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M E T R a W a T T  
New pocket-size OHMMETER 

TYPE MW 

, 

An entirely new instrument incorporating the latest improvements in manufac- 
tur ing technique; an ideal handy companion for Radio and Television Service- 
men, Amateurs, Industrial Engineers and Laboratory Technicians. % 

p a  

New refinements in design include completely insulated moulded case, a clear 
and easy t o  read scale, and many other features. A n  artificial special scale 
glass avoids disturbing electrostatic charges. The battery giving a tension of 
1.5 V. i s  f i t ted in  a separate cabinet t o  be sure that the movement is not  
affected by corrosive influence. 

The instrument has a wide range over 5 t o  1 mill ion ohms, a range selector 
switch operates three ranges : 0- 10,000, 0-100,000 and 0-1,000,000 ohms. 

A leather band permits t o  wear the instrument l ike a watch for operation 
under every condition. 
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Bengal Chemical & Pharmaceutical Works Ltd. 
-,The Largest Chemical Works in India- 

Manufacturers of 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. 

Oflct? 94 CHITTARANJAN AVENUE, CALCUTTA 

Factories C A L C U T T A  B O M B A Y  K A N P U R  

STUDENTS9 

MICROSCOPE 

kt 
ADVANCED GLASSES 

Manufactured by : 

I N S T R U M E N T  R E S E A R C H  L A B O R A T O R Y  L t d .  
309 BOWBAZAR STREET, CALCUTTA 12 

Gram: INRELABTRY Phone 22-7720 
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S A U T E R  
ULTRA-RAPID 

PRECISION B A L A N C E  

A N  AUTOMATIC LABORATORY BALANCE 

SELF- 
I N D I C A T I N G  

I N S T A N T A N E O U S  
R E A D I N G  

A C C U R A T E  

R E L I A B L E  

CAPACITIES AVAILABLE : 

200 grams to 10 kilos 

For further particulars w r i t e  t o  : 

I GORDHANDAS DESAl & CO. I 
I PHEROZESHAH MEHTA ROAD, BOMBAY I 

P-7 MISSION R O W  EXTENSION 22 L lNGHl  CHETTY STREET 
CALCUTTA I MADRAS I 

SPjGD149 
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A F O U R - T U B E  
b R I - I E O S T A T S  
2000 W A T T S  

L:.\('ll,l; o l ' l < l < . \ ' l ~ l o s  I $ \ .  I [ . \ S l )  \ \ ' l l l < l~12  

S[I~I.,\I:I,I< I;( )I< 
T I  [I< I. \13UI<:\'LOl<l~ <t 1 sl )~ 's ' l ' l< l -  

T H E  S T A N D A R D  S C I E N T I F I C  
I N S T R U M E N T S  CO. 

115 BRODIES ROAD, RlADRAS 28 

Details from : 

GHOSE BROS ( P e r f u m e r s )  
50 EZRA STREET> CALCUTTA I 

Kymograph Assembly 

THE TECHNICAL CORPN. LTD. 
MAKERS OF HIGH CLASS PHARMACOLOGICAL & 

PHYSIOLOGICAL APPARATUS 

SAROJINI  NAGAR, L U C K N O W  
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Tel: 11373 Grrm: 'CRUCIBLE ' 

ATINUM 
L A B O R A T O R Y  A P P A R A T U S  

PIONEER MANUFACTURERS IN INDIA 

TRADE MARK 

* WIRES * CRUCIBLES * DISHES 

* FOILS * TIPPED T O N G S  * J .  L A W -  

RENCE S M I T H  TYPE CRUCIBLES, 

SPOONS, SPATULAE 

ALL ITEMS 
AVAILABLE FROM READY STOCKS 

Reshaping o f  damaged platinum apparatus 
All items manufactured from undertaken at Rs. 4 per gram. 
' Special Platinum ' guaranteed 

Replacement o f  damaged platinum appa- 
99.9% and over 

ratus at Rs. 518 per gram. 

( A l l  brices subject to fluctuation , I , 
Any article in platinum manufactured and 
supplied as per spec~fication. 

CATALOGUE ON REQUEST 
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PAUL WAECHTER WETZLAR MICROSCOPE 
MODEL FSK/s 

( Made in  Germany) 

Heavy stand, wi th inclined eyepiece (stand also inclin- 
able ). Tube, 50 mm. diam. Coarse adjustment wi th  
rack and pinion. Fine focusing adjustment with safety 
micrometer movement wi th divided drum (each division 
0.002 mm.). Square stage wi th  lateral built-in me- 
chanical stage with double vernier. Abbe illuminat- 
ing, adjustable by rack and pinion, 2-lens condensor ( N.A. 
1.20) wi th ir is diaphragm and adapter for grounded 
glass. Concave and plane mirror, 50 mm. diam. 
Wooden case with lock and key. 

Triple nosepiece 
Three objectives: lox, 45x, IOOx, oil immersion 
Three eyepieces: 6x, lox, 15x 

Magnification: 60x t o  1500x 

Importers & Stockists 

HOSPITAL SUPPLY Co. 
I II CHITTARAN JAN AVENUE 

CALCUTTA I2 
Gram : " HOSPO " Phone: 33-3322 

for laboratory & small scale production . . . 

PASCALL 
E N D  R U N N E R  M I L L S  

Ideal units for laboratory and small-scale production, 

and for grinding and mixing dry and wet materials. 

PASCALL END RUNNER MILLS are available in 

three sizes : lo", 15" and 20" diameter, and with 

either porcelain o r  metal mortars and pestles. Sup- 

plied either complete wi th direct coupled motor or  

w i th  pulleys for driving from an existing line shaft. 

GIDVANI & Co. POST B O X  No. 1778 

BOMBAY I 

SPIGIDI I 
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E N E R G Y  R E G U L A T O R S  

PRINCIPLE 

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

ADVANTAGES 

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

TYPES 

Panel Mounting Types ERH, ERj, TYB 
Plug-in Type ERP 
Bench o r  Wall-mounting Type ERC 
Energy Regulators w i th  Relays, Types ER-3, ER-6 

APPLICATIONS 

Energy Regulator control is applicable t o  a wide range o f  process heating 
apparatus, such as Hotplates, Moulding Platens, High Temperature Ovens, 
Furnaces, etc. 

Accredited Agents 

( MARTIN & HARRIS (PRIVATE) Ltd. I 
I ( SCIENTIFIC DEPARTMENT ) 

S A V O Y  CHAMBERS, W A L L A C E  STREET, B O M B A Y  I 
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LABORATORY EQUIPMENT 

For all kinds of laboratory-ware 
@lease write to : 

T H E  C E N T R A L  S C I E N T I F I C  S U P P L I E S  CO. L T D .  
2 AGARAM ROAD, POST BOX No. 2 

TAMBARAM ( S. Rly ) 
Telegram: " SYPHON " Telephone: 80751 Extn. 23 

Manufactuvers, importers and stockists of complete labovatory equipment anii 
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 iiz South India for modern laboratory apparatus manufactured by 
MR. FRIEDRICH GEYER, ILMENAU, GERMANY 

For standard of pality 
always insist on 

OSTER'S PRODUCTS 
MINERAL ACIDS, Tech., B.P., C.P., A.R. 

a LIQ. AMhION. FORT, all grades 

1ICCUMUL.iTOR ACIDS, S.G. 1840 

DISTILLED IVATER, Single, Double 

a LABORATORY CHEMICALS, ETC. 

m DISINFECTING FLUIDS, ' Dingi brand ' 

Afaizztjafuctuved by 

OSTER CHEMICAL & 
PHARMACEUTICAL 

WORKS PRIVATE LTD. 
Keg. O@ce 

78B Manicktola Street, Calcutta 6 
Wovhs 

Bagmari Road, Calcutta 
Estd.: 3924 Gram: JABAKHARA 

GRAM hWlNAM0 PKDiVf ?? ??6/ 
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The New 

handy and 

easy-to-carry 

MICROSCOPE 
MODEL MII 

suitable for 

field work 

Available as 

* Monocular 

or 
WILD B~nocular  Research Microscope * Binocular M,, BRGL w ~ t h  dust-proof steel hood and 
leather c a r r y l n g  sttap 

Extra Attachments for : 

* POLARISING * DARK G R O U N D  PHASE CONTRAST 

* PROJECTION * PHOTOMICROGRAPHY, ETC. ETC. 

Sole Agents Our Sub-Agents 

RAJ-DER-KAR & CO. 
COMMISSARIAT B U I L D I N G  

H O R N B Y  R O A D  
BOMBAY 

Telephone 16-1304 Telegram TECHLAB 

The Central Scientific Supplies 
Co. Ltd. 

2 Agaram Road, Tambaram, Madras 

The Upper India Scientific Works 
Morigate, Delhi 



We design and supply 
VARIOUS TYPES OF 

- ELECTRONIC EQUIPMENT 
such as 

STABILIZED .POWER SUPPLY UNITS 
BATTERY CHARGERS FOR HOME, GARAGE AND GENERAL PURPOSE 

NEON SIGN TRANSFORMERS 
CONSTANT VOLTAGE, BOOSTING, GLOW DISCHARGE, STEP-UP, STEP-DOWN 

TRANSFORMERS 

BATTERY ELIMINATORS, METAL RECTIFIERS, WAVE-BAND SWITCHES, ETC., ETC. 

FOR ANY DESIRED SPECIFICATIONS 

We have been designing and supplying to the market various 
Electrical and Electronic Equipment for over 15 years past. 

GUARANTEED PERFORMANCE I PROMPT ATTENTION ! 

RADIO ELECTRIC PMVATE LTEQ. 
2C LAMINGTON CHAMBERS, LAMINGTON ROAD, BOMBAY 4 

"KREMP" MEDICAL MICROSCOPE 
( MODEL ECK 2/31 ) 

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

STAND E-Inclinable up t o  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 l l O x  I10 mm. wi th  mechanical stage Ill de- 
tachable, graduated wi th  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 t o  all sides. 

OPTICAL EQUIPMENT 
Nora-piece for 3 obiectives: 

Achromatic objective No. 3 ( 1 0 . 3 ~ )  
Achromatic objective No. 6L ( 44x ) 
Achromatic oil immersion objective 1/12 ( 105x1 

Huyghenr eyepieces: 6x, 10%. 15% 
Total mrgnificrtion 1575x 

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

Price on request 

UNIQUE TRADING C O R P O R A T I O N  
Grams : UNlLAB 51-53 BABU GENU ROAD, BOMBAY 2 Phone : 3001 1 
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PROGRESS IN 

alution o f  rolurnn 

Sample 

Column of 
cellulose powder 

COLUMN CIIROMATOGRAPIIY 
USING CELLULOSE POWDER 

-4he of the most useful featuresH$lter paper 
chromatography is the niiriutc scalc on 
which separation can be cffectcd. Described 
below is an extension of the principle for 
applications in which tile separation of larger 
quantities is desirable. 
In this method Whatman "Ashless" or 
"B - Quality" Cellulose I'owdcr ,is packed 
into a tube, usually of glass. Because of the 
greater mass of ccllulosc pcr tl~eorctical plate 
(compared with papcr) a greater atiiount of 
mixture can be applied. Introduced into the 
top of the oolumn, this nlixturc is followed 
by a solvent which percolates through the 
columnn. The components are carried with 
it, but at different rates; thus separated, they 
are collected in successive fractions at the 
bottom of the tube. 
Column Chromatography has made most 
rapid progress in the inorganic field, but 
interesting organic applications have dso 
been published 

Residual 
ore constituenCl 

Solvent percolating 
through column 

Isolated band 
of uranium 

Collection of 
column eluate 

DETERMINATION OF IJRANIUM 
IN ORES AND MINERALS 

The simplicity and flexibility of Column 
Chromatography arc demonstrated by this 
established analytical technique. 
The sarli~le is cbnverted into nitrate form bv 
fusion and treatment with acid. Powdered 
cellulose is added to a few millilitres of the 
dilute solution and the whole is introduced 
into the tov of the column to form a homo- 
geneous continuation with the original 
ccllulosc. 
A solvent consisting of nitric acid in ether is 
applied continuously to the top of the 
column, until the uranium has been com- 
pletely isolated as a pale yellow band at the 
bottom. 
Uranium can be quantitatively separated 
from many complex materials by this 
method in a state of absolute purity. Similar 
methods are used in many other types of 
inorganic analysis. 

Now that yorr ltaverend thisreport it may occur to you that Chroma- 
tggrnphy mti lrell, yolr hi your resenrch or productiotz programme. 
I j s c ~ ,  orrr lotrg experietz:e it1 this specialised Jield is at your f i l l  
disposal. Discrtss the possibilities of Clrromatography with 
H .  R E E V E  A N G E L  & C O .  L T D .  
9 B R I D E W E L L  P L A C E .  L O N D O N ,  E . C . 4 .  

Sole distributors of 

WHATMAN FILTER lPGbPERS 
(M~iir~actrrrers W. G R. Balston Ltd.) 
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We offer 

PHYSIOLOGICAL, 
PATHOLOGICAL, 

BIOLOGICAL & 
PHARMACEUTICAL 

LABORATORY 
REQUIREMENTS 

such a s :  
AUTOCLAVES, INCUBATORS 

DISTILLATION PLANTS, 
OVENS, VACUUM STILLS, 

FILTERS, BATHS & ALL 
SORTS OF GAS, WATER & 

VACUUM TAPS, ANIMAL CAGES 
& BOTTLE FILLING UNITS 

Me RAMCHANDRA & SONS ' RAM DOOT ' I2B KELEWADl 

~ s t d .  I920 GIRGAUM, BOMBAY 4 

A1 6 J.S.1.R.- NOVEMBER 1956 

B O R O S I L  
LABORATORY GLASSWARE 

such as 

FLASdS. BEAKERS. CONDENSERS. MEASURING 

FLASKS, MEASURING CYLINDERS PIPETTES L 

ANY SPECIAL APPARATUS MADE TO DESIGN 

and 

PENICILLIN VIALS. VACCINE BULBS-WHITE & 

AMBER 

0 

ALL OTHER APPARATUS 6 EQUIPMENT 

MANUFACTURED T O  CLIENT'S DESIGN 

INDUSTRIAL & ENGINEERING 
APPARATUS CO. PRIVATE Ltd. 

C H O T A N I  ESTATES, PROCTOR ROAD 
GRANT ROAD, BOMBAY 7 

Direct Importers 
for 

* LABORATORY CHER~ICALS 
* PHARMACEUTICAL 

CHEMICALS ;. 

* FINE CHEMICALS 

* VITAMINS 

* STAINS, etc. 

Please refer to: 

B. BABULAL & CO. 
71 PRINCESS STREET 

POST BOX NO. 2409, BOMBAY 2 
Cram : PETROLIUM Phone : 28465 



1 A MUSCLE RELAXANT 1 
with a 

wide range of indications 

MEPHENESIN 
( B.P.C. ) 

Manufactured by 

BENGAL IMMUNITY 1 
COMPANY LIMITED 

i 
4 CALCUTTA 13 
4 

I 
4 . ee---.~e--"----~ 
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P U B L I C A T I O N S  
of the 

I N D I A N  S C I E N C E  N E W S  A S S O C I A T I O N  
92 UPPER CIRCULAR ROAD, CALCUTTA 9, INDIA 

1. SCIENCE & CULTURE-A leading scientific nlontllly of India, started 
in 1935. Also a good medium for publicity of scientific and industrial 
products. 

Annual Subscriptions E:$" l.OO { 
*2. INORGANIC CHEMISTRY by PROF. P. RAY (for B.Sc. Pass Students) 

Price Rs. 11 per copy 

*3. RETHINKING OUR FUTURE by DR. M. N. SAHA 
Price Rs. 2181- per copy 

*4. ATOM AND PEACE by EMINENT SCIENTISTS ,* 
Price Rs. 1141- per copy 

"Transmission charges extra. 

r 

For 
Scientific- Medical -Industrial 

LABORATORY E Q U I P M E N T  

Beck Kassel Microscopes & Binoculars 
'Nedoptifa' Phase-contrast Microscopes 

Refractorneters, Spectroscopes, Telescopes 
Metrohm pH Meters & Stirrers 
Mernmert Ovens & Incubators 
Palmer's Physiology Apparatus 

Bosch Balances, Rotofix Centrifuges 
Kahn Shaking Machines, Calculating Machines 

lntra Hot-air Ster~lizers 
etc., etc. 

CONTACT 

Jm Tm J A G T I A N I  
National House, 6 Tulloch Road, Apollo Bunder ~ 

BOMBAY I 
Post Box 332 Grams FACMARE Phone: 35229 ~ 
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ELECTROTHERMAL 

Laboratory Heating Equipment developed by ELECTROTHERMAL ENGINEER- 
ING LTD., LONDON, provide the ideal means of heating substances safely, 

efficiently and economically. Uniform distribution of heat makes accurate tempera- 
ture control easy. 

ELECTROTHERMAL The Multimantle 
(Patented) Heating Mantles 

' Bunsen ' 
Soxhlet Extraction Apparatus 
Macro and Micro Kjeldahl Sets 

Stoclzists 

MARTIN & HARRIS (PRIVATE) Ltd. 
SAVOY CHAMBERS, WALLACE STREET 

BOMBAY 1 
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SHORT BEAM 
ANALYTICAL BALANCE 

MODEL M 51 

A useful balance for research and industrial 
institutions because of its accuracy, com- 
bined with consistcncy. Its period of 
oscillations bcing small, it is found useful 
where rapid ~veigllments arc necessary. 

I t s  Jine fenturcs are 
Built from selcctcd mntcrials such as: 

Ream - C I I ~  from rollctl brass slicct 
Edges & Planes - Best c1u:tlity agate 
Stand - (;unmetal 

" Base - 131acl; glass 
m Case - 13\1r1na teak and glass 

It is a deueloprnent of last thirty gears 
of experience 

Every such bnlance carries ortr guarantee 

SAPLE'S S C A L E S  MFG. CO. 
( P R I V A T E  ) LTD. 

Prospect House, 29 Raghunath Datlajee Street 
BOMBAY 1 

FLASK SHAKERS 
* 

CONSTANT 
TEMPERATURE OVENS 

* 
VACUUM EMBEDDING 

BATHS 
* 

PRECISION 
THERMOSTAT BATHS 

Ranges : 37°C. to 100°C. 
-t 5°C. t o  + 100°C. 

Variations &-0.01 "C. 
k0.  I "C. 

* - 
VARIABLE TEMPERATURE 

INCUBATORS 
* 

MOISTURE 
DETERMINATION OVENS 

* 
NITROGEN ESTIMATION 

APPARATUS, etc. 

* 
Manufactured by 

UDAY SCIENTIFIC 
INDUSTRIES 

(PRIVATE) LTD. 
5 BHABANATH SEN STREET 

CALCUTTA 4 . 
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Chance 
P R E C I S I O N  B O R E  

THE PROCESS hexagonal borts; contoured, t tper  and step- 
The Yeridin process represents a rtal step for- ~ f d  b o r e ~  call al.0 be made. recent devel- 
,varcl i n  methods of fabricating glass, ~l~~~ opment is capillary tubing down to 0.065 mm. 
tubes can now be protluced wit11 internal 
dimensions of the highest accuracy, comparable 
with that  obtained by high grade machining of APPLICATIONS OF VERIDIA 
metals. l'revioosly this cooltl onlv be achievetl GLASS TUBING 
I)!. slow ant1 expensi\~e grinding' ant1 lapping veritlia tubes are being used for pump cylinders 
methods, but the Vericlia process acl~ieves high hypodermic syringe barrels, and are ex- 
accuracy ;tnd uniformity at  a lower cost and in tellsively used in high grade viscometers and 
atltlition leaves the glass transparent, with a thermometers. ~h~~~ are a large number of 
sn~ooth polished linisll. applications in the field of graduated glass since 

VERIDIA PRODUCTS 
Veridia tubing can be used without any need 
for individual callbration and the graduations 

The process has its n~t,st direct application in are uniform. This is very useful where a 
the production of glass tubing with an accurate separate non-calibrated scale must be employed 
circular bore and it is tlow regularly available and the dimensional tolerances make .it quite 
in bore sites from 0.38 mm. up to 30.0 mm. possible to secure glass of NPL Grade A quality 
The normal tolerance on the internal diameter without trouble or special technique. 
is i0.01 nun. ( f 0.0004 in.) for standard lengths 
of about 12 in. If the length is increased it mav G L A S S 
be necessaw to  have a slightly wider tolerance 
and tu&s up to 48 in .  lollg can be sllpplied: Veridia tubing is normally made of ' Hysil '  
The ends of each tube are ground square and flat. ( Chance GH1 ) - a clear hard glass with the 

h~ghest resistance to  thermal shock and chemi- 
The Yeridia process is not limitetl to  the pro- cal attack. If required, however, tubing can 
duction of tubing with a circ~rlar section. be produced in other glasses to  meet special 
Tubes have been protluced with square or requirements. 

Chance 
OPTICAL RAW GLASS 

FI.IST CROIYS BARIUM F L I S T  
ROROSII.TCA1'B CRO\VS LIGHT FLINT 
H.\Rl) CRO\YI\' DESSE FLINT 
1.IGHT 13:iRI(lhI CRO\VN DOIJRLE DEXSE FLINT 
Z I S C  CROWX SPECIAL H.4RIUM CRO\trS 
TEI,TISCOP12 FLINT ETC. 

I N  sr.,\ns OR n f o u t n r s c s  

As supplied to leading manufacturers of 
optical instruments and apparatus 

FOR P.\RTICIT,.\RS \\'RITE TO SOIX :\GE?;TS: 

A S S O C I A T E D  I N S T R U M E N T  MANUFACTURERS (INDIA) 
PRIVATE LIMITED 

INDIA HOUSE B 5 CLIVE BUILDINGS I7 MOUNT ROAD SUNLIGHT INSURANCE 
PORT STREET P.O. BOX 2136 P.O. BOX 2439 BUILDINGS 
P.O. BOX 119 CALCUTTA MADRAS MINT0 ROAD EXTN. 

BOMBAY NEW DELHI 

J.s.I.R.- NOVEMBER 1956 A21 



. 

of B.D.H. Amino Acids are now 

manvfa~~g#Fe in normal regular production as 
a result of development work 
carried out in the B.D.H. 

r 
- 

Laboratories since 1945. They are available in 
adequate quantities for laboratory use and 
enquiries for larger amounts are invited. 

I T H E  B R I T I S H  D R U G  H O U S E S  L T D .  
l i , l ) , l l .  1..41301<.4T~ )I<Y C I i l ~ ~ f I ~  ;\l.S GItOLlk' 

Lists and 1300L1:, EN(;I.ANI> 

jifrtker infornrntion or. jrotn Iltr tlistribitlors in  India  
nray b~ obtnincd jrcnr I BRITISH DllUG HOUSES (INDIA) PRIVATE LTD 

I I'.O. I$OX 1341, liO\11iAY 1 
ljmnchei at :  LALLL"i7.A - DELHI - MADRAS 

PINCO GAS PLANT 
For Schools, Colleges, Research 
Laboratories, Hospitals and also 
for Cooking Purposes 

It can be placed in any corner of a 
building. It is electrically operated and 
run by petrol or  by solvent oil. 

OTHER MANUFACTURES 
Physical and Chemical Apparatus, 
Incubators- Bacteriological and 
Hatching, Autoclaves, Ovens, 
Furnaces, etc., etc. 

I M P O R T S  
MICROSCOPES, SCIENTIFIC INSTRUMENTS AND APPLIANCES FOR SCHOOLS. COLLEGES, 

LABORATORIES - RESEARCH AND INDUSTRIAL 

PRECISION INSTRUMENT CORPORATION (INDIA) PRIVATE LTD. 
46 DHARAMTALA STREET, POST BOX No. 8905, CALCUTTA 13 

Telegram: Telephone: 
PINCO, CALCUTTA 14-3171 
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FOR 
RAPID & ACCURATE 
CHEMl CAL ANALYSIS 

use 

TINSLEY 
P O L A R O G R A P H  

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 

* 
FOY firvthcv fiavliczrlars, please conlact 

Sole l fgefcts  itt I f ld ia:  

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 Oils, 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 Omce I SACHEWORKS ' 
BANGALORE CITY BOMBAY-FDAR .* -,- 

' A E R O X '  
M I C R O P O R O U S  C E R A M I C  F I L T E R S  & 
E L E C T R O L Y T I C  D I A P H R A G M S  
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 AE ROX LTD. LONDON & GLASGOW 

Sole Agents in India: 

K I L B U R N  & CO., PRIVATE LTD. 
Sales & Agency Dept. 

4 FAIRLIE PLACE, CALCUTTA 
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' ASCO ' HOT-AIR DRYING OVENS 

These improved models are o f  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 N E W  PREClSlON HOT-AIR 

DRYING O V E N  

Electrically operated and controlled 

The cylindrical form o f  the oven greatly facili- 

tates uniformity of temperature which is o f  
extreme importance for superior oven opera- 
tion. I t  is made o f  aluminium sheet wi th  sheet 
i ron outer jacket finished in  attractive crackle 
enamel. It is fitted wi th  three perforated slid- 
ing shelves and a door well-machined t o  f i t  the 
chamber perfectly. The heating elements are 

A S .  1930 of  replaceable type. 

Ovens as described above are complete wi th  connecting cord and plug and are 
useful for working at any temperature up t o  150°C. Size: 1 4 " ~  10". 

ASCO's manufactures are of the most comprehensive range 

8 

For al l  your scientific requirements please write to us 

THE ANDHRA S C I E N T I F I C  CO. LTD. 
H e a d  Office & W o r k s :  

MASULIPATAM ( S. I N D I A  ) 
Branches a t :  

4 Blacker's Road Janmabhoomi Chambers 
Mount Road Ballard Estate 

MADRAS BOMBAY 
Representatives ot : 

N E W  DELHl - C A L C U T T A  -- HYDERABAD ( Dn.) - VIZAGAPATAM 

1.S.I.R.- NOVEMBER 1956 ,125 



. . . I M P A C T  ! 
I M P A C T  

. . 
Just issued . . 

: Unesco's quarterly magazine for those 1 . 
Vol. VII, No. 3 

- 

- 
social conditions. . . 

. whose interest i s  the understanding 
of science and the improvement o f  

. 
ORIGINAL ARTICLES O N  SCIENCE . 

¤ AS A SOCIAL FORCE 

BOOK REVIEWS 
rn 
¤ BIBLIOGRAPHIES . 
¤ Annual subscription 916 sterling 
I 

w Single copies 216 sterling . . Send subscriptions to : . 
: ORIENT LONGMANS LTD. 

I . 
TEN YEARS OF SCIENCE AT UNESCO . 

by Marcel Florkin rn 

I . 
THE SOCIAL CHARACTER OF TECHNOLOGY . 

by Tom Burns . . 
:IFTY YEARS OF MEDICAL RESEARCH . 

by A. C. Allison ¤ 

. BOMBAY - CALCUTTA - MADRAS I 19 AVENUE KLEBER, PARIS I6e : . ................... .....m.~....m......ml......~.. 

For accurate and uniform regulation of gas to main- 
tain a correct flame, there is none better than a Harris 
Regulator. The design and construction ensure com- 
plete safety, long life, positive and sensitive control and 
correct reading of gas pressure and contents. 

J.S.1.R.- NOVEMBER 1955 



' \N 1 L D ' HEERBRUGG ( Switzerland ) 

The manufacturers of 

Highest Class Precision Optical 

and Mechanical Instruments 

WORI<SHOPS 

LABORATORIES & 

SURVEY 
I WILD THEODOLITE T3 I 

* 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. 

WlLD LEVEL N2 

SOLE AGENTS : 

RAJ-DER-KAR & CO. 
COMMISSARIAT BUILDING, HORNBY ROAD 

FORT, BOMBAY 
Telephone : 26-2304 Telegram : " TECHLAB " 
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' P Y R E X '  
( Made in England ) 

LABORATORY GLASSWARE 
for 

SCIENTIFIC RESEARCH & DEVELOPMENT 
The best glass available for over 99 per cent o f  

all requirements 

Contact : 

B. PATEL & COMPANY 
27/29 POPATWADI, KALBADEVl ROAD 

POST B O X  No. 2040, BOMBAY 2 
Phone: M6R Gram GLASALSORT ' 

L A T E S T  P R I C E  L I S T  ON R E Q U E S T  

MANUFACTURERS OF 

NEUTRAL GLASS 
AMPOULES 

For further particulars, write to : 

BOMBAY SCIENTIFIC 
GLASS WORKS 

ARAB HOUS6.  KHETWADI  I3TH LANE 

BOMBAY 4 

A R V I N D  
for 

@ .  
QUALITY FABRICS 

Sanforized-preshrun k 
SHIRTINGS . POPLINS . COATINGS 

and 
Multi-coloured prints 

VOILES CAMBRICS . POPLINS 

THE ARVIND MILLS LTD. ( NARODA ROAD, AHMEDABAD 2 
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Research Develooment  Testing 
In development and research depart- RAPID mUVI,T\ , VI, , 
ments, where tests concern grinding, 
screening, separating or filtering, ICL 

ELUTRIATOR 

laboratory equipment has many uses. 

I 
It  is also frequently and profitably 
employcd in conjunction with pilot 
plant for testing large scale processes. 
May we send you details? 

RAYMOND LABORATORY MILL - 
fvr the g r l n d ~ n g  

of non-abras~ve 
materials 
in bxtches 

up to 20 Ibs 

O Rotor has eght steel 
swing hammers and runs at 10,000 r.p.in. 

classification in the dry state. 
8 Scparafing chamber encloses 
u!/ ra fating parts. 

8 Simple 10 disrnonfle. 

- - 

,r accurate and costs 
:onsistent sieve 

testing. 

Uniparrn 

mec/tanictrl I 
aclion. LABORATORY EQUIPMENT 

Time switch 
conrrol. I INTERNATIONAL COMBuSTloN ( INDIA) 

- -  I .4ccammoda~es rrp to thir~een 
8" iliatrlrter sieves. 

PRIVATE LTD. 
101 PARK STREET. C A L C U T T A  16 
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TEDDINGTON CHEMICAL FACTORY PRIVATE LTD* 
(Biological & Phormaceuticol Lab~ratories) 

S U R ~  ROAD, ANDHERI, BOMBAY 

Sole Distributors : 
W. T. S U R ~ N  & CO. PRIVATE LTD.. P 

Branches : CAKUTTA: P.O. BOX 672 

WI. 1681-A 

I Equip your 
I laborotory 
i 
i with 
i 

! LABORATORY & PHARMACEUTI- 

CAL CHEMICALS, ANALYTICAL 8 

j L A B O R A T O R Y  R E A G E N T S ,  

j AMINO ACIDS, STAINS, DRUGS, 

VITAMINS, ETC. 

