avoided.

This reorientation in the practice and
teaching of engineering cannot be brought
about by merely adding some more courses
to existing engineering and science depart-
ments of schools. The real answer to this
problem requires a pioneering effort by the
universities in retraining engineers in a basi-
cally new teaching and research programme
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envisaging interdepartmental laboratories
having no boundaries between different
departments or between schools of science
and those of engineering. An appraisal
of the present capabilities of the new
methods in competition to the old ones is
also necessary to foster molecular engineer-
ing consciousness. ‘
Such an organization must think in terms
of a three-tier structure. The first floor
consists of pure scientists laying the strong
foundation in fundamental research with the
object of exploring the unknown for accumu-
lation of fresh basic knowledge. The second
floor accommodates those who are engaged
in its long-range application. The third is
the implementation stage to develop proto-
types. Such a composite laboratory struc-
ture offers a challenge to all kinds of talent
found in schools of engineering, from the
mathematical and theoretical physicist to the
designer of gadgets. There will be a feed-

back among all activities cross-fertilizing each
other’s mind and stimulating thinking and
critical appraisal in a chain reaction and
allows a more searching approach of any
problem from many angles. If such broad-
based laboratories are established and their
aims supported by teaching on an inter-
departmental level, the problem of learning
and applying with dispatch the concepts of
molecular engineering can be solved.

The Laboratories for Insulation Research,
MIT, built up since 1937, have been serving
as the proving ground for this novel experi-
ment. Its staff consists of physicists, che-
mists, electrical engineers and ceramicists;
mechanical, chemical and metallurgical engi-
neers as well as biologists will be added in due
course as experience and confidence grow.
Their endeavour is to contribute to the
fundamental understanding of the electric
and magnetic properties of matter and to
their application in engineering devices.

Abstracting Board of ICSU

tific Abstracting organized by the

Department of Natural Sciences of the
Unesco, held at Paris in June 1949, recom-
mended that (1) good co-operation between
existing scientific abstracting services should
be established and co-ordinating committees
should be created, (2) all original articles ap-
pearing in scientific journals should begin or
end with an author’sabstract prepared accord-
ing to a set of rules published by the Royal
Society, and (3) a single international general
abstracting journal for physics and cognate
sciences should be published. To implement
the above recommendations, a joint commis-
sion was constituted by the International
Council of Scientific Unions (ICSU) in 1949.
Experience in the working of this joint com-
mission and the discussion that followed as
to the best way of organizing such a service
revealed that the international co-operation
obtaining at present in physics abstracting
was a more promising starting point than in
other subjects in the vast field of scientific

THE International Conference on Scien-

documentation. Thus it was recommended
in 1950 that two independent journals be
helped in their work by a responsible, per-
manent, international organization to publish
a single international general abstracting
journal for physics in two important lan-
guages, as a first step towards the ultimate
goal of a single journal for all cognate sciences.
Accordingly, the joint commission was dis-
solved and the Board for International
Abstracting Service was formed in 1952.
The Board, maintained by funds from Unesco
and ICSU, and controlled by the ICSU,
began functioning from June 1952. It was
given legal recognition by an Arrete Royal
dated 3 November 1953.

An account of the different aspects of the
work that the Board has done, since its
inception, in the field of physics is given
below:

Authors’ summaries — As a result of the
efforts made by the Board, most periodicals
being published in Australia, Belgium,
France, Germany, Italy, Netherlands, Scandi-
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navia, Canada, Japan, U.K. and U.S.A,,
which contain original articles on physics,
have agreed to publish, either in French or
English (or both), authors’ summaries pre-
pared according to the rules approved by
the Royal Society and Unesco. The editors
of the respective journals see to it that the
synopses sum up and bring about correctly
the substances of the papers so that the
Board’s member-journals can save delays
resulting from further abstract revision and
print them verbatim. These summaries which
the Board receives, generally by air mail,
from 55 journals printed in different countries
are in the form of either complete page proofs
or clippings of authors’ summaries. They
are microfilmed or photocopied to serve all
member-journals.

Russian literature — Keen interest is being
shown in making available the Russian
research literature in physics. The editors
of member-journals are being provided, since
February 1955, with microfilm copies of
proofs of a dozen important Russian journals
of physics. On receipt of the results of an
enquiry instituted by the Board, at the
request of the American Institute of Physics
(AIP), in 12 European countries to assess the
feasibility of a scheme, the AIP has started
a full-scale literal English translation of the
Russian Journal of Theoretical and Experi-
mental Physics. The Board also helped, in
association with the publications committee
of International Union of Pure and Applied
Physics, in the publication of reviews des-
cribing the activities and progress of principal
_schools of research in physics of U.S.S.R. and
other Slavonic countries.

Classification — The Board is represented
by the editor of one of the member-journals
on the special committee of the Federation
International de Documentation, from which
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originated the revision of the UDC classifica-
tion in physics. IFull co-operation is given
to this new classification by uniform adoption
of it by all the member-journals.

Non-periodic publications — Organizers of
congresses and colloquia are requested to
ensure proper means of publication of the
proceedings in recognized journals and to
send incidental special reports to the Board
for thorough abstracting. Also the editor of
each member-journals deals with abstracting
such publications of a group of countries and
draws the attention of his fellow-editors to
the worthwhile physics publications.

Chemistry — The Board’s activities were
extended to include chemistry also in October
1954 and Chemical Abstracts (for English)
and Bulletin Analytiqgue (for Irench) have
been unanimously elected as member-jour-
nals. Work has begun in this field and the
editors of the chief chemical journals are
being contacted with a view to exchange
page proofs between the members for che-
mistry.

The growth of the ICSU Abstracting Board,
though continually supported by the Unesco,
has been necessarily slow because of the
necessary prudence that governed its actions
and of the limited means coupled with the
vast scope of the undertaking. Even so,
the feasibility and utility of the enterprise
was completely demonstrated by the mem-
bers of the Board, which can be judged from
the interest evinced in the work of the Board
by the International Union of Mechanics and
the International Union of Biology with a
view to instituting similar services in those
sciences. The problem of dealing success-
fully with the large increase of work by its
extension to other subjects and other means
of supporting the service still remain to be
tackled [Science, 123 (1956), 423].
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CENTRIFUGAL AND OTHER ROTODYNAMIG
Pumps by Herbert Addison ( Chapman &
Hall Ltd., London ), Second Edition, 1955.
Pp. x + 530. Price 50s.

This book deals with principles, design and
construction, performance and installation
and operation of pumps to which the author
has given the apt generic name rotodynamic
pumps, in which “ the interchange of energy
between the fluid and the rotating blades
depends upon the development of tangential
acceleration in the fluid elements”. The
author has taken great pains to illustrate “ the
kinship between radial-flow, mixed-flow and
axial-flow pumps .  Positive pumps fall out-
side the scope of this volume.

The book is divided into five parts and
contains a fairly comprehensive bibliography,
two charts useful for design purposes, a
table of symbols, and tables of conversion
factors and computation data. The method
and order of presentation remain substan-
tially the same as in the first edition as also
the subject matter. The style of presenta-
tion is direct and at times graphic. The
large number of illustrations form a special
feature of the book. The illustrations are
generally excellent. The reviewer, however,
had occasional difficulties in distinguishing
the different letterings on the illustrations.

The introductory chapter is lucid. The
writer draws attention to the facts that in
rotodynamic pumps ‘‘ discharges up to 10
tons per second per pump are not unusual ",
““ pressures up to 3,000 lb./sq. in. may be
generated ” and “ powers up to 60,000 h.p.
per unit may be absorbed .

Part A of the book dealing with the funda-
mental principles is divided into 5 chapters
(Chapters 1-5). In Chapter 1, the author
deals with centrifugal pump impeller under
ideal conditions. The author introduces the
datum blade, i.e. “the particular shape of
blade which under ideal conditions will have
no effect on the flow whatever ”’, and from
it evolves the working blade. The usual
equations are then derived and the relation
between the blade form and impeller per-
formance deduced. In Chapter 2, the flow
conditions in the impeller are described. An

excellent diagram giving idealized represen-
tation of distribution of pressure heads in
the impeller corresponding to a radial velo-
city is given, which should help greatly
to picture the flow conditions within the
impeller. An estimate of the dynamic
thrusts on a blade has been made and the
author introduces the term ‘relative blade
loading ’ as the ratio between average dif-
ferential pressure head and the total head
generated by the pump. In Chapter 3, the
mixed-flow and axial-flow rotors are dealt
with. The author indicates a method of
establishing blade form for mixed-flow centri-
fugal pump rotors and discusses briefly the
aerofoil type of axial-flow blade. In Chap-
ter 4, the principles of recuperation are dis-
cussed as also casing, diffusers, etc. Chapter
5 will be of great interest to professional
engineers and designers. In this chapter
the author has emphasized the need for non-
dimensional standards for comparing pumps.
After introducing non-dimensional quantities
such as the ‘width ratio’, ‘speed ratio’
and ‘flow ratio’, the author poses the
question how two pumps should behave if
both of them work under the same head or if
both of them work under the same speed.
He establishes the necessary conditions under
which comparisons can be made; the idea of
geometrically similar rotors is introduced and
methods given for reducing the performance
of any pump to standard conditions based
under two systems, viz. (i) performance
under ‘unit conditions’ and (ii) perform-
ance under ‘specific conditions’. Under
unit conditions, ‘‘ the ideal performance of
a pump geometrically similar to the actual
pump, having a rotor of unit diameter
revolving at unit speed " is computed and the
author deduces non-dimensional numbers
such as the °characteristic head number’
and ‘ characteristic discharge number ’ inde-
pendent of the system of unit and the size
of the pump. So long as one is concerned
with a given shape of rotor, working under its
specified conditions of speed ratio, etc., the
characteristic numbers are wholly unaffected
by changes of head, speed and diameter.
The second approach, i.e. performance under
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specific conditions, is based on the concept
that a pump is of standard size if, when
generating unit head, it delivers energy to
the liquid at unit rate. Such an imaginary
wheel is termed ‘specific wheel’ and its
speed the ‘specific speed’. The author
introduces an alternative non-dimensional
number, viz. the characteristic shape number,
to take the place of specific speed normally
used by hydraulic engineers.

Part B (Chapters 6-10) of the book deals
with design and construction of the pumps.
In Chapter 6 the general problems of pump
designs have been presented. In Chapter
7 a fairly comprehensive treatment of the
constructional details of centrifugal pumps
has been given. Especially interesting are
the paragraphs dealing with axial hydraulic
thrust on the impeller and methods of
relieving it. There is also an interesting
paragraph dealing with the theory of the
sealing ring and one on the types of sealing
rings. In the second part of this chapter
routine computational procedure to be fol-
lowed in the design of centrifugal pumps
has been lucidly presented. In Chapter 8
constructional details of mixed-flow and
axial-flow pumps have been given as also an
elementary but lucid presentation of the
aerofoil theory of propeller pump design. In
Chapter 9, the author answers the question
why pumps with multiple rotors should be
used. The chapter is largely descriptive but
has been carefully written and illustrated
with a number of excellent diagrams. In
Chapter 10 the special features of pumps for
special duties have been briefly indicated.
The range covered is wide and includes well
pumps, mine pumps, borehole pumps, shaft-
driven pumps, submersible pumps, -ctc.
Many construction.details have been given
as also design data for borehole pumps with
which many engineers are concerned. The
constructional peculiarities of pumps for hot
and volatile liquid, corrosive, abrasive and
of sub-standard pumps have been briefly
described.

