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LEITZ 
MICRO MANIPULATOR 

It serves for subjecting elements in the field of the 

Microscope, even under high magnification, to a wide 

range of experimental operations with the micro-pipettes 

and other micro instruments. It lends itself to  research 

work within many fields, viz. biology, medicine and 

engineering, as well as in metallurgy and ore. 
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Bausch & Lomb 

LARGE WAVELENGTH SPECTROMETER 
WITH CAMERA 
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* Constant deviation type with wavelength scale 

* Optical and mechanical parts completely enclosed 

* Range 4,000 to 8,000 Angstroms 

+ Linear length of wavelength scale 648 mm. 

+ Plate rotates about the centre of the emulsion surface 
greatly reducing the time necessary to put camera 

in focus 

* 
Sole Agents 

MARTIN & HARRIS (PRIVATE) Ltd. 
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Bengal Chemical & Pharmaceutical Works Ltd. 
-,The Largest Chemical Works in India- 

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

ofice 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  

ANNOUNCEMENT 

We manufacture the following to spec$cation 

OBJECT GLASS AND EYEPIECE LENSES 

PRISMS FOR PRISMATIC COMPASS 

CONDENSERS OF ALL TYPES 

PROJECTION LENSES 

Enquiries to 

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  Ltd. 
309 BOWBAZAR STREET 

Phone: 22-7250 CALCUTTA 12 Gram: ' INRELABTRY ' 



OF FUNCTIONAL 

V A C U U M  TESTED 

ACCURATELY TIMED 

E-MIL NESSLER 

with constant thickness side walls and base 
N E W  SHADOWLESS 

HANGEABLE 

UNBREAKABLE 

THERMOMETERS 
& HYDROMETERS 

MADE T O  I.P., A.S.T.M., S.T.P.T.C., 
A N D  B.S.I. SPECIFICATIONS 

For further particulars write to 

GORDHANDAS DESAI & CO. 
SIR PHEROZESHAH MEHTA ROAD, FORT, BOMBAY 

P7 MISSION R O W  E X T E N S I O N  
CALCUTTA I 

22 L I N G H I  C H E l T Y  STREET 
MADRAS l 
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POST O F F I C E  B O X  
Dial Pattern 

MINALl'H.4 COILS 
O F  .2CCURACY 0.1% 

PUSH BUTTON KEYS 

Made by 

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, MADRAS 28 

w 

FOR EVERY PURPOSE 
Handkerchiefs, preparing 
Hair Oils, Cosmetics, To- a+ 
baccos of all descriptions, etc. 

Details from :- CHOSE BROS 
fPwm-I 

Kymograph Assembly 

THE TECHNICAL CORPN. LTD 
MAKERS OF HIGH CLASS PHARMACOLOGICAL & 

PHYSIOLOGICAL APPARATUS 

SAROJINI NAGAR, LUCKNOW 



-- 

Tel: 22373 Gram: 'CRUCIBLE ' 

PLATINUM 
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 TONGS * J. LAW- 

RENCE SMITH TYPE CRUCIBLES, 
SPOONS, SPATULAE 

ALL ITEMS 
AVAILABLE FROM READY STOCKS 

All items manufactured from Reshaping of damaged platinum apparatus 
undertaken at Rs. 4 per gram. 

' Special Platinum ' guaranteed 
99.9% and over Replacement of damaged platinum appa- 

ratus at Rs. 518 per gram. 

c ( All prices subject to fluctuation ) 

Any article in platinum manufactured and 1-1 supplied as per specification. 
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PAUL WAECHTER WETZLAR MICROSCOPE 
MODEL FSK/s 

( Made i n  Germany) 

Heavy stand, with inclined eyepiece (stand also inclin- 
able). Tube, 50 mm. diam. Coarse adjustment with 
rack and pinion. Fine focusing adjustment with safety 
micrometer movement with divided drum (each division 
0.002 mm.). Square stage with la tera l  bui l t - in me- 
chanical stage with double vernier. Abbe i l luminat-  
ing, adjustable by rack and pinion, 2-lens condensor ( N.A. 
1.20) with i r i s  diaphragm and adapter for grounded 
glass. Concave and plane mi r ror ,  50 mm. diam. 
Wooden case with lock and key. 

m Tr ip le  nosepiece 
Three objectives: lox, 45x, 100~. oil immersion 
Three eyepieces: 6x. lox, 15x 
Magnification: 60x to  1500x 

Importers & Stockists 

HOSPITAL SUPPLY Co. 
II I CHITTARANJAN A V E N U E  

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

Different Sizes 

Also Electric Muffle Fur- 
naces, Tube Furnaces, Pot 
Furnaces,  Pyrometers,  
Temperature Controllers, 
Recorders, Thermocouples 
of al l  types, Incuba- 
tors, Industrial Heaters, 
Thermostats and other 