Directly imported by 
i 

S. MATHURADAS & Co. 
P.O. B O X  No. 2113 
PRINCESS STREET 

BOMBAY 2 

Gram : " SMATHURCO " Phone : 10171 i 

Grams : LABFURNISH Phone : 62761 

LABORATORY FURNISHERS 
D H U N  MANSION.  V INCENT ROAD 

DADAR. BOMBAY I 4  

* 

Offered ex-stock 

CAMBRIDGE p H  METERS- Bench pattern, 
Portable pattern, Direct Reading; all types 
of Electrodes and Dial Thermometers 

m 'MEMMERT' GERMAN ELECTRIC OVENS/ 
INCUBATORS -Various sizes 

m ' I K A '  GERMAN ELECTRIC LABORATORY 
STIRRERS 

' ROTOFIX ' GERMAN ELECTRIC 
CENTRIFUGES 

'AEROGEN ' PETROL GAS PLANT 

GLASSWARE - PYREX, JENA, QUICKFIT 

GERMAN LABORATORY 
REFRIGERATORS 

Branch Office: 
MOTILAL MANSION.  KAPASIA BAZAR 

AHMEDABAD 
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TEMPO Laboratory Equipment 

' T E M P O '  H O T  P L A T E  
(with three heat controls ) 

{ lO"x16" ( 1 kW.) 
Available in two sizes 18,tX24m ( 3  k ~ .  

Cotzstvuctio~z - Double-walled miId 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 sfiace) - 14" x 14" x 14". 

Healirtg-Electrically operated on 230 V., 50 
cycle, A.C.1D.C. 

Ma.~iml~nz femfierafurr - 250°C. 

TemPerature control - B y  means of a bimetallic 
thermostat. Variation not more than f 1°C. 

IIO'l' . \ IR  OVliN 

Mcrnufnctured by: 

T E M P O  
INDUSTRIAL CORPORATION (PRIVATE) Ltd. 

1ST FLOOR, DEVKARAN MANSION, PRINCESS STREET 
BOMBAY 2 



of woodwork.,. 

...... ) READY M I X E D  P A I N T  A L U M I N I U M  P A I N T  F L A T  W A L L  P A I N T  % .:.:.:. 
..... ' 

& 1, a high-gloss ready-mixed has a large covering capacity will cover interior plaster, 3. 
3 paint of great durability. and maximum leafing power. concrete, wood. Durable. $$ 
x.... 33 

le for a wide variety of industrial and domestic us 

SHALIMAR PAINT, COLOUR & VARNISH 

C A L C U T T A  B O M B  
N E W  D E L H l  
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NEOPHOT 

BRIGHT-FIELD DARK-G ROUND . POLARIZATION 

PHASE CONTRAST 

Supplementaries for low-power and macro-work as well 

as for the Hanemann method of hardness testing 

VEB CARL ZEISS JENA 

* 
Sole Agents in India 

G O R D H A N D A S  D E S A I  & CO. 
P H E R O Z E S H A H  M E H T A  ROAD,  BOMBAY I 

P-7 M I S S I O N  R O W  E X T E N S I O N  22 L l N G H l  C H E T T Y  STREET 
C A L C U T T A  1 MADRAS I 
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CURRf NT SClf NCf 
( Estd. 1932 ) 

The premier science monthly o f  India devoted t o  the publication o f  the latest 
advances in pure and applied sciences, Conducted by the CURRENT SCIENCE 

ASSOCIATION w i th  the editorial co-operation o f  eminent scientists in India. 

A N N U A L  SUBSCRIPTION 
India: Rs. 8 Foreign : Rs. 10; 16 sh; $2.50 

ADVERTISEMENT TARIFF 
Full page Half page Quarter page 

I2  insertions Rs. 750 Rs. 400 Rs. 220 
6 9 ,  400 220 IZO 
I 9 ,  75 45 28 

SPECIAL POSITIONS 

Per insertion Per insertion 
Front cover .. Rs. 100 Inside front cover .. Rs. 90 
Back cover . . I00 Inside back cover . . 90 
Facing Editorial . . 100 Facing Sci. News . . 90 

Advertisement charges are payable i n  advance. 

For further particulars apply to : 

THE MANAGER, CURRENT SCIENCE ASSOCIATION 
MALLESWARAM, BANGALORB 3 ( INDIA) 

't. 

PHOTOSTAT SERVICE-. 
INDIAN INSTITUTE OF SCIENCE LIBRARY 

can supply PHOTOCOPIES o f  articles, graphs, charts, illustrations, blueprints, etc., 
f rom the scientific and technical publications available i n  the library t o  scientists 

and scientific institutions. 
Enlarged o r  reduced copies can also be supplied wherever possible. -'> 

SIZE RATE 
UP TO PER PAGE, PER COPY 

I l " x  6" . . . . . . . . . . . . . . . .  Re. 0-8-0 
1 7 " ~  11" . . . . . . . . . . . . . . . .  0-12.0 
23" x 17" . . . . . . . . . . . . . . . .  1- 4-0 

( PACKING A N D  POSTAGE EXTRA) 

- - -- - - - - - - -- 

For further particulars contact : 

LIBRARIAN, INDIAN INSTITUTE OF SCIENCE 
BANGALORE 3, INDIA 
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AUTOMATIC BOTTLE FILLERS 

~ R E D E R I c K  HERBERT 
BOMBAY 5 

M A D E  I N  I N D I . 1  

HIGH VACUUM 

R O T A R Y  P U M P  
SINGLE STAGE & TWO STAGE 

Suitable for laboratory use 
and similar in ~ e r f o r m a n c e  I 
t o  those made in Germany, 

Englan(l and U.S.A. UI s 

All Indian inaterials and construction 

BASIC & SYNTHETIC CHEMICALS, 
PRIVATE LTD. 

P.O. Jadavpur College, Calcutta 32 

From 

A MICRO 

to  
A PHYSICAL BALANCE 

you may depend on 

BOY B A L A N C E S  
for their 

SENSITIVITY, CONSTANCY & 

DURABILITY 

Manufactured by 

K e y  I;aclorv 2 Limited 
Ser~Tcr Station b Ofice 

335 NADESHWAR, BANARAS CANTT. 32 LATAFAT HUSSAIN LANE, CALCUTTA 10 
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g83 
PROVED 

cheapest 8 simplest 

of all 

PLANTS HEATING mediums 
AVAILABLE IN VARIOUS CAPACITIES 

- - - - *  

I I 

I I 

also I : for 
I I 
I I 

MAKERS OF I 
8 ; LABORATORY, SCIENTIFIC TESTING, 
I 

SUPERIOR , I . : ASSAY & TEACHING WORK 
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DISTRIBUTORS ALL OVER THE COUNTRY 
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to 

the 

mark 
' . . . . . . . 

pharmaceutical 
chemicals 

The procedure shown here is a familiar one to every 
pharmacist. But, iniportant as accurate measurement 
is in the making-up of a prescription, it must be 
backed up by chemicals that are fully " up to the 
mark " for pharmaceutical purposes. 
A reliable measure of this quality in chemicals is the 
name and reputation of their manufacturers. In 
specifying M&B, pharmacists recognize a brand that 
has long stood as a mark of the highest standards in 
fine chemicals. 
You can specify M&B Pharmaceutical Chemicals for 
a wide field of dispensing requirements. 

Dt~rrzhurrd  b ,  

MAY & RAKER (INDIA) PRIVATE LTD . BOMBAY . CALCUTTA ' GAUHATI . MADRAS . NEW DELHI 

CHA 190.51 
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' E N D R O C K '  

TEST SIEVE 
VIBRATOR 

Manufactured by : 

ENDECOTTS FILTERS LTD. 

also 
* Laboratory Test  Sieves as pe r  

B.S. & A.S.T.M. Specifications 
* Pocket lnterchanger Sieves 

ACCREDITED AGENTS : 

UNION SCIENTIFIC 
SYNDICATE 

52-58 BASU GENU R O A D  
P.O. B O X  2484, BOMBAY 2 

Gram : ' PETROLIUM ' Phone : 28465 

WHEREVER 
YOU NEED.., 

Wherever you need glare - free 
light-and that's everywhere - 

depend on Radio Softlite Lamps to 
give it to you! Freedom from eye- 

strain, better vision and greater 
efficiency are contributing factors 

which make RADIO 'SOFTLITED 
LAMPS the outstanding choice 

for every lighting need. 

RADIO LAMP WORKS LTD* % 
BOMBAY . CALCUTTA . DELHl KANPUR . MADRAS. INDORE 
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INDICATING & RECORDING TYPES 

O F  ELECTRICAL A N D  ELECTRONIC I t 
INSTRUMENTS & FLUID METERS + + 

Contact: 
b I 
{ GYRO LABORATORIES ! 
i 
t PRIVATE LTD. t 

6 
i i + TARA BAUG ESTATE + + 
! C H A R N I  ROAD 

! BOMBAY 4 
i + + 

Phone: 31334 

Gram : PRESGLAKO 

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

CALCUTTA 6 

* 
Stockists for 

E. MERCK, B.D.H. 
Chemicals, Stains, Indicators, Acids, etc. 

PYREX, JENA, S IGCOL 
Glasswares. Porcelain Apparatus, 

Instruments, Filter Papers, Microscopes, 
Balances and Weights, etc. 

for 

SCHOOLS, COLLEGES, ANALYTICAL 
& RESEARCH LABORATORIES A N D  

DOCTORS 

'PYREX' Beakers and 
Flasks last longer . . . 
because [hey are stronger 
Their basic strength derives from the boro- 
silicate glass of which they are made, the 
coefficient of expansion of which is three point 
two times ten to the minus six, which is so low 
that it gives the glass an amazing resistance to 
sudden heat changes. 

This means that 'PYREX' Beakers and Flasks- 
can be made much thicker, heavier and more 
robust, thus protecting them against breakag:: 
through careless handling or clumsy washing. 

Beakers and Flasks are the items you use most 
in your lab. They may seem almost common- 
place, but they cost money. and if yon can save 
fifty per cent on your breakages by using 
'PYREX' and nothing but 'PYREX,' then this 
best of all laboratory glassware becomes a real 
investment. 

You'll find 'PYREX' everywhere, fiont the 
school to the research institute. Everybody 
recognises the PYREX' quality, and all 
appreciate the handy curton packs. Insist 
or1 'PYREX' to cut down your breakages 
and reduce your costs. 

T H E  B R I T I S H  
L A B O R A T O R Y  G L A S S W A R t  

JAMES A JOBMNG & CO LTD 
W e a r  Glass W o r k s  Sunderland England 

THE ONLY MAKERS OF 'PYREX' BRAND GLASS IN THE 
UNITED KINGDOM. 
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GLASS LINING 
of Chemical Equipment 

The glass for glass lining is not ordinary Cast iron articles of 4 o r  3 In. thickness, stream- 
bottle glass but a specially made glass t o  meet lined and without sharp edges or corners, are also 
the requirements of chemical industry. The glass suitable for glass lining. 
that is lined on cast iron or  M.S. plate iron equip- The glass paste is sprayed evenly on the surface 
ment must be stable t o  corrosive chemicals as this t o  be glass lined and dried. This is fused in a 
is the prime requiremznt of chemical and pharma- suitable furnace. The biggest equipment we can 
ceutical industries. The glass must fuse evenly glass line at the moment is 5 ft. x 34 It. round 
and perfectly on the cleaned surface of the or square. 
equipment. The heat expansion and cold con- The foundation metal equipment may be sup- 
traction of glass must match with the founda- plied by you or we get the same made from 
tion metal. The finished work must bear normal engineering firms in the city on your behalf: 
working stress and strain without chipping or  Distilled water storage vessels, distillation stills, 
striating. pots, pans, open vessels or vessels with cover, 

Mild steel plate equipment suitably made from autoclaves, reactors, steam-jacketed vessels, pipes. 
& in. or f in. or thicker, if so desired, stream- pumps, big-size fermentation tanks and all kinds 
lined, dished bottom and top, inlets and outlets of glass-lined equipment for the chemical and 
curved with surface, is suitable for glass lining. pharmaceutical industries. 

HIGHEST REFERENCE IF DESIRED 

Dr. R A 0 9 S A B 0 RAT 0 RY ?ATEL COMPOUND. NEAR NAIR HOSPITAL 
U M I N G T O N  ROAD. BOMBAY 8 

Use SIMCO brand 
Scientific Glass Apparatus 

for 

kb racy ,  Quality & Dumbllity 

* All kinds of graduated glassware 
* All glass distillation equipment 

Gas analysis apparatus-Onat's, Haldane's, 
etc. 

* Stopcocks of various types 
, * Blood, urine and milk testing apparatus 
* Chromatographic chamber and accessories 

Any special apparatus according t o  speci- 
fications 

Manufactured by 

SCl ENTlFlC INSTRUMENT Mfg; Co. 
( SIMCO ) 

3 SASTITALA ROAD, NARKELDANGA 
CALCUTTA II 

Gram: Meterhome 

D Y N A M I C  DEMONSTRATOR-or 
demonstration radio receiver with full view 
of components, and circuit diagram painted 
on top. 230 volts AC - three bands. 

Rs. 320 

KOHLRAUSCH BRIDGE - All electro- 
nic -usinganelectroniceye as null indicator. 
and a built in 1000 c/s AF oscillator as AC 
signal. Working on 230 volts AC. Rs. 6 5  

AUDIO FREQUENCY GENERATOR- 
1000 c/s -This can be used in all bridge 
measurements as a signal source. and has 
more advantages than induction hummer 

Rs. I I  

AND A HOST OF OTHER ITEMS 

Write for price l ists 

SCIENTIFIC INSTRUMENTS & 
APPLIANCES 

BUCKINGHAMPET 

VIJAYAWADA 2 (ANDHRA) 
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Prolongs life of refractories up to six times 
Preserves new or old brickwork 
Glazed surface reflects heat 
Prevents cracking and ' spalling 
Affords protection up to 3600F 

a Increases boiler and furnace availability 

I S  IN A CLASS BY ITSELF 

and is extensive- 

ly used by Ship- 

ping Companies, 

also the Royal Navy 

and the United State 
Department, Power Stations, Rail- 

way Locomotives and has numerous applications in 
Industry where refractory furnaces are employed. 

FULL DETAILS FROM SOLE AGENTS & STOCKISTS 1 

Post Box 405 lot. PARK STREET. CALCUTTA-16. Telephone444766 (TwoLines) 

L Branch Office : 21. Lnum Strcet Fort. Bombw. 

SM.4 
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ELECTRONIC MEASURING APPARATUS 

accuracy of 0.1 pH. ' 

CONDUCTIVITY MEASURING BRIDGE GM 4249 
The Philips Conductivity Measuring Bridge is suitable for direct measurement 
and comparison of specific resistances and conductivities of aqueous solutions, 

@ PHILIPS ELECTRICAL CO. (INDIA) PRIVATE LTD. 

Calcutta Madras Bombay Delhi Lucknow Kanpur Patna Bangalore 
P I 0  
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PHiLi PS contribution in 

NUCLEAR FIELD 
INSTRUMENT & RESEARCH 

PHILIPS 
NEW UNIVERSAL SCALER 

The Preset Count Unit - 
Combination o f :  Universal 

Scaler type P W 4032 
Preset Count Unit type P W 4052 

High Voltage Supply/Pre 
AmplSfier type PW 4022 

a Separate units available for rack mounting 

a Various combination of units possible 

a Suitable for G.M., Scintillation and proportional counters 

HOW PHlLlPS OFFERS COMPLETE LINE OF NUCLEAR INSTRUMENTS : 

a Scintillation counters • Pulse height analyser-99 channels 
a Various types of G.M. tubes a Predetermined count scaler 

Liquid counters Single and three decade scaler 
Dosimeters a Ratemeter 
Recorders a Monitors 

a Isotopes a Decimal Counting units 
For further details write to :- 

PHlL lPS  ELECTRICAL CO. ( INDIA) PRIVATE LIMITED 
ScientiJic Equipment Division 

Branches : CALCUTTA. BOMBAY, DELHI, KANPUR, LUCKNOW, MADRAS, PATNA, BANGALORE. 

contributing today to India's future. - PSPH 184 



B' for chemical analysis 

The century-long experience of Johnson Matthey in  both 
the manufacture and use of platinum apparatus, coupled 
w i th  craftsmanship o f  the highest order, provides a 
guarantee of quality in  all JMC platinum ware. Good 
design, close attention t o  dimensional accuracy and the 
highest standards o f  finish are combined t o  produce 
units excellently matched t o  their  duties and o f  robust 
construction for long, trouble-free service. 

~ohnson 
Matthey 

AVAILABLE EX-STOCK I N  INDIA FROM 

R A M  L A B H A Y A  A R O R A  & SONS 
161;'l HARRISON ROAD, CALCUTTA 

Tekgrarn: '' METCHEMIKO ". CALCUTTA Telephone : 33-31Y 
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Indian skill can make 
ANALYTICAL REAGENT CHEMICALS OF THE SAME 
H I G H  STANDARDS OF PURITY AS THOSE MADE BY 
GERMAN, BRITISH & AMERICAN TECHNICAL SKILL 

* 
VERY RELIABLE INDIGENOUS SUBSTITUTES OF 

GUARANTEED ANALYTICAL REAGENTS 
MAY BE FOUND I N  

B A S Y N T H  
B R A N D  

ACID SULPHURIC . . . . . . . . .  sp. gr. 1 8 4  
ACID HYDROCHLORIC, FUMING.  . . , ,  1.19 
ACID HYDROCHLORIC . . . . . . .  ,, 1 18 
ACID NITRIC . . . . . . . . . . . . .  142 . . . . . . .  AMMONIUM HYDROXIDE 090 

A N D  MANY OTHER ITEMS ALL MADE IN INDIA BY 

BASIC & SYNTHETIC CHEMICALS, PRIVATE Ltd. 
P.O. JADAVPUR COLLEGE, CALCUTTA 32 

USE SWADESHI AND HELP TO KEEP EMPLOYED INDIAN TECHNICAL SKILL IN  INDUSTRIES 

INDEX TO ADVERTISERS 
PAGE PAGE 

A N ~ H R A  ~ C I I S N ~ ~ F I C  Co. LTD., ~ IASULIPATAM ... A25 KEROY ( PRIVATE ) LTD.. CALCUTTA ... ... A35 
ARVIND h 1 1 t ~ s  LTD., AHMEDABAD ... ... A2A I<ILBURN & Co., PRIVATE LTD., CALCUTTA ... A24 ... ASHA SCIENTIFIC CO., BOMBAY ... ... A8 LABORATORY FURNISHERS, BOMBAY ... A30 
ASIATIC OXYGICN Si ACI:TYI.I N E  CO. LTO., CAI.CUTW A26 MARTIN & HARRIS (PRIVATE) LTD.. BOMBAY A5,11, 10, I S  
ASSOCIATED INSTRUMENT MANUFACTURERS ( INDIA ) J I A ~  k BAKER ... ( I N D I A )  PRIVATE LTD., ... ... ... PRIVATE LTD., CALCUTTA ... A!!1 SEW D ~ L I I I  A37 
BASIC & SYNTHETIC CHEMICALS, FRIVATE LTD., M. RAMCHANDRA & SONS, GMBAY ,.. ... A16 ... ... CALCUTTA ... ... A3.5.45 OSTER CHIIMICAL Si PHARMACEUTICAL WORKS ... H. UABULAI. & Co. DOLIBAY ... . A16 P R I ~ A T I :  LTO.. C.+LCIITTA A12 
HENGAL CHEMICAL k PHARMACEUTICAL WORKS LTD., PHILIPS ELECTRICAL CO. ( I N D I A )  P ~ V A T E  LTO., ... ... ... ... ... ... CALCUTTA ... AR CALCUTTA A42, 43 ... ... BENGAL IMMDNITY CO. LTD.. CAl.CUT+A A l i  PIONEER INDUSTRIES, BOMBAY ... A2a 
I $ o ~ u A y  ~ ~ l l : ~ T 1 l : l ~  (;LASS WORKS, BOMBAY ... A2A PRI~CISION INSTRUMENT CORPORATION ( INDIA ) 

... ... B. PATEL & CO BOMBAY ... . A% PRIVATI? LTD., CAI.CUTTA A22 
BRITISH DRUG "HOUSES ( I N D I A )  PRIVATE LTD.. P R E > I I I ~  ~ . I E N T I ~ I C  G I . A ~ S  Co., CALCI.TTA ... A30 ... ... ... BOMBAY ... ... A22 RADIO EI.I:CTRIC ( PRIVATE ) LTO., BOMBAY A14 ... ... CTSTHI, SCII<NTIFIC SIIPPLII s CO. LTD., T A M B ~ R A ~ I  ,412 RADIO LAMP WORKS LTD., BOMBAY A38 ... CRAFTSMAN ELECTRONIC CORPORATION LTD., HOMRY A47 RAJ-DER-KAR & CO., BOMBAY A13,27 
CURRENT SCIENCE ASSOCIATION, HANGAI.ORE ... At34 RAM LABHAVA AROR* & SONS, CALCUTTA ... A44 ... ... DR. RAO'S LABORATORY. I~OIIRAY ... A40 RAVINDRA 61 CO. ( PLATINUM). BOMBAY A9 
FREDERICK HERBERT BOLIBAY ... . A35 SAPLI-'S SCALES AIFG. Co. ( PRIVATE ) LTD., ... ... ... ... ... GANSONS (.PRIVATE )'LTo., BOMBAY ... A:16 BOMBAY A20 ... G H A ~ P U R E  & CO.. CALCUTTA ... ,412 S C I E N ~ I F I C  ~ N S T R U U I E N T S  & APPLIASTES, ... ... ... GHOSE BROTHERS ( PERFUMERS ), CALCUTTA ... AH ... A40 

, ... GIDVANI & CO.. BOMBAY ... ... ,110 SCIENTIFIC INSTRUMENT CO. LTD., CILCUTTA A2 ... CORDHANDAS DESAI & CO. BOMBAY ... ... A7 SCIENTIFIC INSTRUMENT JIFG. CO., CAI.CUTTA A40 
GRIFFIN & GEORGE ( INOI; ) PRIVATE LID., SHALIMAR PAINT, COLOUR & VARNISH CO. PRI \~ATE ... ... ... ... ... CALCUTTA ... ... A46 LTD., CALCUTTA A32 ... ... GVRO LABORATORIES PRIVATE LTD., ROMBAY AI!l S. H. KELKAR & CO. ('PRIVATE ) LTD., BOMBAY A24 ... ... ... HOSI~ITAL S I IPPI .~  CO.. CALCITTA ... A10 S .  MATHURADAS & CO., BOMBAY A30 ... H. RT.ETE ANCCL k CO. L.~I).,  LONDON A15 STANDARD SCIENTIFIC INSTRUMENTS CO., MADRAS ... A8 ... IMPACT IINESCO PARIS ... ... A26 STEAX & MINING EQUIPMENT ( INDIA ) PRIVATI: ... ... ... ... I N D I A N '  I N S T I T I I ; ~  OF SCIENCE, UANGAI.ORT: A94 LTII., CALCUTTA A41 ... ... INOIAH SCII:YCI< NI:\VS ASSOCIATION, CALCIITTA A18 TECHNICAL CORPORATION LTD.. LUCKNOW AS 
INDI:STRIAL R: ENGINHERINC APPARATUS CO. TEMPO INDUSTRIAL CORPN. ( PRIVATE ) LTD., ... ... ... ... ... PRIVATE LTD., BOMBAY ... A16 BOMBAY .,. A31 
INSTRUMENT RESEARCH LABORATORY LTD.. UDAV SCIENTIFIC INDCSTRIES ( PRIVATE ) LTD., 

... ... ... ... ... . . . .  CALCUTTA ... A6 CALCUTTA A20 ... INTI:RNATIONAL COMBUSTION ( INDIA ) PRIVATE LTO., IJNION S c r e ~ r l r l r  S Y N O I C A ~ ~ ,  BOMBAY A38 
... ... ... ... CALCI~TTA ... A29 UNIQUE TRADING CORPORATION, BOMBAY A14 ... ... JAMES A. JOBLING & CO. LTD., LONDON ... A39 VEB CARL ZEISS. J E N A  ... A33 ... ... ... J. T. JAGTIANI. BOMBAY ... A18 W. T. SUREN & CO. PRIVATE LTD.. BOMBAY A30 
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THE G & T VIBRATORY BALL MILL 

AND SIEVE SHAKER 

% 
I A non-revolving vibratini 'design for use in 

. .r, 
pulverising most material to 1 micron and 

in mixing, blending and sieving 
*.t: 

Suitable for use on 200-250 uolts, 50 cycles, A.C. sipplies 

Full details from 

GRIFFIN & GEORGE (INDIA) PRIVATE LTD. 
B-5 CLlVE BUILDINGS INDIA HOUSE 17 MOUNT ROAD SUNLIGHT INSURANCE BUILDING 

P.O. BOX 2136 FORT STREET MADRAS MINT0 ROAD EXTENSION 
CALCUTTA BOMBAY NEW DELHI 
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correcting lens is supplied for use near the 
Newtonian focus to correct coma over a 
plate 16 x 16 cm. without vignetting. 

Universal (Schmidt-Cassegrain) telescope 

A more ambitious programme was con- 
templated at the Royal Greenwich Obser- 
vatory which is being shifted to Herstmon- 
ceux. In February 1946, in his Presidential 
Address to the Royal Astronomical Society, 
Prof. Plaskett, made a strong plea for 
the revival of observational astronomy in 
England. A Committee with leading astro- 
nomers in England including the then 
Astronomer-Royal Sir Harold Spencer Jones 
was appointed. The first problem facing 
the Committee was to decide what should be 
the scope of work to be undertaken with the 
proposed telescope taking into consideration 
the exigencies of the English climate. On 
account of uncertain English weather, ex- 
posures are possible only on few days; on 
the other hand, high dispersion spectrography 
requires large condensing system. To meet 
these two distinct requirements, i t  was de- 
cided to investigate the possibilities of a 
80 x 98 in. Schmidt type system. Such a 
combined telescope would perfom the dual 
function as a Schmidt and a pure reflector. 
A drawing of such a universal telescope is 
shown in Fig. 2. 

The Schmidt correcting plate would be of 
80 in. aperture, with 98 in. main mirror, 
having a focal length of 288 in., taking a 
photographic plate 14 in. square. With the 
corrector in position, direct photography and 
nebular spectrography could be undertaken 
at the focus. For spectrography, the cor- 
rector plate would be dismounted and spec- 
troscopic observations could be undertaken 
by using the main 98 in. mirror as a Casse- 
grain with concave Gregorian or as a CoudC 
telescope with a fixed CoudC focal point 
enabling a large automatically controlled 
spectrograph to be utilized. 

This design, though attractive, raises some 
difficulties. For a Schmidt plate of this size 
it would be necessary to locate the photo- 
graphic plate with an axial accuracy of ap- 
proaching ,&:,,th in. and of lateral align- 
ment of about 0.04 in. Moreover, the tube 
being some 60 ft. long would involve a 
large mounting to hold it rigidly and a dome 
of over 90 ft. diam. Removing and replacing 
the very large correcting plate would be a 
difficult task. The Gregorian must be very. 

aspherical to correct the aberration of the 
large F3 spherical primary; the centring of 
the Gregorian with respect to the primary 
becomes a matter of critical importance and 
it was found that this mirror would have to 
be centred with an accuracy of 0.02 in. The 
most clifficult task was to maintain correct 
optical alignment. 

In view of all these difficulties, the project 
of a combined Schmidt and Cassegrain- 
Coud6 has been abandoned. Instead, a 
simpler arrangement with a 98 in. parabolic 
mirror of focal length 288 in. has been pre- 
ferred. I t  will be an offset fork mounting 
of an inverted and truncated cone. I t  has 
no polar axis in the conventional sense. The 
large disc is used in place of the conventional 
axis and the disc floats upon oil bearings. 
The design allows a good CoudC focus avail- 
able at all positions in the sky. The tele- 
scope is being arranged to do astrometric 
work at the Cassegrain focus at F/15. I t  is 
hoped to install the telescope a t  the new site 
of the Royal Greenwich Observatory, Herst- 
monceux, by the summer of 1957. 

The making and installation of a large size 
telescope is a co-operative effort and the 
co-operation of the astronomer, the optical 
designer and the engineer is called for. The 
making of the new 100 in. Greenwich tele- 
scope is the result of such a co-operative 
effort. The project was initiated by the re- 
tiring Astronomer-Royal Sir Harold Spencer 
Jones and finalized by the present Astro- 
nomer-Royal Dr. R. W. Wooley with the 
help of other leading astronomers in U.K. The 
technical points of the optical design were 
investigated by Dr. E. H. Linfoot of the 
Cambridge Observatory and the optics+-exa- 
mination of the mirror was undertaken by 
Prof. R. 0. Redman, Professor of Astronomy, 
Cambridge University. A Committee consist- 
ing mainly of engineers examined the mecha- 
nical engineering problems of the design. 

Such projects are always beset with many 
problems, the most serious being that of 
obtaining a good quality mirror. Every- 
thing depends upon the quality of the mirror, 
which should be free from air bubbles and 
strain. In addition, the mechanical design 
of the telescope should be such that flexures 
are absent and easy movement of the tele- 
scope tube holding the mirror is facilitat- 
ed. Telescopes are generally equatorially 
mounted, with the telescope axis pointing 
to the north pole of the sky and parallel to 
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FIG. 2 - UNIVERSAL (SCHMIDT-CASSEGRAIN) TELESCOPE 

the earth's axis of rotation. That part of 
the mounting which carries the tube rotates 
in hour-angle about the polar axis from east 
to west. The tube itself rotates from north 
to south in declination. The tube is the 
supporting structure for the principal optical 
elements in a fixed relationship in space, no 
matter where the telescope may be pointed. 
In the 200 in. telescope at  Mt. Palomar, the 
mirror weighs 42 tons, the 55 ft. long tube 
holding the mirror is 125 tons. Such a heavy 
weight has to move with as little friction as 

possible. In this telescope the mechanical 
design is so perfect that only a :, h:p. 
motor is sufficient to turn the telescope on its 
bearings. 
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World's First Large-scale Atom Power Station 

A NEW ERA OF PEACEFUL APPLICATION OF 
atomic power was ushered in when Queen 
Elizabeth I1 switched on, on 17 October 1956, 
the atom power station a t  Calder Hall, 
Cumberland, in north-western England, to 
feed nuclear generated electricity into United 
Kingdom's National Grid. 

Calder Hall is the first large-scale atomic 
power station to produce electricity in subs- 
tantial quantities and feed it into a national 
consumer network. I t  will develop 15 times 
the power of the highest capacity of any 
nuclear power station operating a t  present. 
The station covers an area of 100 acres and 
has been built at a cost off; 16,500,000. The 
fuel used in the reactor is natural uranium 
and the moderator is graphite. The reac- 
tor is cooled by air draught. The reactor 
building houses 4 charging motors control- 
ling the £ 2,500,000 worth of uranium rods 
inserted in the graphite pile. A temperature 
of 400°C. is produced in the atomic furnace. 
On 17 October 1956, one reactor driving two 
turbines was in full use generating 35,000 kW. 
of power. With the other station, Calder 
Hall B, by the side of the present one, a total 
of 90,000 kW. of power will be generated. 
Part of the power is being used for light~ng 
and heating some of the buildings a t  Calder 
Hall and for driving the machinery in the 
nearby Windscale industrial plant. 