Part C (Chapters 11-17) deals with per-
formance of pumps and Chapter 11 largely
with definitions and terminology. One using
the book for the first time would be well
advised to recapitulate Chapter 5 before
reading Chapter 11. In Chapter 12, testing
of pumps is described: types and conditions
of tests, measurementofspeed, pressure, power,
etc.,, are described. Under sections dealing
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with plants for testing at works, the author
describes closed circuit test rigs for low
head pump and high delivery head and high
suction head pumps. Many practical tips
have been given, as also typical layout for
routine testing. There are a few paragraphs
on tests at site which a young engineer
would be well advised to read with care.
Finally, there is a section on special tests
dealing with testing with air, on scale model
tests and on test for observation of internal
flow conditions. In Chapter 13, performance
under design conditions has been studied
and the various losses such as power loss,
friction loss of different kinds have been
indicated and an interpretation of the energy
diagram given. In it will be found an
interesting section dealing with the con-
nection between the shape number and the
energy loss. The author has also indicated
the general trends in design. In Chapter
14, the author has described the performance
of pumps under reduced flow and increased
flow conditions, i.e. when deviations are
made from design conditions. In the opinion
of the reviewer this chapter and the Chapters
5 and 6 should be studied along with Chapter
15 which deals with universal flow conditions.
These form the backbone of design theory
and performance calculations. In Chapter
16, pumps are studied in their installed
conditions. This is an interesting chapter
in which the author has described the effects
of excessive suction head. A paragraph on
minimum pressure follows a paragraph on
critical suction head and the reader is intro-
duced to the concept of cavitation and the
effects of cavitation. The author gives prac-
tical rules for estimating suction lift and
introduces the formulae for Thomas’s cavi-
tation factor and suggests that instead of
using graphs a cavitation factor may be
computed from the formula constant multipli-
city specific speed raised to the power § for
single-inlet impellers. Service effects on
pumps have also been briefly indicated.
Chapter 17 dealing with transitory conditions
is also an interesting chapter. In it the
phenomena during starting and stopping of
pumps are discussed and practical hints on
starting and stopping of pumps are provided.
Part D (Chapters 18-21) deals with
installation and operation of pumps. In
Chapter 18, allied machinery and auxiliary
appliances are dealt with including pump
rooms. Chapter 19 contains a final survey
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of the complete pumping plant. Topics
covered are overall cost of pumping, choice
of prime-mover, choice of pump, etc. In
Chapter 20, the author gives his views on
certain typical installation problems such as
grouping of pumps, principles of boosting,
surge chambers, reduction of positive and
negative surge, etc. Chapter 21 is a brief
chapter on erection, operation and mainte-
nance of pumps. The scope of the chapter
may be seen from the section headings:
erection on site, preparation for running,
starting the pump, routine attention during
running, stopping the pump, some possible
faults including suction trouble, repairs and
renewals.

Part E contains illustrative examples.
There are 47 worked out examples which are
a great help in understanding clearly the
principles formulated in the body of the book
and to understand the application of the
formulae to design and performance cal-
culations.

This is indeed one of the most compre-
hensive books on centrifugal and rotodynamic
pumps which has come to the notice of the
reviewer. If at all there is a complaint
against the book, it is that the author
has tried to give the readers perhaps too
much information in some 530 pages. The
beginner would perhaps like a more detailed
presentation particularly of material con-
tained in Part A and in the earlier chap-
ters of Parts B and C. Comparison of this
volume with other publications of this type
is not possible; nevertheless one cannot
help naming another contemporary book,
Stepanof’s book on Centrifugal and Axial
Flow Pump (Wiley & Sons, 1948). Both
are admirable books, each having a special
approach, and the reviewer commends them
to young engineers who want to make a
specialized study of the subject.

That a specialized book of this kind has
run into a second edition in seven years is an
adequate testimony to its usefulness. The
author has to be congratulated on his pre-
sentation. The book is aimed to answer
such questions as: how pumps work ? how to
build pumps ? how pumps behave ? and how

pumps should be installed ? These questions
have been answered competently and satis-
factorily.

S. R. SEN GuprTA

CHEMICAL P1LoT PLANT PRACTICE, Vol. I by
D.G. Jordan (Interscience Publishers Inc.,
New York ), 1955. Pp. viii 4+ 152. Price
$ 3.50

What is a pilot plant, how, when and why it

should be built, what data should be derived

from it, and how pilot plant data should be
used for the design of a bigger plant — these
are somz of the questions which the author
has attempted to discuss in a simple, clear
and objective manner. The book is divided
into six chapters, viz. general considerations,
scale up problems, handling of solids, liquids
and gases, chemical reactors, separation
process, and cost estimation and report
writing. At the end there is also a list of
references. :

The author has made many practical and
valuable suggestions on several aspects of
pilot plant practice including the human
aspect.

The author is on the staff of the American
Cyanamid Company, Stanford, Conn. In
the preface he says that his experience has
beenmainly in the syntheticorganic industry,
an1 naturally the book has a bias in this
direction. This is not an exhaustive treatise,
nor a complete reference work on pilot plant
practice. It does not give information on
many points on which the pilot plant engineer
would want guidance. But the book serves
as a good introduction to the subject and is
eminently readable.

The value of the book would have been
considerably enhanced if the author had
illustrated the many points he has discussed
by an actual example of the development of
a process from the laboratery through pilot
plant to a large-scale plant.

This book should be read by every one
who has anything to do with development
of products and processes, and particularly
by every worker in the field of industrial
research.

N. R. KuLoor
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55s.
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Sambhar Lake bittern salt

SHRI S. L. CHAWLA OF THE DE-
partment of Applied Chemistry,
Indian Institute of Technology,
Kharagpur ( present address: Ap-
plied Science Department, Delhi
Polytechnic, Delhi ), has commu-
nicated the results of preliminary
phase rule and fractional crystal-
lization studies carried out with
Sambhar Lake bittern salt. No
profitable use has been found at

present for Sambhar Lake salt
bittern though it is a good source
of sodium ‘sulphate, carbonate
and bicarbonate.

Salt deposited as a result of eva-
poration of the bittern contains:
sodium chloride, 50; sodium sul-
phate, 30; and sodium carbonate
and bicarbonate, 20 per cent. The
separation of these constituents is
notonly of theoretical interest from
the point of phase rule and fractio-
nal crystallization studies, but also

Bittern salt (50 mesh), 1 kg.

Hot water (70°C.),

Liquor

from the pointofrecoveryofsodium
sulphate and sodium carbonate.

As a result of investigations
carried out at the Institute, a pro-
cedure for the separation of the
constituents of bittern salt has
been worked out. The results of
typical experiments are presented
in the flowsheet which forms the
basis for large-scale trials. The re-
coveries shown are the result of a
batch process and are expected to
improve in continuous operation.
The residue at E can be added to
the bittern salt and the liquor at
C and F can be used for the
recovery of sodium carbonate.
The crystals of sodium sulphate
obtained at D can be mixed with
the residue A.

500 cc.

Residue

100 cc. hot water (70°C.)
added and cooled to 20°C.

Cold water (5°C.),
1,600 cc., added

|

Liquor (B)

Evaporated at 110°C.

Residue (A)

Dissolved in 1,000 cc.
hot water (70°C.) and
cooled to 20°C.

Na,SO,
(200 g. anhyd.)
[Na,SOy4, 99:4;

NaCl, 0-4;
Na,CO;, 0-25%]

Residue (E)
(50-60 g.)
[NaCl, 75;

Na,SO,, 13;

Na;COs, 12%]

added to (B)

Liquor (C) Na,SO,
crystals (D)
Liquor
Vacuum
evaporation

Liquor (F) Residue

(110 cc.) (300 g.)
[NaCl, 93;

Na,SO,, 4-35;

Na,COj, 3-0%]

Liquor

Cooled to
5°C.

Recycle

Liquor

Na,S0,
[Na,SO,, 91;
NaCl, 35;
Na,COy, 5:1%]
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R. serpentina grafts

SHrr K. N. KauL (NATIONAL
Botanic Garden, Lucknow) re-
ports the successful grafting of the
aerial parts of Rawuvolfia canescens
on the subterranean parts of Rauw-
volfia sevpentina. The graft, which
can be grown in the open, com-
bines the characteristics of 2. ser-
pentina, namely the presence of
reserpine in its roots, with the
hardiness of R. canescens. At the
time of harvesting, the subterra-
nean portion can be removed leav-
ing a small portion of the root for
transplanting purposes. If the
basal portion of this aerial part is
treated with growth-promoting
hormones (B-indolyl acetic acid,
B-indolyl propionic acid, etc.),
before planting, 100 per cent root-
ing takes place.

Enzymatic synthesis
of cholyl coA and
taurocholic acid

THE PRESENCE OF A NEW ENZYME
is reported in the microsomes of
liver which activates cholic acid
according to the following reac-
tion:
TP, Mgt +
Cholic acid - coA i” 'E_,
cholyl coA . ... (1)
The isolation of cholyl co-
enzyme A is the first instance of
the occurrence of an activated ste-
roid in a biological system.
A second enzyme has been found
in the supernatant fraction of liver
that will carry out the reaction:

Cholyl coA + taurine —
taurocholic acid 4 coA . . (2)

Both microsomal and superna-
tant fractions were isolated from a
phosphate buffer homogenate by
the differential centrifugation me-
thod. The microsomes were wash-
ed once each with isotonic potas-
sium chloride and distilled water.
The supernatant was dialysed
for 24 hr. against distilled water
and then lyophilized. Mitochon-
dria were isolated from a 0-88M
sucrose homogenate.

Incubation of 50 mg. of washed,
lyophilized guinea-pig liver micro-
somes with 4 & moles of coA, 10
moles of cholic acid, 44 1 moles of
adenosine triphosphate (ATP)
and 30 moles of magnesium chlo-
ride in 10 ml. of 0-1M potassium
hydrogen phosphate buffer at pH
7-6 for 60 min. resulted in the for-
mation of 2:2 u moles of a cholic
acid derivative. The compound
was identified as cholyl coA by
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chromatography and by means of
colour reactions. Hydrolysis of
the compound resulted in the
appearance of two bands on paper
chromatograms, one having the Ry
value and colour reaction of cholic
acid, the other having Rj value
and colour reaction of coA.

If chromatographically pure
cholyl coA is incubated together
with taurine in the presence of
dialysed guinea-pig liver superna-
tant, taurocholic acid is produced ;
this demonstrates that cholyl coA
is an intermediate in the synthesis
of the conjugated bile salt.

Taurocholic acid can also be
readily synthesized by combining
the reactions given in equations
(1) and (2). Microsomes, dialyszd
supernatant, cholic acid, coA,
ATP and taurine are all required
for taurocholic acid production
in this overall reaction. Either
microsomal or supernatant frac-
tion alone is inactive [Science,
123 (1956), 377].