Electrical Instruments 

All from Ready Stock 

Please colztacf : 

THERMO-ELECTRIC EQUIPMENT CO. 
69 COMMERCIAL CHAMBERS, MASJID BUNDER ROAD, BOMBAY 3 



The shaking effect is quite remarkable and is achieved by the novel 

mechanism which imparts a three-dimensional movement t o  bottles not 

unlike that obtained by hand, but far more vigorous. The movement 

can be described as violent reciprocation accompanied by a twisting up 

and down motion and the contents of bottles are shaken very thoroughly. 

The machine runs extremely quietly and i s  very substantially built. 

Please apply for Publication No. 561 

ACCREDITED AGENTS 

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

SAVOY CHAMBERS, WALLACE STREET, BOMBAY I 
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: L A B O R A T O R Y  EQUIPMENT : 
m m 

For a l l  your requirements of 

LABORATORY GLASSWARE 

PURE AND A.R. CHEMICALS, ACIDS, STAINS, ETC. 

PREClSlON INSTRUMENTS, SLlDE CABINETS AND TRAYS m 
m 

m RESEARCH MICROSCOPES, GAS AND WATER TAPS, ETC., ETC. 

Please write to : 

: THE CENTRAL SCIENTIFIC SUPPLIES CO. LTD. : 
2 AGARAM ROAD, POST BOX No. 2 

TAMBARAM ( S. Rly.) 

Sub-Agents for microscopes and accessories manufactured by 
m 

WILD, HEERBRUGG, SWITZERLAND 
m 

m m B m m D m m m m m m m m U m m m B W m m m m m m D m m B m B m m 8 M 8 m m m B B m m m m m m m  

SlGCOL INDEX 
combines three in one? 

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

Resistant to  chemical reagents 
Resistant to mechanical shocks 
Resistant to  heat ( coefficient of 
expansion i s  only 3.4 x 1 0-6 ) 

Sole Distributors : 

I- GHARPURE & CO. - 
P-36 Royal Exchange Place Extn., Calcutta I 

I 
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The microscope which has proved its 

excellent high qualities ! 

* Medical Microscopes 

* Research Microscopes 

* Microphotographic 
Equipment 

* Micrometers : 
Stage & Eyepiece 

* Microscope Lamps 

* Phase Contrast Equipment 

WlLD I SOLE AGENTS : 

WILD 

MICROSCOPE Miobk with 
WlLD attachable CAMERA 

and Low Voltsge Lamp 

HORNBY ROAD, FORT 
BOMBAY 

RAJ-DER-KAR & CO. 
COMMISSARIAT BUILDING 

L I Telephone : 26-2304 Telegram : TECH LAB 
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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 

W e  have been designing and supplying to the market various 

Electrical and Electronic Equipment for over 15 years past. 

GUARANTEED PERFORMANCE' PROMPT A T T E N T I O N  ! 

RADIO ELECTRIC PRIVATE LTD. 
ZC L A M I N G T O N  CHAMBERS, L A M I N G T O N  ROAD, BOMBAY 4 

" KREMP" MEDICAL MICROSCOPE 
( MODEL ECK 2/13 ) 

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 rnrn. 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 ). 

F IXED square state I l O x  I 10 mrn. with mechanical stage Ill de- 
tachable, graduated with scale and vernier reading t o  1/10 
rnm. 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 E Q U I P M E N T  
Nose-piece for 3 objectives: 

Achromatic objective No. 3 ( 10.3~  ) 
Achromatic objective No. 6L ( 44x ) 
Achromatic oil ~mmersion objective 1/12 ( 105x) 

Huyghens eyepieces: 6x. lox, 15x 
Total magnification 1575~ 

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

Price o n  request 

UNIQUE TRADING CORPORATION 
Grams : UNlLAB 51-53 BABU G A N U  ROAD, BOMBAY 2 Phone : 26983 



PROGIIESS IN 

MULTIPLE SAMPLE ANALYSIS I SOIL ANALYSIS IN THE FIELD 

For svstematic analysis-both qualitative 
ant1 quantitative-l'aper Chronlatography 
is proving to he faster and less costly than 
instrumentation. The techniqne is simpler. 