Calder Hall atom power station ranks as 
a remarkable civil engineering feat. The 
main civil engineering work was finished in 
12 months and the whole of it in 33 months. 
Higher standards of accuracy than those ob- 

tained in normal civil engineering practice 
had to be attained, e.g. the tolerance for the 
walls of the biological shields against radio- 
activity is * ,: in. and that of the align- 
ment of the charging tubes along which the 
uranium is fed to the reactor core about & in. 

The genesis of the Calder Hall station 
dates back to the middle of 1953 when investi- 
gations on two experimental reactors -the 
GLEEP and the BEPO -built by the Pro- 
duction Division of the Atomic Energy 
Research Establishment, indicated that re- 
actors could be cooled by a closed carbon 
dioxide current which would transfer the 
heat conducted away to a boiler. The type 
of the reactor built a t  Calder Hall is safe 
from explosion hazards and it is located at a 
remote place. Two more units besides the 
two a t  Calder Hall are to be built by the 
Authority to produce plutonium and power. 
Britain's ten-year programme for the build- 
ing of atomic power reactors envisages 12 
atomic power stations by 1965 besides the 
four U. K. Atomic Energy Authority's sta- 
tions of the Calder Hall type. The 16 sta- 
tions are expected to have an aggregate 
capacity of not less than 2 million kW. by 
1965. I t  is expected that the electricity 
output per unit of capital cost would be 
greatly enhanced in the new stations by in- 
corporating some n~odifications based on 
the experience in developing Calder Hall 
and from the recent researches on the pos- 
sibility of using higher operating tempera- 
tures [British Information Services, 18 October 
19561. 



The First Indian Pharmacopoeia 

Central Urug Ii 

T HE publication of the First Indian 
Pharmacopoeia will be warmly wel- 
comed. I t  provides the necessary 

basis for standardization of drugs and phar- 
maceuticals which is so essential both for 
internal consumption and for export. India 
now joins other 29 countries in possessing a 
national pharmacopoeia. 

Projects of this magnitude take time and 
enormous and patient labour. I t  took nearly 
six years to complete the Indian Pharmaco- 
poeia, and considering the meagre staff and 
resources placed a t  the disposal of the Indian 
Pharmacopoeia Committee, the achievement 
is praiseworthy. 

The Drug Enquiry Committee appointed 
by the Government of India in 1930 under 
the chairmanship of Col. Sir Ramnath 
Chopra first brought to the notice of the 
Government, in 1931, the urgent need for an 
Indian Pharmacopoeia, but it was only in 
1946 that any positive action was taken in 
the project. And, as a result of the work of 
an enthusiastic band of people, who were 
ably assisted by technical officers of the 
Ministry of Health, the nucleus of an Indian 
Pharmacopoeia, entitled " Indian Pharma- 
copoeial List 1946 " was published. This had 
limited scope and contained only a smdl list 
of drugs for use in India, which, though not 
included in the British Pharmacopoeia, were 
of substantial medicinal value and justified 
their inclusion in an ' official pharmaco- 
poeia '. As a result of the publication of this 
list, a number of Indian drugs were given re- 
cognition and their standards of strength, 
purity and potency, and analytical tests were 
defined for the first time. The Indian 
Pharmacopoeia1 List 1946 was well received 
by drug manufacturers in India and the 
Government was approached through the 
Drugs Technical Advisory Board to take 
steps to enlarge the scope of this publication 
and to bring out a comprehensive national 
pharmacopoeia for India. In 1948, the 
Indian Pharmacopoeia Committee was con- 
stituted by the Government in the Ministry 
of Health to undertake work on the Indian 
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Pharmacopoeia. The work was completed 
in 1954 and the monographs completed by the 
Committee were compiled and printed as the 
First Indian Pharmacopoeia. 

A pertinent question which may be asked 
is - what is the need for an ' Indian Phar- 
macopoeia' when there is the British Pharma- 
copoeia which is recognized as the ' official 
standard ' of reference in matters of drugs 
and pharmaceuticals in all Commonwealth 
countries for mwe than 60 years. There is 
also now an ' International Pharmacop~eia ' 
to cater to the needs of all plrts of the world. 
The question is not easy to answcr. While 
it is true that the m-ijority of mmographs 
in any pharmacopoeia are identical, a 
national pharmacopxia is prim~rily mzant 
to meet the needs of physicians in a country 
during a particular period. As these needs 
must vary in different parts of the world 
there must exist, and there exists, a great 
difference not only between the pharmaco- 
poeias of various countries but also between 
various editions of the Sam: pharmacopoeia. 
The Indian PharmacopDeia, though it con- 
tains almost seven hundred i m p ~ t a n t  mono- 
graphs which are mentioned in other pharma- 
copoeias of the world, also includes mono- 
graphs of nearly one hundred thirty crude 
vegetable drugs and products which are 
peculiar to India and which are not likely to 
be described or recognized in any other 
national pharmacopoeia. In  the interest of 
the development of the pharmaceutical 
industry in India and in the interest of the 
utilization of Indian medicinal plant pro- 
ducts, it is essential that India should have 
a pharmacopoeia of her own where authentic 
Indian medicinal plant products find a place 
in a standardized form, of unvarying potency 
and quality which will not deterixate on 
keeping. A modern pharmacopoeia is above 
all a book of ' standards '. Its fundamental 
object and scope is to " provide standards 
for the drugs and m-dicines of therapeuticuse- 
fulness or pharmaceutic necessity, sufficiently 
used in medical practice; to lay down tests 
for the identity, quality or purity; to ensure, 
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as far as possible, uniformity in physical 
properties and active constituents ". I t  is 
refreshing to note that in the compilation 
of the Indian Pharmacopoeia, both this ob- 
jective and scope have been fully kept in 
view. The result is a well-balanced selection 
of drugs of international usage which Indian 
doctors and pharmacists can employ as 
dependable medicaments, either singly or in 
combination. A Pharmacopoeia has to be 
a ' live ' book and though it is realized that 
there would be many imperfections in the 
first edition, efforts would be continuously 
made to correct the mistakes that have crept 
in and to incorporate fresh material which 
would be available as the medical science 
progresses and the rational use of more 
Indian medicinal plants and other synthetic 
products is made in the treatment of diseases. 

In the compilation of the First Indian 
Pharmacopoeia, the Committee has followed 
the same principles which have been followed 
by national pharmacopoeias of nearly 29 
countries of the world and by the Inter- 
national Pharmacopoeia. Latin nomencla- 
ture of the monograph titles have been 
retained in alphabetical order followed by 
abbreviated English names and synonyms. 
The Indian (Hindi) equivalent has been 
given wherever possible. The recent editions 
of the British Pharmacopoeia and the United 
States' Pharmacopoeia have changed the 
Latin titles to English titles. This would 
probably be a welcome departure but the 
Indian Pharmacopoeia authorities apparently 
felt that the traditional method is probably 
more useful and more easily acceptable to 
Indian doctors. The monographs have been 
arranged in more or less the same way as is 
customary in a pharmacopoeia, though the 
printing and format have been slightly 
altered. Including all the Appendices and the 
Index, the Indian Pharmacopoeia covers 
about one thousand pages and is as com- 
prehensive in coverage on drugs as other 
national pharmacopoeias. The Appendices 
contain useful accounts of the various general 
reagents with their descriptions and stan- 
dards and various test solutions required in 
carrying out the analytical tests recom- 
mended in the monographs. Determination 
of limit test, melting range, congealing tem- 
perature and boiling range and many other 
essential physical constants have been in- 
cluded. Methods for biological assays have 
also been included with variations necessary 

to suit Indian climatic and other conditions. 
For several items such as cobra and viper 
venoms useful assay methods have been 
given. The same applies to cholera vaccine 
for which standards and assay methods have 
been defined for the first time. 

As one would expect in a collaborative 
venture of this type and where the Secretariat 
departments of the Government have to look 
after the printing of the publication from a 
distance of nearly a thousand miles from the 
press, there are a fair number of printers' 
devils, inconsistencies, omissions, etc., in the 
book. In the description of the dosages in 
the metric system and in the imperial 
system, some inconsistencies are noticeable. 
In some places, parallel dosages do not cor- 
respond with each other. In some assay 
methods, the results have not apparently 
been correctly checked by confirmatory 
standardization in different laboratories in 
India. A good feature of the publication is 
the inclusion of a list of items for which tests 
for ' limit of arsenic ' is required to be car- 
ried out in respect of monographs included 
in the body of the book. Several items 
have been included in the monographs which 
are not commonly used in India. This has 
been largely taken from other parts of the 
world where those items have been in 
frequent use. Many new items which have 
already been accepted in recent editions of 
British and United States' Pharmacopoeias 
have not been incorporated in this Pharma- 
copoeia. 

To keep the Indian Pharmacopoeia up to 
date, a permanent Indian Pharmacopoeia 
Committee has been established under the 
Ministry of Health. This step is of great 
significance in the context of control and 
standardization of pharmaceutical prepara- 
tions in India and indirectly to the develop- 
ment of indigenous drug industry which has 
to cater to the needs of growing modern 
medical practice in this country. I t  is to 
be hoped that more Indian medicinal plants 
would gradually find a place in the Indian 
Pharmacopoeia as Rauvoljia sevjJentina has 
done. Then the real utility of the Indian 
Pharmacopoeia will be felt and it will serve 
not only the Indian nation but also other 
nations of the world. We look forward to 
the day when Indian talent in the field of 
drug research will rise to the occasion and 
discover such standardized drugs as would 
bring relief to suffering humanity. 



Board of Scientific & Industrial Research, 
Thirty-seventh Meeting, New Delhi 

HE thirty-seventh meeting . of the 
Board of Scientific & 1ndust:ial Re- 
search was held in New Delhi on 19 

September 1956. The Governing Body met 
on the following day. The Prime Minister, 
Shri Jawaharlal Nehru, presided. 

The following new schemes have been 
sanctioned by the Governing Body on the 
recommendation of the Board : 

1. A n  arrangement for lhe self priming of 
hand pumps :  SHRI D. C. KHANNA, Public 
Health Engineer, Punjab Government, Simla 

2. Construction of all-weather soil stabilized 
patries i n  Usar area: Chief Engineer, Uttar 
Pradesh P.W.D., Lucknow 

3. Selection of stone aggregate for use in 
road constructions under Indian conditions: 
Chief Engineer, Uttar Pradesh P.W.D., 
Lucknow 

4. Design of concrete mixes: SHRI K .  T. 
SUNDARA RAJA IYENGAR, Indian Institute of 
Science, Bangalore 

5. (i) Investigation of the geotechnical pro- 
perties of black cotton soils in Ind ia ;  (ii) The  
interaction between structural steel and con- 
crete irz steel-framed structures ?pith encased 
beams: PROF. S. MACKEY, Indian Institute of 
Technology, Kharagpur 

6. Studies on building stones in Hajasthan: 
SHRI S.  VENKATARAMAN, M.B.M. Engineering 
College, Jodhpur 

7. Continuity of $re-stressed concrete struc- 
tures: SHRI K.  K. BANERJEE, Bengal Engi- 
neering College, Howrah 

8. S tudy  of granitic rocks as building 
stones: SHRI P. K. MUKHERJEE, Bengal 
Engineeging College, Howrah 

9. Effect of cladding walls in redistribution 
of stresses in the design of multi-storey rigid- 
framed buildings: DR. S. K.  MUKHERJEE, 
Bengal Engineering College, Howrah 

10. Characteristics of expansive clays and 
their effect on  structures: SHRI A. GHOSH 
DASTIDAR, Bengal Engineering College, 
Howrah 

11. (i) Development of pulse velocity method 
for testing concrete; (ii) Development of non- 
destructive testing of concrete, bricks and other 
clay Products by  the resonant frequency method: 

DR. P. N. CHATTERJEE, Bengal Engineering 
College, Howrah 

12. Investigation on composite types of roof 
using locally available materials with special 
reference to Rayalaseema area: SHRI B. RAMA- 
KRISHNA RAO, D. JEBALA RAO & R. GIRI 
KAO, Engineering College, Anantapur 

13. Pilot plant for preparation of maleic 
anhydride from benzene: SHRI R. T. THAMPY, 
Shri Ram Institute for Industrial Research, 
Delhi 

14. Establishment of a Pharmacological Re- 
search Uni t  at Baroda: DR. G. K.  KARANDI- 
KAR, Medical College, Baroda 

15. The  role of enzymes i n  toxic action of 
venoms: DR. BEATRIZ M. BRAGANCA, Indian 
Cancer Research Centre, Bombay 
16. Absolute values of rate constants in poly- 

merization: DR. J. N. SEN, Indian Associa- 
tion for the Cultivation of Science, Calcutta 

17. Thermodynamic properties of high f~oly- 
mer solutions and binary liquid mixtures: 
PROF. S. R. PALIT, Indian Association for the 
Cultivation of Science, Calcutta 

18. Study of physical properties of high 
polymers i n  relation to their molecular struc- 
ture: DR. S. BHAGAWANTAM, Osmania Uni- 
versity, Hyderabad 

19. Mechano-chemical properties.of polymers 
analogous to muscle proteins: DR. S. BASU. 
University College of Science & Technology, 
Calcutta 

20. Investigation on the nature and kinetics 
of reactions and physico-chemical structure of 
various phenolics: DR. SANTHAPPA, Madras 
University, Madras 

21. Utilization of l ignin and lignocellulosic 
wastes: DR. D. NARAYANAMURTHY, Forest 
Research Institute, Dehra Dun 

22. Study of various cellulosic materials as 
Fllers in moulding powders: DR. D. R. 
DHINGRA & DR. M. S. BHATNAGAR, Harcourt 
Butler Technological Institute, Kanpur 

23. Development of jutelresin (natural and 
synthetic) combinations: DR. W .  G. MAC- 
MILLAN, Indian Jute Mills Association Re- 
search Institute, Calcutta 

24. Modified urea formaldehyde resins for 
textile applications: DR. V .  B. CHIPALKATTI, 
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Shri Ram Institute for Industrial Research, 
Delhi 

25. Development of master frequency changer, 
etc.: SHRI N .  SUBBIAN & VEDAPURI, P.S.G. 
and Sons' Charities College of Technology, 
Peelamedu 

26. Study of mugnetic saturatiorz i n  in- 
duction motors: PROF. P. K. CHARLU & SHRI 
N. SUBBIAN, P.S.G. and Sons' Charities 
College of Technology, Peelamedu 

27. (i) Development of methodsfor structural 
analysis of swept back wings; (ii) Study of 
fatigue problems associated with aircraft de- 
sign and construction: SHRI N .  SRINIVASAN 
& DR. K. A. V. PANDAL-41, Madras Institute 
of Technology, Chromepet 

28. Design and development of air speed 
indicators: SHRI N .  SRINIVASAN & DR. I. R. 
RAO, Madras Institute of Technology, 
Chromepet 

29. (i) Flow pattern o f j u i d s  past blades of 
pumps; (ii) Design and manufacture of water 
reaction turb'ines of small capacity: SHRI 
G. R. DAMODARAN & R. K. K. R. GOVINDA- 
RAJAN, P.S.G. and Sons' Charities College 
of Technology, Peelamedu 

30. Design and manufacture of venturi- 
meters and orijcemeters: SHRI R. K.  K. R. 
GOVINDARAJAN & N. SUBRIAN, P.S.G. and 
Sons' Charities College of Technology, Peela- 
medu 

31. Elasto-plastic theory of metals: DR. 
B. KARUNES, Calcutta University, Cal- 
cutta 

32. Molecular weight determination by 
X-rays: DR. G. N .  RAMACHANDRAN, Madras 
University, Madras 

33. (i) Setting u p  of secondary standards 
by microwave spectral lines and study of micro- 
wave spectra of different isotopic species of 
methyl alcohol and methyl amines; (ii) Mole- 
cular spectra of halogens i n  the vacuum ultra- 
violet region : DR. P. VENKATESWARLU, Muslim 
University, Aligarh 

34. Optical studies on etched surfaces of 
metal alloy crystals: DR. N .  S. PANDYA, 
Baroda University, Baroda 

35. Study of weak lines i n  the L-spectra of 
elements from tantalum (73) to bismuth (83) 
using the technique of curved crystal focussing 
spectrograph: DR. B. C. GOKHALE, Lucknow 
University, Lucknow 

36. Imperfections i n  crystals and study of 
the growth and etch phenomenon i n  crystals: 
DR. AJIT RAM VERMA, Delhi University, 
Delhi 

37. Hydrography and plankton productiotz: 
PROF. P. N .  GANAPATI, Andhra University, 
Waltair 

38. Studies on the ' Lampbrush ' chromo- 
somes i n  the oocytes of certain jislz:s, frogs, 
reptiles and birds : DR. M. D. L. SRIVASTAVA, 
Allahabad University, Allahabad 

39. Algal research: PROF. M .  0. P. 
IYENGAR, Madras University, Madras 

40. A systematic chemical analysis and 
examination of the fat, prolein and vitamin 
contents of the fresh water $st% Labeo rohita: 
DR. R. D. TIIVARI, Allahabad University, 
Allahabad 

41. Transport of fruits and vegetables: 
DR. A. N .  BOSE, College of Engineering & 
Technology, Calcutta 

42. Biological role of metaphosphate in 
micro-organisms: DR. P. S. KRISHNAN, Luck- 
now University, Lucknow 

43. Studies on the pvoduction of riboflaziin 
by a mutant yeast and assessmmt of the com- 
mercial feasibility of the process: DR. K. K. 
MITRA, College of Engineering & Technology, 
Calcutta 

Regional Research Laboratories - The Gov- 
erning Body discussed the need for estab- 
lishing regional research laboratories and 
concluded that such laboratories were neces- 
sary for effectively tackling the problem; 
peculiar to different regions of the country. 
I t  was decided that such centres should func- 
tion under the Council of Scientific & Indus- 
trial Research to ensure closest possible co- 
ordination with the national laboratories. 

Coal Survey Station at Hyderabad - The 
Governing Body approved of the establish- 
ment of the Regional Coal Survey Station 
a t  Hyderabad to conduct a comprehensive 
physical and chemical survey of the Goda- 
vari Valley coalfields, under the supervision 
of the Fuel Research Institute. 

Pilot Plant Design - The Governing Body 
has decided that a well-equipped laboratory 
should be set up for the design and fabrica- 
tion of pilot plant for various industries in 
India. This is considered important in view 
of the inadequate facilities in this direction 
due to dearth of qualified technical personiicl 
essential for the translation of laboratory 
researches into industrial practice. A plan- 
ning committee was recommended to be set 
up to work out the details of the proposed 
laboratory. 

Utilization of Sambhar Bitterns - I t  has 
been decided that investigations on the 
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utilization of bitterns left over after the 
manufacture of common salt a t  Sambhar 
Lake should be taken on hand as quickly 
as possible. The bitterns which are thrown 
away as waste a t  present, contain valuable 
chemicals which could be used in a number 
of industries. A planning committee has 
been set up to submit concrete proposals for 
the project, including the setting up of a 
research station. 

Neia Research Centres - Two planning 
committees have been set up for preparing 
specific schemes for the establishment of a 
Public Health Engineering Research Ins- 
titute and an Aeronautical Research and 
Development Centre which would prepare 
comprehensive programmes of research in the 
engineering aspects of the respective subjects. 

Research in Bioph-vsics - The Governing 
Body generally agreed with the recommenda- 
tions of the Biophysical Research Commit- 
tee regarding the establishment of active 
schools of research in biophysics in some 
Indian universities. A capital grant of 
Rs. 2 lakhs and a recurring grant of Rs. 2.5 
lakhs have been made for the Chittaranjan 
Cancer Hospital, Calcutta. The recommend- 
ed programmes of work in biophysical re- 
search in the university departments of 
Madras, Calcutta and in the Indian Cancer 
Research Institute, Bombay, have been ap- 
proved and the Ministry of Health and the 
University Grants Commission have been 
advised to provide the necessary funds. 
The Governing Body also approved the allo- 
cation made in the budget for providing 
facilities for biophysical research a t  the 
Central Drug Research Institute, Lucknow. 

Biochemical Research - The Governing 
Body considered the proposals of the Bio- 
chemical Research Committee regarding the 
selection of 3 or 4 centres for developing 
active schools of biochemical research and 
came to the conclusion that only one centre 

should be selected for financial assistance by 
the Council of Scientific & Industrial Re- 
search, for one specific line of work, to avoid 
duplication in respect of the major lines of 
biochemical research. I t  has been suggested 
that the centres should be modelled on the 
school of research in dyestuff technology 
in Bombay which has won international 
recognition. 

A sum of Rs. 10 lakhs had been provided 
in the Council's development programme dur- 
ing the Second Five-Year Plan for biochemi- 
cal research. 

Development of Indian Medicinal Plants - 
The Council agreed with the Pharmaceuticals 
and Drug Research Committee that a 
Central Organization for the Development of 
Indian Medicinal Plants was imperative and 
recommended to the Director-General of 
Scientific & Industrial Research to draw 
up a detailed specific scheme in consultation 
with the concerned Ministries and other 
organizations. 

Scientijic Instruments - The Council en- 
dorsed the recommendations of the Scientific 
Instruments Committee and further recom- 
mended that (1) Government should en- 
courage the manufacture of scientific instru- 
ments for school and collegiate teaching; 
(2) The National Physical Laboratory, New 
Delhi, should render all possible technical 
assistance for the development of manufac- 
ture of advanced type of instruments for 
research and industry; and (3) a committee 
of experts be constituted to make a survey 
of the scientific instrument making tech- 
niques early. 

Symposia - The Council approved the 
holding of the following symposia during 
1956-57: (1) Cellulose Research; (2) Curing 
and Preservation of Raw Hides and Skins; 
(3) Mineral Beneficiation and Extractive 
Metallurigcal Techniques; and (4) Utilization 
of Indian Medicinal Plants. 



T h e  P r o b a b l e  F a c t o r s  
Governing Puzzolanic Action 
N. R. SRINIVASAN 
Central Road Research Institute, Delhi 

0 UR knowledge regarding puzzolanas 
is far from complete. Puzzolanas 
have been classified under different 

groups and their mode of reaction is supposed 
to differ from group to group. Wide varia- 
tion in their activity has been reported1. 
Many of our present ideas regarding puzzo- 
lanas do not explain the reasons for these 
variations and some apparently contradic- 
tory results have been obtained. Research 
undertaken a t  the Central Road Research 
Institute indicates an entirely new approach 
to the problem of puzzolana and its mode of 
action, and a tentative theory has been pro- 
posed which, it is hoped, will lay down a few 
general principles' applicable to all types of 
puzzolanas and explain many of the defects 
in the existing theories. Further work to 
confirm the theory is in progress. 

Present-day theories and their defects 

Puzzolanas are defined as " siliceous mate- 
rials which though not cementitious in them- 
selves, contain constituents which at ordi- 
nary temperature will combine with lime in 
the presence of water, to form compounds 
which have a low solubility and possess 
cementing properties "2. Quite a number of 
siliceous materials (quartz, etc.) which are 
composed of crystalline silica do not possess 
these characteristics. I t  is also said that 
' amorphous silica 'is a necessary constituent 
of active puzzolana. Rased on this, tests like 
the ' silica release test '3 have been devised 
to measure ~uzzolanic activitv. But while 
appreciable percentages of amorphous silica 
is soluble in a solution of sodium or ~otassium 
hydroxides, the amount of solubli silica in 
many puzzolanas of proved activity is sur- 
prisingly low. Some puzzolanas with appre- 
ciable percentage of soluble silica are not as 
reactive as some with far lower percentages. 
In Table 1 are given the soluble silica contents 
of some active puzzolanas. It  appears highly 
improbable that such low percentages of 

TABLE 1 - SOLUBLE SILICA CONTENT OF ACTIVE 
PUZZOLANAS 

Tungabhadra surki (calcined at 600°C.)' 0.20 
Delhi kaolin* (calcined at 600°C.) 0.07 
Fly ash (Illinois)' 0.60  
Bonneville Dam, calcineds 1.70 
Calcined Kansas shale' 0.30  

'Chemical analysis by Mr. N. S. Bawa. Central Road Research 
Institute, Delhi. 

soluble silica could account for such high 
reactivity and strength development with 
lime as has been noted. - 

Some bauxites have been found to yield 
good puzzolanas, though 'the often quoted 
definition of Dr. Lea for a puzzolana is res- 
tricted to siliceous materials only. Puzzo- 
lanic action has also been attributed to both 
silica and alumina by some. 

Many specifications require a minimum 
silica content for an active puzzolana. For 
puzzolana used in Davis Dam, U.S.A., a 
minimum silica content of 60 per cent was 
specified and for that used in Ronneville Dam, 
was 50 per cent6. These specifications do not 
even take into account the manner in which 
the silica is present. Thus in some cases, 
granite powder and stone dust, which are 
highly siliceous, have actually been used 
mistaking them to be puzzolanic materials, 
and it was only later that such materials were 
proved to be non-puzzolanic7. In India, 
brick earths containing a large percentage of 
silica are even now used to make surki though 
the high percentage of quartz which form the 
bulk of the silica present makes the product 
of a poor quality. The lime reactivity of 
some of the surkis made from brick earths 
is given in Table 2. 

I t  is now realized that chemical analysis 
gives no indication of the puzzolanic activity 
of a material. I t  also gives no idea of the 
manner in which the various oxides are pre- 
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TABLE 2 -LIME REACTIVITY STRENGTH 
SURKIS FROM DIFFERENT SOILS 

MATERIAL LIME REACTIVITY STRENGTH 
(1b.lsq. in.) OP SmKls PREPARED 

WITH SOlLS CALC,lNED AT 
r--7 

BOOUC. t(I)OoC. 1000°C 

Okhla brick earth 16'1 200 I71 
Rewa brick earth 197 38.5 . 219 
Manonagar brick earth 111 301 2:34 
Delhi soil at Indian Medical I19 227 121 

Institute site 
Delhi soil I1 100 248 17% 

sent. Though the mineralogical composition 
is a much better index of the puzzolanic acti- 
vity of a material, i t  still does not explain 
some of the anomalies, such as the differ- 
ent reactivities of materials similar in both 
chemical and mineralogical compositions. 

The findings of Mielenz on calcined clays 
represent the first important advance in the 
field of puzzolanas in recent years. Some of 
his conclusions are : 

(1) Each type of clay mineral has an opti- 
mum temperature at which it should be cal- 
cined for maximum reactivity. 

(2) This optimum, temperature is within 
the temperature range at which disintegration 
of the clay stiucture occurs. 

(3) In minerals heated to the optimum 
temperature, the clay structure is either com- 
pletely disintegrated or is in a highly dis- 
ordered state owing to partial disintegration. 

(4) Heating the mineral above the opti- 
mum temperature brings about a reduction 
in reactivity. 

The first disintegration products of clay are 
the oxides of silicon, aluminium and iron. 
At the time of disintegration, the products 
are in a nascent and microcrystalline state 
with high surface area and reactivity. At 
higher temperature, there is growth in crystal 
size, resulting in reduced surface area and 
reactivity. This, however, does not explain 
the high reactivity in cases where there is only 
partial disintegration and the disordered 
structure of the clay is maintained. I t  does 
not also explain the puzzolanic activity of 

ing in a few more factors which were not con- 
sidered till now. 

The disintegrated 'products from clays, 
whether they be in the form of oxides after 
complete disintegration or in a highly dis- 
ordered state after partial decomposition of 
clay structure, have a very imperfect and 
faulty structure. X-ray diffraction studies 
show that Tungabhadra surki prepared by 
calcining the clay at 600°C. has high 
structural disorder and poor crystallinity 
which is indicated by the diffuse band 
(Fig. la). The partial collapse of the clay 
structure has left the remnant clay and 
the microcrystalline oxides of silicon, alumi- 
nium and iron in a nascent and structurally 
imperfect state. Heating the clay to 1000°C., 
however, causes sharp lines of silica, alumina 
and iron oxides with an orderly structure due 
to the growth in the crystal size of these 
oxides during continued heating (Fig. lb). 

In the case of kaolin, heating to 600°C. 
causes the characteristic 7A line to disappear, 
indicating structural collapse. The only 
lines that remain, besides a diffused band 
showing the tiny and imperfect crystallinity 
of the decomposed products, are those of 
feldspar and quartz, which were present as 
impurities in the clay. Heating to 1000°C. 
brings forth the sharp lines of silica and alu- 
mina with good crystallinity, which are the 
products of decomposition of the clay. 

In both the above cases, the surkis pre- 
pared at 600°C. had a highly imperfect struc- 
ture with the consequent lattice strains and 
high reactivity. Surkis prepared at 1000°C. 
had a more orderly structure and exhibited 
reduced activity. These observations are in 

out in the Central Road ~esearch Institute. , - X - R A Y  PATTERNS OF TUHGA- 
This theory does not contradict what Mielenz ,,,,, ,,,, cALc,NED 

has said; it supplements his views by bring- AT (a) 600°C. AND (b) 100O0C. 
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agreement with the principles of reactivity of 
solids. 

The results of lime-reactivity tests for a 
few clays carried out in the Road Research 
Institute are given in Table 3.  

The high reactivity of structurally imper- 
fect crystals forms an important phase of the 
science of solid reactions and is being increas- 
ingly recognizedin many industrial processes. 
Bogue8 has drawn attention to the impor- 
tance of these principles in cement chemistry 
and cement manufacture. Often the effects of 
imperfections in structure may be so great 
as to outweigh the effects of surface area. 
HedvallB observes that the effect of faulty 
structure in increasing reactivity is frequently 
so great that it surpasses the influence of size 
of surface. -4 coarse powder of crystals with 
faulty lattices may, therefore, react better 
than a fine powder of stable crystals. 

The above discussion explains why only 
certain forms of silica, alumina an& iron 
oxides contribute to high reactivity while 
others do not. The lime reactivity strength, 
which is an index of the reactivity of a puzzo- 
lana, for a few siliceous substances is given in 
Table 4. 

In the case of quartz, for example, there is a 
highly orderly structure and no internal 
strains. No high reactivity could be expect- 
ed from quartz even if it be finely powder- 
ed, unless the degree of grinding yields a 
powder of unit cell dimension, at which stage, 
however, it is no longer quartz with its stable 
three-dimensional network, but silica gel in 
its ideal form. Thus, even among the so- 
called silica gels, there are varying degrees of 
silica tetrahedral linkageslO, and the reacti- 
vity is greater, the nearer it approaches the 
ideal structure. Thus, it is not surprising 
that between different brands of silica gels 
themselves, the reactivity varies (Table 4). 