Synthesis of rubber
by micro-organisms

RUBBER (¢is-POLYISOPRENE) HAS
been isolated from the sporophores
of certain species of fungi belong-
ing to the genera Lactarius and
Peziza. The first evidence of rub-
ber synthesis by micro-organisms
has been demonstrated in the case
of two species of fungi belonging to
the genera Lactarius and Peziza.

Sporophores of Lactarius species
and ascocarps of Peziza species
were collected and preserved in
ethanol. The carpophores were
separated, ground in a meat
grinder, and extracted for 24 hr.
with acetone. The acetone-ex-
tracted mycelia were then ex-
tracted for 24 hr. with redistilled
benzene containing 0-1 per cent N,
N-diphenyl-p-phenylene-diamine
as antioxidant. The benzene ex-
tracts, blanketed with nitrogen,
were. reduced to known volume
and characterized.

The sporophores of the mixed
Lactarius species contained, on a
dry weight basis, 1-7 per cent of a
rubbery polymer which was solu-
ble in benzene. The infrared ab-
sorption curve of the material
showed it to be cis-polyisoprene.
Its curve is identical with that of
Hevea rubber. From the limiting
intrinsic viscosity values of the
polymer in benzene at 25°C., its
average molecular weight was
found to be 13,900. The rubber
extracted from ascocarps of Peziza
was also cis-polyisoprene, but was

much tougher than that from Lac-
tarius [Science, 122 (1955), 1271].

Structure of stevioside

STUDIES HAVE BEEN CARRIED OUT
to elucidate the structure of stevio-
side, the sweetest natural product
yet discovered. By the use of ion-
exchange resins, about 7 per cent
of the stevioside can be extracted
from dried leaves of Stevia rebau-
diana Bertoni, a small wild shrub
found in certain parts of Paraguay.

Stevioside is a glucoside, con-
taining three glucopyranose units
and nonitrogen. One of the gluco-
pyranose units is esterified at C,
by a highly hindered carboxyl
group in the aglucon. The remain-
ing two glucose units are joined
together with a C, linkage and
then to the aglucon. C,-glucose
units are relatively rare, having
been found in only three other
instances. Carbohydrate csters of
sterically hindered acids have not
so far been found in nature.

cH
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O HOCH)
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Fi1G. 1 — STEVIOSIDE

The tentative structure assigned
to stevioside (Fig. 1) shows that
the aglycon possesses a perhydro-
phenanthrene skeleton to which a
five-membered ring is attached,
but not at the 1, 2-positions as in
the steroids. The ring is analogous
to the structures of the diterpenoid
hydrocarbons phyllocladene and
isophyllocladene, as well as the
diterpenoid alkaloids like the
Garrya alkaloids veatchine, gar-
ryine, cuauchichicine and lauri-
foline. It is likely that aglucon is
a diterpenoid acid and as such
is remarkable in that it exists
in nature as a glucoside [Chem.
Engng. News, 34 (1956), 124].

Ion-exclusion process

THE 10N-EXCLUSION PROCESS IS A
unit operation which utilizes ion-
exchange resins to separate solutes
without the use of chemical rege-
nerants. The separation is depen-
dent upon the physical and chemi-
cal properties of the resin, and no
net ion exchange takes place.
Thus, when an aqueous solution of



two or more solutes is percolated
through an ion-exclusion column
( which consists of ion-exchange
resins ), a separation of the solutes
occurs and they appear in separate
fractions in the effluent. While ion
exclusion is most applicable at
higher ionic concentrations, it is
generally not feasible to effect
complete removal of all the ionic
material by ion exclusion. There-
fore, when complete deionization
is desired, the bulk of the ionic
material can be removed by ion
exclusion and the remaining ionic
material can be removed by con-
ventional ion exchange.

Although separations by the ion-
exclusion process are functions of
several variables, one of the most
important variables from a theore-
tical standpoint is the distribution
constant K, (K3=C;/C,, where C;
is the concentration of the solute
in the resin phase and C,, the con-
centration of solute in the outside
solution). A differential in K,
means that a separation of solutes
is possible and can, therefore, be
used to determine the separability
of solutes. The values of K for
sodium chloride and glycerine are
0-19 and 0-59 for the ion-exchange
resin Dowex 50-X8 (sodium form;
a strongly acidic cation-exchange
resin of the sulphonated polysty-
rene divinylbenzene copolymer
type; 50-100 mesh). Thus, theore-
tically, glycerine can be separated
from sodium chloride by ion ex-
clusion on the basis of the. differ-
ence in Kz This has been estab-
lished by laboratory trials, and the
process has been worked out on a
pilot plant scale.

By employing the ion-exclusion
process, it is possible to separate
up to 90 per cent of the total dis-
solved ionic salts from soap type
crude glycerine. The glycerine
losses were approximately 0-6-
per cent by weight. The following
operating conditions proved to be
most satisfactory for the separa-
tion of glycerine from its dissolved
solids: crude feed rate, 4-25 1b. 82
per cent crude per hr. per cu. ft. re-
sin ; feed concentration, 30 percent
glycerine by weight; feed volume,
26 per cent; flow rate, 042 g.
per sq. ft.; temperature, 180°F.

Although C.P. glycerine cannot
be made by ion-exclusion process
alone, further processing of the
glycerine effluent from an ion-ex-
clusion column by ion exchange to
remove the remaining traces of
ionic material and concentration
by evaporation, will produce C.P.
glycerine conforming to U.S.P.
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specifications. A cost analysis in-
dicates that C.P. glycerine could
be produced by this process at a
cost of one cent per lb. [ J. Amer.
0il Chem. Soc., 33 (1956), 103 ].

Syntactic foams

SYNTACTIC FOAMS, PRODUCED BY
Bakelite Ltd., London, are low
density structural materials which
can be used in heat or sound insula-
tion, or where reasonable strength
is required without adding much
weight. They can also be used for
producing stable and durable flota-
tion units. In their uncured state
they are putty-like in consistency
and can be moulded into shape,
trowelled on to suitable surfaces
and forced into cavities, as well as
pressed in sandwich core cons-
tructions.

Syntactic foams are produced
by bonding together very tiny
hollow spheres, known as Micro-
ballons, with phenolic, polyester
or epoxy resins. Where the foam
is employed as a spacing layer
between skins, the resin used in
the skin construction may also be
used as the binder. In other cases
the choice of binding medium will
be determined by the particular
method of production and the
conditions under which the foam
will operate, but the result in every
case is a uniform foam material of
homogeneous density.

Microballons consist of extreme-
ly small spheres of phenolic resin,
each of which contains nitrogen
gas. This construction gives each
particle considerable mechanical
strength. which is transferred to
the final material when Micro-
ballons are used as fillers in
syntactic foams. In general, the
individual particles have the
same properties as thin films of
heat-cured phenolic resin.

The use of polyester resins as
binding media with Microballons
gives a certain latitude of curing
rate and provides a means of pro-
ducing variable mechanical pro-
perties.

Phenolic resins have good adhe-
sion to Microballons and can be
used to produce primary struc-
tures for heat or sound insulation.
The foams can be produced in situ
to provide an enduring, heat-
resistant medium which is highly
resistant to water and chemical
attack and adverse weather. The
proportion of Microballons to
resin can be varied as required to
provide light foams of maximum
insulation value or heavier foams

with the maximum mechanical
strength.

Where the maximum chemical
resistance to alkali and the maxi-
mum adhesion is demanded of
a light-weight structural member
Bakelite, epoxy resin R 18774 can
be used as the binding medium for
Microballons [Chem. Tr. J., 138
(1956), 716].

Transparent conductive

coatings
SIERRACOTE, A TRANSPARENT,
electrically conductive coating

developed by Sierracin Corp.
(U.S.A.), is being evaluated in air-
crafts ( Douglas RB-66 and Con-
vair F-102A ) for replacing con-
ventional anti-fogging gear which
are heavy and restrict the pilot’s
vision.  Sierracote is the first
transparent conductive coating
applicable to plastic (polyester
only) as well as glass and to areas
of compound curvature. The coat-
ing is metallic and is applied by a
high vacuum method to a thick-
ness of about 20 millionths of an
inch. For best durability, the
coating should be between layers
in laminated panels.

The coated panels are heated by
a power input of 0-5-2'0 watts per
sq. in. Equipment needed to sup-
ply necessary power in the Doug-
las RB-66 weighs about 2-5 1b.,
which eliminates 60 1lb. of anti-
fogging equipment used in the
present method.

Coated polyester panels trans-
mit 60-70 per cent of visible
light, as compared to 90 per cent
for uncoated polyester panels.
But elimination of inner panels
used with current anti-fogging
equipment reduces distortion and
increases the area of vision, re-
sulting in a substantial net gain
in visibility. And since moisture
evaporates as soon as it forms,
no vision-blurring water marks
remain. Coated panels also are
efficient infrared reflectors and
thus prevent much of the sun’s
heat from entering the aircraft
through transparent surfaces
[Chem. Engng. News, 33 (1955),
4646].

Wax-plastic film

EXCELLENT PROTECTION AGAINST
corrosion has been obtained by
coating underground pipes with a
microcrystalline wax and then
covering the wax with polyvinyli-
dene chloride film. The wax used
is a mixture of n-paraffins, iso-
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paraffins and naphthenes having
an average molecular weight rang-
ing from 580 to 700. In liquid
state, the waxes have a very low
surface tension and a viscosity
near that of water. These proper-
ties permit the wax to get into the
pipe’ssurface poresand thoroughly
wet the metal surface, thus in-
creasing the bond and excluding
all moisture. The outer cover of a
plastic film is needed to prevent
the waxes from being displaced
by soil pressure. Polyvinylidene
chloride film seems most suited for
external pipe protection because
of its inertness to soil chemicals
and to hydrocarbons.

The waxes are applied after pre-
heating to 275°-325°F. and at this
temperature range they can be
flooded on to the metal surfaces.
The plastic film is spirally wrapped
around the pipe and the heat of
the wax undercoat shrinks the
plastic film into tight conformity
with the pipe surface. For most
commercial applications, a $-in.
thick wax layer and 2-mil plas-
tic film are considered adequate
[Chem. Engng. News, 34 (1956),
11321

High density polythene

ALKATHENE HD, A NEW HIGH
density polythene developed by
ICI, has many advantages over
normal low density polythene.
The new product can be processed
in the same way as normal low
density or flexible polythene.
Articles injection-moulded or ex-
truded from Alkathene HD can be
treated without distortion for 15
min. at 110°C., as the Vicat soften-
ing point of the product is 116°C.
compared with 83°C. for normal
polythene. The rigidity of Alka-
thene HD moulded objects is one
and a half times as great as of those
made with the normal product.
Alkathene HD is less permeable
than normal polythene to most
vapours and gases and more resis-
tant to oils and fats [Chem. Age,
74 (1956), 585].