I t  is effective with macro or micro quan- 
tities. I t  often overcomes the masking of 
one constituent hy anot l~er ;  ant1 it pre- 
sents the separatetl material in an excep- 
tionally pure state. 
Basically, the methotl consists in placing 
the samples to be analysed on strips of 
specially preparetl filter paper. A suitahle 
solvent is applied, and the so l~~t ions  flow 
by capillary action, aitletl by gravity. 
along their respective strips. Separation 
takes place progressively along the line of 
flow, ant1 numerous methods can be used 
for itlentification ant1 estimation. In  the 
case of metals, an obvious answer is the 
application of reagents which reveal the 
metals as  bands of colour. Visual com- 

parison can then be made with control 
' Chromatograms '. 

Paper Chromatography is today a valued 
tool in the hands of the geochemical pros- 
pector. It is being widely used in Africa- 
particularly in Rhodesia and Sierra Leone, 
in prospecting for copper, nickel and 

cobalt. With the lightest and simplest 
of apparatus i t  is possible to make as many 
a s  80 analyses a day on the spot. One 
winchester of solvent will serve for up 
to  10,000 separations; sheets of stantlard 
Chromatograms replace a multiplicity 
of test solutions. With the operation re- 
tlucecl to a routine, serious error is almost 
an impossibility; and the test Chromato- 
grams become useful records which re- 
main stable formonths. Progress reports on 
Chromatography in preparation include: 
Separation of large Molecules b-y Electro- 
phoresis 
Continuous Application of Electrophoresis 
Column Chromatography using 

Cellulose Powder 
, Chromatography i n  Forensic Science 

Norr that you Lase read this report it nray cmrr krrtp expc.rirrrcr in this specialised.ficld is at your 
to ytlrr hat Cl~n*narc!pra/~hy cnrr help ye. in firll  diywsal. Dimrss the possibilities of Chromato- 
your rrsearck or prcld~rtrkrr /~n!qr~nfr~rrc. Ifso, our graphy with 

H. R E E V E  A N G E L  & C O .  LTD. 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 

IMMATAAAN FILTER PAPERS 
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PATHOLOGICAL, 
BACTERIOLOGICAL, 
PHARMACEUTICAL 
& LABORATORY 
REQUIREMENTS 

also : 
AUTOCLAVES, INCUBATORS, 
DlSTlLLATlO N PLANTS, 
OVENS, VACUUM STILLS, 
FILTERS, BATHS & ALL 
SORTS OF GAS, WATER & 
VACUUM TAPS, 
ANIMAL CAGES, 
BOTTLE FEED1 NG UNITS 

M, RAMCHANDRA & SONS ' RAM DOOT ' I2B KELEWADI 

Estd. 1920 GIRGAUM, BOMBAY 4 

Use SIMCO brand 

Scientific Glass Apparatus 
for 

Accuracy, Quality & Durability 

* All kinds of graduated glassware 
* All glass distillation equipment 
* Gas analysis apparatus-Orsat's, Haldane's. 

etc. 
* Stopcocks of various types 

Blood, urine and milk testing apparatus 
* Chromatographic chamber and accessories 
* Any special apparatus according to  speci- 

fications 

Manufactured by 

SCIENTIFIC INSTRUMENT Mfg. Co. 
( SlMCO ) 

3 SASTITALA ROAD, NARKELDANGA 
CALCUTTA 11 

Gram: ~et;rhomc 

Direct Importers 

for 

* LABORATORY CHEMICALS 

* PHARMACEUTICAL 
CHEMICALS 

* FINE CHEMICALS 

* VITAMINS 

* STAINS, etc. 

Please refer to : 

B. BABULAL & Co. 
POST BOX No. 2409, BOMBAY 2 

Gram : PETROLIUM Phone : 28465 



f Chemotherapy of 

TUBERCULOSIS 

by 

( p- Acetylamino Benzaldehyde 
Thiosemicarbazone ) 

Available in 25 mgm. tablets 
in packs of 50 and roo 

I S O N I A Z I D  B. I. 
( Iso-Nicotinic Acid Hydrazide ) 

Available in 50 mgm. tablets 
in packs of 50, roo, 500 
and rooo 

Manufactured by 

BENGAL IMMUNITY 
COMPANY LIMITED 

CALCUTTA 13 f 
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Another 

QUICKFIT ' N E W '  
n the sphere o f  interchangeable 

ground glass apparatus 

Now available 

CRAIG COUNTER CURRENT 
LIQUID /LIQUID 

EXTRACTION MACHINE 

Models offered : 

Manual ly  operated 
Semi-Automatic 

m Fully Automat ic  

Please write for details and prices to Accredited Distributors: 

UNION SCIENTIFIC  SYNDICATE 
POST B O X  N o .  2484, 52-58 BABU G E N U  ROAD,  BOMBAY 2 

SP,US'6 

For 
Scientific- Medical -Industrial 

LABORATORY EQUIPMENT 

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

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

Bosch Balances, Rotofix Centrifuges 
Kahn Shaking Machines, Calculating Machines 

lntra Hot-air Sterilizers 
etc., etc. 