Among the crystalline forms of silica, tri- 
dymite and cristobalite have slight distortion 
in structure. These are not stable forms of 
silica at  ordinary temperature and where 
they exist at  room temperature, there is 
always some lattice strain in these and hence 
they are more reactive than quartz. An 
example is the case of silica gel (Table 4) 
whose poor activity suggests that stable three- 
dimensional network of silica tetrahedra still 
persists in it to an appreciable degree, as in 
quartz. When this is heated to 1000°C. and 
cooled, white, bloated spheroids of varying 
sizes result. X-ray analysis showed them to 

TABLE 3 -LIME REACTIVITY STRENGTH OF CLAYS 
AFTER CALCINATION 

CLAY LIME REACTIVITY STRENGTH (16.l~q. in.) 
AFTER CALCINATION A T  

Tungabhndm clay 453 1612 I444 8 2  
Kaolin I - 1 4 6  XXll 
Delhi kaolin - 3015 18!tU L)93 

TABLE 4 - LIME REACTIVITY STRENGTH OF 
DIFFERENT TYPES OF SILICA 

MATERIAL LIPIT REACTIVITY STRENGTH (I6.lsq. in.) 
C 

Of Of material burnin(: at 
material - 
in the 40O0C. 600°C. 800°C. 1000"; 
raw 

state 

Powder containing - 68 71 77 i!l 
50% quartz +SO% 
corundum 

Silica gel (drying - 186 100 1 616 
agent) 

Precipitated silica 7 4 i  - 7711 - - 
(B.D.H.) 

Pyrex glass 231 - - - - 

TABLE 5 -LIME REACTIVITY STRENGTH OF 
BAUXITES 

MATERIAL LIME REACTIVITY STRENGTH (lb.1~4. in.) 
AI'TER HEATING AT 

Gibbsite - 101 103 i 3  
Alumininm 83 129 116 88 
hydroxide (B.D.H.) 

be cristobalite. The lime reactivity of this 
product is higher (516 Ib./sq. in.). 

Just as in the case of s~lica, it could be 
shown that, despite the high activity of some 
bauxites, not all fornls of alumina show high 
reactivity. Lime reactivity strength for a 
sample of gibbsite and pure aluminium 
hydroxide ( B.D.H.) is given in Table 5. 

Similar arguments could be put forward to 
explain the poor activities of pure aluminium 
and iron oxides and hydroxides. Corundum, 
which is a stable form of alumina, has an 
orderly structure and hence powder contain- 
ing 50 per cent quartz and 50 per cent corun- 
dum (Table 4) has poor reactivity. Alumi- 
nium and iron hydroxides are known to have 
varying degrees of orderliness in their struc- 
ture depending upon the mode of preparation, - - - - 
ageing, etc. 

Data similar to those of alumina could be 
given for iron oxides also. Lime reactivity 
strengths for some laterite soils, ochres and 
different types of pure iron oxides are given 
in Table 6. 

Table 6 shows that ochres are highly re- 
active and that laterites vary in their reacti- 



SRINIVASAN : THE PROBABLE FACTORS GOVERNING PUZZOLANIC ACTION 

TABLE 6 - LIME REACTIVITY STRENGTH OF SOME 
FERRUGINOUS MATERIALS 

MATERIAL LIME REACTIVITY STRENGTH (lb./sq. in.) 
r----_---h -- 7 

Of After calcination at  
material r_-------h--- 

in the 800°C. 800°C. 1 0 0 0 " ~ . ~  
raw state 

Laterite li9O - - 248 235 
Laterite 1832 - 1244 726 
Laterite 1859 464 459 
Laterite 1860 - - 291 456 
Y. ochre 1983 1837 
R, ochre - 18.52 14!)6 
Ferric oxide (red) 68 70 - 
Magnetic ox~de  50 71 - 
Goethite - 62 i0  

vity. Investigations on a number of red 
. soils containing appreciable percentages of 

iron oxides show that while puzzolanas made 
from them are often very active and there is 
a greater possibility of getting a satisfactory 
puzzolana from a red clay than from a black 
cotton clay, not all red soils give good puzzo- 
lanasll. The high reactivity of yellow ochre 
could be due to 'limonite ' present in it, 
which Kelly12 has shown to have a poorly 
crystallized structure. Similar reasoning is 
possible in the case of red ochre also. Heat- 
ing of these ochres merely drives out the 
hydroxyl ions in the lattice which seem to be 
essential for facilitating the entry of calcium 
ions into the disorderly structure. 

Surface area and structural imperfections 

The greater stress laid on the imperfections 
in crystal structure may perhaps lead to the 
wrong idea that no importance need be 
attached to surface area. There is generally 
an intimate relationship between structural 
imperfections and surface area. The finer a 
material is ground, the greater is the rupture 
in bonds and discontinuities in the structure 
which increase reactivity. But where a 
material has such a highly orderly structure 
that, despite grinding, ruptured bonds exist 
only along the surface of the individual grains 
while the internal structure still remains 
orderly, the increase in reactivity, due to 
increase in surface area alone, will not be 
appreciable. This is the case with materials 
like quartz. On the other hand, there can 
be cases where the surface area may not be 
very high, but the structural imperfections 
may be such as to impart high reactivity. 
In such cases increase in surface area could 
result in further increase in reactivity, though 
theoretically the opposite effect in some cases 
is also possible. In such cases, reduction in 

particle size may perhaps relieve the lattice 
strains and reduce the imperfections within 
a limited grinding range. 

Thus the reactivity of a material could be 
due to its surface area and lattice imperfec- 
tions. In some cases lattice imperfections 
may be absent and in such cases, the reacti- 
vity of the materials cannot be appreciably 
increased by merely increasing the surface 
area. Methods of inducing lattice defects, 
such as heating the material to its inversion 
temperature and cooling, may have to be 
tried and this can often increase the reactivity 
appreciably. This has been illustrated in 
the case of silica gel which after heating to 
cristobalite formation temperature has in- 
creased in reactivity. Hedvall has shown 
that the reaction between quartz and iron 
oxides show a sharp increase when the mix- 
ture is heated to the inversion temperature of 
quartz to cristobalite. 

Reactivity of non-silicates with lime 

I t  may be asked whether any material, 
irrespective of whether it is a silicate or not, 
could possess puzzolanic activity, if only it 
has structural imperfections. This is not so. 
Though arsenious oxide reacts with lime just 
like the silica in the puzzolana, the puzzo- 
lanic activity depends a great deal on the 
nature of the ions present in the structure, 
their ionic radius, whether they could accom- 
modate the calcium ions in their structure 
and attain configurations satisfying the geo- 
chemical requirements as laid down in Paul- 
ing's rule and the exact nature of the struc- 
tural defects. Thus, though apparently it 
may appear that any material with structural 
defects could react with lime, due to the con- 
sideration mentioned above, very few show 
such reactions. 

Puzzolanic activity of glasses 

I t  may be noted that in addition to dis- 
orderliness in structure, lattice strains have 
also been specially mentioned as a necessary 
requisite for puzzolanic activity. This can 
also explain how certain' glasses, which are 
the main constituents of volcanic ash, fly ash, 
etc., possess puzzolanic activity. I t  is well 
known that puzzolanic activity of various 
glasses differ widely13. Glass, despite its 
disorderly structure, exhibits varying degrees 
of internal strains depending upon the degree 
and nature of the ' open spaces ' in the struc- 
ture, the type of ions that may be occupying 
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them, etc. I t  is likely that for puzzolanic 
activity the calcium ions should be able to 
enter these open spaces by diffusion and bring 
about a new configuration that may satisfy 
the geochemical requirements, reduce the 
internal strains and result in the formation of 
stable calcium silicates. 

The role of moisture in puzzolanic action 

In all the processes discussed so far, it is 
necessary that the calcium ions should be 
able to diffuse through the crystal structure 
of the puzzolana and reach a ' suitable ' 
position. This may explain why moisture 
is always necessary for the progress of puzzo- 
lanic activity. I t  also explains why such a 
large variation is observed in the composition 
of calcium silicates formed14. The compo- 
sition of the reacted products is mainly deter- 
mined by the number of calcium ions which 
the puzzolana's structure could accommodate 
and this may vary. 

Modified definition of puzzolana 

Thus, there seems to be a need to give a 
new definition for a puzzolana which includes 
both aluminous and ferruginous materials 
which are often responsible for the reactivity 
in many of the common puzzolanic materials 
in use. The modified definition should also 
indicate the importance of the structural 
aspects. The following tentative definition 
is suggested: " A puzzolana is a siliceous, 
alzcminous or ferruginous material which by 
itself is not cementitious but ~vhich under 
certain states of crystallinity and structure 
could react with lime in  the presence of moisture 
at normal temperature and presstire to yield 
cementitious products." 
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Origin of Salt in Rajasthan 
G .  M. SAXENA & T. R. SESHADRI 
Department of Chemistry, University of Delhi, Delhi 

v ARIOUS theories have been proposed to 
account for the vast accumulation of 
salt in Rajasthan (see map). Accord- 

ing to one of the most widely discussed 
theories1 Rajasthan in general and Sambhar 
Lake in particular derive their salt by aerial 
transfer from the Rann of Cutch. This 
possibility has been critically examined by 
Pramanik and Ramakrishnan2 and thev 
found this theory untenable. A chemical 
examination of sea brine and inland brines 
in Rajasthan was made by Godboles who 
found that Sarnbhar and Didwana brines 
did not contain potassium, calcium and 
magnesium salts which are characteristic 
components of sea salt. Godbole suggested 
that the transg~-essional phases of the ancient 
Tethys St% might have reached the border of 

the Aravallies where, due to crustal adjust- 
ments portions of the sea were separated 
from the main body, and gradual evapora- 
tion of several such basins gave rise to salt 
deposits in Rajasthan. He has not, however, 
given any explanation for the absence of 
calcium, magnesium and potassium salts. 
The theories mentioned above have been 
formulated more or less on meteorological 
or geological evidence. The wind-borne salt 
theory seems to have been propounded 
without regard to chemical data. In his 
investigations Godbole (loc. cit.) carried 
out some chemical analyses of the salt 
deposits but he has not given details of 
the experimental methods adopted and did 
not explain his results and their bearing on 
his theory. 

Semi-micro methods have now been 
employed for determining the (qualitative) 
composition of salt samples and brines. 
These have been used either through the 
conventional spot tests or in the form of 
paper chromatography. The latter has so 
far been carried out in inorganic chemistry 
using ascending or descending solvent me- 
thods. Quicker and equally efficient sepa- 
rations have now been obtained with hori- 
zontal circular paper chromatography ori- 
ginally suggested by Rutter4 and used largely 
by Rao and others5 for organic compounds. 

Brine and salt samples from the following 
places have been analysed: Mandi (Himachal 
Pradesh) , Kharagoda (Saurashtra) , Didwana, 
Pachbhadra and Sambhar (Rajasthan). The 
results are given in Table 1. 

Discussion 

From the above results the five sources 
can be classified into two categories: 
(1) Sambhar type - Sambhar and Didwana 
brines come under this category. The 
characteristic features are (a) presence of 
sodium sulphate and sodium carbonate and 
(b) absence of potassium, magnesium and 
bromide ions. Absence of calcium salts in 
Sambhar and Didwana brines reported by 
Godbole (loc. cit.) seems to be the result of 
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TABLE 1 -ANALYSIS* OF BRINE AND SALT SAMPLES 

SOURCE ACID-~OLUBLIC ],ART ACID-INSOLUBLE PART 

I .A , , A-- 7 

Fc, A!, Ti, Ca lfg K CO,, SO, Br Ca Zr Sb PO, Al 

lfandi + + + + + + + + - + - Sambhar + - - + 2 Ttnrrs - - - - - + 
Didwai~a + - - + CIII - - - + 
Parhbhmlra + + + + + <lo - 
Kharngo~la + i- + + + - - [lo - .- 

*Sodium and chloride ions not consi~lcrcd. 

wrong observation. (2) Oceanic water type- 
Mandi, Pachbhadra and Kharagoda brines 
contain all the constituents present in sea 
brines, e.g. bromides, magnesium and potas- 
sium salts. Sodium carbonate and sodium 
sulphate present in Sambhar and Didwana 
brines are absent in brines of the oceanic 
water type. 

According to the theories proposed by 
Holland and Christie (loc. cit.) and by God- 
bole (loc. cit.) the composition of brines at 
all places in Rajasthan should be very similar 
to that of Kharagoda brine. Both the theo- 
ries fit in well in the case of Pachbhadra 
brine but appear to be untenable for Sambhar 
and Didwana brines. The criticism by 
Pramanik and Ramakrishnan (loc, cit.) of 
the wind-borne salt theory seems to be quite 
conclusive and hence that theory need not 
be discussed further. Godbole's theory 
seems to be applicable to Pachbhadra salt 
since besides agreement of chemical compo- 
sition it is also corroborated by the presence 
of marine fossils in that area. No such 
evidence has been reported for Didwana 
and Sambhar and the chemical composition 
of salts from these places is also strongly 
against the possibility of dried up sea depo- 
sits being directly responsible for the salt, 
for if it were so it' would be difficult to explain 
the absence of potassium, magnesium and 
bromide ions. 

Godbole (loc. cit.) explained the presence 
of sodium carbonate at Sambhar bv assuming 
the reduction of sodium sulphate iiy algae t; 
sodium sulphide. The latter was then con- 
sidered to be converted by atmospheric 
carbon dioxide into the carbonate. 

Na,S+CO2+HZO -+ Na,CO,f HzS 

There is no evidence, however, to support 
the conversion of sodium sulphide into 
sodium carbonate by atmospheric carbon 
dioxide, a conversion that has been much 
attempted without successs. Further, the 
strong odour evolved at Sambhar and con- 

sidered by Godbole to be due to hydrogen 
sulphide given out in the above reaction 
may be due to a different cause7. It was 
shown by Haass that the red algae, P. fasti- 
giata, evolves a strong odour in air which is 
due to certain dimethyl sulphide derivatives. 
P. nigrescens also evolves this sulphide. 
The evolution of the organic sulphide deri- 
vatives has been shown by Simpson and 
Challengere to be an enzymatic process. 
Sulphonium compounds have also been iso- 
lated by Challenger (loc. cit.) from two green 
algae, Enteromorpha intestinalis and Spongo- 
morpha arcta. The smell around the salt 
lakes may be due to volatile organic sulphides 
and not to hydrogen sulphide. Further, it 
may be pointed out that Godbole's sugges- 
tion cannot be valid for another reason. At 
Didwana there is no alga but considerable 
quantity of sodium carbonate is present and 
hence there can be no cause and effect 
relationship between the two. 

I t  is likely, in view of the above findings, 
that the origin of salt at  Sambhar and Did- 
wana is very different from that of salt at 
Pachbhadra. No evidence, geological or 
otherwise, has so far been obtained to suggest 
ancient existence of sea at Sambhar and 
Didwana. I t  is reasonable then to consider 
that salt at  these places should have been, 
and is continuously being, transported to 
these places from some other place., Surface 
drainage of the surrounding country by 
rivers and streams, suggested by Agarwallo 
to be responsible for the accumulation of 
salt, was shown to be quite inadequate to 
account for the quantities of salt involvedll. 
I t  has also been observed that the water 
brought in by these streams is much less 
saline and the salinity increases later on. 
This clearly shows that the transfer of salt 
is taking place not from above the sur- 
face but from below. A new and more cor- 
rect theory should take cognizance of these 
features besides the chemical compositions 
mentioned earlier. 
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That in ancient times the sea covered the 
greater part of northern and north-western 
India is borne out by the presence of marine 
fossils, brackish water and rock salt deposits 
themselves (Khewra and Mandi). I t  is very 
likely that these dried sea deposits are being 
washed by sub-soil currcnts towards depres- 
sions. For centuries this process of washing 
has been transferring salt from the north 
and north-west towards Rajasthan. The 
saline sub-soil currcnts collect in shallow 
basins and rise up to the surface if the soil is 
porous. The whole catchment area of Sam- 
bhar and Didwana, and in fact a greater 
part ofeRajasthan, is thus rich in salfwhich 
was never originally there but is the product 
of a washing down process of dried-sea 
deposits situated north and north-west. 
This transfer is continuing and explains the 
inexhaustible supplies of salt at these places. 

Strong support for our view is lent by the 
observation, stated earlier, that water becomes 
more saline on standing in Sambhar Lake 
than i t  is when brought in by the feeding 
over-ground streams. I t  obviously shows 
that saline sub-soil currents rise to the surface 
through the porous bed of the lake. The 
presence of sub-soil brine is supported by the 
presence of brackish water 10 or 20 ft. below 
the surface in a large part of Punjab, Delhi 
and Rajasthan. In this connection it would 
not be out of place to mention that the manu- 
facture of salt by solar evaporation of brine 
raised from wells was carried out on an 
extensive scale at a number of places in Pun- 
jab and Rajasthan: Gurgaon, Dig, Rharat- 
pur, Falodi, Lonkaran and Kanod. These 
works, however, could not compete with 
Sambhar Salt Works and the manufacture 
slowly died out. 

The chemical composition of Sambhar and 
Didwana brines can be explained without 
invoking any unacceptable and unverified 
chemical reactions or phenomena. The 

absence of potassium, magnesium and bro- 
mide ions may be due to their removal from 
the sub-soil brines before the latter reach 
Sambhar or Didwana. This may take place 
by (i) precipitation (e.g. magnesium as car- 
bonate) and/or (ii) ion-exchange mechanism. 
The dolomite deposits in Rajasthan may be 
derived from magnesium so lost. 

The formation of sodium carbonate can be 
easily explained on the basis of interaction 
between the very large excess of sodium 
chloride and limestone (present in consider- 
able amounts in Rajasthan and also in Sam- 
bhar Lake mud). 

2NaCI+CaC03 + Na2C03+CaCI, 
The large excess of sodium chloride will 

make the reversible reaction go largely in the 
right-hand direction. Such accumulations 
of sodium carbonate, known as trona, were 
first studied in the Nile deposits in Egypt and 
are a common feature of lakes in arid regions 
(Lake Magadi and Lake Natron in Kenya and 
Tanganyika respectively, Owens Lake and 
Searles Lake in California deserts). The 
presence of sodium sulphate in the Rajasthan 
brines has been established by actual iso- 
lation. This can also be explained in a 
similar manner, reaction between gypsum 
and common salt being involved : 

CaS04+2NaCl F =  CaCl,+Na2S04 
In order to test the validity of the above 

theory of the origin of salt in Rajasthan we 
have attempted to collect samples of well 
water from a number of places situated in the 
route of sub-soil currents from the north and 
north-west. We have not been fully success- 
ful because of lack of resources for making 
the collection of samples. However, we have 
been able to get a number of samples of well 
water from Bikaner and cany out their 
qualitative analysis. The results given in 
Table 2 show that they have all the usual 
components of sea water. 

llandi, Himachal Prndesh 
Lakhusar, Rikaner 
Barju, Dikaner 
Tokle, Bikaner 

Kismidesar. Rikaner 
Sainsan, Hikaner 
Dharamqhala, Biknnrr 
Silva, nikaner 
Dane, Biknner 

- - - - 

TABLE 2 - ANALYSES* OF WELL WATER SAMPLES 

i .  I + -t + 
8.0 + + .+ 
8.1 + + + 
7.3 + + Large 

quantity 
7.1 + + do 
8.3 + + do 
8 .0  + + do 
8.0 + + - + 
8.0 + + 

co;, so; 

'Sodium and chloride ions not considered. 
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Methods of analysis 
The salt samples and brine samples were 

analysed following the conventional spot- 
test technique. The presence of potas- 
sium was confirmed chromatographically. 
The large excess of sodium chloride was 
first removed by two fractional crystalliza- 
tions and the mother liquor was used for 
chromatography. Rf values for lithium, 
sodium and potassium ions using circular 
paper chromatography were determined using 
methanol as solvent and silver nitrate- 
fluorescein mixture as developer. Rf values 
for the three ions a t  28" were found to be: 
lithium 0.86, sodium 0.53 and potassium 
0.46. 

Summary 

The huge quantities of salt available in 
Rajasthan salt lakes are considered to be 
carried by underground flow of water from 
the north and north-west areas which were 
originally covered by sea and hence are rich 
in salt. The underground streams not only 
get laden with salt but in their passage 
through certain areas suffer base exchange 

losing potassium, magnesium and bromide 
ions. These elements, normally present in 
sea water, are found in deep well waters of 
the areas mentioned above but are absent in 
the Sambhar and Didwana brines. The pre- 
sence of carbonates and sulphates of sodium 
in Sambhar and Didwana brines is attril~ut- 
ed to the lime and gypsum strata in the 
areas through which the brine has to pass. 
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Moulding Characteristics 
of Madras Silica Sand 
B. V. SOMAYAJULU & B. R. NIJHAWAN 
National Metallurgical Laboratory, Jamshedpur 

T HIS investigation was undertaken to 
study the suitability of Madras silica 
sand as a base for synthetic sand mix- 

tures for steel moulding purposes. The sand 
sample, supplied by the southern circle of 
the Geological Survey of India, Madras, was 
collected (as coarse sand grade) from alluvial 
deposits near Ennore, in Chengalpat district. 
Geologically the deposits are of recent and 
post-pliocene origin. 

Materials and methods 

Standard methods, as specified by the Ame- 
rican Foundryrnen's Association, for sand test- 

ing, were followed throughout this investiga- 
tion, using Dietert sand testing equipment. 

Chemical analvsis of the sand was done in 
duplicate after siandard sampling and drying 
at 1 10°C. 

Refractoriness of the sample was judged by 
the standard pyrometric cone equivalent test. 
The fusion temperature of the sand sample 
cone was further checked by ' Pyro ' optical 
pyrometer. 

High temperature tests were conducted by 
firing A.F.A. standard 2 x 2in. test pieces 
bonded with 5 per cent Bihar bentonite at 
1350°, 1450°and 1550°C. The fired test pieces 
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were cooled to room temperature and exa- 
mined for volume changes, surface character- 
istics, etc., and tested for crushing strength. 
The approximate sintering range has been 
indicated, in the light of the above findings. 

Microscopic examination of the washed 
sand grains was also made. 

Moulding characteristics of the sana were 
studied by preparing synthetic sand mixtures 
with Madras silica sand as base and employing 
Bihar bentonite and dextrine as binders in 
suitable proportions. Linseed oil and silica 
flour were also added for making core sand 
mixtures. The following sand mixtures were 
investigated to determine their suitability 
in the steel foundry. 

Mixture No. 1 (for moulds) - Madras 
silicas and 2000 g. + Rihar bentonite 100 g. 

Mixture No. 2 (for moulds) - Madras 
silicas and 2000 g. +Uihar bentonite 100 g.+ 
dextrine 40 g. 

Mixture No. 3 (for cores) -- Madras silica 
sand 1900 g. + silica flour (- 200 mesh) 
300 g.+ wheat flour (- 200 mesh) 25 g. + 
linseed oil (double boiled) 20 g. 

The standard 18 in.' Simpson laboratory 
sand mixer was employed for preparing the 
sand mixtures. . 

In the case of the sand mixtures for moulds, 
the base sand was first milled with the dry 
additions for 2 min. The requisite quantity 
of water was then added to the sand mixture 
in the muller itself, and milling continued for 
5 min. with scraping done at  the end of the 
second and fourth minute. The total milling 
time was 7 min. 

In the case of the sand mixture for cores, 
however, the base sand was first milled with 
the dry additions for 2 min., tempered to the 
desired moisture content in the muller itself 
and milled for 4 min. Requisite amount of 
oil was then added and the mixture milled 
for another 4 min. with scraping done after 
every minute. The total milling time was 
10 min. 

The sand mixtures after milling were 
aerated, allowecl to stand for 3 hr. in airtight 
jars and then tested for physical properties, 

Moisture content of the sand mixtures was 
determined prior to testing and expressed as 
percentages of the wet sand mixture. All 
physical test properties reported are averages 
of three tests. 

Casting chnractcristics of all sand mixtures 
were studied by casting 3 x 3 x 3 in. test 
blocks with steel. The cast blocks were 

examined for surface characteristics and other 
casting defects. 

Results 

The sand sample in the as received con- 
dition was pale white in colour. Standard 
A.F.A. fineness test conducted on the sand 
sample revealed it to he of a medium coarse 
variety. There was no A.F.A. clay grade 
matter. The sand had an A.F.A. fineness 
No. of 26.4 and A.F.A. grain class No. 8. 
The results of size grading are given in Table 1 
and Fig. 1 gives the cumulative grading curve. 

Petrological examination of raw sand 
revealed abundance of quartz and a small 
amount of feldspar. The heavy minerals, viz. 
ilmenite, magnetite with traces of garnet and 
rutile, constituted only 2.7 percent of the total 
sample. No calcareous material was present. 

Microscopic exa~~iination of the washed 
sand grains showed them to be mostly sub- 
angular to round on all the different mesh 

TABLE I - SIZE GRADING 

U.S. SIEVE SERIES SAND RETAINED 
EQUIVALENT NO. % 

Pan 
Maximam retention on three adjacent 

sieves (20, 30 and 40 meshes) 
Fines 

nil 
0.76 

18.44 
28.01 
29.82 
16.UI  
3.62 
0 . 5  
0.20  
0.06 
0.03 
0.11 

77.17 

0.20 

U.LSLVI U N L S  CaUvALCW1 W Y Y l  UL.?.U 

FIG. 1 - CUMULATIVE GRADING CURVE OF MADRAS 
SILICA SAND AS RECEIVED AND AFTER WASHING 
[The same curve represents the cumulative grading 

of the sand under both conditions] 
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fractions (Fig. 2). Some grains were quite 
transparent. 

Complete chemical analysis of the sand as 
received is furnished in Table 2. 

TABLE 2 -CHEMICAL ANALYSIS OF SAND AS 
RECEIVED 

Standard P.C.E. test conducted on the raw 
sand showed its refractoriness to be fairly 
high, the fusion point being 1710°C., corres- 
ponding to Orton cones 32-32!. 

A.F.A. standard 2 in. x 2 in. tliun. test 
pieces fired at 1350°, 1450" ant1 1550°C. 
showed that vitrification commenced a t  
1450°C. and was complete before 1550°C. as 
was shown by the sudden increase in thc ulti- 
mate crushing strength of the test pieces 
after firing at that temperature. Slight 
cracks appeared on the test pieces fired at 
1350°C. The results of the above tests are 
givcn in Table 3 (I;ig. 3). 

FIG. 2 - \\'ASHED SAND GRAINS RETAINED ON (a) 20 nmslr, (1)) 30 MESH, (c) 40 MESH A N D  (d) 50 ~ \ I E S I I  , .25 
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FIG. 3 -SURFACE CHARACTERISTICS OF TEST PIECES MADE FROM MIXTURE NO. 1 AFTER FIRING AT 
(a) 135OoC., (b) 1450°C. and (c) 1550°C. 

TABLE 3 -HIGH TEMPERATURE TESTS TABLE 4 -MOULDING CHARACTERISTICS OF 
MIXTURE No. 1 

(Test pieces made from mixl117e No. 1 )  
CHARACTERISTICS OF TEST PIECES 

TEMP. SOAKING VOLUME CHARACTIIRISTICS ULTIMATE MADE OF MIXTURE CONTAINING 
OF PERIOD OF TEST OF TEST PIECE CRUSHING A MOISTURE CONTENT OF 

FIRING 111. PIECE* AFTER FIRING STRENGTH cp.h- 1 
'C. AFTER ID.!sq. in. 2.4 3.4 4 . 0  

FIRING % ?A ?!3 

cs. in. 
A.F.A. green'permeability No. 740 590 570 

1330 1i 6.735 Sand grains loosely 70.0 Green compressive strength, 6.600 3,900 2.900 
;~dhered a t  places Ib./sq. in. 
which fall off when Green shear, Ib./sq. in. 1.500 0.000 0.700 
rubbed; slight cracks Mould hardness 83 80 77 
on the surface which Flowability 78.500 80 84 
show a mottled tex- Shatter index 32.050 24.420 17.140 
ture (white spots in a 
pale yellowish brown 
matrix) : dull sound 
when struck 

14.50 It 8. i87  Sand grains more adhe- 284.7 
rent which show sirns 
of frittint:. dense niot- 
tlcd tcxt;re on the 
sorfnces (white spots 
in a pale brown mat- 
rix); slight ~rietallic 
sound; sintering range 
1 J5u"-1500°C. 

1550 2 7.683 Considerable bulging; ti2l.O 
grains show positive 
signs of fritting; dull 
white, clear metallic 
sound 

*A.F.A. standard 2 X  2 in. test piece rammed by 3 blows was 
employed; volume of test piece before firing, 6.284 co. in. 

Moulding characteristics 

A.F.A. standard test pieces (2 in. x 2 in. 
diam.) rammed by 3 blows were used in all 
the tests except in the case of shatter index 
test where the test pieces were rammed by 
ten blows. The test pieces employed for dry 
strength determination were dried in a Dietert 
core drier for 2 hr. 

Mixtzcre No. 1 (Table 4 and Fig. 4) has a 
maximum permeability of 740 ancl a masi- 
mum green compressive strengtl~ of 6.6 lb./sq. 

Dry compressive strength, 38 42 40 
Ib./sq. in. 

Dry shear, lb./sq. in. - 9 12.500 
Relative density 1.663 1,WJ 1.621 

in. at 2.4 per cent moisture content. Dry 
strength was maximum (49 Ib./sq. in.) a t  4 
per cent moisture content. Flowability was 
fair within the range of moisture contents 
studied but the shatter index was poor. The 
mixture rammed hard in the specimen tube 
and showed signs of stickiness. The surfaces 
of the test pieces were friable. Full results 
are furnished in Table 4 (Fig. 4). 

Mixtzwe No. 2 (Table 5) - The dry 
strength and shatter values of the mixture 
were better than those for mixture No 1. 
A maximum dry strength of 75 Ib./sq. in. was 
recorded at 3-4 per cent moisture while the 
rnaximum shatter index (68.55) was noted 
at 2.5 per cent moisture content. The flow- 
ability of the sand mixture was slightly im- - - 
pire;l. 

Mixture No. 2 was also studied for its 
air setting properties by exposing the ram- 
med test pieces to laboratory atmosphere ancl 
then testing them for compressive strength at 
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FIG. 4 - MOULDING CHARACTERISTICS OF MADRAS 
SILICA SAND BONDED WITH 5 PER CENT BIHAR 

BENTONITE 

TABLE 6 - MOULDING CHARACTERISTICS OF 
MIXTURE No. 2 

CHARACTERISTICS OF TEST 
PIECES OBTAINED WITH MIXTURE 

CONTAINING A MOISTURE 
CONTENT OF 

r--h-- 7 

2.6% 3.4% 

A.F.A. green permeabilitv No. 
Green compressive strength, 

Ib./sq, in. 
Green shear Ib./sq. in. 
Mould hardAess 
Flowability 
Shatter index 
Dry compressive strength, 

Ib./sq. in. 
Dry shear, Ib./sq. in. 
Relative density 

ROO 
7.100 

2 - 050 
80 
68 

68.550 
65 

10 
1.553 

TABLE 6 -CRUSHING STRENGTH OF TEST PIECES 
AFTER EXPOSURE 

(Initial moisture content to which the sand mixture was tempered 
soas 3.2%) 

EXPOSURE 
PERIOD 

hr. 

CRUSHING 
STRENGTH 
Ib./sq. in. 

regular intervals of exposure. The crushing 
strength values of the test pieces are given 
in Table 6. 