Quality of
musical instruments

A NEW METHOD FOR IMPROVING
the musical quality of musical ins-
truments in which an arrangement
similar to the one obtaining in the
Indian Tambura — making the
note rich in harmonics by artificial
addition — has been worked out at
the Physics Department, Nowros-
jee Wadia College, Poona. It has
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been developed as an alternate
method ( by rectification, in this
case) for theinjection of generated
harmonicsin the ‘ Automatic Musi-
cal Instrument’, designed earlier,
which uses bridges with gradual
slope, the vibrating string striking
the bridge continuously near its
end and generating a series of har-
monics.

Fourier analysis shows that full-
wave rectification of a sine wave
provides a method of generating
mainly . the second harmonic,
others being of smaller amplitude.

Half-wave rectification can be
considered to be the result of the
addition of two waves of equal
amplitude: one, the original wave,
and the other a fully rectified
wave. If the amplitude of the
latter is increased, a fully rectified
wave with alternate suppression
results. The proportion of har-
monics, mostly second, can thus
be changed by using different
stages of rectification.

In the experimental set-up used
to test the workability of this
method, the current from a micro-
phone is amplified and the ampli-
fied current is rectified using a
doublediode. The rectified current
rich in second harmonic excites a
reed motor and communicates the
vibrations mechanically through a
coupling mass to the tuned string.
A small portion of the string is
placed in a magnetic field and the
minute e.m.f. developed at the
ends of the string is applied to a
cathode-ray tube after amplifica-
tion for studying the wave form.
The input is 175 c/s. sine wave
from an audio oscillator and the
vibrating length of the string
tuned to fundamental is 60 cm.

The oscillograms indicated that
when a rectified current excites a
string tuned to the fundamental,
it is capable of reproducing the
harmonic also, provided the am-
plitude of the harmonic is in
large proportion and the vibrating
length of string large. The string
can vibrate in more than one mode
corresponding to different phase
relations among the fundamental
and harmonic. Slight detuning
changes the form of vibration
from one mode toanother. A strong
fourth harmonic can be produced
(using a finer wire) by two succes-
sive full-wave rectifications. The
d.c. part after first rectification is
eliminated by transformer coupl-
ing. The method was found to
work satisfactorily and to give the
desired effect [J. Univ. Bombay,
24(NS)(3), 23].

High resolution
microradiography

A METHOD HAS BEEN DEVELOPED
for coupling the high penetrating
power of X-rays with the high
resolving power of the electron
microscope. The new technique
enables for the first time to
have X-ray micrographs at useful
magnifications of 10,000-23,000
diam=ters, showing details that
hitherto could be seen only with
thehelp of the electron microscope.

The basic technique consists of
three steps: (1) making a relief
image of the specimen in a grain-
less medium by means of the
high penetrating power of X-rays;
(2) obtaining a thin replica of
this which is then shadow-cast
and made suitable for examination
with an electron microscope; and
(3) examining this replica under
the high resolving power of the
electron microscope.

The first step is the essential one
and involves new techniques that
make the subsequent steps prac-
ticable. From a search among
known photo and X-ray-sensitive
substances for one that would
show no structure in the electron
microscope range, ammonium di-
chromate was found to be most
suitable. Whilegrowinglargecrys-
tals of dichromate for this use,
it was found that the slight
amount of solution adhering to the
crystal as moisture deposits tiny
crystals on the otherwise plane
surface and that the plane surfaces
crack on drying.

A successful technique finally
developed consisted in removing
the crystal from the mother liquor
and immediately agitating it in
a viscous collodion solution. The
collodion solution aids in washing
off the residual mother liquor, and
because it dries to a film on the
crystal face, it provides a mem-
brane through which moisture can
diffuse slowly. When the collodion
film has become completely dry,
it can be stripped from the crystal,
leaving a completely plane surface
without either grain or roughness.
It was found that other materials,
particularly certain type of plastic
sheetings, which are structure-
less in the working range and
are also adequately sensitive to
X-rays, were also suitable. One
such material is the commercial
polyvinyl chloride-acetate film
that undergoes change of solu-
bility under X-ray bombardment.

The technique for using either
dichromate crystal faces or poly-



vinyl films is quite similar. The
specimen is mounted tight against
the sensitive surface so that there
is no space between them and so
that no motion of one with respect
to the other is possible. The
combination is then mounted in
the path of a carefully limited
beam of soft X-rays for a sufficient
period to form the image.

The effect of the X-ray exposure
is to change the solubility of the
plane surface; the image is devel-
oped in relief by dissolving away
the more soluble portion of the
exposed surface. A mixture of
anhydrous alcohols has been
found satisfactory for developing
the X-ray image on the dichro-
mate crystal face. With polyvinyl
films, 30 per cent acetone in water
can be used.

A cast, thin enough to permit
the passage of the electron beam,
is then made of the relief surface,
using silicon monoxide or other
suitable material. The replica is
mounted on the customary screen.
Finally, the relief of the replica is
emphasized by volatilizing a thin
metal coating, e.g. chromium, on
it from an angle. The shadow-
cast replica is then ready for exa-
mination in the electron micro-
scope.

By this means excellent electron
micrographs of carbon black par-
ticles showing variation in disper-
sion have been obtained. The new
technique will enable examination
of biological specimens without
exposure to the high vacuum of
the electron microscope [Science,
123 (1956), 370].

Phase measurement in
a four-terminal network

A SIMPLE BUT ACCURATE METHOD
of measuring the change in phase
produced by a four-terminal net-
work, often encountered in prob-
lems on electronic circuits, hasbeen
described in a paper in a current
issue of the Journal of the Insti-
tution of Telecommunication Engi-
neers [2(2) (1956), 93]. The me-
thod outlined is a detailed develop-
ment of the elementary treatment
given in a recently published paper
by A. Van Weel, suggesting a
simple method of phase measure-
ment in a four-terminal network.

The principle employed is that,
if a four-terminal network is in-
serted in the closed loop of an
oscillator circuit, then the phase
change A¢ produced by such in-
troduction alters the frequency of
the oscillator by Aw
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where A = <—g§> Ao

Thus if the rate of change of fre-
quency for the entire circuit is
known, then by measuring Aow,
which can be done very accurately,
A¢ can be obtained to a high
order of accuracy, even to a few
tenths of a degree under favour-
able circumstances. Itisadvisable

to see that the value of <7a¢4
0w

for the whole circuit remains cons-
tant, irrespective of the particular
network introduced.

A tuned load amplifier with a
feedback of the phase inverted
output serves as the oscillator
which would normally oscillate at
the parallel resonant frequency of
the tuned impedance. This fre-
quency is designed to be the same
as the one at which the network is
to be studied. Intervening cathode
follower stages reduce interaction
between the network and the oscil-
lator. When the network is insert-
ed within the closed loop, the
oscillation frequency will be
changed to such a value that the
resultant change in phase of the
tuned load impedance compen-
sates the phase change introduced
by the network.

In a parallel resonant circuit
containing inductance (L), capa-
citance (C) and resistance (R) at
and near the resonant frequency,
it can be shown that

9 .
i = 2CRcos? ¢

or |[A¢| = 2 CR cos? ¢. Aw

Thus using a suitable load, accord-
ing to the frequency desired, the
phase change produced by the
network can be found out accu-
rately by noting the change in the
frequency with an accurate fre-
quency meter loosely coupled to
the circuit. It is important to
maintain the sinusoidal wave form
throughout the operating period
to avoid inaccurate results. This
is generally facilitated by the
application of negative feedback
in the amplifier system. Oscillator
stability is to be ensured also. If
desired, a discriminator circuit
may be used to measure the fre-
quency, and knowing the value of

(—g%), the discriminator output

may be directly calibrated in
terms of phase.

Uranium recovery
by ion exchange

ION-EXCHANGE TECHNIQUE HAS
now been adapted for extracting
uranium from low grade ores as
a result of the discovery that
when the leach solution is passed
through an anion-exchange col-
umn, uranium is adsorbed on to
the resin while practically all
other metallic impurities pass
straight through the column. This
was an unexpected result, since
metals in general are adsorbed
only by cation exchange.

For uranium recovery, the ‘ De-
Acidite FF ’ anion-exchange resin
is used, on to which uranium
from the leach liquor is adsorbed
in anionic form. This adsorption
continues till the resin is fully
loaded with uranium, which is
subsequently precipitated from
the eluate. The final product con-
sists of dry cake containing up to
90 per cent uranium oxide.

Owing to the valuable nature of
the leach liquor, and the necessity
of producing pure eluate with the
highest possible uranium value,
the liquor is passed through two
or three columns working in series.
Also, to reduce the consumption
of eluant, elution is also carried
out on a recycling basis [Chem.
Tr. J., 138 (1956), 708].

Treatment of slurries by
ion-exchange technique

A CONTINUOUS COUNTERCURRENT
ion-exchange process has been
developed which extends the use
of the conventional ion-exchange
procedure to the direct adsorption
of soluble constituents from sus-
pensions of finely divided solids,
without the necessity for prior
filtration. The essential feature of
the process is that the free passage
of a suspension through a virtually
compact bed of resin is achieved
by pulsating the flow. The resin
bed becomes alternatively slightly
expanded and then recompacted.
Each pulsation opens the bed
sufficiently to allow the suspension
to progress a short distance during
the forward stroke, but the dura-
tion of the expansion is too short
for turbulence to develop in the
bed. Pockets and channels are
eliminated, and for some appli-
cations an important feature is
that segregation of resin beds of
differing densities takes place very
efficiently. The pulsating flow
also prevents the blockage of the
screen which retains the resin.
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This process has been found to
be as efficient as the conventional
procedures using the same resin.
Since the coarser resin must be
used with the °resin-in-pulp’
process, considerable reductions
in resin loadings are inevitable as
compared with the standard pro-
cess, and shorter cycle times must
be used. A greater volume of
resin, and standard cycle times,
could be used as an alternative.
Since little free space is required
above the top of the bed as the
backwashing operation of the con-
ventional plant is eliminated, the
extra volume of resin could be
contained in a column of the same
dimensions as the standard plant.

It would be possible to modify
an existing ion-exchange column
by fitting an external pulsator unit
and the requisite screens or filter
beds [Austr. J. appl. Sci., T (1956),
98].

Propylene polymerization

LI1QUID PHOSPHORIC ACID HAS
been successfully used as catalyst
in the polymerization of C; olefins
to produce motor gasoline compo-
nents of high quality and certain
molecular weight olefins. Preli-
minary batch reactor investiga-
tions demonstrate that 85-109 per
cent liquid phosphoric acid could
be used as a catalyst for producing
predominantly Cy to C,, of olefin
polymers from propylene contain-
ing gases at 350°F. and at 40 atm.
pressure.

Pilot plant investigations were
carried out in a countercurrent
downflow packed reactor. Pre-
heated, vaporized olefinic feed
and recirculated liquid phosphoric
acid were introduced into the top
of the packed reactor (packed
with & in. copper pellets) and
brought in contact as they flowed
down over the packing. Acid and
hydrocarbon from the bottom of
the reactor passed through a cooler
and into a separator from which
the acid was pumped back to the
reactor inlet. The hydrocarbon
phase leaving the separator flowed
to a stabilizer, where continuous
separation of tail gas and polymer
was effected.