CON TACT 

J. T. 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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I HOTWIRE VACUUM SWITCHES I 

Mains operation, absolute silence, precision and wide loading range 
are some of the advantageous characteristics of the HVS, a non- 

arcing relay that simplifies control in research and industry 

Accredited Agents 

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

SAVOY CHAMBERS, WALLACE STREET, BOMBAY I 
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C3 0 
0 0 
0 0 
a 0 
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O CONTACT SULPHUR1 0 
ACID PLANT 

CLOSED CIRCUIT 
a 0 
0 0 
0 0 
0 0 
0 0 
0 0 

0 0 
0 CONTINUOUS 

SUPERPHOSPHATE DEN 
0 

0 0 

FOR STAR PERFORMANCE 

It is essential t o  

obtain a perfect 

segregation of  the 

part icles. T h e  

lnclyno Test Sieve 

Vibrator is the 

machine for  the 

purpose. 

Screen analysis 

w i th  the lnclyno 

is accurate and 

obviously better 

than hand sieving. 

The machine is 

operated by afrac- 

SUNDRY CHEMICAL PLANT 
Sulphur & Pyrites Burners 

Electrostatic Dust Precipitators 
Oxyhydrolisers- Electrolytic Cells 
rurbo Colloid Mills - Turbo Stirrers 

Complete Plants and Ancillary 
Equipment for the Chemical Industry 
E N Q U I R I E S  T O  

CHEMIWENGINEERINGP~ 
Z04,Earlsburt Road Lon&n.S.WS 

Telegrams: - MORlCHEHlC LONDON 

A20 

tional h.p. motor  and when f i t ted w i t h  an auto- 

matic t ime switch, tests can be carried out  over 

periods up to 60 minutes. 

Test Sieve Vibrator 

for 

accurate 
screen 
analysis 

GlDVANl & CO. 
POST B O X  N o .  1778, BOMBAY I 

SP[GC/6 

I.s.I.R.-MAY 1956 



HILGER R E C O R D I N G  
INFRA-RED SPECTROPHOTOMETER H800 

Incorporating t h e  Double Beam in Time System 

Actual Users Include 
GENERAL ELECTRIC CO. LTD.. ENGLAND . LABORATOIRE DE CHlMlE PHYSIQUE 

SKANsKA ATTIKsFABRIKEN, SWEDEN I I N s T I T u T o  SPERIMENTALi z o o T ~ c -  

KODAK LTD., ENGLAND NICO, ITALY 

ATOMIC ENERGY RESEARCH 
ESTABLISHMENT, ENGLAND 

ESSO PETROLEUM CO. LTD., ENGLAND 

NATIONAL PHYSICAL LABORATORY OF INDIA. NEW 

DE L A  FACULTE DES SCIENCES DE 
PARIS, FRANCE 

OSAKA UNIVERSITY, JAPAN 

NOGOYA UNIVERSITY, JAPAN 

Sales lnstallotion & Service 

ASSOCIATED INSTRUMENT MANUFACTURERS 
( I N D I A )  PR IVATE L I M I T E D  

I N D I A  HOUSE B5 CLlVE BUILDINGS I7 M O U N T  ROAD SUNLIGHT INSURANCE 
FORT STREET P.O. B O X  2136 P.O. B O X  1439 BUILDING 
P.O. B O X  119 CALCUTTA MADRAS M I N T 0  ROAD EXTN. 

BOMBAY N E W  DELHl  



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

fulfils a vital need. 
Its design has been carefully planned to cover the fullest SPOTmTEST possible range of metals and radicals with the most useful re- 

agents for each. 

OUTFIT Reagents and accessories - test tubes, pipettes, capillary tubes, 
etc. - are supplied in a convenient wooden cabinet measuring 
14 x 9 x 24 in. 