Table 6 shows that the green strength of 
the sand mixture was doubled after 2 hr. 
exposure and was ten times the original value 
after 24 hr. exposure. 

Mixttcre No.  3 for cores - Silica flour was 
incorporated in this mixture with a view to 
reduce the surface friahility of the test pieces 

TABLE 7 - MOULDING CHARACTERISTICS OF 
MIXTURE No. 3 

(Aioisture contml, 4 . 3 ' 3  

A.F.A. green permeability No. 
Green co~npressive strength, Ib./sq. ie. 
Green shear, Ib./sq, in. 
Mould hardness 
Flowability 
Shatter index 
Dry compressive strength, Ih./sq. in. 
Relative density 

which was mainly due to the coarse grain size 
of the base sand and also to reduce their per- 
meability to the optimum range of 200-300. 
Linseed oil was added to enhance the dry 
strength of the test pieces. The moulding 
characteristics of test pieces obtained with 
the mixture tempered to 4.3 per cent moisture 
are recorded in Table 7. 

A remarkably high dry strength of 246 
lb./sq. in. was noticed in this case. However, 
the surface of the test pieces was friable in 
spite of the silica flour addition to the mix- 
ture. 

Castiv~g characteristics - The casting cha- 
racteristics of the sand were determined by 
casting standard 3 x 3 x 3 in. steel blocks 
in sand moulds employing the above sand 
mixtures. The cast test blocks revealed 
rough surfaces, presumably due to the coarse 
grain size of the base sand. 

Summary 

Madras silica sand is a medii~m coarse sand 
with an A.F.A. fineness No. of 26.4. I t  has a 
fairly good grain distribution as 77.17 per cent 
of the grains were retained on three adjacent 
sieves, viz. 20, 30 and 40. The percentage of 
fines present was only 0-2. The grains are 
mostly sub-angular to round in shape. The 
raw sand contained abundant quartz with a 
little feldspar and heavy minerals. No cal- 
careous matter was present in the sample. 
The sand assayed SiO,, 97.10 per cent; alu- 
mina, iron oxide, titania, lime, magnesia 
and alkalies were present only in small 
amounts. The sample revealed a fairly high 
refractoriness, the fusion point being 1710°C. 
High temperature tests with sand mixture 
bonded with 5 per cent Bihar bentonite re- 
vealed its sintering range to be between 1450" 
and 1500°C. A study of the moulding 
characteristics of selected synthetic sand 
mixtures employing Madras silica sand as 
base and Riliar bcntonite and dextrine as 
binders gave satisfactory results. However, 
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its green permeability was high. Mixture 
No. 2 also exhibited excellent air setting pro- 
perties which shows that the moulds can be 
 wed with advantage after atmosphericcuring. 
Mixture No. 3 possessed desirable moulding 
characteristics required for a core sand mix. 

Experiments on casting characteristics of 
the mixtures resulted in cast test blocks with 
rough surfaces, presumably due to coarse 
grain size of base sand. 

The sand may be suitable for mediuni 
and heavy steel castings, both in the green 
and the dried states but a finer grade will 

he required for light castings. Surface fri- 
ability of the sand mixtures, however, re- 
quires special attention. I t  may be reduced 
by suitable surface coating or wash. 
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Exploration of the Antarctica 

T HE fascinating story of the exploration 
of the Antarctica and the prospects of 
harnessing the resources of this vast 

continent formed the subject of the presi- 
dential address of Sir Raymond Priestley to 
the British Association for the Advancement 
of Science, at  its annual meeting held at  
Sheffield during August 1956. 

Antarctica is vast and very remote. Its 
area is 6 million sq. miles, nearly as large as 
Europe and Australia put together. The 
greater part of the continent is covered with 
ice several thousand feet thick. The sur- 
rounding oceans teem with life as do no 
other waters in the world. Over most of 
the continent, there is no single month in 
the entire year in which the mean monthly 
temperature exceeds 0°C. The continual pre- 
valence of sub-zero temperature throughout 
the continent and its extrem-, remoteness 
were mainly responsible for the delay in 
its exploration till comparatively modern 
times. 

The first phase (1900-1908) of antarctic 
exploration was characterized by a surge of 
geographical discovery. From the tempo- 
rary locations on the more accessible parts of 
the antarctic coastline, biological and geolo- 
gical investigations were carried out and the 
first slight knowledge of physical conditions 
of the antarctic ice and atmosphere was made 
nvailablc. The second phase (1908-14) of 
antarctic exploration was a race in quest of 

the South Pole, but few scientific results of 
significance were added. 

Scientific contributions of 
pre-war exploration 

Polar geological research has revealed con- 
siderable, though not conclusive, evidence of 
past changes of climate on the continent. 
We cannot still be certain whether the 
severence between East and West Antarctica 
is complete or not. However, evidence from 
recent air surveys indicates a greater pro- 
bability of Antarctica being a single conti- 
nent than two. Important among the differ- 
ent geological samples collected by various 
parties and the evidence they yielded were: 
Archaeocyathus, a common ancestor of 
sponges and corals occurring in Cambrian 
limestone-stunted forms; coal seams 7 ft. 
thick of Permo-Carboniferous to Khaetic Age 
found in the Beacon sandstone in the 
Victoria Land; part of a Rhaetic tree, 
collected from the Priestley Glacier, contain- 
ing in its tissue, a tiny-winged spore; price- 
less specimens from the upper ranges of the 
Beardmore Glacier including G/ossopteris in- 
dica type fossil of the Permo-Carboniferous, 
so widely spread in Australia and elsewhere; 
Jurassic, Cretaceous and Tertiary floras from 
the fold ranges of West Antarctica. No 
single formation of undoubted glacial origin 
was found older than late Tertiary age. This 
remains the classic problem of antarctic geo- 



J .  SCI. INDUSTR. RES.. VOL. 15A. NOVEMBER 1956 

logy - the missing link for which mzy be 
supplied by paleomzgnetism. I t  miy  lead 
either to the justification or to the setting 
aside finally of Wegener's theory. . 

Whaling and antarctic exploration 

During the past half century, whaling 
man has followed the explorer's track and 
farmed the antarctic seas. Whaling and ex- 
ploration, each had reciprocally gained from 
the other, particularly in the initial phases of 
antarctic exploration. An example of this 
mutual valuable contribution was the oceano- 
graphical research carried out by the Royal 
Research Ships, Discovery I and 11. More 
than 4000 whales were marked and the re- 
searches carried out on breeding and life- 
cycle, distribution, migration and habits of 
the whale have proved of infinite value to the 
whaling industry. The efforts of the Dis- 
covery party resulted in covering the southern 
charts with a complex network of courses, 
encircling the globe. Valuable scientific data 
were obtained during the course of the next 
12 years (1914-26). The oceanographic sur- 
vey has revealed the broad structure and the 
mechanics of the principal water masses and 
currents and certain basic features of the 
distribution of the ocean plankton. 

Inter-war years 

The inter-war years have registered re- 
markable progress in many directions in an- 
tarctic exploration. America begau to ap- 
preciate the importance of antarctic explora- 
tion and mobilized all the resources of modern 
mechanical and biological sciences. A major 
expedition embracing, for the first time, 
both East and West Antarctica was planned 
during 1939-40. 

Antarctic exploration and exploitation 
after World War I1 tended to become more 
and more an affair of Governments than 
that of individual explorers or scientific 
societies with the result that much of the ex- 
ploratory work carried out was not pub- 
lished. 

In spite of this restriction, considerable pro- 
gress was made in systematic investigation 
and data collection. The Falkland Islands 
Dependencies Survey set up by Britain came 
into existence in 1914. Britain has now 
10 permanent bases in West Antarctica. The 
mainland stations are maintaining a com- 
plete meteorological record and ionospheric 
and seismological programmes and geological 

and topographical surveys are in full swing 
at some of them. The Americans in the last 
10 years have planned operations on a war 
scale under Admiral Byrd with many ships 
and thousands of officers and msn. France 
has built, in Kerguelen, a first-rate sub- 
antarctic scientific outpost and is preparing 
large-sized airstrips. From the Adelie Land 
base they have widely explored the antarctic 
coast and to some distance inland. Austra- 
lia has established permanent stations at 
Macquarie Island and a t  Mawson (on the 
mainland), which have been concentrating on 
specific scientific problems and have done 
scientific work of a high order. They dealt 
with such problems as: investigations on the 
inland ice of Queen Maud Land (to a depth 
of 100 m.); radio-sonde ascents (up to a 
height of 72,000 ft.); seismic profile of the 
inland ice (up to 390 miles inland) and aerial 
surveys of the continent. 

Antarctica today 

Today, there is again a fresh resurgence of 
interest in Antarctica inspired by the spirit 
of ' science for its own sake '; preparations 
on a large scale are being made by m9re than 
45 nations to participate in the International 
Geophysical Year (I.G.Y.) for 1957-58. The 
programme includes, studies in meteorology, 
aurora and airglow, geomagnetism, ionosphe- 
rics, cosmic rays, glaciology, oceanography 
and seismology, variation in longitude and 
latitude and solar activity. W ~ t h  chains 
of stations from pole to pole, the systematic 
exploration of the physical phenomzna of 
the Antarctica is a striking comp~nent of the 
plan. In and around Antarctica there will 
be more than 40 stations. Of these, three 
will be situated respectively at the Geo- 
graphic Pole, Geomagnetic Pole and the Pole 
of Inaccessibility. 

Examination of the upper regions of the 
atmosphere is given high importance and 
attempts to reach out into space farther than 
ever will be made by dispatching man-mzde 
satellites to a height of up to 800 miles by 
means of 3-stage rockets. Large and small 
rockets and balloons carrying heavy loads of 
scientific instruments will be used for ex- 
ploring lower altitudes. Automation will 
be an essential element in the instrumenta- 
tion of the air-borne equipment and they 
will be tracked by observers throughout their 
course, or they will send signals which actuate 
ground-based automatic recorders. A trans- 



FUEL CELL - ITS POSSIBILITIES & APPLICATIONS 

antarctic expedition across the continent 
from west to east, which also indirectly con- 
tributes to I.G.Y., has been planned. During 
this expedition, it is intended to take seismic 
soundings of ice depth along with a conti- 
nuous gravity traverse. Modes of transport 
like tractors, aircraft, and electronic homing 
(up to 25 miles) devices will be mainly used. 
Also rock exposures which may be met along 
the unknown country traversed will be exa- 
mined. 

Exploitation of antarctic mineral resources 

The prospects of atomic power being 
bright, the possibility of valuable mineral 
deposits in a continent of the size of Antarc- 
tica cannot be ignored though nothing signi- 
ficant has been reported so far. Future pros- 
pecting must be carried out with the help of 
helicopter-borne ground parties equipped for 
high-speed core drilling and rock sampling 
in co-ordination with air-borne surveyors 
equipped with magnetometers and stereo- 
scopic cameras. Attention should be con- 

centrated, initially, on the relatively few 
exposed rock surfaces where mining is not 
complicated by frequent ice movements. 
Once the ore is located, tunnel or adit entry 
may be adopted. Floating power stations 
that could be withdrawn during the ' closed ' 
season might serve well in the beginning and, 
with success, can be gradually replaced by 
permanent land-based stations. With the 
advantages that atomic power is capable of, 
the establishment of atom-powered settle- 
ments may be possible, if a worthwhile eco- 
nomic method is discovered to make use of 
atom-powered ice-breakers. Another pos- 
sible source of power lies in the harnessing of 
antarctic gales. But no means of putting 
these possibilities into practice is within sight, 
a t  the moment. From present indications, 
it is likely that for the remainder of the 
century so much remains to be known that 
investigations will be confined to pure rather 
than applied sciences. However, man may, 
by discovering a way to overcom: the latent 
heat of ice, make the continent habitable. 

Fuel Cell-Its Possibilities & Applications 

T HE need for augmenting power pro- 
duction necessitates search for new 
ways of obtaining power. One of the 

less familiar means of obtaining power is by 
an electrochemical process. Electrochemists 
have long been engaged in producing an 
electrochemical cell in which some kind of 
' fuel ' combines with oxygen from the air 
and generates utilizable electrical energy. 
In an article in the Times Science Review 
[No. 20 (1956), 61, F. T. Bacon, Department 
of Chemical Engineering, Cambridge Univer- 
sity, England, has reviewed the development 
of fuel cell research, and discussed the present 
status of the fuel cell as a source of power and 
its future uses. 

The familiar Leclanchk cell is a typical 
example of such a cell. But its ' fuel' is 
expensive and it can be used only in cases 
where the source of energy can afford to he 
in an isolated place for local use. Hydro- 
electric installations apart, many large- 

scale power systems of the world rely on 
heat engines. But the maximum efficiency 
of such systems is about 30 per cent at  present 
and is not likely to exceed 40 per cent. A 
fuel cell, being not subject to the limitation 
in efficiency which the Carnot cycle imposes 
on heat engines, has a relatively high theoreti- 
cal efficiency. For example, in the case of 
the hydrogen-oxygen cell, the efficiency is 
83 per cent and for a carbon-oxygen cell it 
almost approaches 100 per cent. A practical 
cell to be economic should use a cheap and 
abundantly available fuel like raw coal, coke 
or crude oil, natural gas, town-gas or coke- 
oven gas. 

Gas cells 

Fuel cells using solid or liquid fuels have 
been found to be impractical due to a number 
of technical difficulties in their construction 
and operation, chiefly in reducing the energy 
losses at  various stages. Gas cells offer con- 
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siderable advantage in that all the solid 
impurities such as ash can be easily eliminat- 
ed and hence work being done on fuel cells is 
mostly confined to the development of this 
type. A number of fuel gases like hydrogen, 
carbon monoxide, methane and other hydro- 
carbons are readily obtained from coal. The 
efficiency of conversion of coal into one or 
more of these gases ranges between 55 and 
100 per cent. With the prospect of large 
amounts of cheap gas of relatively low calo- 
rific value becoming available through under- 
ground gasification of coal, the development 
of a gas cell utilizing these gases for producing 
power assumes importance. The problem 
resolves itself into how to combine one or 
more of these gases electrochemically with 
oxygen obtained from the air, the energy of 
combination being released mainly in the 
form of electrical energy. 

Air electrode 

In recent years, it has been found that an 
' air electrode ', using oxygen direct from the 
atmosphere, can take the place of the oxidiz- 
ing electrode, i.e. manganese dioxide in the 
conventional primary cell. Oxygen is ad- 
sorbed on the surface of an activated car- 
bon conductor which with its immense sur- 
face area acts as an effective oxygen carrier 
and also catalyses the reaction. The same 
principle is used in the design of gas fuel cells. 
The gases are adsorbed on to the surface of 
a conducting solid which forms the body of 
the electrode and also serves to conduct 
away the current. Electrolytes take the 
form of aqueous solutions and must be ionic 
(and not electronic) conductors. 

Development of the gas cell 

The earliest attempt to construct a gas 
cell was made by Sir William Grove in 1839 
in which hydrogen was electrochemically 
combined with oxygen using platinized 
platinum electrodes. But the Grove cell 
could only handle very small currents and 
served only to demonstrate the principle of 
the gas cell. Later Mond and Charles 
Langer in 1889, using similar principles, 
succeeded in obtaining larger outputs (c. 6.5 
ma./sq. cm.) by increasing the exposed plati- 
nized area. But the prohibitive cost of 
platinum rendered it impracticable. Since 
then, Prof. Baur has devoted considerable 
attention to the subject which has become 
the basis of present high temperature gas 

cell development. The work of 0. K. Dav- 
tyan of the Academy of Sciences, Moscow, 
on high temperature gas cell using certain 
kinds of glasses as electrolytes, also deserves 
mention. But the current densities attained 
(21-32 ma./sq. cm.) are considered low for 
any practical use. 

Further work on high temperature cells is 
being conducted, at present, at a number of 
places, notably a t  Sondes Place Research 
Laboratories a t  Dorking and the Chemistry 
Department, Birmingham University, in 
England; Central Laboratory of Staatsmij- 
nen and the Amsterdam University in 
Holland; and the Technical High School, 
Brunswick, in Germany. 

The efforts being made at these places, 
though they may not be successful to the 
point of practical application, are worth 
pursuing because of the great advantage 
that impure industrial byproduct gases like 
methane, carbon monoxide, hydrogen, etc., 
can be used as fuel and air can take the place 
of oxygen. A cad. in excess of what Davtyan 
obtained has not been claimed so far, except 
with cells of very short life. A large propor- 
tion of the on load running losses can be 
traced to the effective resistance of the 
'solid electrolyte' which acts as a diaphragm 
preventing the two gases from mixing. 
Efforts are being made to reduce this resis- 
tance. 

High-pressure hydrogen-oxygen cell 

A simple system consisting of a cell con- 
suming pure hydrogen and oxygen, evolved 
at Cambridge University, has given promising 
results. Rare metals have been avoided in 
the cell to keep the cost low and accordingly 
nickel electrodes and an alkaline electrolyte 
have been used. The extreme sluggishness 
of the nickel gas electrodes, at temperatures 
below the boiling point of aqueous solutions, 
necessitated the use of higher temperatures, 
which in turn required employing pressures 
well above the atmospheric pressure to pre- 
vent electrolyte evaporation. The main cell 
parts were made of nickel-plated steel and 
the pipe-work of nickel. 

The essential parts of the apparatus are 
the porous nickel electrodes and the electro- 
lyte cell which serves to maintain a column 
of strong caustic potash electrolyte in the 
narrow space between the electrodes. The 
gases are confined to the backs of the elec- 
trodes, which are 4 mm. thick and have a 
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pore size of 30 p on the gas side for presenting 
a very large surface for adsorption of gas, and 
a thin layer of much smaller sized pores on 
the liquid side. 

The optimum temperature and pressure 
for best performance ensuring a life of a few 
thousand hours have been found to be 200°C. 
and 600 lb./sq. in. respectively. Maximum 
output per cu. ft. of internal volume is about 
9 kW. and the energy efficiencies a t  0.9 and 
0.8 V. and the above temperature and pres- 
sure are 75 and 66 per cent respectively. 

The breakdown of the oxygen electrode 
due to gradual oxidation has been overcome 
by subjecting it to a pre-oxidation treatment 
in air. 

A battery of 6 cells in series built up like 
a filter-press and having a maximum output 
of 150 W. was exhibited at the Production 
Exhibition at Olympia in July 1954. The 
unit was found suitable for running small 6 V. 
motors and light a number of motor car 
headlights. 

Applications 

Fuel cells are unlikely to compete with 
established systems of power production. 
But, in course of time, the high temperature 
gas cell may come into use in the electro- 
chemical desalting of water for irrigation and 
other purposes, and metallurgical industries 
where heavy low-voltage d.c. is required. 
They should be particularly suitable and eco- 
nomic if underground gasification of coal on 
a large scale becomes a practical proposition. 

The high-pressure oxygen-hydrogen cell 
could be used. mainly as a kind of storage 
battery using the gases generated electro- 
chemically from water, with power from the 
grid. At present the disadvantages are the 
low overall efficiency of the electrolysis and 
the subsequent recombination. The most 
probable application is in railway traction 
for which d.c. is particularly suitable. Rail 
cars on those routes whose electrification is 
uneconomic with overhead lines can be run 
with such cells as is being done now on the 
German State Railways. Silent operation 
and the absence of fumes make their use in 
road traction over short distances in urban 
areas an attractive proposition. But, at 
present, their prohibitive weight and volume 
do not allow them to compete with the 
modern diesel engine. 

When nuclear energy becomes available, 
the cost of electricity will be mainly due to 
the capital cost and not due to cost of fuel, 
i.e. uranium. Then some kind of large-scale 
stcirage device will become essential because 
there will be no advantage in shutting down 
the plant during the light load period. This 
kind of fuel cell will be well suited for such a 
purpose. The excessive weight of the storage 
cylinders (for the two gases) of a gas cell for 
such an application may appear to rule out 
such a possibility. But it is estimated that 
the total weight of a complete installation of 
cells and cylinders on the basis of a discharge 
time of 5 hr. would be only a quarter that of 
lead accumulators. 
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DYNAMIC FACTORS IN INDUSTRIAL PRO- 
DUCTIVITY by Seymour Melman (Mac- 
millan & Co. Ltd., London), 1956. Pp. 
xii + 238. Price 22s. 6d. 

During the post-war years, ' Productivity ' 
has developed into an important subject of 
scientific study. A good deal of specialist 
attention has been devoted to it by many 
industrially advanced countries, both nation- 
ally and internationally. Seymour Melman's 
book Dynamic Factors in Ind~strial Producti- 
vity makes a good contribution to the study 
of the subject. 

The author enunciates three related hypo- 
theses and makes a systematic approach to 
test them on the basis of data mainly drawn 
from the automative and allied industries of 
England. The three hypotheses are: 

(1) The degree of mechanization of indus- 
trial work is controlled by the ratio of alter- 
native labour to machine costs. 

(2) Labour productivity is governed by 
the degree of mechanization. 

(3) The growth of administrative overhead 
in industrial firms has limited the effect of 
raising labour productivity. 

There are a large number of other factors, 
tangible and intangible, that affect producti- 
vity, but the author seeks to explore the 
extent to which the particular elements 
defined in the hypotheses as dominant, con- 
trolling factors do, in fact, account for pro- 
ductivity trends. 

Among the determinants of changes in 
production methods adopted by the post-war 
England, the changing nature of the market 
for British goods and the conditions of full 
employment there do not seem to have been 
given due consideration. However, with the 
data on materials handling in the British 
automobile industry, the author establishes 
that the rise in 1938-50 of the ratio of the 
man-hour to machine-hour costs was the 
principal determinant in the mechanization 
of work in the motor vehicle industry of 
England. Increased mechanization certainly 
results in increased productivity, but what is 
of real interest is the net increase in produc- 
tivity measured as a ratio of the output ef 
goods to the input of all agents of production. 

As a matter of fact, this measurement should 
extend further and include all social costs 
not generally included in business accounting. 
This is particularly important in countries 
with large unemployment. 

The author treats labour cost as an inde- 
pendent variable and links it functionally 
with industrial productivity. But the cost 
of labour is governed, among other things, 
by the ability of industry to pay, and this 
ability is definitely enhanced by increased 
productivity through mechanization of pro- 
duction methods. If rising labour costs have 
led to increased mechanization of production 
methods, certainly mechanization, in turn, 
has made possible further increases in labour 
costs. This raises the question, " To what 
extent is the cost of labour an independent 
variable ? " The pertinence of the question 
and the lack of the controlling effect of labour 
cost on productivity are confirmed by the 
author himself in his analysis presented in 
Fig. 12 where for a given level of alternative 
costs there is a lower productivity response 
in England as compared with the U.S. 

On account of the changing financial, 
commercial and production conditions, the 
management personnel has expanded due to 
addition of new functions and extension to 
the existing ones. Over the period 1907-48, 
the author shows a persistent rise in the 
functional composition of labour force. The 
proportion of employees engaged on adminis- 
trative, technical and clerical activities rose 
from 8.6 to 20.0 per 100 production workers. 
This is an important study and its effect on 
the gains of increased productivity of direct 
labour has been very clearly brought out. 

" Productivity changes are the joint pro- 
duct. of industrial employees and workers ", 
says the author. The policy of Government, 
the level of available technical and manage- 
rial knowledge, and the current economic 
conditions can be added as other contributory 
factors. Productivity improvement may be 
said to be the common interest of all the 
occupational groups concerned with industry. 
The author rightly points out that no uni- 
lateral line of action is possible by any one 
interested group to raise productivity. 
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The methodology of analysis and treat- 
ment of subject used in the book are interest- 
ing. The book constitutes a systematic 
probe into some important aspects of indus- 
trial productivity. 

R. MISHRA 

NEUTRAL GROUNDING IN HIGH VOLTAGE 
TRANSMISSION by R. Willheim & M. Waters 
(Elsevier Publishing Co., New York), 
1956. Pp. xviii + 669. Price 90s. 

Neutral grounding is an important feature 
in the design of a power system and is per- 
haps more difficult to select than any other 
feature. This is due to the large number of 
factors involved in its application and the 
difficulty of assessing the money value of 
these factors. Some of the factors affected 
by the method of grounding are: (1) appara- 
tus insulation, (2) relaying, (3) fault to ground 
current, (4) safety from voltage gradient 
considerations, (5) stability, (6) localizing 
faults, (7) lightning protection, (8) inductive 
co-ordination, (9) radio interference, (10) cir- 
cuit breakers, (1 1) operating procedure, 
(12) adaptability to interconnection and 
(13) cost. Opinions on neutral grounding 
often show wide diversity and, as is common 
in design problems, the solution is usually an 
attempt to get the best compromise between 
conflicting factors. 

The main schemes of system grounding 
available are the following: (i) ungrounded 
systems, (ii) resistance grounded systems, 
(iii) reactance grounded systems, (iv) effec- 
tively grounded systems, and (v) resonant 
grounded systems. Broadly speaking the 
trend in American practice has been from 
ungrounded, to solid or effective grounded 
systems. In Europe, on the other hand, 
during the last three decades, considerable 
use of resonant reactors (Peterson coils) 
has been made. In recent years, however, 
a number of European large power systems 
have adopted the  solid grounding technique, 
while in the U.S.A. resonant grounding is 
being increasingly introduced. 

The book under review treats compre- 
hensively and critically the various methods 
of neutral grounding and other measures 
designed to reduce the fault rate in high 
voltage transmission systems. The advan- 
tages and disadvantages of these schemes as 
well as the conditions under which a parti- 
cular scheme can be usefully employed are 
fully discussed. An attempt has been made 

to co-ordinate American experience with that 
gained in Europe during the last three decades 
and to arrive at  conclusions which will put 
the various methods of grounding in the 
right perspective. The subject matter dealt 
with in the book covers a more extensive 
field of transmission engineering than the 
title indicates. 

The book is divided into two parts, Part I 
dealing with ground faults and grounding 
practices and Part 11 with resonant ground- 
ing. Topics discussed under Part I are 
(1) charging currents in high voltage systems, 
(2) high voltage systems under normal and 
ground fault conditions including theory of 
neutral grounding, (3) transient phenomena 
associated with ground faults in three-phase 
systems and (4) development and present 
trend of ground fault suppression. Part I1 
is a comprehensive treatment of the subject 
of resonant grounding and deals with 
(1) the general theory of the ground fault neu- 
tralizer, (2) special problems connected with 
it, (3) comparison of resonant grounded sys- 
tem performance with alternative methods of 
reducing the fault rate, (4) design and plan- 
ning of the ground fault neutralizing equip- 
ment, (5) testing and commissioning of 
ground fault neutralizers, (6) supervision 
and automatic control of tuning in resonant 
grounded systems, and (7) resonant ground- 
ing in the practices of various countries. 
The comprehensive bibliography included at 
the end of each chapter enhances the value 
of the book as a reference book. 

In the opinion of the reviewer, the book 
is a valuable contribution in the English 
language on an important branch of trans- 
mission engineering and will be most useful 
both to the transmission engineer and to the 
postgraduate student. The printing and get- 
up of the book are excellent. 

H. N. RAMACHANDRA RAO 

EI~ECTRONIC MEASUREMESTS AND MEASUR- 
ING INSTRUMENTS by I?. G. Spreadway 
(Constable & Co. Ltd., London), 1956. 
Pp. ix + 459. Price 50s. 

This is a valuable addition to the existing 
literature on the subject. Electronic instru- 
mentation, although relatively new, has now 
become quite important to all branches 
of science and engineering, and a standard 
text-book giving a comprehensive but brief 
r6sumC of the subject has been a long-felt 
want. 
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The book is divided into 13 chapters. 
Basic ideas of valves and components are 
explained to the extent necessary for the 
person with a basic knowledge of electronics. 
This is followed by descriptions of valves 
and volt-meters, ammeters and wattmeters. 
Electronic methods of measuring frequency 
and time, electronic stroboscopes and flash- 
lamps, cathode-ray oscillograph, the photo- 
electric cell, etc., are described with their ap- 
plications. Oscillators, amplifiers, electron 
optical systems and instruments, etc., are also 
discussed in relation to their utility in elec- 
tronic instruments. There is a useful chapter 
on power supplies for electronic instruments. 
Transformers, meters, components, etc., and 
their importance in electronic instrumenta- 
tion have been adequately dealt with. 

The book is nicely printed and the re- 
production of diagrams and photographs is 
good. The bias in the treatment appears to 
be towards giving a precise mathematical 
description although some of the practical 
points are not neglected. 

The book can be strongly recommended to 
students of electrical engineering and physics, 
and should find a place in every engineering 
and science college library. 

S. V. CHANDRASHEKHAR AIYA 

METALI~URGICAL THERMOCHEMISTRY by 0. 
Kubaschewski & E. L. Evans (Pergamon 
Press Ltd., London), Second Edition, 1956. 
Pp. xiv + 410. Price 55s. 

This is Vol. I of the International Series of 
Monographs on " Metal Physics and Physical 
Metallurgy " brought out under the editor- 
ship of G. V. Raynor. This volume, entitled 
" Metallurgical Thermochemistry ", was first 
published in the year 1951 and is already 
familiar to the metallurgical chemist, as a 
masterly exposition of the application of 
fundamental principles of chemical thermo- 
dynamics to metallurgical processes and also 
as a reference book for thermochemical data. 

This revised edition is an improvement 
over the previous edition. for up-to-date and 
authentic thermochemical data are included 
in the extensive tables and improvements 
and additions have been made to some of the 
chapters. The original plan of the book, 
under five parts, has been retained in the 
present edition. 

The first part, 'Theoretical Basis ', contains 
the necessary formulae for applying the 
fundamental data to reaction problems. 

The second part deals with ' Experimental 
Methods '; some of the methods touch upon 
new devices and special techniques of 
practical value. The third part deals with 
methods for the ' Estimation of Thermo- 
chemical Data '. - 

The fourth part deals with the tabulation 
of ' Thermochemical Data ', viz. heats of 
formation, standard entropies and structures, 
heat capacities, vapour pressures, standard 
free energies of reaction, thermochemical 
data for certain binary metallic systems and 
for some dilute solutions. The extensive 
data presented in the tables, which cover 
about a third of this monograph, are the most 
useful part of this book especially for the 
process metallurgist and the research worker. 

The fifth part deals with interesting 
' Examples of Thermochemical Treatment of 
Metallurgical Problems '. Some of these, 
such as reduction of magnesium oxide and 
chloride with silicon and hydrogen res- 
pectively, deoxidation of steel with silicon 
and manganese, oxidation of alloys pf plati- 
num and of gold, etc., are typical, arid their 
treatment in this paft of the book is very 
instructive to the research worker. 

This monograph is undoubtedly a valuable 
work, and, coupled with the other book, 
Thermochemical Data of Alloys by 0. Kubas- 
chewski and J. A. Catterall, will prove 
indispensable to the metallurgical chemist, 
whether he is a production executive or a 
research worker. 

A. JOGARAO 

RADIATION BIOLOGY: VOL. 111-VISIBLE A N D  
NEAR-VISIBLE LIGHT. Edited by A. Hol- 
laender (McGraw-Hill Book Co. Inc., 
New York - Toronto'- London), 1956. 
Pp. viii + 765. Price $ 1 0 . 4  . 