The feed stock employed in
these studies was produced by
fractionation of the C; plus the pro-
duct from the catalytic cracking
of process gas oil and contained
58, 41, 0-5 and 0-5 mole per
cent respectively of propylene,
propane, butylenes and butanes.
Phosphoric acid catalysts contain-
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ing less than 100 per cent phos-
phoric acid were prepared from
commercial 75 per cent phos-
phoric acid by heating to remove
excess water, Catalysts containing
more than 100 per cent equivalent
phosphoric acid were prepared by
combining the commercial 75 per
cent acid with Baker’s.C.P. phos-
phorus pentoxide.

When operations were carried
out with 98 per cent acid at 360°F.
and at an average acid circulation
rate equivalent to 0-6 vol. per
volume of reactor per hour, olefin
conversion varied over the range
22-94 per cent when feed rate was
varied from 0-5 to 2:2 liquid
volumes per hour and the pressure
from 300 to 700 1b. per sq. in.
Reaction rate constants of about
3, 10, 19 and 30 volumes of olefin
per volume of reactor per hour for
the reactor system employed were
obtained with the 92, 98, 103 and
109 per cent phosphoric acid cata-
lyst respectively. The reaction is
relatively insensitive to tempera-
ture in the range 275°-400°F., and
has a relatively low temperature
coefficient, the average activa-
tional energy being about 5,000
cal./g. mole for 98 and 109 per
cent catalysts. Polymer mole-
cular weight increased and the
octane number of the gasoline
fraction decreased with increasing
catalyst strength. From the pilot
runs it appears that a replace-
ment rate between 1 and 4 Ib.
of phosphoric acid per 100 gal. of
polymer will be necessary in a com-
mercial installation.

One of the major disadvantages
of the liquid phosphoric acid-
catalysed polymerization process

is the corrosiveness of the catalyst -

at polymerization temperatures.
Data obtained in the preliminary
work showed that the corrosion
rate of either type 304 (Cr: Ni,
18: 8) and type 316 (Cr: Ni: Mo,
18: 8: 3) stainless steel at 360°F.
was controlled satisfactorily by
the addition of 0-5 per cent
arsenic trioxide to the phospho-
ric acid catalyst. Copper resists
strong phosphoric acid up to
400°F. if oxygen is absent and the
surface is protected from velocity
effects [Industr. Engng. Chem.,
48(3) (1956), 370]. :

Fused phosphate fertilizer

*FUSED PHOSPHATE INDUSTRY HAS
made great strides in Japan. At
present there are 14 plants in
operation, of which 11 are electric
furnace plants, the total capacity

of which is about 300,000-340,000
tons yearly.

Japan imports almost all the
phosphate rock she needs, those
for the fused phosphate industry
being drawn mainly from Florida,
Makatea and Kossier. Ease of
furnace operation is dependent on
the type of phosphate rock used.
Serpentine and low grade dunite
are also used.

The electric furnaces consist of
a cylindrical steel shell lined with
a layer of firebricks and a layer of
carbon blocks. The shell is cooled
with water sprays so as to form a
layer of solid phosphate slag on
the internal surface of the carbon
refractory. The internal diameters
of the furnaces range from 12
to 20 ft., and their depth from 2
to 4 ft. Furnaces vary in capacity
from 1,500 to 5,500 kVA. All are
three-phase, with the electrodes
in delta connection, and voltages
between electrodes vary from 200
to 220 V. The power factor obtain-
ed is high, usually about 0-98-0-99
[Chem. Tv. J., 138 (1956), 978].

Guaiacol manufacture

A NEW METHOD OF MANUFACTUR-
ing guaiacol from o-anisidine via
the corresponding diazo com-
pound has been developed. Refri-
gerationisnot necessary in the new
method and hence the cost of pro-
duction is lower than in the con-
ventional diazotization method.

To a boiling solution of copper
sulphate in dilute sulphuric acid,
and containing in solution o-anisi-
dine, is added a solution of sodium
nitrite. Superheated steam is
passed into the reaction mixture
and distillation is arranged to be
as rapid as possible and at about
the same rate as the addition of
nitrite solution. Pure guaiacol is
distilled off and the yield is about
80 per cent of that theoretically
possible, based on the o-anisidine
used. The first runs in guaiacol are
separated first and the aqueous
portion, mixed with the later
steam distillate, is extracted with
ether or benzene. In this manner,
the yield can be augmented and
90 per cent of the weight of o-ani-
sidine is obtained [Chem. Tv. J.,
74 (1956), 631].

Fluorocarbon-based inks

A SERIES OF FLUOROCARBON COM-
pounds which can be used as the
bases for printing inks that will
adhere tenaciously to nylon, fluo-
rocarbon and polyethylene sur-



faces have been developed. The
compounds can also be used for
marking a wide variety of rubbers
and other plastics, including rigid
and plasticized vinyl materials.

The inks can be made up as
either air-drying or heat-setting
compounds. To obtain the best
adhesion of the inks to the surface
to which they are applied the
‘ Kel-F’ air-drying inks, as they
are called, must be dried in a
forced current of hot air, or by
radiant heat. The heat-setting
inks, on the other hand, which
are designed for applications where
the inked impression must with-
stand the attack of solvents or
other chemicals, can be cured in a
hot-air oven, with infrared radia-
tion, or by direct application of a
hot iron. Test applications have
shown that settling times of the
order of one-half minute can be
used, while hot iron applications
were found to produce effective
results in only 5 sec. A silver
formulation of these fluorocarbon
ink compounds has proved espe-
cially suitable for printing elec-
tronic circuits on fluorocarbon
and polyethylene plastic film and
moulded sheet under experimen-
tal test conditions [Chem. Tr. J.,
138 (1936), 696).

Descaling with
ammonium bicarbonate

RECENT STUDIES HAVE SHOWN
that calcium sulphate scale in
heat exchanger tubes or other
equipment can be successfully
removed by the use of ammonium
bicarbonate solution if the scales
are relatively thin. Removal of a
thicker layer can be accomplished
by treating alternately with am-
monium bicarbonate solution and
dilute hydrochloric acid. Calcium
sulphate is converted to calcium
carbonate ( which precipitates
out ), and soluble ammonium sul-
phate.

During trials it was found that
calcium carbonate is precipitated
on the scale itself, retarding fur-
ther action of ammonium bicar-
bonate on calcium sulphate. This
calcium carbonate scale could be
removed easily with a dilute hy-
drochloric acid wash.

Temperature and rate of flow
did not have any significant effect
on the descaling process. Tem-
perature increase speeds up reac-
tion rates, but any advantage
is offset by thermal decomposi-
tion of ammonium bicarbo-
nate in solution. Increasing the
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concentration of ammonium bi-
carbonate solution increases its
rate of attack on the scale. The
only noticeable effect of pressure
was to keep in solution the
carbon dioxide formed in the re-
action and by thermal decomposi-
tion of ammonium bicarbonate.
The rate of solution of calcium
sulphate per unit of exposed sur-
face was found to be substantially
independent of particle size or
shape, and of operating conditions,
up to c. 45°C. [Industr. Engng.
Chem., 48(3) (1956), 102A].

Brightening of aluminium

REFLECTAL, AN ALLOY OF HIGH
purity aluminium with 0-5 per cent
of magnesium, is finding increas-
ing use in German automobile
industry as a finish in place of
chromium-plated metal. The alu-
miniumalloyisbrightened by Erft-
werk process which has been pa-
tented by Vereinigte Aluminium-
Werke. The brightening solution
consists of 13 per cent nitric acid,
16 per cent ammonium bifluoride
and 0-2 per cent lead nitrate, at
a temperature of 50°-80°C. The
bath is gently agitated and parts
are dipped for 5-30 sec. Thereis a
vigorous reaction when aluminium
enters the solution, resulting in
removal of a 0-:001-0-002 in. thick-
ness from the part being dipped.

After brightening, the part is
rinsed in tap water, and then
rinsed in a 50 per cent nitric acid
solution. The part can then be
anodized by conventional me-
thods, dyed if required, and scaled
in boiling water. It is essential
that total impurities in the metal
donot exceed 0-01 or 0-02 per cent
if the subsequently applied anodic
film is not to impair the brilliance
of the surface [Chem. Tv. J., 138
(1956), 523].

NBS electron tube
information service

TO MEET THE INCREASING NUMBER
of requests for information not
readily available on little-known
tubes or tubes of foreign manu-
facture, the 7 years old NBS infor-
mation service for disseminating
technical data on radio tubes,
originally meant as a service to its
own personnel, has been extended
to all scientists and engineers in
government and industry, and its
coverage expanded to include
junction diodes and transistors.
This unique service enables to
obtain information about (1) any

particular tube, (2) all tube types
whose electrical characteristics,
bulb sizes, base configurations and
ambient operating conditions fall
within particular ranges, (3) cons-
truction details where possible, and
(4) domestic tubes that can be
substituted for unavailable foreign
tubes. The information is collect-
ed mainly from the manufacturer’s
brochure or handbook in the case
of major established companies,
and by direct queries from new and
small companies on receipt of pre-
liminary information of their pro-
ducts. Special attention is paid
to keep the file on crystal diodes
and transistors up to date. The
files include products of about 80
domestic and 15 foreign manufac-
turers. To process requests more
rapidly and to include the latest
data on all the steadily increasing
domestic and foreign tubes, the
service has at present a 10,000
card source filed by the tube type
number, and appropriately refer-
enced to the manufacturers’ data,
for automatic selection. General
information on the basis of ope-
rating voltages, transconductance,
etc., will be coded. Punched-card
coding has been completed for
the miniature and sub-miniature
tubes for mechanical sorting. For
queries on tube types with speci-
fied electrical, mechanical or geo-
metrical characteristics, machine
selection of several tubes meeting
the specification of the inquiry is
made first, and the more specific
information like cathode operat-
ing temperature or contact poten-
tial, which are liable to vary with
the manufacturer, is supplied after
reference rtesearch [NBS Tech.
News Bull., 40(2) (1956), 17].

Unesco technical mission
in India

UNESCO HAS SENT AN INTER-
national mission of scientists and
engineers to India to help the
Government to draw up final
plans and determine equipment
requirements for the Western
Higher Institute of Technology at
Bombay. This is the second of
four technological institutes which
the Indian government is organiz-
ing along the lines of Massachu-
setts Institute of Technology,
U.S.A.

The mission is led by Prof.
N. B. Cacciapuoti of Italy, Deputy
Director of Unesco’s Department
of Natural Science. Its members
include six engineers from the
Soviet Union and a British Aero-
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nautical engineer. The Unesco
will also help the Institute by
supplying both professors and
equipment.

Catalogue of Nuclear Reactors

THE NUMBER AND VARIETY OF
nuclear reactors now in use have
become so great that a need has
been felt for a document which
would present, under one cover, a
description of all those known to
exist.

Such a ““ Catalogue of Nuclear
Reactors "’ has been compiled by
the Atomic Energy of Canada
Ltd. Technical Information Office
at Chalk River, Ontario, with the
co-operation of the Information
Office at the Atomic Energy
Research Establishment, Harwell.
It contains a data sheet for each of
the fifty-odd reactors known to
have been operated before the
middle of 1955. Data for each
reactor are summarized under such
headings as ‘‘ Fuel Elements ",
‘“ Fuel Core ", ““ Coolant ”’, *“ Neu-
tron Flux ”’, etc.

The *“ Catalogue of Nuclear Re-
actors ’’ has now been published

by Her Majesty’s Stationery
Office, London, and priced at
Rs. 3/6.

Announcement

m National Research Fellowships,
1956 — The Government of India
have instituted National Research
Fellowships to encourage promis-
ing young Indian scholars to carry
out research in science or techno-
logy at any recognized university
or research institute in India.
Each fellow will receive a monthly
stipend of Rs. 400 and a grant of
Rs. 1,000 per year for any special
apparatus required for the work.
The duration of the Fellowship is
three years extendable up to five
years in special cases. The follow-
ing sixteen candidates have been
selected for the award this year:
Botany — Dr. (Shrimati) Ar-
chana Sharma (née Mookerjea),
Calcutta University; Dr. A. R.
Zafar, Osmania University, Hy-
derabad; Shri R. C. Sachar, Delhi
University; Dr. (Miss) Nalini
Nirodi, Indian Agricultural Re-
search Institute, New Delhi.
Chemistry — Dr. B. N. Mattoo,
Poona University; Dr. (Miss) Kazi
Hemlata Jayadevlal, M.T.B. Col-
lege, Surat; Shri G. S. Krishna
Rao, Indian Institute of Science,
Bangalore; Dr. A. K. Barua, Bose
Research Institute, Calcutta; Dr.
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P. N. Rao, Indian Institute of
Science, Bangalore; Dr. N. Aru-
mugam, Madras University.

Engineering—Shri N. Anantha-
narayana, Indian Institute of
Science, Bangalore.

Mathematics — Dr. S. N. Barua,
Gauhati University.

Physics — Dr. V. G. Krishna-
murthy, Indian Institute of Sci-
ence, Bangalore; Dr. G. S. Sastry,
Osmania University, Hyderabad.

Physiology — Shri J. Mukherjee,
Calcutta University.

Zoology — Dr.  Joseph
Annamalai University.

Jacob,

INSTRUMENTS AND APPLIANCES

ELECTROSTATIC LLOUDSPEAKER

The electrostatic loudspeaker,
which will be first demonstrated to
public at the London Audio Fair,
in the spring of 1956, is likely to
be the first major development in
loudspeaker design after the ad-
vent of the Rice-Kellogg moving-
coil system in 1925. New mate-
rials, techniques and ideas, in
recent months, mainly developed
in Britain, which had been the
foremost in advancement in this
field, have made this hitherto
laboratory curiosity a commer-
cial reality. From the technical
point of view it may even effec-
tively replace present high-fidelity
reproducers. The latest models
besides being highly efficient are
claimed to be capable of reprodu-
cing the full musical spectrum (till
recently this type of speaker could
handle only top notes) with high
fidelity.

The new device is different in
principle from the moving-coil
speaker, where a conical dia-
phragm made of a heavy paper is
mechanically driven by the coil and
the driving force is applied to only
a small area of the diaphragm,
resulting in energy loss and dis-
tortion. In the electrostatic loud-
speaker the driving force is applied
almost evenly over the whole
surface of the vibrating element
which is usually an extremely
light plastic sheet with a metallic
coating on one side to sustain an
electrostatic charge. Very close
to it and effectively insulated
from it is a rigid backplate, also
coated with metal. A highly
polarizing voltage is applied to
both the elements. Signal volt-
ages are superimposed on the
system and the moving element
vibrates at the signal frequencies,

reproducing  the  appropriate
sounds [(The Times Review of
Industry, 10(11) (N.S.) (1956), 87].

TRANSVERSE PROFILE ATOMAT

Mechanical difficulties and the
uncertainties in obtaining a true
picture of the transverse profile of
materials like paper, board or
plastics in continuous production
inherent in the use of previous
type of atomats have been over-
come in a latest development of
nucleonic thickness gauge design-
ed to provide a simple and accu-
rate means of measuring weight
variations at right angles to the
direction of production. The latter
is made completely self-contained
by providing its own amplifier and
no longer dependent on the Ato-
mat Beta Ray Thickness Gauge.
Not only is the information more
accurate and comprehensive, but
the saving in time is impressive.

The operator has to cut a sam-
ple about 1 foot wide across the
end of the reel and wind it on to
the spool on top of the atomat.
By operating a switch, the sample
is automatically fed through the
unit and the minute weight varia-
tions are plotted on a recorder
chart within 2 or 3 min. The
operator can then take immediate
steps to make necessary adjust-
ments.  One transverse profile
atomat generally serves a whole
mill and if it is placed in the pro-
duction control office samples can
periodically be brought to it from
all machines [Indian Pulp Paper,
10(9) (1956), 445].

HIGH STABILITY
RADIOFREQUENCY VOLTMETERS

Highly stable r.f. voltmeters,
known as attenuator-thermoele-
ment or AT voltmeters, have been
designed at the Boulder Labora-
tories of the National Bureau of
Standards. The instruments can
maintain for a year or longer, cali-
bration stability of about 1 per
cent (available present-day volt-
meters using thermionic or crystal
diodes have, under most favour-
able treatment, a 10-20 per cent
calibration uncertainty, the cons-
tancy being over far shorter inter-
vals) over a voltage range of
0-1 to several hundred volts up to
1,000 Mc/s.

One of the r.f. AT voltmeters
possessing superior long-time cali-
bration stability and designed for
high voltages and higher frequen-
cies consists of a continuously



adjustable waveguide-below-cut-
off piston attenuator, a thermo-
element and a d.c. millivolt-
meter. The travelling piston of
the attenuator houses the thermo-
element and a built-in r.f. probe
which is used for calibrating the
AT voltmeter in terms of a pri-
mary standard bolometer bridge
whose output is approximately
1 volt. The probe provided the
means. to calibrate the voltmeter
with 1 volt or lower voltage levels
at all frequencies. Ifthe voltmeter
is calibrated at one voltage level
at a given frequency, then all
other voltages at that frequency in
the range of the instrument are
accurately known.

Another design having closer
electrode spacing behaved over a
part of its range (1-100 V.) like a
continuously adjustable capaci-
tive attenuator, but requires ex-
tensive calibration. Single meters
incorporating both the above
types of design can push the upper
voltage limit to 1,000 V. at all
frequencies. A third kind which is
relatively economical and of sim-
ple construction is the fixed capa-
citive attenuator designed for a
single frequency (except those
employing resistive pads); how-
ever, they can be used over a
range of frequency with cali-
bration. Their input impedance
approximates to that of commer-
cial vacuum tube voltmeters.

Nomographs designed for AT
voltmeters enable their quick
application either as reliable trans-
fer standards or as working ins-
truments.

AT voltmeters are particularly
suitable as secondary reference
standards for all laboratories re-
quiring accurate voltage measure-
ment, better than 10 per cent
[NBS Tech. News Bull., 40(2)
(1956), 29].

SEMI-MICRO GELOMETER

A compact gelometer, working on
the principles similar to the Tarr-
Baker tester and the Bloom gelo-
meter, with which both the
strength and rigidity of a gel can
be measured, has been developed
at the Maritime Regional Labora-
tory, National Resecarch Council,
Montreal, Canada. In this instru-
ment, breaking strength is esti-
mated as the force required to
rupture the gel surface with a
cylindrical plunger. Rigidity is
calculated from the depression of
the gel under a known load.
Rapid measurements are possible
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with a sample of even 4 ml
volume. .

A plunger, driven at one time
by one of the four interchangeable
Bodine motors of different speeds
but each with a constant speed
( to obtain different plunger speeds
in conjunction with a fine screw ),
depresses the gel resting on the
pan of a dietary balance. A
shoulder on the screw shaft of the
motor eliminates any vertical play
of the plunger which is 15 mm.
long and 4-8 mm. in diameter,
with a slightly conical shape to
give a clean break after the punc-
ture of the gel. The gels are made
in cylindrical 5 mm. beakers.
The plunger penctrates the gel and
the pointer momentarily moves
backwards leaving an indicator
needle at the maximum point;
then the motor is stopped. The
scale reading shown by the needle
gives the breaking strength, G, of
the gel. For rigidity () deter-
mination the pointer movement is
timed by means of a stop watch
between a reading of 10 g.-and X,
approximately one half of the esti-
mated gel strength. Distance of
descent, d, of the plunger is com-
putable from the plunger speed.
A calibration factor relates the
movements of the pan and pointer
and so the movement of the pan,
P, between the readings 10 and X

can be obtained. The depres-
sion, g, of the gel is given by
g=d—p.

Experience with the instrument
on gelatin, carrageenin and agar
gels shows that it is simple to use
and that operation is sufficiently
rapid as to permit measurements
on 100 gels in a day. Mean devia-
tion is observed to be small. A
cleaner break was obtained at
10°C. than at 20°C. in the case of
gelatin. Reproducibility of G and
R values has been found to be
within 4-6 per cent. G for agar
and gelatin increased by a factor
of 1-3 for the full range of plunger
speeds, probably due to a com-
bination of clastic and plastic
behaviour of the gel. Dependence
of G and R on the plunger dia-
meter can be empirically correlat-
ed though not in terms of absolute
units of elasticity (which is diffi-
cult due to a larger plunger size/
gel-volume ratio and the probabi-
lity of plastic response of the gel).
However, the reproducibility is
such that figures obtained under a
set of standard conditions may be
used as reliable empirical measure-
ments of G and R [Canad. J.
Tech., 34 (1956), 53].
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Progress

Reports

INDIAN STANDARDS INSTITUTION

THE EIGHTH ANNUAL REPORT OF THE INDIAN STAN-
dards Institution for the year 1954-55 records an
all-round increase in its various activities, viz.
formulation of standards, participation in inter-
national standardization and research and testing.
The number of subscribing members of the Institu-
tion rose from 897 during the previous year to 1,032,
and the financial contribution from the members
increased from Rs. 242,290 to Rs. 268,638.

The total number of Councils and Committees
at the end of the year was 486 against 423 of last
year and the number of meetings held by the
Committees increased from 214 during the previous
year to 290 during the year under review. One
hundred and twenty-three Indian Standards (in-
cluding 4 revisions) were published during the
year, bringing the total number to 589; 65 per cent
of these have been adopted by the Central Govern-
ment. The number of new proposals received from
industry during the year for formulating standards
was 97, of which 74 were accepted.

The first Engineering and Building Standards
Convention arranged by the Institution was held
at Calcutta during 11-15 December 1954. Another
notable event of the year was the laying of the
foundation-stone of the ISI secretariat by the
Prime Minister on 21 August 1954. The building
fund collections amcunted to Rs. 4 lakhs by the
end of the year under review.

The ISI Bulletin, a quarterly periodical, is now
being published every two months from January
1955.

Considerable progress was made on the ISI
Certification Marks scheme. A special feature of
the draft rules and regulations finalized by the
Certification Marks Committee and published during
the year is the provision for setting up special
Inspectorates by the Institution for the inspection
of the products of a group or groups of small-scale
manufacturers who are not individually able to
arrange for routine inspection and marking of their
products.