This is the last of the three-&ume work 
of reference comprising radiation biology, 
published under the sponsorship of the 
National Research Council. Together they 
provide a more or less complete, detailed and 
authoritative discussion by many leading 
scientists of the biological effects of radiation 
from the physical chemical and biological 
points of view. The earlier volum-s cover 
ionizing and ultraviolet radiations while Vol. 
I11 discusses the effects of visible and near- 
visible light. Although it does not deal 
with the cytological and genetical effects of 
radiation damage, it is of interest to photo- 
biologists and especially to plant physio- 
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logists and to those interested in photosynthe- 
sis and other topics important to biological 
growth and energy. 

Of the fifteen chapters, the first three are 
general and deal with energetics of the visible 
radiations and of the reactions intluced by it. 
These are followed by an exhaustive cliscus- 
sion, in five chapters, of photosynthesis. 
Other chapters describe phototropism, photo- 
periodism, photoblastism, influence of light 
on protolasmic properties, mechanism of 
vision in higher animals as well as in in- 
vertebrates and photodynamic action. 

Aparently the manuscripts for the different 
chapters were completed by the respective 
contributors quite some years before the 
volume came into print and although there 
are rather sketchy addenda to some of the 
chapters, it is unfortunate that there are 
many important omissions probably because 
of the very rapid progress in photobiology 
during the last three years. For example, 
one would be disappointed if he were to seek 
in thiwuthoritative volume a mention of 
recent discoveries such-as the role of thioctic 
acid in phdtosynthesis and of the rholybdeno- 
flavoprotein enzyme in nitrate reduction. 
Nevertheless this monograph and its prede- 
cessors should be a welcome addition to the 
shelf of the specialists in this field. 

A. SREENIVASAN 

GASEOUS NEBULAE: VOL. I11 -The Inter- 
national Astrophysics Series by L. H. Aller 
(Chapman & Hall Ltd., London), 1956. 
Pp. 322. Price 53s. 

The knowledge of astrophysics has rapidly 
advanced during recent years due to the 
development of radio-astronomy. I t  is, 
therefore, an oppbrtune moment for an 
established thor and reputed scholar like 

ller to bring out this volume. Praf. L. 8 
The book will no doubt be of great use to 
research workers, teachers and students of 
astronomy and astrophysics. 

After introducing the various types of 
galactic nebulae to the reader the author has 
dealt with different methods of observation 

and study of the gaseous nebulae with which 
the present volume is primarily concerned. 
Prof. Aller has described in detail the 
direct photographic method of study as also 
the principle of slitless spectrograph along 
with the spectrophotometric and more recent 
photoelectric photometric methods of ob- 
servations and delineation of the isophotic 
contours. 

After defining the two distinct classes of 
the nebulae formed by the planetaries and 
diffuse objects, Prof. Aller presents a dis- 
cussion of the distances and dimensions of 
the gaseous nebulae, followed by discussion 
of the physical processes involved in the 
formation of the gaseous nebulae and the 
process of radiative equilibrium. Besides 
the astrophysical methods, quantum mecha- 
nical treatment of the forbidden line radia- 
tion from the nebulae is also given. A dis- 
cussion on the stellar nebulae which illumi- 
nate the gaseous ones is next presented and 
it has been explained how the excitation and 
ionization of gaseous nebulae are intimately 
controlled by the Lyman limit in the spectra 
of the illuminating stars. Dealing at  length 
with the isophotic contours of monochro- 
matic images of planetary nebulae for the 
study of their structure and internal motions, 
the author has shown the limitations of the 
method. 

Although it is difficult to present the tech- 
nique of radio-astronomy in a single volume 
like this, Prof. Aller has given a compre- 
hensive account of the gaseous nebulae as 
sources of radio-frequency radiations and has 
pointed out that useful results may be ob- 
tained in future with improved radio tech- 
niques. The book summarizes our present 
knowledge on gaseous nebulae and includes 
a large number of interesting photographs 
obtained with the 100 in. Hale telescope 
and others at  the Mt. Wilson and Palomar 
Observatories. The exhaustive bibliography 
presented at  the end of each chapter will 
be of immense value to research workers 
in this field. 

S. S. BANERJEE 
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Processing under 
extreme conditions 

A SYMP~SIUM ON " PROCF~SING 
under extreme conditions was 
recently arranged by the Division 
of Industrial and Engineering 
Chemistry during tlie 128th meet- 
ing of the American Chemical 
Society when a large number of 
papers were presented on the 
criteria for processing under high 
pressures and temperatures. Some 
of the papers described a few of 
the recent developments and pro- 
cesses employing high tempera- 
tures and pressures. 

Working under extreme condi- 
tions, i.e, high temperatures and 
pressures, for carrying out a 
number of reactions is being 
increasingly appreciated both in 
research and industry. A pro- 
per study of materials and con- 
struction, design of equipment 
and reactors, control and protec- 
tion of workers hgs to be made 
when working under such extreme 
conditions to avoid explosion 
hazards. 

Vessels for carrying out reac- 
tions under extreme conditions are 
divided into two main groups - 
agitated vessels or autoclaves and 
continuous flow vessels or reac- 
tors. Special alloys for retention 
of strength at  elevated tempera- 
tures have been developed to 
match the shape and exacting 
conditions of operation. A simple 
Duplex design for the reactor 
shells employing two different 
alloys for the inner and outer 
shells offers a satisfactory solu- 
tion. The inner shell would be 
made of an alloy with moderate 
creep strength and capable of 
extended creep before rupture. 
Materials for the outer shell could 
be of a much more refractory 
alloy with limited ability to re- 
distribute stresses by creep. It 
would need to have only a few per 
cent elongation before fracture. 

For processing under extreme 
conditions, it is often necessary 
to supply gas a t  elevated pres- 
sures continuously. This problem 
is solved by feeding gas in stored 
accumulators a t  pressures above 
the desired operating pressure. 
or gas is compressed continuously 
in a multi-stage plunger type 

jleavy petroleum crudes aGd resc 
duums. The exploratory study pf 
high pressure hydrogasification of 
1)ctrolcum oils in a laboratory 

compressors, c.g. automntic I)OOS- rc:~clor llas indicated it is 
tcr compressors, able to devclop practical to producc Iligli methane 
a final gas pressure as high as content gases of 900-1100 B.t.u. 
140,000 Ib./sq. in. Appropriate per stand. cu. ft. and 0.5-0.6 sp. gr. 
filters on the inlet streams and 1,y direct hydrogenation of the low 
regular valve inspection will mini- cost residual oils. 
mize faulty valve performance. Hydrogenation of coal provides 

An important factor in process- another example of processes car- 
ing under extreme conditions is ried out under extreme conditions. 
adequate safety of operating per- An exploratory study of coal 
sonnel. The types of barricades hydrogenation a t  temperatures 
that have been used in the past 1200"-135O01:. ?nd pressures 
range from pits into which the 1400-3200 lb./sq. In., in a labors- 
equipment is lowered, sand bags tory batch reactor, has indicated 
piled around tlie equipment and that gas can be produced by direct 
steel . or rope matting hung hydrogenation of bituminous coal. 
between the equipment and ope- With the tremendous increase 
rator to the more modern types of in the demand for natural gas, the 
barricades composed of steel or economic production of a syn- 
concrete fortification-type walls. thetic high B.t.u. gas from coal has 
Probably the simplest and most been of considerable interest. The 
commonly used barricades con- British Gas Research Board has 
sist of boiler plate (in some cases carried out a series of investiga- 
armour plate) mounted on a tions on the use of a supported 
self-supported structure which nickel catalyst for the synthesis of 
surrounds the equipment. An methane, An increase in reactor 
improvement in the single steel- pressure (to a maximum pressure 
plate design is to back up the studied of 1040 atm.) increases 
plate with a layer of wood about the amount of coal hydrogenated 
2 in. thick. Concrete walls and to  hydrocarbons and the ratio of 
steel sandwich type of construe- methane to carbon dioxide in the 
tion have also been widely used; product. Hydrocarbons heavier 
the space in between the steel than propane are not obtaiued 
sandwich is filled with sand, cot- under theseconditions. The B.t.u. 
ton or wood. For safety, the high value of the carbon dioxide free 
pressure equipment contained product gas, produced from a 
within the cell should be ade- carbon monoxide-hydrogen feed, 
quately supported and should was increased from 558 B.t.u. a t  
not be attached to the wall. 37 atm. to 815 B.t.n. a t  1040 atm. 
Readings of the pressure gauges Another process operated under 
can be obtaiued either through extreme conditions is the vapour 
peep-holes or by means of pneu- phase hydration of 2-butene to 2- 
matic transmitters. butanol. A substantial economic 

Forsmall-scaleoperati~ns,where advantage favours direct hydra- 
the volume of the reactor does tion of the lower olefines in the 
not exceed 200 ml. and pres- vapour phase asagainst the esteri- 
sures up to 5000 atm. and tem- fication in the liquid phase with 
peratures up to 450°C. are em- sulphuric acid followed by hydro- 
ployed, batch reaction cubicles lysis. , Boric and phosphoric acids 
have been popular. The construe- on silica gel have been used as 
tion of a typical cubicles is as fol- catalysts and a 64 per cent of 
lows: two layers of interlocking equilibrium conversion could be 
steel piling. # in. thick, spaced 12 obtained a t  730°F. and a t  a pres- 
in. apart on the sides and 30 in. sure of 612 atm., using a mol ratio 
apart on the front. The spaces of 0.19 of butane to  steam [In- 
between sides and front are filled dgtslv. Engng. Chew., 48 (1956). 
with sand. The steel roof is at- 8261. 
tached to the sides and front by 
welding. The back of the cubicles New cis-synthetic rubbers 
is enclosed with a thin sheet of 
ethylcellulose plastic mounted on SYNTHETIC RUBBERS MADE FROM 
a wooden frame which serves as butadiene and styrene by emul- 
a safety blowout panel. sion polymerization have rela- 
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tively low resilience as compared 
to natural rubber. This is con- /"\ 
sidered to be due to the differences 
in their structure. Natural rubber 
c~nsists essentially of cis-units of 
the polyisoprene type, formed Iby 
1 : 4-in head to tail fashion. 
\\.herens the synthetic rlicnr rub- 
Ibcrs possess slr~tctttrcs \\.hicll 
are mistures of cis and Ir,ans units 
formed by 1:  4-addition or of 
units formed by I : 2-addition. 
Considerable interest has, there- 
fore, been created by recent a n -  
nouncetnetits by three major 
American rubber nianufacturitig 
organizations to the effect that 
they have now produced polyiso- 
prenes with a nlolecular structure 
similar to that possessed by 
natural rubber. 

Details of this new type of 
synthetic rubber have been re- 
leased by the Goodyear Rubber 
Company. A heterogeneous cata- 
lyst system of the Ziegler type has 
been used in effecting the syn- 
thesis. The principal ingredient 
of the catalyst is aluminium tri- 
ethyl mixed with a suitable co- 
catalyst; this catalyst is produced 
under carefully controlled condi- 
tions so that a suspension of solid 
material is formed with the speci- 
ficity of surface essential fo; the 
formation of a highly regular 
structure in the polymer. Coral 
rubber, manufactured by the Fire- 
stone Rubber Company, uses as a 
catalyst, a 35 per cent dispersion 
of lithium in petroleum jelly; 
this is obtained by melting the 
metal in the jelly dispersant and 
agitating the molten mass at  
18,000 r.p.m. a t  200°C. for about 
30 min. in an atmosphere of hel- 
ium. Coral rubber has a crystal- 
line X-ray pattern and is stated 
to  be a mixture of 93 per cent cis- 
1 : 4 polyisoprene and 6.1 per cent 
3 :4  cis-polyisoprene, with no 
trans 1 : 4 or 1 : 2 structures. In 
comparison, figures for natural 
Hevea rubber are cis-1 : 4, 97.8 
and cis13 : 4 2.2 per cent [Indtrslr.. 
Clrem., 32 (1956), 2771. 

Epoxide resins 

THE PLASTICS AND POLYMER 
Group of the Society of Chemical 
Industry organized a symposium 
in London during 11-13 -4pril 1956 
on epoxide resins, their chemistry 
and structure in relation to their 
properties and applications. .A 
brief summary of the proceedings 
is given below. 

The essential step in the prepa- 
ration of epoxide resins is the 

reaction of epichlorhydrin with a 
bifunctional phenol, of which di- 
phenylolpropane is the commonest 
example. The type of molecule 
obtained is represented by (I). 

The value of n will depend on 
such factors as ratio of reactants 
and time of condensation. The 
commercial production of epoxide 
resins depends on the large-scale 
availability of epichlorhydrin. 
This compound is now made as an 
intermediate in the synthesis of 
glycerin through hot chlorination 
of propylene and the product is 
likelv to be undertaken in Eurone 

A 

late; this year. 
As regards the hardening of 

epoxide resins, aliphatic and aro- 
matic amines are frequently used 
because they can induce harden- 
ing a t  low temperatures. Further, 
if polyfunctional amines, like 
diethylenetriamine and triethy- 
lenetetramine, are used, they can 
cause ready cross-linking but 
suffer from the defect that they 
develop high exotherm during 
hardening, whereby bubbling is 
caused in the resin. For general 
use, aromatic amines such as 
m-phenylenediamine and 4: 4'-di- 
amino-diphenylmethane are satis- 
factory, leading to high heat 
distortion temperatures and good 
mechanical properties. Aniline- 
formaldehyde resins are suggested 
as curing agents and their action 
seems to be similar to that of 4: 4'- 
diaminodiphenylmethane. They 
have also the advantage of being 
relatively cheap. 

The so-called ' polyepoxide re- 
sins ' are essentially phenolic 
resins in which the hydroxyl 
groups have been combined with 
epoxide residues. They yield a 
rigidly cross-linked system and 
cure much more rapidly with 
primary amines. Another type of 
modified resins, the rubber-modi- 
fied resins are also described. 

Nitrile rubbers containing sulphur 
react through thiol groups, where- 
by mixed polymers are formed. 
The epoxide constituent acts as a 
reinforcing agent and confers im- 
proved solvent resistance and in- 
creased tear-strengths. 

Epoxide resins are excellent 
adhesives and they show great 
promise in the glass laminating 
field and for potting and encap- 
sulating of electronic equipment. 
They have also been considered 
good stabilizers for polyvinyl 
chloride [Natztue, 117 (1956). 9621. 

Biosynthesis of haemoglobin 

GLOBIN AND HAEM, THE TWO 
moieties of the haemoglobin mole- 
cule are known to be synthesized 
independently within the bone 
marrow. While their structures 
have been established, very little 
is known regarding their bio- 
synthesis. - Globin consists of 5 
layers of coiled polypeptide chains 
and 4 haem units present in each 
molecule of haemoglobin, at- 
tached to the surface of the globin 
structure like flat plates in a sym- 
metrical distribution and each 
with one free co-ordination axis of 
the iron atom projecting outwards 
from the molecule as a whole. The 
haem portion is ferroprotopor- 
phyrin IX. 

From extensive studies involv- 
ing degradations, radioactive tra- 
cer analyses and syntheses, Prof. 
C. Rimington of the London Uni- 
versity has proposed a tentative 
scheme for the biosynthesis of 
haem. Glycine and the succinate 
unit (from the tricarboxylic cycle) 
are considered to be the simple 
precursors of haem, while 6- 
aminolaevulic acid and porpho- 
bilinogen are the main inter- 
mediates. Condensation of glycine 
and the succinate unit gives a- 
ketoglutaric acid, a homologue of 
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COOH COOH COOH 

Succinyl 
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CH,.NH, 
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~ O O H  
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COOH 
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COOH 

u-amino-p-kctoadi~ic 
acid 
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CH,.NH, 

8-amiclaevulic 
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COOH 
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I I 

1 
. C-C 

LH OC-CH,.NH, 11 11 
K HC,N7-CH, NHI 

NH, 
2 mols 5-amino- H 

laevulic acid Porphobilinogen 

pyruvic acid. a-Ketoglutaric acid 
is next decarboxylated to succi- 
nate after which a transferring 
enzyme passes i t  on to coenzyme 
A, forming succinyl CoA and re- 
duced lipothiamide. Succinyl 
CoA is then reoxidized through 
the diphospho-pyridine nucleo- 
tide system so that it becomes 
available for a further molecule of 
u-ketoglutarate and the operation 
of the cycle is preserved. Succinyl 
CoA and glycyl CoA condense in 
the head to tail reaction giving 
u- and P-ketoadipic acid. One 
molecule of CoA becomes free in 
this process and returns to pick 
up another molecule of succinate. 

Decarboxylation of u-amino-p- 
ketoadipic acid gives 8-amino- 
laevulic acid and condensation of 
two molecules of the latter gives 
porphobilinogen, the first pyrrole 
derivative in the scheme. The 
main steps involved up to the for- 
mation of porphobilinogen are 
shown in thr: chart above. 

The next phase of the biosyn- 
thesis comprises conversion of 
porphobilinogen to uroporphyrin 
which by stepwise decarboxyla- 
tion and finally Sehydrogenation 
and iron incorporation leads to 
protoporphyrin and haem [Brit. 
wed. J., 2 (1956). 1891. 

New potent analogue 
of oxytocin 

THE SYNTHESIS OF ' VALYL-OXY- 
tocin ' and its properties are des- 
cribed. The method employed is 
the same as that employed by 
Boissonnas et al., except that the 
isoleucyl group in oxytocin is re- 
placed by valyl group. The steps 
in the synthesis involve the 
coupling of N-CBO-S-benzyl-4- 
cysteinyl-4-tyrosine with 4-valine 
methyl ester in tetrahydrofurane, 
using the mixed anhydride pro- 
cedure. The resulting tripeptide 
ester was transformed through 
the hydrazide into the azide, 
which by reaction with a suitable 
hexapeptide gave a nonapeptide. 
The nonapeptide was reduced 
with sodium in liquid ammonia, 
ammonium chloride added, am- 
monia evaporated off and the re- 
sidue added to water. The cyclic 
octapeptide was finally obtained 
by bubbling carbon dioxide-free 
air through the solution a t  a 
suitable pH. 

The effect of valyl-oxytocin on 
the blood pressure in chicken and 
on rat uterus was found to be 
equivalent to that produced by 
3 I.U./ml. of oxytocin; the effect 
on milk ejection pressure in rabbit 

mammary gland, the effect was 
equivalent to 15 I.U./ml. of oxy- 
tocin. Its anti-diuretic effect on 
non-anaesthetized rats and pres- 
sor activity on spinal cats were 
equivalent to 0.03 I.U./ml. and 
0.015 I.U./ml. of oxytocin [Nature, 
178 (1956), 2601. 

A new synthesis of 
hydroxylamine 

A NEW PROCESS DEVELOPED BY 
Du Pant for the commercial syn- 
thesis of hydroxylamine is con- 
sidered to be cheaper than the 
present process employing acid 
hydrolysis of nitroparaffins. The 
new synthesis - catalytic hydro- 
genation of nitric oxide - starts 
from relatively cheap raw mate- 
rials and gives high yield of 
hydroxylamine. 

A platinum-on-carbon catalyst 
is preconditioned with hydrogen 
in 10 per cent hydrochloric acid 
for 15 min. a t  35°-500C. The 
mixture is then cooled to 0"-5%. 
and a stream of nitric oxide- 
hydrogen passed through it. The 
resulting solution after filtration 
and evaporation yields hydroxyl- 
amine hydrochloride (95 per 
cent) as a white crystalline solid; 
yield 67-73 per cent. The catalyst 
life is long enough to suggest its 
use in a continuous process in- 
volving simultaneous withdrawal 
of hydroxylamine solution and 
addition of fresh acid [Industv. 
Engng. Chem., 48(7) (1956). 18AI. 

Total synthesis of scopolamine 

THE FIRST TOTAL SYNTHESIS OF 
scopolamine (IV) has been repor- 
ted by G. Forder and co-workers 
of the Institute of Organic Chem- 
istry, Szeged University, Hun- 
gary. Epoxydation of 3(u)- 
hydroxytrop-6-enyl acetate (I) 
(after protonation with a strong 
acid) with an excess of monoper- 
phthalic acid, gave the N-oxide of 
scopyl acetate which, on' hydro- 
genation, afforded 3(u)-acetoxy-6 
(p)-hydroxytropane. A better ap- 
proach to scopine, however, is 
the oxidation of the trifluoro- 
acetate of (I) in acetonitrile, with 
a solution of trifluoro-peracetic 
acid in methylene chloride to give 
scopyl acetate (11). Kunzhydro- 
lysis of (11) furnished crystalline 
scopine (111) together with some 
oscine. When treated for 4 days 
a t  60" with a large excess of this 
acyl chloride in suspension in 
nitrobenzene, scopine hydrochlo- 
ride yielded acetylscopolamine. 
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This was deacetylated with hydro- (CCI, F-CC1,F) and Genetron 
chloric acid giving scopolamine as (CF,CI-CC1,F) are used as organic 
the hydrochloride. Both the base solvents. Their sp. gr. of 1.6 
and its picrate were identical in all allows easy adjustment with an 
respects with authentic scopola- admixture of n-heptane to resem- 
mine and its derived picrate ble the sp. gr. of proteins while 
[Chem. 6. Ind., (1956,) 764 1. their low surface tension helps in 

their emulsions with water to 
Synthesis of new alkaloids 

THE SYNTHESIS OF ANAGYRINE, 
an oxygenated tetracyclic lupin 
alkaloid, is reported from the 
University of Wisconsin. The 
method consists in condensation 
of A'-piperidein and 2-(a-pyridyl) 
ally1 malonic acid giving a tri- 
cyclic intermediate, which has all 
the carbon and nitrogen atoms of 
the desired alkaloids properly 
placed. This is immediately esteri- 
fied, reduced with lithium-alu- 
minium hydride, and converted 
to the primary bromide, which 
cyclizes spontaneously to the 
tetracyclic pyridinium salt. Oxi- 
dation with ferricyanide yields 

anagyrine. Partial synthesis from 
anagyrine yields other alkaloids 
[Chem. Engng. News, 34 (1956). 
36651. 

Isolation of viruses 

QUICK AND EASY ISOLATION OF 
viruses from cancerous animal 
tissue homogluates is possible in a 
new method reported from the 
International Corporation, New 
York [Trans. N.Y. Acad. Sri..  
18 (1956). 7011. In this tnethod 
fluorocarbons, particularly Freon 

break easily and clearly upon 
standing or a t  low specd centri- 
fugation. 

The virus infected tissue (2 g.) 
is mixed with Freon-heptane 
mixture (5 ml.) and 1 : 50 Mc- 
Ilvaine's citrate buffer (10 ml.) 
and homogenized in a' homo: 
genizer. The milk-like foamless 
homogenate is centrifuged a t  
1800 r.p.m. for 5 min. (or it is 
allowed to stand in a refrigerator 
for a few hours) as a result of 
which it separates into 3 sharp- 
ly defined layers. The aqueous 
middle layer containing the virus 
particles is carefully removed. To 
get a further crop of virus parti- 
cles the top and bottom layers 
can be mixed with a further 10 ml. 
of the buffer solution, homoge- 
nized and centrifuged. To obtain 
the virus in a high state of purity 
the aqueous layer is mixed with 
5.0 ml. of fresh Freon-heptane 
mixture, homogenized a t  23,000 
r.p.m. for 10 min. and centrifuged 
at  1800 r.p.m. for 5 min. The 
water-clear supernatant contains 
the virus in a state of high purity 
and free from liquids and non- 
viral proteins contained in the 
tissue. 

New complex phase in 
high-temperature alloy 

X-RAY DIFFRACTION STUDY OF 
thc grain boundary phase in the 
alloy A-286 (Allegheny-Ludlum 
Steel Curl).), obtained electrolyti- 
cally, has revealed the existence 

of a new complex phase, arbi- 
trarily designated as the G-phase, 
in the alloy system. The composi- 
tion of the alloy is: C, 0.05; Cr, 
15.0; Ni, 26.0; Mo, 1.15; Si. 0.50; 
Fe, 53.5; Ti, 2.0; Al, 0.17; and 
V. 0.2 per cent. Semi-quanti- 
tative chemical analyses as well 
as microscopic studies reveal a 
direct relation between silicon 
content and the abundance of 
this phase, and indicate that sili- 
con plays a fundamental role in 
the existence of the G-phase. The 
fact that this phase has been 
found to be more acid-resistant 
than Tic also points to a similar 
conclusion. 

Powder diffraction photograph 
patterns obtained with copper Ka 
radiation are unusually clear and 
contained as many as 55 lines. It 
has been found that all the lines 
could be indexed on the face- 
centred cubic lattice. No system- 
atic absence of lines other than 
that imposed by face-centred 
symmetry has been observed. The 
possible space groups have been 
deduced as : F,,, Fm3, F131, F,;, 
and Fm,m. This space group 
limitation while ruling out the 
?-carbide structure (Fd,m) al- 
lows that of M,,C, carbide (Fm,m). 
But the lattice parameters and 
X-ray intensities of this space 
group do not tally with those of 
the grain boundary phase as ob- 
tained from diffractometer re- 
cording measurements and inte- 
grated intensity studies. Thus, 
this phase appears to have a 
structure of its own. The G-phase 
has been observed to be present 
in residues from several alloys 
subjected to heat treatments 
below the sslution temperature 
(1000°C.). Identical inter-planer 
spacings and intensities have been 
obtained in all these cases [Nature, 
178 (1956). 2081. 

Modification of glass surfaces 

THE SURFACE OF SILICATE GLASS 
becomes permanently hydropho- 
bic after treatment for 1 hr. with 
a dry 30 per cent toluene solution 
of p-nitrobenzyl Cromide at  a 
temperature of 100°C. The hydro- 
phobicity of glass surface thus 
treated decreases slightly during 
the initial period of exposure, 
reaching a terminal value after 
60 hr. after which no decrease of 
hydrophobicity is observed. This 
is in contrast with the behaviour 
of an aqueous solution of quater- 
nary ammonium compound cetyl 
pyridiniunl hydrochloride, on 
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glass surface, in which case, hydro- 
phobicity decreases with time. 

The permanent hydrophobicity 
produced in the first case suggests 
the presence of an organic surface 
derivative of glass rather than an 
ion-exchange or adsorption layer, 
as is known to be the case with 
glass surfaces treated with quater- 
nary ammonium compounds. The 
fact that no hydrophobicity could 
be obtained on glass surfaces by 
using p-nitrotoluene instead of p- 
nitrobenzyl bromide shows that 
CH,Br group and not the NO, 
group of p-nitrobenzyl bromide is 
involved in the formation of sur- 
face derivative. Further by using 
the glass surface with the largest 
number of hydroxy groups per 
unit surface area, the most hydro- 
phobic products were obtained on 
treatment with p-nitrobenzyl bro- 
mide. 

On the basis of the above ex- 
periments, the mechanism of the 
reaction between glass surface and 
p-nitrobenzyl bromide can be put 
down as follows: 

[Nature, 178 (1956), 3761. 

Tantalum solid 
electrolytic capacitors 

A NEW TYPE OF ELECTROLYTIC 
condenser with superior low tem- 
perature characteristics and shelf- 
life has been developed by re- 
search workers a t  the Bell Tele- 
phone Laboratories. In these 
capacitors, a solid semiconductor 
replaces the usual aqueous elec- 
trolyte. No hermetic seal is re- 
quired for ordinary applications 
as all the materials used are ino{- 
ganic non-volatile solids. They 
are especially suitable for tran- 
sistor circuitry, in view of their 
small size. 

Electrolytic capacitors, though 
satisfactory and popular for a 
number of electrical circuits where 
large I,lorks of rnpacitnncc ;Ire re- 
quired, suffer from low electrical 
quality in some respects which 

limits their application in electro- 
nic circuitry. An important ad- 
vance, in recent years, has been 
the introduction of the tantalum 
anode, as a supplement to the 
usual aluminium anode. The liigll 
dielectric constaut and the chemi- 
cal stability of the tantalum 
and its oxide help miniaturizatio~l 
and improvement in shelf-life and 
operating temperature range res- 
pectively. 

Capacitors have been made 
with both porous and dense tan- 
talum anodes, but the develop- 
ment of the porous type has 
reached commercial production 
stage. A porous sintered pellet, 
used as an anode in making solid 
electrolytic capacitors, is pre- 
pared by pressing tantalum pow- 
der to shape in a die and sintering 
at  high temperature under vacu- 
um to weld the particles together. 
Tantalum purity, particle size- 
distribution and the condition of 
sintering are important factors. 
The high internal surface of the 
sintered pellets affords a large 
area and consequently gives high 
capacitance (10 yI:./g. of tantalum 
for a formation voltage of 100 V.). 
An anode lead of dense tantalu~n 
is attached to the porous tantalunl 
body (by embedding it in the 
porous dock during pressing). :i 
layer of tantalum oxide which 
serves as the dielectric in the 
capacitors is formed on the tanta- 
lum surfaces electrochemically, 
making the tantalum the anode. 
A layer of semiconductor - man- 
ganese dioxide formed by the 
pyrolysis of manganous nitrate - 
is deposited, in several coats, 
over the entire dielectric surface. 
The unit is then coated with a 
layer of carbon from a graphite 
dispersion. This coating ensures 
intimate electrical contact with 
the manganese dioxide and guards 
against thermal and mechanical 
shock of the underlying layers in 
subsequent operations. A metallic 
cathode encasement is applied by 
metal spraying with a coating of 
lead-tin alloy. The tantalum 
anode lead is cut short and a 
solderable nickel terminal welded 
on to it. Tinned copper wire is 
soldered to the metallic cathode 
coat to provide a cathode ter- 
minal. Finally the capacitors are 
electrically aged by applying a 
d.c. voltage, in excess of the ulti- 
mate working voltage for 24 hr. 
or more when they will be ready 
for use. 

An interesting feature of the 
solid capacitors is that they can 

be of any shape - rectangular, 
disc or oval - whereas those 
using liquid constituents is usually 
cylindrical for ease in making the 
seal. Another important advan- 
tage of the solid capacitor is its 
excellent electrical performance a t  
low temperatures. This type of 
capacitors exhibited no significant 
variation in power factor (mea- 
sured a t  1000 cls.) and capaci- 
tance down to -75°C. whereas 
other types showed large increases 
of these parameters in the same 
temperature range. Also a t  a 
given capacitance and voltage 
rating, the high frequency limita- 
tions of the solid types are less 
pronounced than those employing 
liquid electrolytes. Among those 
of the solid type, the low capaci- 
tance and higher voltage rated 
ones have shown the best charac- 
teristics. General indications are: 
shelf-life test with the capacitors 
has shown that they possess ade- 
quate stability in respect of power 
factor, capacitance and leakage 
current when maintained a t  fixed 
hut moderate temperatures. Their 
use up to an operating tempera- 
ture of 65°C. is re-ommendej 
[Proc. Inst. Radio Engvs., N . Y . ,  
44 (1956), 872!. 