The main activities of the different Divisions
during the year are summarized below:

Engineering division — Among the 34. standards
published during the year were those on cotton
and hair beltings, stationary accumulators (lead
acid type ), Leclanche type dry batteries for radio
receivers, radio receivers, split cotton pins, safes,
bicycle tube valves, black plate for tinning and
tinplate, combined drills and countersinks ( centre
drills ), aluminium and aluminium alloy ingots and
castings and tool handles. A standard of far-
reaching importance in the development of electrical
generation and distribution, including the designing
of transformers, transmission lines, switchgear, etc.,
published during the year was the Indian Standard
Recommended Voltages and Frequency for A.C.
Transmission and Distribution Systems.

Thirty-three new subjects accepted for formula-
tion of standards included sewing machines, power-
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driven pumps, optical and mathematical instruments
and system of marking import and export cargo
with suitable symbols.

A new sectional committee was set up to deal
with standardization of lead pencils. Work was
started on standardization of pulleys, one of the
most commonly required items in power trans-
mission. Surprisingly enough, no other country
seems to have attempted work on standardization
of pulleys so far.

Building division — At the Engineering and
Building Standards Convention held at Calcutta,
the Building Division Council accepted in principle
the suggestion that standards for new materials
aud new methods should be prepared on the basis
of experience of other countries and on this principle
work was started in the ficld of gypsum and gypsum
products for usz in building.

Three new standards, viz. for portland blast
furnace slag cement, code of practice for the pre-
servation of timber and for test sieves were pub-
lished during the year. New projects taken up
include roofing hardware, wire nails, fanlight pivots,
precast concrete blocks, air entraining agents in
concrete, electrical casings and cappings and steel
pipes with concrete lining.

On the basis of studies conducted by the research
panel of the division, important changes are being
carried out in the specifications for portland cement.
These relate to the introduction of the autoclave
test for determination of soundness of cement and
the substitution of compression strength test as a
compulsory test in place of tensile test and the
relegation of tensile strength as an optional test.

Textile division — Twenty-eight new standards
were published of which 3 relate to physical tests for
single jute fibres, viz. methods of determining twist,
breaking load and grist of jute yarn. Another
three standards were concerned with chemical
testing of fibres, viz. methods of determining the
desizing efficiency and relative efficiency of amylo-
lytic enzymes; method for determination of relaxa-
tion shrinkage of woven fabrics containing wool;
and simple methods for identification of common
commercial textile fibres.

Chemical division — To ensure the quality of
products from new refineries coming into operation,
a sectional committee on Petroleum Products was
set up to undertake work on the standardization of
motor spirit, kerosene, light diesel oil, high speed
diesel oil, furnace oil, vaporizing oil and aviation
turbine fuel. A new sectional committee was also
set up for Edible Starches and Cereal Products.

A notable achievement of the Division was the
successful completion of experiments on aluminium
grain storage bins as a result of which the type of
bins experimented upon were found to be suitable
for the storage of wheat, barley, jowar, bajra, maize
and gram. A standard code of practice was also
finalized regarding the measures to be adopted for
bringing such acquired structures as are not ori-
ginally built for such purposes but are utilized for
storage of foodgrains to the desired level.
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The sections of Agricultural and Food Products
and Steel Economy issued 9 and 7 draft standards
respectively during the year.

More than 100 research projects sponsored by
the Institution were being investigated at various
research institutes and National Laboratories.
These problems covered a wide range in the fields
of engineering, textiles, chemicals and agricultural
and food products.

TEA RESEARCH

THE ANNUAL REPORT OF THE TOCKLAT EXPERI-
mental Station of the Indian Tea Association for
the year 1954 records interesting results obtained
in connection with investigations on fermentation
and maturing of teas, and of investigations on
natural and artificial withering of tea, manurial
trials and tea parasites.

The annual conference held at Tocklai during
December 1955 was different from the previous
ones. It took the form of a symposium and a
number of topics such as (1) withering of tea,
(2) shade in tea plantations, and (3) drainage and
soil conservation were discussed.

The following is a summary of the work carried
out during the year:

Agriculture --- Manurial trials with tea seedlings
have shown that 1:2:3 N.P.K. mixture at 2 lb.
per acre at fortnightly intervals, for a period of
six months, is beneficial. The application of as
little as } oz. of superphosphate per plant at the
time of transplanting appears to have a beneficial
effect on the subsequent growth of plants. Appli-
cation of 20 1b. of phosphate per acre has been
found to increase the yield of tea by 1-28 md. per
acre. Trebling the amount of phosphate or adding
up to 60 lb. of potash along with phosphate do
not significantly increase the yield of tea, the maxi-
mum Yyield being 1-95 md. per acre. Manuring of
a bi-clonal seed hair has shown that seeds from
trees receiving heavy doses of superphosphate have
low viability. The germination of seeds is reduced
by one-third when the dose of phosphate is ircreas-
ed. Increasing doses of phosphate have not shown
any effect on the set of the seeds.

The yield of tea has been found to increase signi-
ficantly under reduced light intensity; under 70
per cent of full light the increase in yield was 29
per cent and under 50 per cent light the increase
was found to be 19 per cent. Under the shade of
bamboo screens, the weight of the shoots and the
number of pluckable shoots have been found to
increase. The effect of varying light intensity on
the growth and assimilation of different pheno-
types of tea ts being studied.

Soils — The effect of continuous leaching with
sulphate of ammonia on the soil exchange complex
has been examined and it has been shown that this
treatment brings about rapid diminution in the
exchangeable cations, especially the exchangeable
calcium.

The contribution made by the organic matter
fraction to the total exchange capacity of soils has

been measured by determining the total exchange
capacity of a number of soil samples by leaching
with ammonium acetate before and after destruction
of organic matter with hydrogen peroxide. The
exchange capacity contributed by the organic
matter varies with the type of soil and ranges from
about 30 per cent to 90 per cent of the total exchange
capacity.

Plant pathology — Fumigation of nursery sites
with shell D-D-fumigant has been found to reduce
eclworm population and the plants thus treated
were larger and heavier. Methyl bromide has also.
been found to reduce the infestation, but appears
to retard the growth of the plants to some extent.

Aranite has given promising results in the control
of red spider; the compound does not.taint tea.

Manufacture — Comparisons of teas made from
leaf withered naturally at the usual thickness of
spread and those made from leaf stored overnight
and then withered in 3 hr. at a spread of 3} Ib. per
sq. yd. showed no significant difference in leaf
appearance and liquors. Leaf artificially withered
at a spread of 1 lb. per sq. yd. showed no improve-
ment over leaf artificially withered at a spread of
34 Ib. per sq. yd. A comparison of natural wither
and an artificial wither at 100°F. showed no signi-
ficant difference. A prototype withering tunnel
based upon the results of trials conducted in the
experimental withering chamber has been com-
pleted and is being tested. Though no improve-
ment is claimed for the quality of tea, the ad-
vantage of the tunnel system of withering is that it
gives the desired degree of wither all through the
season.

Biochemical vesearch — Caffeine has been shown to
stimulate the oxidation of catechins in tea, and
therefore directly concerned in the fermentation
of tea leaf. An increase in extractable caffeine
during withering has been confirmed. The increase
also occurs when the leaf is kept in a saturated
atmosphere. An increase in caffeine content of
the leaf results in an increase in colour and strength
of the made tea. Itisexplained thatin the presence
of caffeine, polyphenols combine with caffeine
rather than with protein. The caffeine-poly-
phenol complex is water-soluble and can be extract-
ed by a 5-min. infusion of tea whereas the protein
complex is insoluble. It has been shown that
fired tea still possesses appreciable enzyme activity
and that, provided sufficient moisture is present,
fermentation can continue after firing. The enzyme
in fermented leaf is much less sensitive to heat
than the enzyme in fresh leaf. This post-firing fer-
mentation is considered to be partly if not largely
responsible for the maturing of teas and also for
their ultimate deterioration on prolonged storage.

A method has been developed for determining
the total volatile matter in tea. It consists in steam
distilling a tea under standard conditions and re-
cording the amount of permangnate required to
oxidize the volatile matter in the distillate. By
comparing teas made from the same leaf, but manu-
factured under different conditions, it will be
possible to obtain information on the conservation
of flavour during manufacture.

347



INDIAN PATENTS

[ A few of the Patent Applications notified as accepted in the
Gazette of India, Part III, Section 2, 28 April to 12 May 1956,

are listed below.]

Chemicals, plastics, rubber, paints and allied products

52942 and 52943. Preparation of aminophenoxy
alkanes: Reacting disubstituted aliphatic com-
pound with a disubstituted benzene.

Condensing hydroxalkyl halide or alkylene
oxide with primary or lertiary amine — WELL-
coME FounDpATION LTD.

52945. New guanidine compounds, their preparation
and use as reagents for picric acid: Treating p-
aminophenol ether with cyanamide or with a
salt of S-alkylisothiourea— FARMACEUTICI ITA-
LIA S.A.

53187. Process for the manufacture of vat dyestuffs
of the indanthrone series: Subjecting a 1-amino-
anthraquinone to fusion with small proportion
of an alkali metal phenolate in the presence of an
oxidizing agent wherein high concentration of
distillable constituent is maintained in the melt —
CiBa Ltp.

53960. New quinoline derivatives: Reacting di-
( 4-amino-1: 2-dimethyl-6-quinolyl )-amine with
quaternary salt-forming agent — 1.C.I. LTD.

54477. New spasmolytically active compounds and
process for preparing them: A4 dialkylamine
of the formula H-NR,-R, and an alkali metal
cyanide are veacted with methoxy-4-benzaldehyde
and the rvesulting witrile is saponified — N. V.
NEDERLANDSCHE COMBINATIE VOOR CHEMISCHE
INDUSTRIE

54800. Detergent composition: Comprising water-
soluble mon-ionic detevgent of polyalkylene ether
type and a higher aliphatic alcohol — COLGATE-
PaLmorive Co.

54866. Preparation of phthalic anhydride: Sub-
jecting a mixture of naphthalene vapour and an
oxygen-containing gas to the action of high
[frequency energy impulses — JAGER

55025. Recovery of cycloserine: Cycloserine is preci-
pitated from solution as an insoluble metal salt,
and after separation, is slurvied with water, the
metal ion is precipitated as a water-insoluble
salt and the resulting cyclosevine is vecovered —
COoMMERCIAL SOLVENTS CORP.

55232. Metallizable azo dyestuffs: Diazotizing o-
aminophenol phosphoric acid ester and coupling
with coupling component containing at least one
coupling position adjacent to metallizable group —
I.C.I. Ltp.

55284. New pigment compositions and the colouring
of cellulose acetate plastic media therewith:
Having from 50 fo 500 parts by weight of basic
aluminium sulphate for 100 parts of lead chromate
pigment — 1.C.1. L1D.

55549. Methods of producing crude hexachlorocyclo-
hexane: Chlorinating benzeme wunder actinic
radiation in presence of an ammonium salt —
N. V. PHILIPS’ GLOEILAMPENFABRIEKEN
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53079. Manufacture of diethyl dithiol esters:
Reacting isophthalyl chloride with ethyl mer-
captan — 1.C.1. LtD.