Irradiated polythene 

WANDLESIDE CABLES ~ V O R K S  
1,td.. London, have produced a 
modified polythene as an insulant 
for use in cable manufacture, by 
irradiating polythene. Irradiated 
polythene, in common with poly- 
thene, has low power -factor, 
high resistivity and ease of pro- 
cessing. In addition, i t  has a 
higher melting point, 200'-300°C., 
depending on the intensity of irra- 
diation, as compared to 110°C. of 
ordinary polythene. 

Other important characteristics 
of irradiated polythene are: high 
creep resistance and Rockwell 
hardness and a certain hardness is 
maintained even above the melt- 
ing point of polythene. \\'hereas 
ordinary polythene carbonizes in 

.boiling sulphuric acid, irradiated 
polythene is attacked only on the 
surface [Alom~cs Engng. Tech.. 7 
(1956). 2611. 

Thermenol, a unique 
new metal alloy 

THE U.S. NAVAL ORDNANCE 
Laboratory has developed a new 
alloy, named 'Tl~ern~enol', possess- 
ing some unusual properties. The 
~netal is superior to the alloys 
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presently used for l~eating units. 
I t  is 20-25 per cent lighter than 
stainless steel and has a better 
tensile strength even a t  tempera- 
tures up to 1200'1:. Its corrosion 
and oxidation resistance are escel- 
lent. These properties of the alloy 
offer great scope for its use in place 
of stainless steel in applications 
where high temperature and corro- 
sive atmospheres are a problem to 
be tackled, e.g. as in turbine 
blades of jet aircraft. The metal 
retains a high gloss polish indefi- 
nitely. Themost attractivefeature 
of thcrmenol is that it contains 
no strategic or critical materials 
of considerable importance in na- 
tional defence [J. F~,anklin Ztzst., 
262 (1956), 921. 

Anodized aluminium 
magnet wire 

THE ALUMINIUM CO. OF CANADA 
Ltd. has announced recently the 
development of a continuous pro- 
cess for the production of insulated 
magnet wire by building up a 
ductile anodic coating on the 
aluminium wire. The use of ano- 
dized aluminium magnet wire, in 
place of copper wire insulated 
with organic films, offers the possi- 
bility of building equipment that 
is cheaper, lighter, and most im- 
portant, which could run hotter. 

The breakdown voltage which 
can be achieved depends on the 
thickness and density of the oxtde 
film that is built up on the wire. 
Under dry conditions, breakdown 
voltages up to 500 1'. are obtain- 
able but at  this level the neces- 
sary oxide coating has reduced 
ductility and adhesion. ITor 200 V. 
insulation, the thickness of the 
coating is approxiu~ately 10 p. 

The main advantage of alumin- 
ium magnet wire is its ability to 
withstand high temperatures with- 
out deterioration of its electri- 
cal properties. The oxide film. 
unlike organic films, does not de- 
teriorate with age, nor docs time 
change the electrical character- 
istics of the film at  normal or ele- 
vated temperatures. 

There are still some problems 
to be solved before the anodized 
aluminium magnet wire can be 
safely recommended for use in 
electrical insulation practice. All 
aluminiu~n oxide films have high 
moistureabsorption characteristics 
and the breakdown voltages which 
have been outlined arc obtainable 
only in atmospheres of low I~un~ i -  
clity. I t  is also clifficult to cvalu- 
ate the abrasion resistance of the 

anodic coating by standard me- 
thods since the nature of the two 
types of films is entirely different. 
In its present stage of develop- 
n~ent,  aluminium magnet wire 
may be directly applied to equip- 
ment where moisture is excluded, 
to coils which are oil-immersed in 
normal operation, and to coils 
which are coated with a moisture 
excluding compound [Aluminirrm 
News, July 1956, 71. 

Microwave spectroheliograph 

NEW TYPE OF RADIO TELESCOPE, 
called 'microwave spectrohelio- 
graph ', is being installed a t  the 
Radio Propagation Laboratory, 
Stanford University, U.S.A., which 
is expected to throw more light on 
the nature of the chromosphere. 
The heliospectrograph consists of 
32 parabolic aluminium antennas, 
known as 'dishes' which will be 
aligned in two rows to form a huge 
cross occupying a 2-acre mea- 
dow. The 'dish' antennas scan 
the sun's surface and by picking 
up solar microwaves radiations in 
a range around 3000 Mc/s., pro- 
duce an image of the chromo- 
sphere. The 32 antennas scan the 
sun's surface in unison, and follow 
the sun automatically as it crosses 
the sky. A photograph of the 
entire solar orb is completed in 
about 2 hr. The antenna efficiency 
is not impaired by clouds. The 
project aims a t  accomplishing the 
scanning of solar regions as small 
as three-thousandth of one square 
degree, an unprecedented defini- 
tion' in radio astronomy or radar 
[J. Franklin Znst.. 262 (1956). 883. 

Ultraviolet television 
microscopy 

ORDINARY ULTRAVIOLET TELEVI- 
sion microscopy suffers from the 
disadvantages of considerable 
background noise other than that 
due to statistical arrival of pho- 
tons as well as of noise contributed 
by the first valve between the 
photocathode and its amplifier. 

.4pplying television principles 
to the production of absorption 
images of living cells by the flying- 
spot technique employing two 
locked cathode tube rasters, the 
distinct advantages resulting from 
such a co~nbiuation of optical and 
electronic techniques have been 
demonstrated by J. 2. Young and 
F. Roberts of the University Col- 
Iegc, London. The flying-spot 
television ~nicroscopy using photo- 
multiplier tubes which are not 

subject to these disadvantages 
minimizes these sources of noise 
and contributes to an increase in 
the signal-to-noise ratio. The 
higher quantum efficiency of the 
photomultipliers permits consi- 
derable reduction in the amount 
of ultraviolet radiation required 
for image production. These 
advantages have been partly 
realized in the first flying-spot 
microscope model constructed by 
them. 

Subsequently, new types of 
deep ultraviolet scanning cathode 
rays tubes and ultra-violet photo- 
multipliers with higher quantum 
efficiency have been developed. In 
these tubes, a monochromatic 
ultraviolet spot a t  2600 A. with a 
bandwidth of 100 A. is employed 
to scan the specimen. These 
developments in conjunction with 
certain recent techniques devised 
by research workers a t  South- 
western Medical School, Univer- 
sity of Texas, U.S.A., have now 
made the practical realization of 
the full potentialities of the flying- 
spot technique possible. These 
developments consist of the em- 
ployment of a Csec. frame-sweep 
speeds, 60-cycle line presentation 
on a radar tube and photographic 
integration of the image on the 
monitor tube. The Csec., 60-cycle 
line enables a reduced amount of 
radiation to be employed for speci- 
men illumination. While obtain- 
ing the maximum signal-to-noise 
ratio on the presentation tube, 
photographic integration further 
increases signal-to-noise ratio. The 
definition of the built-up inte- 
grated image is directly propor- 
tional to the number of frames 
integrated and the statistically 
random distribution of noise al- 
lows it to be built up as the 
square root of the number of 
frames. The two criteria which 
govern the limits of the total inte- 
gration time are: (a) the signal-to- 
noise ratio of the monitor tube 
image should be sufficient to allow 
easy focussing of the microscope 
and (b) the total integration time 
should be short compared to par- 
ticle movement within the living 
cell. 

The integration time allowable 
ranges from a second as in the 
observation of biological pheno- 
mena, e.g. mitosis, to virtually 
infinite time while observing non- 
living matter. The latest improved 
tubes minimize the amount of 
photographic integration or may 
even eliminate it if the imagc- 
forming characteristics of the 
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specimen are good [Nature, 177 been made possible [Natuve, 177 
(1956), 11721. (1956), 11721. 

Flying-spot X-ray Carbon replica technique 
emission microscope 

THE ELECTRON MICROSCOPY OF 
A FLYING-SPOT X-RAY MICRO- the surface morphology of sili- 
scope of the emission typehas been ceous materials such as quartz, 
built and used for microanalysis glass, clays, etc., has been greatly 
successfully a t  the Cavendish hampered on account of the diffi- 
Laboratory, Cambridge, England. culty in removing the cast silica 
The apparatus differs from the or plastic replicas from thesurface. 
Castaing's electron probe micro- In a new carbon replica method 
analyser in that, while in the latter developed a t  the Mellon Institute, 
the specimen is moved under a Pittsburg, U.S A , a thin layer of 
fixed spot (1 E( in diam.) and an amorphous carbon is deposited on 
electrostatic lens system is used, the specimen surface by vacuum 
the present instrument employs a evaporation. This carbon film 
moving electron spot scanning reproduces very faithfully the 
the specimen and utilizes mag- contours and irregularities of the 
netic lenses. The magnetic lenses surface. The specimen is then 
give a smaller electron spot or a dissolved (in the case of quartz. 
greater beam current for the same glass, etc., with hydrofluoric acid), 
spot size than with electrostatic and the thin carbon film is moun- 
lenses. A proportional counter is ted for examination. Since ele- 
used for collecting part of the mental ci~rbon is chemically resis- 
emitted X-rays from the region tant to a large variety of solvents 
under examination. The signal and acids, the method is very 
from the counter is transferred to versatile [Sci. Res. Prog. Mellon 
a cathode ray tube scanned in Inst., (1956). 31. 
synchronism. The proportional 
counter selects a particular X-ray N~~ method for 
line as the imaging signal. The sectioning soil 
picture displays only those parts 
of the surface which contain a A NEW METHOD FOR THE PREPARA- 
given element as bright. The tion of soil sections required in 
magnification and the contrast as soil microbiology is described. It 
well as the area of the region is superior to the methods in use 
scanned can be controlled at  will. in which the soil is impregnated 
By stopping the electron probe with balsam, thermolabile plastic 
over a selected point on the sur- material, hardened agar or a 
face and varying the band accep- marco-resin. In the new method. 
ted by the pulse analyser, the use is made of 'Bakelite' poly- 
X-ray spectra emitted by indivi- meric resin S.R. 17497 with its as- 
dual inclusion elements can be sociated catalyst and accelerator, 
mapped and the identity and the as the setting medium. The resin 
concentration of the elements esti- has a low viscosity, good wetting 
mated. The use of the propor- powers and a setting time of 
tional counter introduces consi- 12-24 hr. a t  room temperature. 
derable broadening in the natural I t  sets to a hard solid which per- 
width of a characteristic line and mits grinding with carborundum. 
limits the ability to discriminate Setting time can be controlled by 
between elements with close ato- varying the amounts of catalyst 
mic numbers. The accuracy is and accelerator. A piece of air- 
greatly improved by employing a dry soil, c. 2 x 1.5 x 0.5 cm.. is 
simple crystal spectrometer for placed in a pool of the resin on a 
initial analysis of the X-rays. In a slide. The resin readily fills the 
new design the apparatus is modi- soil pores and the soil hardens as 
fied to achieve the improved the resin sets. Then it can be 
accuracy. I t  provides two port- treated like a rock chip. The 
holes, one to allow X-rays to the upper surface is ground to give 
crystal spectrometer and a second the maximum surface area and 
port-hole to route another portion then polished. The soil is taken 
of the X-rays emitted from the off the slide and remounted in the 
surface via a scintillation counter resin, polished side downwards. 
for the purpose of image forma- After setting, the soil is ground, 
tion. Direct quantitative estima- using 'Carborundum' 280-grade, 
tion of concentration of elements down to a thin film and polished 
and identification of neighbouring on a No. 200 hone. Sections 50- 
elements in the periodic table have 60 E( thick have been found suit- 

able for the examination of soil 
fungi. The method has proved 
useful for the study of movement 
of fungal hyphae from the humus 
coating on one sand grain across 
the soil pore to another sand grain 
and in the examination of mema- 
todes, mites and thecate amoebae 
[Natuve, 177 (1956), 11861. 

Technique for 
enzyme cytochemistry 

THE CLASSICAL 'SUPERIMPOSED- 
section' cytochemical technique 
does not have enough resolving 
power for the accurate localiza- 
tion of an enzyme at  the cellular 
level. This requires a full inves- 
tigation of the effects of diffusion 
of enzyme, reagents and reactim 
products. A technique which en- 
ables such diffusion during a cyto- 
chemical reaction to be studied is 
described [Natuve, 178 (1956), 
2011. 

In this method, the enzyme in 
small areas inside a cell in a tissue 
section is inactivated by irradia- 
ting a mounted specimen section 
with long wavelength ultraviolet 
radiation obtained from a glass- 
jacketed 250 W. B.T.H. mercury 
lamp. The section is mounted 
between two cover slips in water. 
Ultraviolet light is focussed by 
an 8 mm. apochromatic objective. 
By preparing a suitable mask the 
radiation can be focussed on the 
sections in patterns of slits or of 
small holes and areas of a few 
square microns, e.g. a cell nucleus 
can be thus inactivated. Heat 
filters and intensity filters, placed 
between the mask and the objec- 
tive, control the irradiation. Be- 
tween the mask and the objective 
is a cover slip inclined a t  45" to  
the optical axis. This cover slip 
serves to reflect light from an 
auxiliary lamp for taking photo- 
graphs, a t  intervals, of the sec- 
tion and the inactivated spots to 
check on movement of the spots. 
Cover slips should be firmly 
mounted to  avoid movement of 
the image of the mask during the 
irradiation period which may last 
for 1-2 hr. even in the case of 
alkaline phosphatase. Several 
sections besides the inactivated 
one are mounted on the cover slip 
to serve as controls. Tolerances 
for variation in cover slip thick- 
ness and the mask-to-condenser 
distance are very critical. 

For studies on alkaline phos- 
phatase, a simple procedure for 
fixing the section in absolute 
alcohol and avoiding concentra- 
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tions of alcohol likely to dissolve 
alkaline phosphatase subsequently 
has been evolved. This procedure 
should be applicable to the study 
of other enzyme systems. 

Using the above techniques, 
studies with irradiated sections 
of frozen and dried rat duodenum 
and later using the Gomori tech- 
nique for alkaline phosphatase, 
have been carried out without 
using a counter-stain. The details 
in a portion of one villus of the 
duodenum made to appear by 
calcium phosphate deposition 
have been successfully photo- 
graphed. 

Vapour phase reduction 
of titanium tetrachloride 

AN IMPROVED KROLL PROCESS FOR 
the manufacture of titanium 
developed by Group Four Metals 
Ltd., London, consists in the 
reduction of titanium tetrachloride 
with magnesium, both reactants 
being present in the vapour phase. 
In the usual Kroll process only 
the halide is present in the form of 
vapour. 

Magnesium vapour is obtained 
by passing an inert gas (argon) 
through molten magnesium which 
also helps to  carry the product 
from the reaction zone into an- 
other zone where it is cooled 
rapidly. The inert gas a t  the same 
time takes away some of the heat 
produced by the exothermic re- 
action and thus controls the tem- 
perature of the reaction. The 
process permits the reduction of 
titanium tetrachloride continu- 
ously. The temperature of mag- 
nesium in the evaporator is main- 
tained a t  1083 & 1 'C. throughout 
the reduction, with the flow of 
argon through the magnesium 
controlled a t  3.5 cu. ft./min. 
while the volume of argon circu- 
lating in the ring main is 30 
cu. ft./min. The temperature of 
the reactor is maintained a t  850°C. 
The reaction product is a grey, 
free-flowing powder with a bulk 
density of about 0.5 g./ml., con- 
taining titanium 15-20 per cent, 
magnesium chloride 75-80 per 
cent and magnesium 5-15 per cent 
by weight. The separation is effec- 
ted by solvent extraction; acetone 
is used because it dissolves magne- 
sium chloride and is cheaper than 
other solvents. The removal of 
magnesium is achieved by bub- 
bling dry hydrogen chloride 
through a suspension of the tita- 
nium containing magnesium in ace- 
tone, when magnesiu~n is converted 

into magnesium chloride which 
goes into solution, leaving tita- 
nium whichsettles easily and could 
be recoveted from acetone. The 
final titanium product is washed 
with pentane and stored under 
it. 

The metal thus produced does 
not contain more than 97.5 per 
cent of titanium and the arc 
melted product showed a hard- 
ness of 400 V.P.N. and oxygen 
content between 0.5 and 1 per 
cent [Industr. Chem., 32 (1956), 
2661. 

The radio telescope at 
Dwingelo, Holland 

THE INSTALLATION OF THE LARGEST 
radio telescope in Europe, a t  Dwin- 
gelo, Netherlands, was completed 
recently. The telescope (Fig. 1) 

consists of a ' concave reflector ' in 
the form of a paraboloid 25 m. in 
diameter mounted on a horizontal 
shaft in a tower 15 m. high, which 
is equipped with wheels and can 
move in a circle on rails. The in- 
strument can thus be directed a t  
any point in the sky. The ' re- 
flecting ' surface, which has an  
area of 540 sq. m., consists of 
metal gauze with a 15 x 15 mm. 
mesh. Radio waves with a wave- 
length of 10 cm. and upwards are 
reflected perfectly by the gauze. 
To enable the reflector to retain its 
paraboloid form in all positions 
and under all wind pressures, the 
metal gauze is stretched over a 
steel frame consisting of a large 
number of triangles the sides of 
which are 1 metre long. The 
weight of the reflector is about 28 
tons. 
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The radio waves which are 
intercepted and reflected are con- 
centrated a t  the focus of the 
reflector - approximately 12 m. 
above its lowest point - where a 
small aerial feeds the collected 
waves to an extremely sensitive 
receiver in which they are ampli- 
fied. A recording apparatus, in- 
stalled in the observation room 
under the reflector, records the 
cosmic signals in the form of a 
curve. 

To compensate for the rotation 
of the earth about its axis a pre- 
cision instrument, known as the 
'pilot', is provided which cal- 
culates the required position of 
the radio reflector and relays the 
signals to a mechanism which 
ensures that the telescope con- 
tinues to  follow the object on 
which it is trained. 

The telescope has a resolving 
power of about 30 minutes of arc, 
whereby i t  is possible to separate 
radio waves emitted by objects 
situated approximately half a 
degrez apart. 

INSDOC 1955-56 

THE INDIAN NATIONAL SCIENTIFIC 
Documentation Centre (INSDOC) 
received 5559 requests during the 
year representing an increase of 
16 per cent over the requests 
received during the previous year. 
The requests were for copies of 
4557 papers, translations of 570 
scientific articles and compila- 
tion of 78 bibliographies. Of the 
scientific documents, 75.4 per 
cent were supplied as microfilms, 
24.5 per cent as paper and photo- 
copies and 0.1 per cent as original 
documents; 30.6 per cent of the 
requests were attended to through 
the libraries in Delhi, 6.1 per cent 
through other libraries in India 
and 63.3 per cent were attended 
to through agencies abroad. The 
456 requests for translation of 
scientific papers were distributed 
among different languages as 
follows: German, 170; French, 99; 
Russian, 65; Japanese, 53; Ita- 
lian, 29; Spanish, 23; Dutch, 7; 
other languages such as Polish, 
Portuguese, Latin, etc., 10. Be- 
sides these, requests were received 
for copies of translations made 
earlier. 

Some of the subjects covered in 
the literature search during the 
year were: Sore1 cement and 
plastic magnesia; preparation of 
activated carbon from sugarcane 
bagasse; rice starch, rice bran 
oil and essential oils; geological 

occurrence and treatment of ores 
of tungsten, ilmenite, monazite 
and zircon; Kurchi (Holarrhina 
antidysenterica) bark; manufac- 
ture of metallic soaps of naphtha- 
nate acids; hypertension in preg- 
nancy relationships of Coleopteva; 
chemical and mechanical weed 
control; keratitis, conjuctivitis 
and other eye diseases of cattle, 
goats and sheep; phosphate fixa- 
tion in soil; and artificial suture 
and anastomosis. 

The size of the INSDOC List 
was increased from 24 pages to 32 
pages during the year. 

International Cloud Atlas 

THE WORLD METEOROLOGICAL 
Organization has completed the 
work of preparing an Interna- 
tional Cloud Atlas in two volumes. 
The atlas will shortly be a t  the 
disposal of weather experts and 
students, of meteorology. The 
first volume consists of about 200 
pages of text. The second volume 
comprises 247 photographs with 
captions. An abridged version 
with 100 pages of text and 72 
photographs will also be brought 
out [Unesco Features, No. 201 
(1956). 61. 

Announcements 

n Dv. C .  Nanjztndayya, Director, 
Technological Laboratory of the 
Indian Central Cotton Committee, 
Bombay, has been appointed 
Joint Director of the Bombay 
Textile Research Institute. Spon- 
sored by the Millowners' Associa- 
tion, Bombay, the Institute which 
will be built up and equipped a t  a 
cost of about Rs. 1 crore will 
undertake both fundamental and 
applied research in the mecha- 
nical and chemical processing of 
cotton fibres. Provision has been 
made for research on blends of 
cotton with man-made fibres. 
Operationalresearch, includingsta- 
tistical quality control and indus- 
trial psychology will also form a 
part of the Institute's activity. 

A symposium on the Role of 
History of Science, organized by 
the Indian Society for the History 
of Science, will be held during the 
Forty-fourth Session of the Indian 
Science Congress a t  Calcutta 
during January 1957. Some of the 
papers to be read a t  the sympo- 
sium are: Value of History of 
Science in  Geneva1 Education by 
Dr. D. S. Kothari; Role of the 
History of Science in the Study of 

Ancient Culture by Prof. R. C. 
Mazumdar; Teaching of Chemistry 
on the Historical Background by 
Prof. P. Ray; and Role of the 
History of Science in the Teaching 
of History by Prof. S. N. Hasan. 

Those desirous of participating 
in the symposium should com- 
municate the title of their paper 
and a brief abstract, not exceeding 
400 words, to the Secretary: Mr. 
A. Rahman, Regional Research 
Laboratory. Hyderabad (Deccan). 

Palaeobotanical Society - The 
Ninth Annual Scientific Meeting 
of the Palaebotanical Society will 
be held a t  the Birbal Sahni Insti- 
tute of Palaeobotany, Lucknow, on 
21 and 22 January 1957. The 
programme of the meeting in- 
cludes lectures, reading of papers 
and discussions. 

Award of Doctorate degrees - 
The following persons have been 
awarded Ph.D. degree by the 
University of Poona: Bkausaheb 
Bapusaheb Ghatgey (Studies rn 
essential oils); Krityunjai Prasad 
Sinha (The theory and mechanism 
of solid-solid reactions) ; and Shri- 
krishna Atmaram Joshi (TFe 
Chemistry o f '  White Compound ). 

Kumari A. A. Aleykutty has 
been awarded the Ph.D. degree of 
the Annamalai University for her 
Thesis entitled "Preparation of 
sulphottes by the Fvies and Friedel- 
Crafts reactions and a spectroscopic 
study of the internal hydrogen bond 
in  o-hydvoxy stclpltonas ". 

The Covday-Morgan Cumrnon- 
wealth Fellowship of the value of 
A700 per annum is open to citizens 
of Commonwealth countries for 
post-doctorate study in chemistry 
in a university or research insti- 
tution, other than the one in which 
he has studied, in any Common- 
wealth country approved by the 
Corday-Morgan Memorial Fund 
Executive. Application forms, 
obtainable from the Secretary, 
Corday-Morgan Memorial Fund 
Executive, Burlington House, 
London. W. 1, must be returned 
not later than 1 March 1957. The 
appointment will date from 1 
October 1957 and shall be an- 
nounced by 10 May 1957. 

Science Reseavclz Scltolavslzips - 
The Ministry of llducation. New 
Delhi, has invited applications for 
Research Scholarship (is00 p.a.) 
of Royal Exhibition 1851 and 
Rutherford Scholarship (L600-800 
pa . )  for the year 1957. The 
Science Research Scholarship is 
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for research in pure or applied 
science for two years and the 
Rutherford Scholarship is for ex- 
perimental research preferably in 
cxperinlental physics and is ten- 
able for three years. Candidates 
sl~ould possess a first class Master's 
degree with two years research ex- 
perience and should be under 26 
years on 1 May 1957. The last 
date for receipt of applications is 
31 December 1956. 

The Royal Institrite of Clte- 
~rristvy - The following have been 
elected office-bearers of the North 
Indian Section of the Royal Insti- 
tute of Chemistry, for 1956-57: 
President - Dr. B. Vishwanath 
(Sew Delhi), Hony. Secretnvy - 
Dr. G. S. Saharia (Delhi), and 
,4rcditor - Mr. B. N. Sastri (New 
Delhi). 

INSTRULMENTS AND APPLIANCES 

The Measuring and Scientific 
Equipment Ltd., Essex, have 
manufactured the MSE supenpeed 
"20" refrigerated centrifuge which 
employs tubes made of nylon. The 
nylon tubes, supported in close 
fitting pockets, can be spun on an 
angle rotor a t  a speed of 20,000 
r.p.m. as against cellulose acetate 
and glass tubes which distort or 
shatter above 6000 r.p.m. This 
centrifuge will make the separa- 
tion of fine colloidal solutions 
possible and should be useful not 

Laboratory Equipment Ltd., 
London, are niarkcting an elcc- 
trical oven for drying chromato- 
grams. Thc oven is thermostati- 
cally controlled with a maximum 
temperature of 100°C. and incor- 
porates a special airflow system 
which provides horizontal airflow 
through every part of the work- 
ing space (25 x 25 x 25 in.). 
The oven consists of an angle iron 
frame covered with asbestos board 
and has an aluminium interior. 
There is arrangement to drive off 
the solvent vapours and a pull- 
out rack for holding filter papers 
[Export Rev., Lonci., 17 (1956). 591. 

CHEMISTRY 

Analytical 

BOSE, S. M., JOSEPH. I<. T. & DAS, 
B. M., Colorimetric methods for 
the quantitative estimation of 
formaldehyde fixed in collagen, 
Tamer,  l l(4) (1956), 16 

SUHRIAH. B. V. & ~\SIJA, G. L., 
A rapid procedure for the esti- 
mation of available nitrogen in 
soils, Ctcrr. Sci., 25 (1956). 259 

VISWANATHAN. .-I. & GIREESAN. S.. 
A note on the volumetric esti- 
mation of iodine in iodide, J. 
Indian cltern. Sac.. 33 (1956), 621 

only in industry but also in medi- BlologicPl 
cnl and research laboratories 
TCkern. Prod.. 19 (19561. 3321. BARUA. D. N., Calcium oxalate . > ,- 2 

crvstals as an index of nutrient 

The preparation of thin-walled 
plastic Debye-Scherrer specimen 
tubes needed for powder diffrac- 
tometry involves considerable dif- 
ficulties while removing the tubes 
from the metal wires on which 
they are formed. A new technique 
evolved a t  the nfellon Institute. 
1Y ttsburg. U.S.A., overcomes these 
difficulties. The technique in- 
volves ready freezing of the tube 
upon a thin surface layer of 
cnprous oxide formed on the wire 
during the annealing treatment 
which is carried out in Linde 
water-pumped nitrogen. Any 
adhering cuprous oxide is finally 
removed from the tubes by rinsing 
in 6N hgtlrocl~loric acid, wasliitt~ 
and drying ( S c i .  Res. dlellon Res. 
Insl., (1955-56). 51. 

uptake in the tea plant, Cztrv. 
Sci., 25 (1956). 249 . 

BHATKHAN'DE, A. H. & BHIDE, 
B. V., Anti-histamine drugs. - 
Part 111. J. Univ. Bombay, 24 
(L't. 5) (1956). 11 

BHATT. J. G., The relation of 
ascorbic acid to fusarium wilt 
in linseed, Ctcrr. Sci., 25 (1956), 
262 

J A G A N T  SINCH & MISRA, B. G., 
J. S. B. stain - simplified me- 
thod of preparation. Indian J. 
Alalar., 10 (1956). 115 

KAMAT. V. B., PANSE, T. B. & 
KHANOLKAR, V. R., Steroids in 
human smegma, Cuvv. Sci., 25 
(1956), 261 

PATEL. R. D. & I'ATEL, R. S., 
Digestibility of cereal starches 
1)y taka-diastase and pancreatin 
a t  cliffcrent pH ant1 a t  38.5":l: 
0.01". J. Indian chellt. Soc., 33 
(1956). 615 

PISHAWIKAR, S. D. & KAMAT. 
D. N., Effect of halogen-ion 
concentration on milk coagula- 
tion by pepsin, Curv. Sci., 25 
(1956). 263 

~ZAMACHANDRAN, M. & PHANSAL- 
KAR, S. V., Absence of true 
vitamin B,, activity of pulses, 
Curv. Sci., 25 (1956). 260 

RANGASWAMI, S. & VENKATA 
RAO, E., Digitalinum verum 
from the leaves of Digitalis 
lanata Ehrh. grown in Kashmir, 
Indian J. Pltavm., 18 (1956), 
337 

BHATKI. K. S. & KABADI, M. B., 
2-Naphthyl-thiorea. A reagent 
for copper and cadmium, J. 
Univ. Bombay. 24 (Pt. 5) (1956). 
17 . . 

DEB, S. K. & KHUNDKAR, M. H., 
Reduction of copper borate by 
hydrogen. J. Indian chem. Soc., 
33 (1956), 555 

KR~SHNA ~'ILLAI. V.. Chemical 
composition of lagoon muds, 
Proc. Indian dcad.  Sci., 44B 
(1956), 130 

Organic 

BHARGAVA. P. N., RAO, R. P. & 
SASTRY, M. S., Studies on 3-0- 
tolyl-and 3-p-tolyl-2: 4-thiazoli- 
dioncs, 1. Indian clrem. Soc., 
33 (1956), 596 

BHATTACHARYYA. S. C.. Consti- 
tuents of Centalla asiatica. Part 
I. Examination of the Ceylonese 
variety, J. Indian clrem. Soc., 33 
(1956). 579 

BHATTACHARYYA, S. C., Synthetic 
approaches towards triterpenes. 
J:  ittdiait che~n. Soc., 33 (1956). 
545 

DESAI, R. D. & DESAI. R. N., 
Studies in vat dyes. Part V. The 
acyl derivatives of mono- and 
di-aminoanthraquinones using 
long-chain fatty acids, J. Indian 
che~n. Sac., 33 (1956), 559 

GOVIND.AN, T. K., Synthesis of an 
analogue of papavarin-, Cnrr. 
Sci., 25 (1956). 262 

I<RISHNA RAO. G. S. & SUKH DEV.. 
Monoterpenoidz. Part I. h 
synthesis of (&)-cryptone, J. 
Indian chew Sac., 33 (1956), 
539 

KRISHNA HAO, G. S. & SUKH DEV., 
Studies in sejquiterpenes. Part 
XIII. Syiithejis of 4 :  5- and 
4: 8-dimethyleudalenes, J. In- 
d i a ~  cl&enz. Soc., 33 (1956), 561 

A ~ A R A T I ~ E ,  K. G., Studies in flaw- 
noids. Part I. .2 new synthesis 
of flavonol and 6-methyl-3', 4'- 
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dimethoxy-flavonol by autoxi- 
dation, Sci. & Cult., 22 (1956), 
175 

MEHRA, H. S. & MATHUR, K. B. L., 
Condensation of aryldiazonium 
salts with reactive unsaturated 
compounds. Part VIII. Action 
of aryldiazonium chlorides with 
p-4-methoxy- and 8-3 : 4-dime- 
thoxy-benzoylacrylic ' acids, J. 
Indian chem. Soc., 33 (1956). 
618 

MUHAMMED, S. S. & SIDDIQUI, A. 
(Miss), Thermal decarboxyla- 
tion of chlorobenzoic acids, J. 
Indian chem. Soc., 33 (1956), 570 

MUKHERJEE, S. N. & GHOSH, 
A. R. (Late), Paper ienophore- 
sis of some purines and pyrimi- 
dines, J. Indian chcm. Soc.. 33 
(1956). 573 

PATEL. R. P. & PATEL, H. R., 
Studies in phenanthridine com- 
pounds, Indian J. Phavm., 18 
(1956). 334 

RAMANA RAO, D. V., Femc am- 
monium paramolybdate, Curr. 
Sci., 25 (1956), 258 

RANBIR SINGH, Chemistry of ali- 
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INDIAN CENTRAL COTTON COMMITTEE: 
ANNUAL REPORT 1954-65 

DLIRING THE YEAR ENDING AUGUST 1955 THE AREA 
under cotton (18.3 million acres) and its production 
(42.98 lakh bales) reached the highest level since 
the partition of India. The corresponding figures 
for the previous year were: acreage, 17.2 million 
acres; and production, 39.65 lakh bales. The 
figures for the year under report mark the achieve- 
ment of targets fixed under the First Five-Year I'lan 
period one year in advance. A noteworthy trend 
in the cultivation of cotton has been the marked and 
sustained improvement in the quality and yield of 
cotton. Long staple cotton formed 37 per cent of 
the total in 1954-55 against 23 per cent in 1950-51. 
The yield per acre has gone up from 93 Ib. in the 
quinquennium 1947-52 to  116 Ib. in 1954-55.. 

During the period under review 18 seed distri- 
'bution and extension schemes were in operation 
and out of the total area of 99,26,660 acres proposed 
to be ultimately covered by improved varieties of 
cotton in different cotton-growing tracts an area of 
69.24.000 acres (69.7 per cent) had been covered 
during the year. The additional income to the 
growers of improved varieties during 1954-55 has 
been estimated at  Rs. 12.5 crores. 

A brief account of the researches carried out 
during the year under the auspices of the Committee 
is given below: 

A number of improved varieties with higher 
yields, longer fibre and better spinning qualities 
were evolved for different regions. Improved 
strains 170-Co. 2 and 68 x 22 with staple length 
1+1Q in. gave 18 and 25 per cent higher yields 
than the improved Surli strain 2087 commonly 
cultivated in the Gujarat and Ahmednagar areas. 

Work on the production of hybrids yielding extra- 
long, fine and silky lint has resulted iq the evolution 
of two promising hybrids, viz. B.C. 33 xMoco and 
B.C. 68 x Sea Island which are superior to Co. 2 x 
S.I. in respect of vigour and growth, better boll 
opening and lesser number of moles in the produce. 
Four improved strains LL 43, 53, 54 and 60 with 
fibre length 1.04-1.09 compared to 0.92 in. of the 
control have been evolved for the Punjab region. 
Another strain LL 56 gave the count strength 
products of 2002 a t  40's spinning count. I t  has 
been found suitable for spinning 56's counts, as 
compared to 38's of 320 F control. 

A new strain 9030 yielding 51 Ib. cotton and 41 Ib. 
lint per acre more than the control. MCU-I and with 
ginning percentage 38.3 and fibre length 0.99 in. as 
against 36.5 and 0.96 in. of the control has been 
evolved for the Madras State. An improved long 
s t a ~ l e  strain LO313 evolved for the same state 

the growth and yield of cotton and on the rota- 
tional crops, it was found that while the application 
of fairly large doses of chromium, manganese, zinc, 
copper and boron produced small increases in yield. 
small doses were ineffective. The residual effect 
of one application of any one of these elements lasts 
for two seasons. Application of 16 oz./acre of 
manganese sulphate gave an increase of 210 Ib./acre 
over control while 24 oz./acre borax gave an in- 
crease of 103 Ib. of seed cotton. 

The application of 10 or 20 ]>.p.m. of a naphthalene 
acetic acid spray has been found to  increase the 
yield of cotton by about 50 per cent in the case of 
desi variety. 

Studies on the stability of nitrogenous fertilizers 
in Indian soils have shown that there is considerable 
loss (20-70 per cent) of nitrogen in the form of 
ammonia from nitrogenous fertilizers like ammo- 
nium sulphate, farmyard manure, groundnut cake. 
added to alkaline cotton soils. The pH of the soil 
has been found to be the major factor governing 
the loss of ammonia; soil with higher pH lost more 
nitrogen than soil with a lower pH value. Lighter 
soils lost more ammonia than heavy soils probably 
due to the adsorption capacity of mineral colloids 
for ammonia. Soils with low C/N ratio lost more 
ammonia than soils with high C/N ratio. The 
addition of organic matter (containing carbo- 
hydrates) like straw, molasses, plant refuse, etc.. 
has been found to  help in minimizing the loss of 
ammonia by 50-80 per cent while the addition of 
acidifying chemicals like potassium hydrogen sul- 
phate, boric acid, ferrous sulphate, sulphuric acid 
and gypsum was ineffective. 

Agronomy - Of the different fertilizers ammo- 
nium sulphate proved to be the most economical 
source of nitrogen. Its application, half a t  sowing 
time and half a t  flowering, gave the highest yields. 

In rotation experiments, it was found that cotton 
sown after leguminous crops gave higher yields than 
when sown after wheat. 

Technological research - A new dyeing technique, 
b a s d  on a quantitative relationship between dye 
absorption by cotton and its swelling has been 
developed for measuring the maturity of cotton 
fibre. 

In an investigation on the neppiness due to 
different types of cotton, it was found that the hand- 
ginned lint possessed the least number of neps, the 
saw ginned lint gave the highest number of neps 
while the roller ginned lint had intermediate num- 
ber of neps. An apparatus for easy examination 
of neps in cotton lint, yarn, etc., has been designed 
and fabricated. 

mean fibre length 1.08 in., fibre weight COLONIAL RESEARCH COUNClC 
1.36 x g /cm. and 64 per cent mature fibres as 
compared to 1.0 in., 1.26 x lo-# g./cm. and 54 per THE ANNUAL REPORT OF THE COLONIAL RESEARCII 
cent of the control. Council, U.K., for the year 1954-55 presents the 

Physiology - From studies carried out to investi- research activities of the Colonial Products Council, 
gate the effects of application of trace elements on Colonial Social Science Research Council, Colonial 
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Rledical Committee. Committee for Colonial Agri- 
cultural, Animal Health and Forestry Research, 
Colonian Insecticides Committee, Colonial Economic 
Research Committee, Tsetse Fly and Trypanoso- 
miasis Research Committee, Colonial Fisheries 
:\dvisory Committee, Anti-1-ocost Research Centre 
and some Sprcinl :\d\risory Dodies. Fifty-twn new 
schemes ant1 48 sltl>plen~cntnry schemcs mere sanc- 
tionetl during t l ~ c  year involving grants, totalling 
k533.548. 

The important research activities of the different 
units are summarized below: 

Colonial prodz4cls - Studies on cane juice from 
sugarcane grown under different conditions have 
shown that the bad clarification of juice from cane 
grown under drought conditions is due to increase in 
the concentration of organic non-sugar compounds, 
chief among them being phenols and nitrogenous 
compounds including amino acids. I t  has been 
found possible to  produce juice of desirable settling 
quality simply by controlling water supply to the 
cane. Among the chemical aids for clarification, 
formalin gave best performance. Provided the 
phosphate content of juice was satisfactory, the 
addition of 0.5 to 1.0 ml. of 35 per cent formalin 
per litre gave larger flocs settling a t  a satisfactory 
rate and to a reasonable mud volume. 

Conditions have been worked out for the produc- 
tion of laevulinic acid, in high yields from molasses. 
Ammoniated molasses has been found to be a good 
cattle feed. I t  has been shown that it is only the 
reducing sugars in molasses that react with am- 
monia and therefore prior inversion of molasses 
allows for the fixation of greater percentage of 
nitrogen. 

The use of 0.3 per cent acetic acid has been found 
to check the development of off-flavours during 
parboiling of rice; it has almost no effect on the 
vitamin B, content of rice. 

~Wedical reseavcl - The nature and antibiotic 
action of the antifungal antibiotic comirin, isolated 
a t  the Colonial Microbiological Research Institute, 
Trinidad, against fungi and yeast have been studied. 
Against Aspevgillzcs jlavus it behaved like other 
antibiotics in that increase in inoculum size and 
agar concentration reduces the zone size which is 
probably due to adsorption effects. Concentrations 
of comirin greatly in excess of the lethal concentra- 
tion are ineffective against fungus on agar plates if 
the fungus has reached the stage of producing 
aerial mycelia before the antibiotic is added. In 
liquid culture comirin is strongly absorbed by both 
susceptible and non-susceptible cells. Comirin is 
extremely resistant to microbial degradation; none 
of the organisms tested so far has been found to  
prnduce a comirinase. 

From balance experiments involving measurc- 
ment of intake and output of nitrogen, sulphur, 
phosphorus, calcium, potassium and calories in 
human subjects it has been concluded that positive 
nitrogen balance is accompanied by positive sulphur 
and phosphorus balance, but not by positive potas- 
sium balance. Ninety per cent of the calories 
taken are absorbed. Sulphur and phosphorus are 
retained along with nitrogen. 

A hitherto unknown variant of haemoglobin, 
haemoglobin G has been discovered in the blood of 
an individual in Gold Coast. It differs from all 
other known variants of human haemoglobin in its 
mobility on paper electrophoresis a t  pH 8.6 and in 

its mode of migration a t  pH 6.5 and 8.6 in free 
boundary electrophoresis. I t  seems to be inherited 
according to Mendelian principles and a homozygote 
which is not anaemic has been discovered. There 
is no difference between the spectrum of haemo- 
glohin C and normal I~aemoglobin. 

.k simple and rclinl)le method ltas I>cen dc\-clopetl 
for estimating foct;tl hacmoglol>in. It is bnsrtl on 
partial denaturation of the I~acn~oglol)in and thcn 
estimating it spectrophotometricaIly in the ultra- 
violet region. 

Agriculture - Studies on the germination of oil 
palm seed have shown that the embryo is non- 
dormant even a t  ambient temperatures of 25"-30°C. 
The delay in the germination of the seed is due 
mainly to restricted respiratory interchanges re- 
sulting from low permeability of the kernel integu- 
ment and the shell, the permeability of the latter 
being influenced by its moisture content. While 
germination of the nut is dependent on a reaction 
favoured by temperatures of 35"-40°C. it has been 
shown that once this temperature requirement has 
been satisfied, germination is favoured by lower 
temperatures of the order of 25"-30°C. 

Work on fixed ammonia in tropical soils has 
shown that soils naturally containing a high content 
of fixed ammonia fix negligible quantities when 
further treated with ammonium salts. 

Application of 200 Ib./acre phosphate fertilizer 
was found to increase the yield of maize from 1060 
to 2892 Ib./acre in Basutoland. This response to 
phosphate was not affected by the presence or 
absence of nitrogen or potash. In sandy loam 
soils, application of 2 tons of lime per acre raised the 
pH of the soil from 5.1 to 6.5 in a single reason and 
increased the yield of maize from 1900 to 2600 
lb./acre. 

The insecticides Tensol and OBD 5 were found td 
afford good protection to Banak (Vivola koschuvi) 
logs against pineworm (Antbrosia). 

Manurial trials a t  Central Agricultural Station, 
Kumasi, Gold Coast showed triple and single super- 
phosphates to be more promising as fertilizers for 
groundnuts than ammonium sulphate. Trials on 
rice at  Hong Kong showed that the percentages of 
phosphate and potash in NPK mixture can be 
reduced without affecting yields. Best yields were 
obtained from two applications of NPK fertilizer of 
ratio 40: 30: 15 at  the rate of 280 lb./acre. For 
leafy vegetables, root crops, pulses and flowers, 
the optimum N: P:  K ratios have been found to be 
8: 5: 5, 8: 6: 6, 3: 8: 5 and 5: 10: 5 respectively. 

Insectrcides - Fundamental studies on the pene- 
tration of the insect integument by DDT solutions 
carried out at  the Imperial College Field Station, 
England, have yielded some interesting results. 
Lanoline solutions of DDT were applied topically 
to Protophormia lerraenovae and it was found that a 
fraction of the absorbed insecticide is taken up 
directly by the tissues, the quantity depending on 
the concentration of the insecticide. The remainder 
of the absorbed insecticide (c. 50 per cent) is taken 
up in solution in micelles of the absorbed oily carrier 
and depends partly on the degree of absorption of 
the oily carrier itself and varies a t  different parts of 
the integument. 

A new method has been evolved for comparing 
the stimulating effect of different stimulants for 
tsetse fly. The method is based on determination 

(Continued on page 538) 



INDIAN PATENTS 
[ A  few of the Patent Applications notified as accepted in the 
Gazette of India, Part 111, Section 2, 25 August to 22 S-ptem- 
ber 1956, are listed below.] 

Chemicals, plastics, rubber, paints and allied products 
43295. Deserpidic acid lactone and salts thereof. 

and process for their preparation: Heating with 
a lactonizing agent a compound of the fovmula - - 

/.OH 
Des to obtain the corvesponding lactone - 

\ COR 
CIBA LTD. 

54921. Process for preparing crystal violet lactone: 
2-[4, 4'-bis (dimethylamino) benzohydroll-5-di- 
methyl aminobenzoic acid i s  oxidized with an 
aqueous oxidizing medium containing a mono- 
cyclic aromatic hydrocarbon and the lactone is 
separated from the hydrocarbon - STERLING 
DRUG INC. 

55034. Production of rubber-like products from 
paraffins: Subjecting saturated aliphatic hydro- 
carbons to chlorination and thereafter dehydro- 
chlorinating the chlorination products - RUHR- 
CHEMIE AKTIENGESELLSCHAFT 

55078. Method for preparing 2-acylamino-1, 3, 4- 
thiadiazole-5-sulphonamides: 2-amino-1, 3 ,  4- 
thiadiazole-5-sulphonamide is reacted with a n  
acid anhydride - AMERICAN CYANAMID CO. 

,55117. Organic esters: A 2-halomethyl-3, 4, 5. 6- 
tetrahydro-pyrimidine ov a 2-halomethyl imida- 

R 0 
I 1' 

zoline i s  reacted with a n  acid R'-C-C-OH. R 

being an aryl radical, R' an aryl, alkyl, cyclo- 
alkyl or S-heterocarbocyclic radical, R" a hydroxy 
or hydrogen and n being 2 or 3 - CIIAS, PFIZER & 
Co. INC. 

55403. Manufacture of monoazo-dyestuffs insoluble 
in water: A substituted aminophenyl tetrazole i s  
diazotized and coupled with a n  aromatic or 
hetcvocyclic orthohydroxy carboxylic acid arylide or 
an acylacetic arylide, the coupling component 
being free from groups imparting solubility i n  
water - FARBWERKE HOECHST AKTIENGESEL- 
LSCHAFT VORMALS MEISTER LUCIUS & BRUNING 

56279. Production of androstene-3 8-17 8-diol 
esters: Dehydro-epi-androsterone esters are treated 
i n  suspension with a borohydride of an alkali, 
or alkaline earth metal and the desired epi-andro- 
sterone-ester i s  separated - ORGANON LABORA- 
TORIES LTD. 

56821. Production of crystalline polystyrene: Carry- 
ing out the polymerization i n  presence o f  a solvent 
for low molecular weight styrene polymers and 
using a catalyst obtained by reacting a compound 
of a metal of sub-groups of 4th to 6th groups 
and a metal, metal alloy, metal hydride or orRano 
metallic compound of 1st to 3rd groups of perzodic 
system - MONTECATINI SOCIETA GENERALE PER 

L'INDUSTRIA MINERARIA E CHIMICA & K. 
ZIEGLER 

53974. Reaction products of polymers with polyiso- 
cyanates or polyisothiocyanates: Comprises a 
reaction product of a polymer with a polyiso- 
cyanate or polyisothiocyanate i n  admixture with 
an ovganic chloride - DUNLOP RUBBER CO. LTD. 

54977. New phenothiazine derivatives and process 
for their manufacture: Reacting a phenothiazine 
with a 2 -  (N-methyl-piperidyl-2') -1 -halogen- 
ethane-SANDOZ A. G. 

56096. Amphotericins, their salts and method of 
manufacture: A strain of Streptomyces sp 3684 
i s  cultivated in  a n  aqueous nutrient medium under 
submerged aerobic conditions until substantial 
anti-fungal activity is imparted to the medium - 
OLIN MATHIESON CHEMICAL CORP. 

53678. Phenthiazine derivatives and processes for 
their preparation: 10-piperazinyl alkyl phenthid- 
zines are prepared by methods known per sc 
starting from a substituted piperazine, a diphcnyl 
sulphide or a substituted diethylamino alkyl 
phenothiazine - SOCIETE DES USINES CHIMI- 
QUES RHONE-POULENC 

54525. Piperazine compounds and method of pre- 
paration of piperazine adipate: Treating piper- 
azine containing fraction with lower aliphatic 
alcohol - THE BRITISH DRUG HOUSES LTD. 

54872. Substituted 1.10-diaza-anthracenes: 2-alkoxy- 
6 :  9-dihalogeno-l : 10-diaza-anthraccne i s  reacted 
with a n  hydroxy amine having a mono or di- 
hydroxy alkyl group i n  the molecule - WARD 
BLENKINSOP & CO. LTD. 

55079. Preparation of codeinone and neopine: 
Treating 14-bromocodeinone with hydrogen i n  the 
presence o f  a hydrogenation catalyst - MERCK & - - -  
Co. INC. 

55080. Preparation of 14-bromocodeinone: Reacting 
theoaine with a N-bvomo-amide or N-bromo-amide 
or N-bromoimide - MERCK & CO. INC. 

55157. Alkaline earth metal salts of cycloserine and 
process of producing the same: Treating watcr 
slurry of silver salt of cycloscrine with watey 
soluble alkaline earth metal salt having anion to 
form water-insoluble silver salt - COMMERCIAL 
SOLVENTS CORP. 

55181. Manufacture of fertilizer from magnetic 
apatite rock: B y  smelting i n  an electric furnace 
phosphate rich non-magnetic portion of apatite 
rock mixed with silicious rock, manganese and 
copper ores and coke breeze and sktmming the 
top slag layer for use as fertilizer - THE TATA 
IRON & STEEL CO. LTD. 

55185. Liquid hydrocarbon compositions having a 
reduced tendency to  leak through cellulose 
materials ~ n d  cellulose material having a re- 
duced permeability to hydrocarbon liquids: 
Liquid hydrocarbon has an organic phosphorus 
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compound and a hydrocarbyl~olysiloxane-N. V. 
DE BATAAFSCHE PETROLEUM MAATSCHAPPIJ 

55625. Pigmented styrene polymers: Comprising a 
styrene polymer or a styrene copolymer and a 
titanium dioxide pigment - UNION CARBIDE & 
CARBON CORP. 

56165. Manufacture of pipeiidine derivatives: React- 
ing a tetrahydropyridinedione with an organo- 
metallic compound such as phenyl lithium or a 
grignard compound - F. HOFFMANN-LA ROCHE 
& Co. AKTIENCESELLSCHAFT 

53852. Manufacture of dehydro-compounds of the 
steroid series: Steroid compounds saturated i n  
1 : 2 position and/or i n  4: 5 position are subjected 
to the aerobic action of anzymes, e.g. of Didymella 
lycopersici, Colonectria decora - CIBA LTD. 

54707. Rubber compositions: hfasticating crude rub- 
ber i n  the presence of a liquid softener - DUNLOP 
RUBBER CO. LTD. 

55092. Manufacture of glutarimide: Converting into 
amino group, a substituent i n  the phenyl radical 
of an a-phenyl-a-alkyl-glytarimide - CIBA LTD. 

56042. Manufacture of anthraquinone vat dyestuffs: 
Treating a product obtained by reacting l-amino- 
anthraquinone with heavy metal oxide, with 
carbazolizing agent - CIBA LTD. 

57725. Reaction products of polymers with polyiso- 
thiocyanates: Comprises a reaction prodatct of a 
polymer with a poly-isocyanate or polyisothio- 
cyanate i n  admixture with an acylic organic acid 
chloride - DUNLOP RUBBER CO. LTD. 

53347. I'roduction of a new type of fertilizer and soil 
conditioner: Reacting humic acid or Products 
containing same with ammoniacal liquor- 
COUNCIL OF SCIENTIFIC & INDUSTRIAL RE- 
SEARCH 

53527. Improved process for the production of 
humic acid from coal or lignite: B y  oxidizing 
coal at 100'-300°C. i n  presence of gaseous or solid 
Cata ly~ t~  - COUNCIL OF SCIENTIF~C & INDUS- 
TRIAL RESEARCH 

53996. Manufacture of polyoxygenated dehydro- 
steroids: B y  subjecting steroids saturated i n  1 : 2- 
andlor 4: 5-position and not oxygenated i n  at 
least one of the 11, 17 and 21 positions to the 
action of enzymes from aerobic cultures of Calo- 
nectria decora and the like enzymes of at least 
one of a group of three fungus strains which 
introduce oxygen - CIBA LTD. 

54395. Manufacture of active manganese dioxide 
suitable for dry batteries: Oxidizing by chlorine 
a n  ammoniacal suspension of manganese hydro- 
xide - COUNCIL OF SCIENTIFIC & INDUSTRIAL 
RESEARCH 

55115. Butyl rubber compositions: Having incor- 
porated i n  the composition an organic substance 
belonging to the class of highly polymerized 
hydrocarbons having an aliphatic andlor aromatic 
andlor naphthenic base - PIRELLI SOCIETE PER 
AZIONI 

55141. Process and furnace for the production of 
calcium carbide: Wherein the calcium oxide con- 
taining material is fed into the reaction zone such 
that it as well as the carbide forming material do 
not come into contact with hot gas produced by 
the combt4stion of fuel - STAMICARBON N. V. 

55814. Preparation of thermoplastic copolymers: 
B y  heating a mixture comfirising a polymerizable 
composition consisting of avylonitrile styrene 
and alpha-methyl styrene, and a Polymerization 

modijiev and then separating therefrom a co- 
polymeric product having a viscosity of from 6 to 
40 centipoises - THE DOW CHEMICAL CO. 

56286. Water insoluble azo dyestuffs: Cou~l ing  
diazo compound with coupling compound of 
phthalocyanine series - FARBENFABRIEKEN BA- 
YER AKTIENGESELLSCHAFT 

57263. Quaternary ammonium compounds: One 
mole of tris-(dimethylaminomethyl)-phenol i s  re- 
acted with 1-3 moles of a quarternizing compound 
having 10-21 carbon atoms and containing a 
reactive anion - ROHM & HAAS CO. 

Chemical processes, engineering and equlpmmt 
53889. Cold-gas refrigerating apparatus: Wherein 

the portion of the communication channel locat- 
ed between the cold and hot terminal surfaces 
of the regenerator i s  connected to an additional 
space and an additional heat exchanger - N. V.  
PHILIPS' GLOEILAMPENFABRIEKEN 

55583. Tube mill: Plurality of frusto-conical sections, 
comprising of grinding surfaces of longitudinal 
ribs, separated and sub-divided by longitudinal 
and transverse grooves respectively - SOCIETE 
ANOYME USINES EMILE HENRICOT 

55737. Apparatus for continuous crystallization: 
Precrystallizer has a intake for molten liquid 
and a tube for sztpply of crystallization - AKTIE- 
BOLAGET BOFORS 

57453. Heat exchangers and tubes therefor: A com- 
posite tube comprising an outer tube, a n  inner 
tube spaced therefrom and a heat conducting 
helical wall contacting the two tubes and forming 
a passage, is  characterized i n  that the wall is 
metallically bonded both to the inner and outer 
tubes - JOHN THOMPSON WATER TUBE BOILERS 
LTD. 

57513. A continuous electrochemical process for the 
deacidification and clarification of the beet and 

. sugarcane juices by electrolysing them to  
neutrality with direct current and aluminium, 
iron or steel electrodes and followed by liming 
and filtering and neutralizing the alkaline 
filtrate with calcium superphosphate: B y  
electrolysing the juices to neutrality with direct 
current and A l ,  Fe or steel electvod~s and followed 
by liming to about pH 9 and neutralizing the 
jiltrate with calcium superphosphate - GHOSH 

54604. I'rocess for the removal of pink colour and 
offensive smell from solid lake bitterns: Solid 
bitterns are carbonized - COUNCIL OF SCIENTIFIC 
& INDUSTRIAL RESEARCH 

54691. Process for bacteriological steeping of cellu- 
lose matters: Soaking the raw material with 
water to which is  ad%d an inoculum of an 
anaerobic culture of Glostridium butyricum 
C8"- PREVOT & RAYNAUD 

54070. Conversion of hydrocarbons: B y  carrying 
out the catalytic cracking at a relatively low 
conversion to coke gasoline and lighter products 
below 50 per cent, fractionating the cracked 
products to recover fraction between 10 and 80 
per cent boiling points of the vivgin feed and 
recycling i t  to cracking step - Esso RESEARCH 
& ENGINEERING CO. 

Physics - general 
55464. High-frequency multi channel generator: 

I n  which the jinal frequency i s  derived from a 
final frequency oscillator which by means of 
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A.F.C. i s  stabilized cuith respect to a crystal 
controlled coarse step generator, a crystal controlled 
fine stepgenerator and an interpolation oscillator - 
N .  V. PHILIPS' GLOEILAMPENFABRIEKEN 

53867. Electrical telecommunication systems: Com- 
prises a plurality of apparatus groups, a lesser 
plurality of registers and a translator - THE 
GENERAL ELECTRIC CO. LTD. 

53161 and 53915. Process for carrying out nuclear 
fision reactions: The design and dimensions of 
the thermal reactor together with the initial pro- 
portion between the qualities of moderator and 
fissjble material are so selected that the suscepti- 
bilzty of the reactivity of the fission reaction to the 
jluctuation i n  the proportion between the quan- 
tities of moderator and fissile material will be 
minimal. 

I n  which the nuclear fuel is  applied i n  the 
form of a rapidly settling suspension of solid 
fissible material i n  a moderating carrier liquid - 
STRICHTINC REACTOR CENTRUM NEDERLAND 

54504. Thermionic cathodes: Cathode supplying 
electrons fromthe inside walls of a tubular hole 
made in a body of electron dispenser material, 
the depth of said hole being not less than the 
depth of penetration of electric field into the hole- 
STANDARD TELEPHONES & CABLES LTD. 

56810. Improvements in or relating to electrolytic 
capacitors and their manufacture: Tantalum 
i s  electropolished before being anodically formed- 
BRITISH DIELECTRIC RESEARCH LTD. 

56909. Electrical capacitors: Comprising one or mme 
layers of jexible plastic film dielectric and paper 
dielectric metalized on one face -A. H.  HUNT 
(CAPACITORS) LTD. 

Food and kindred producta 
53319. A process for improving the storage life of 

cashew kernels: Cashew kernels are fried i n  
hydrogenated oil containing antioxidant and an 
acid synercist - COUNCIL OF SCIENTIFIC & 

54876. Insecticidal and acaricidal compositions: 
Phosphorous compound with inert carrier as 
defined i n  the specijcation - CIBA LTD. 

55325. Aqueous penicillin suspension comprising 
inositol phosphoric acids and their salts: 
Inositol phosphoric acid or a salt themof i s  
dissolved i n  the aqueous phase - BRISTOL 
LABORATORIES INC. 

56101. Manufacture of vitamin A, and esters there- 
of: Condensing 4-2'. 6', 6'-trimethyl-1', 3'-cyclo- 
hexadiene-1'-y1)-2-methyl-2-buten-1-al with I-hy- 
droxy-3 -methyl-2-penten-4-yne- HOFFMANN-LA 
ROCHE & CO. 

Fuels and lubrlcents 

53133. Manufacture of coal briquettes: A mass of 
particles under pressure i s  caused to undergo 
angular shear strain of such magnitude and 
distribution as to produce a briquette of high 
strength - COAL INDUSTRY (PATENTS) LTD. 

55815. Apparatus for gasifying finely divided fuels 
which are in suspension: Gasifying finely 
divided fuels i n  suspension with oxygen, a homo- 
geneous mixture of oxygen and fuel being blown 
into a reaction gasifying chamber characterized 
i n  that the fuel is  conveyed by means of a con- 
veyor worm in the immediate vicinity of gasi- 
fying chamber - HEINRICH KOPPERS GESELLS- 
CHAFT MIT BESCHRANKTER HAFTUNC 

55511 a n d  55512. Horizontal coke oven batteries: 
Comprising a locking device associated with a 
latch on at least the pusher machine side door of 
each oven of the battery, a n  individual control 
conduit extending from each locking device to 
the coke side of the battery. 

Comprising a locking device associated with a 
latch on at least the pusher machine side door 
of each oven of the battery, the locking device 
being operable to release its associated latch by 
the application of low pressurejuid to the device- 
HEINRICH KOPPERS GESELLSCHAFT MIT BES- 

INDUS-TRILL RESEARCH CHRANKTER HAFTUNC 
55410. Process for displacing petroleum from oil- 

Drugs and phnrmaanUeale bearing formations: Wherein the direction of 
53863. Preparation of antibiotics by fermentation pow of displacing medzum and oil through the 

with Streptomyces fmwfaciens: Cultivating a formation as repeatedly reversed by appropriate 
strain of Streptomyces fuscofaciens i n  a nutrient control of the pressure - N. V.  DE BATAAFSCHE 
medium - CHAS, PFIZER & CO. INC. PETROLEUM MAATSCHAPPIJ 

PROGRESS REPORTS 

of frequencies of flights of flies given different 
concentrations of the stimulants. The activity of 
the flies was found to vary linearly within a small 
range of concentrations. Alcohols have been found 
to  be less efficient olfactory stimulants of Glossina 
morsitans than the corresponding carboxylic acids, 
ethyl esters and acetates all of which have similar 
stimulating powers, their effective range being 
10-4-10-7 g. mol./litre. 

Studies on the relative toxicity of the different 
insecticides against larval instars of filarial 
vector Culex fatigans have shown the toxicity to 
decrease in the order - EPN (ethyl-p-nitrophenyl 

- continued from page 535 

benzenethiophosphonate), dieldrin aldrin and.hep.ta- 
chlor. 

A pentachlorophenol (P.C.P.)-in-oil preparati-2 
has been found satisfactory for controlling miscel- 
laneous weeds in mulched coffee without inducing 
taint in the crop. 

Meteorology-Cetyl alcohol has been found useful '' 
in reducing the rate of evaporation from water 
reservoirs by forming a thin film over the surface. 
This finding is of great significance for areas depend- 
ing on water supplies from natural and artificial 
surface reservoirs, like East Africa where normally 
the rate of evaporation is 4-8 f t .  per year. 
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