54234. Amino ketone compounds and methods for
producing the same: Dl-a-methyl aminopropio-
phenone is reacted with an optically active orga-
nic acid and the d- and l-salts are separated
by fractional crystallization — PARKE, Davis &
Co.

54334. Process for the production of tetra-aza-
porphin dyestuffs: Subjecting to heat treat-
ment 2-amino-5-imino pyrrolenine together with
an organic solvent and a heavy metal or metal
compound — FARBENFABRIKEN BAYER AKTIEN-
GESELLSCHAFT

55544. Manufacture of sulphate of ammonia:
Treating ammonia-containing gases with acid
liguor which is subsequently treated in an eva-
porator — SIMON-CARVES LTD.

56620. Amino ketone compounds and methods
for producing the same: The secondary hydroxyl
group present in 1-ephedrine is oxidized to a keto
group — PARKE, Davis & Co.

53007. Manufacture and use of certain polymeriza-
tion products: PolymeriZing an ester or amide
of at least copolymerizable acid containing in
the ester or the amide portion at least one qualer-
nary ammonium group which is not bound to a
hetero atom through methylene bridge and at least
another polymerizable compound — CiBA LTD.

54296. Carbinols and preparation thereof: By con-
densing under anhydrous conditions an aliphatic
B-haloalkyl ketone with a metal acetylide —
Cuas Prizer & Co. Inc.

55643. Production of foam rubber: Vulcanizable
rubber latex is foamed, the foam is shaped and
gelled and then the gelled foam is treated with a
coagulating gas and vulcanized — DuNLOP RUB-
BER Co. LTD.

Chemical processes, engineering and equipment

54768. Process for the hydrogenation of carbon
monoxide: Maintaining a temperature difference
of 30° to 150°C. between the uppermost layer of
catalyst suspension and the gas inlet zone —
RHEINPREUSSEN AKTIENGESELLSCHAFT FUER
BERGBAU UND CHEMIE

55647. Method of bringing liquids into contact with
granular materials: The bed of the material is
moved as a whole and some of the material is ex-
pelled from the container — PERMUTIT Co. LTD.

54840. Dehydrogenation of secondary aliphatic
alcohols with a branched or unbranched carbon
chain: Characterized in transmitting heat to
veaction tube through fluidized bed of solid
particles in furnace — N. V. DE BATAAFSCHE
PETROLEUM MAATSCHAPPI]J
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53167. Improvements in or relating to centrifugal
and like pumps: Pump casing carrying suction
end flange, delivery end flange, feet, a drive end
cover supporting and carrying complete rolating
element with water sealing devices and cover fixed
to casing by studs or bolls so that the end cover
can be scparated and bodily vemoved together
with rolating clement and sealing devices from
pump casing without inlerfeving with suctionflange
or pipe of delivery pipe or flange — CHANDER

53168. Self-priming centrifugal pumps: Reservoir
communicating through ports divectly with the
chamber  housing the impeller whereby direct
communicalion belweecn priming veservoir and
the suction stde is avoided — CHANDER

Physics — General

54267. Electromagnctic coils: Comprising an electvi-
cal conductor wound into a coil and a coating of
Sfervo-magnetic powder in insulating powder over
said coil — SyLVANIA ELECTRIC PRODUCTS INC.

53080. Regenerative modulators: Comprises a fre-
quency mixer, harmonic genevator and filters —
AvutoMmaric TELEPHONE & ELEcTRIC Co. LTD.

54793. Glass insulators: Insulator produced by
pressing operation to form a zone of radial
portion which prevents propagation of a fractuve
initiated in the part of the skirt belvw — PiL-
KINGTON BROTHERS Ltb.

Food and kindred products

53999. Methods of making edible oil-cakes from
peanuts: Cleaned kernels arve pressed to extract
the major portion of the oil content while avoiding
an excess heating — CALIL & GUERNIER

55810. Improvements in or relating to sterilizing
milk: Milk in bottles is fed in stevilizing tunnels
and sterilizing is effected by steam — CROSS

Drugs and pharmaceuticals

53457 and 53458. Stable suspensions for thera-
peutic use: Consists of a salt of penicillin and
coconut oil substantially frec of tristearin.

Consists of a special coconut oil which has been
chemically changed ov wodified by ester inter-
change or esterification — BRISTOL  LABORA-
TORIES INcC.

53890. New acaricidal compositions: Condensing
substituted benzyl halide with thiol — Boots
Pure Druc Co. L1D.

54290. Acaricidal preparations: Comprises p-chloro-
phenyl-p-nitrobenzyl sulphide in a suitable
diluent or carricr — BooTs PURE DruG Co. L1p.

54492. Therapeutically useful compositions and
method of making same: Comprising cxtract
of an organism of the sub-order isopoda —
VLASSOPOULOS & LOGOTHETIS

54519. Process for the preparation of hydrocortisone
esters and salts thereof: Hydrocortisone is
contacted with a polycarboxylic acid acylating
agent lo produce acid ester — CHAS PFIZER &
Co. Ltp.

54407. Process of recovering basic antibiotics:
Contacting whole broth with particulale cation
cxchanger, sepavating the same and cluting
antibiotic adsovbed therein — OLIN MATHIESON
CHEMICAL CORP.

54880. Mcthod of manufacturing products adapted
for preparing the large intestine for rocntgeno-

PATENTS

graphic purposes: Combining laxative agent
with agent having tanning effect andlor of
reducing mucus sccvetion — FERROSAN

Fuels and lubricants

55745. Latch operating means for coke oven doors:
Comprising a pressurve applying means adapted
to be veleasably comnected to the door and to
compress the spring means for the purpose of
releasing the lalch characterized by a coupling
device constructed and arranged for commecting
the pressuve applying means to the door body —
HEeINRICH KOPPERS GESELLSCHAFT MIT BES-
CHRANKTER HAFTUNG

55543. Improvements relating to the trcatment of
coke oven gas: Gas is passed through two spray
absorbers in succession, the first absorber supplied
with less concentrated acid liqguor than the second—
SiMON-CARVES LTD.

52558. Quenching of coke: Comprising a batlery of
inclined cooling chambers subdivided into indivi-
dual compartments having an inner shell, and
a wall permeable to cooling gas — HEINRICH
Korper G.M.B.H.

53539. Coke ovens: Comprises in combination a
carbonization chamber, a distvibution and heating
chamber for washing gas which communicales
with the carbonization zone through checker work,
a combustion chamber fired with a mixture of
fuel gas and aiv, a heat exchanger through
which the waste gases from the combustion
chamber flow, a further distribution chamber
communicating with the after carbonizalion
zone — DRr. C. OtT0o & Co. G.M.B.H.

Metals and metal products

52506. Process for the electro-deposition of iron-
chromium alloy: Electrolytic bath has divalent
iron, trivalent chromium, wurea and sulphate
radical — Y OSHIDA

54909. Welding of low alloy steel: Welding wire
containing by per cent weight carbon 0-04-0-08,
manganese 1-20-1:50, silicon 0-30-0-60, nickel
1:10-1-30, wvanadium 0:10-0:20, molybdenum
0-30-0-55 and remainder tron — AIR REDUC-
110N Co. INc.

55592. Dilute mineral acid metal-coating bath
and method of coating stainless steel: Metal-
coating bath comprising a mineral acid, manga-
nese oxalate, a sulphur-bearing compound which
contains oxygen and which yields sulphur dioxide
and sulphur upon decomposition — AMERICAN
CueMicaL Paint Co.

56129. Producing from ferromangancse orc a
mangancse ore concentrate suitable for con-

version into ferromanganese: Ore subjecled
to reducing roasting followed by controlled

cooling so that iron compounds are converled
into fervomagnetic ferrvic fevrite, finally manga-
nese ove concentrale wmagnetically separated —
AKTIENGESELLSCHAFT FUR UNTERNEHMUNGEN
DER E1SEN-UND STAHLINDUSTRIE

Glass and ceramics ‘

53299. Method and apparatus for bending glass
sheets or plates: Comprising hingedly connected
mould sections, defining a shaping surface on the
upper surface thereof and means on the end
sections forming a part of the shaping surface
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and wmovable in alignment thevewith — LiBBY
OweNs IForp Grass Co.

Leather and leather products

53196. Manufacturc of upholstery leathers: Sub-
jecting bark tanned hides and splils to retanning
with normal ov basic aluminium salts — COUNCIL
OF SCIENTIFIC & INDUSTRIAL RESEARCH

53197. Process for the manufacture of tanned skins:
Tanning acid ov calgon pickled snake skins with
aluminium salts — COUNCIL OF SCIENTIFIC &
INDUSTRIAL RESEARCH

Bullding materials and methods

53019. Improvements in or relating to reinforced
concrete arches: Having intrados and extrados
of identical curvatures — SOCIETE DU VACUUM
CONCRETE

52861. Pre-stresscd concretes and their method of
construction: Wherein the pre-stressed concrete
layey is disposed on the ground with means for
uniforming the frictional forces and is divided to
receive means for forcing apart its edges and also
wedging members — FREYSSINET

52969. Building constructions: At least two longi-
tudinally extending beams formed from coplanar
concrete blocks placed in end to end relationship,
ave connected in intersecting planes by a knuckle
block arvound which pass two tensioning cables
one loop of which passes through the loop of the
other — THE CEMENTATION Co. LtD.

Miscellaneous

53043. Improved anodes for primary galvanic cells:
Consisting of finely divided metal and a binder,
the binder being a theymoplastic resin and cons-
tituting a substantially continuous matvix through-
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out the anode — UN1ON CARBIDE & CARBON
CORPORATION

52696. Process for preparing pulp from sugarcane
bagasse for the manufacture of paper: Subject-
g bagasse in a hydropulper, vemoving the pithy
substance, and then subjecting the purified
bagasse to steam treatment undev pressure at
100° to 140°C. for at least one hour and then
subjecting to usual cooking — ASCHAFFENBURGER
ZELLSTOFFWERKE AKTIENGESELLSCHAFT

52930. Improvements in scwage treatment: Sub-
jecting the scwage to clavification treatment in a

clarifier, withdvawing the scwage sludge and
subjecting it to concentration and anaerobic
digestion — DORR OLIVER INC.

53034. Improvements in process and apparatus
for the continuous production of synthetic
thread: Simultancously spinning a plurality of
multi-filament  threads, moving said threads
through liguid treating zones, delivering treated
threads to a drying zone — NORTH AMERICAN
Ravon Corr.

52430. Improvements in and relating to colour
photographic processes and materials: Pro-
ducing negative separation images from at least
three colour-sensitive emulsions comprising dev-
cloping exposed negative, applying a lake-off
material with metallic sulphide to produce an
image in silver sulphide and the lake-off material
of the uppermost image in the negative, then
applying further take-off material to produce
an image similarly on it of an image in a layer
of negative malerial below the wppermost layey —
I'RAUNHOFER & COOTE

55035. A composition for stimulating plant growth
and more particularly latex production of
rubber trees: Comprising wa-naphthoxy acetic
acid or esters theveof and sulphur wmixed with
vegetable 0il — CHEMARA PLANTATIONS LTD.
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