Prices on request 

Made by: 

THE BRITISH DRUG HOUSES LTD. 
B.D.H. LABORATORY CHEMICALS GROUP 

POOLE, ENGLAND 

Distributed in India by: 

BRITISH DRUG HOUSES ( INDIA)  PRIVATE LTD. 
P.O. BOX No. 1341, BOMBAY 

Branches at: Calcutta - Delhi - Madras 

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

DR. G. GRUBBLER'S STAINS & INDICATORS 

CARL SCHLEICHER & SHULL'S FILTER PAPERS FOR 
QUANTITATlVE & QUALITATIVE ANALYSIS 

DIFCO'S CULTURE MEDIA 

Also 
APPARATUS, CHEMICALS, ACIDS, MICROSCOPES, ETC. 

fo?' 
SCHOOL, COLLEGE, ANALYTICAL & 

RESEARCH LABORATORY 

B E N G A L  I N D U S T R I A L  & S C I E N T I F I C  W O R K S  Ltd.  
7 JATINDRA MOHAN AVENUE, CALCUTTA 6 

Phone: B.B. 2132 Grams: BISWORKS 



FOR 
RAPID & ACCURATE 
CHEMICAL 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 

* 
For further $articulars, please contact 

Sole Agents i n  India: 

PIONEER INDUSTRIES 
20 BR. INDIAN STREET 21 FORBES STREET 193 MOUNT ROAD 

CALCUTTA 1 BOMBAY 1 MADRAS 2 



We manufacture 

IONONE 100 PER CENT, IONONE ALPHA & 

BETA, GERANIOL & CITRONELLOL PURE, 

EUGENOL, CITRAL, GERANYL ACETATE 
and other 

Aromatic Chemicals, Essential Oils, Resinoids 

and various perfume compounds useful for soap 
and other toilet articles 

S. H. KELKAR &- CO. (PRIVATE) LTD. 
DEVAKARAN MANSION, 36 MANGALDAS ROAD 

BOMBAY 2 
Branch : Gram : 

Opposite City Post Office ' SACHEWORKS ' 
BANGALORE CITY DADAR 

~f YOU use Acids 
you will be interested in 

KESTNER ACID HANDLING EQUIPMENT 

Pumps, Pipe Lines, Valves, 

Tanks, Evaporators, 

Filters, Heaters 

Sole Agents in India : 

KILBURN & COO PRIVATE LTD. 
CHEMICAL ENGINEERS 

4 FAIRLIE PLACE, CALCUTTA I 

C 
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' ASCO ' HOT-AIR DRYING OVENS 

These improved models are of modern design and strong cons- 

truction. They are in great demand in educational institutions, and 

industrial and clinical laboratories and are now standardized for 

strength, durability, compactness and efficiency. 

A.S. 1930 NEW P,RECISION HOT-AIR 
DRYING OVEN 

Electrically operated and controlled 

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

A.S. 1930 of  replaceable type. 

Ovens as described above are complete with connecting cord and plug and are 

useful for working at any temperature up t o  150°C. Size: 14" x 10". 

ASCO's manufactures are of the most comprehensive range 

For al l  your scientific requirements please write to us 

THE ANDHRA SCIENTIFIC CO. LTD. 
Head Office & Works: 

MASULIPATAM ( S. INDIA ) 
Branches a t :  

4 Blacker's Road Janmabhoomi Chambers 
Mount Road Ballard Estate 

MADRAS BOMBAY 

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



I 

JOURNAL OF THE INDIAN INSTITUTE OF SCIENCE 
A quarterly, containing papers on original research carried out in the 

laboratories of the Indian Institute of Science, Bangalore 3 

S U B S C R I P T I O N  
Country Annual Single Issue 

India Rs. 24 Rs. 7 
U.K. A 215 Sh. 14 
U.S.A. $ 6.50 $ 2.00 
Other Equivalent of Rs. 30 Equivalent of Rs. 8 
countries Indian currency Indian currency 

ADVERTISEMENT TARIFF 
Page S h e  Normal Back Cover Page Facing 

7-v Inner Back 
Outer Inner Cover 

Rs. Rs. Rs. Rs. 
Full 60 90 80 70 
Half 40 60 50 40 
Quarter 25 Not accepted 

25 per cent rebate for annual contract of 4 insertions 

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

All communications should be addressed to : 
THE ASSOCIATE EDITOR 

JOURNAL OF THE INDIAN INSTITUTE OF SCIENCE, BANGALORE 3, INDIA 

B O R O S I L  
LABORATORY GLASSWARE 

such as 
FLASKS, BEAKERS. CONDENSERS, MEASURING 

FLASKS, MEASURING CYLINDERS. PIPETTES & 

ANY SPECIAL APPARATUS MADE TO DESIGN 

and 
PENICILLIN VIALS. VACCINE BULBS-WHITE & 

AMBER 

ALL OTHER APPARATUS C EQUIPMENT 

MANUFACTURED T O  CLIENT'S DESIGN 

INDUSTRIAL & ENGINEERING 
APPARATUS CO. LTD. 

CHOTANI ESTATES, PROCTOR ROAD 
GRANT ROAD, BOMBAY 7 

Specialists in manufacturing 

L A M P  B L O W N  A P P A R A T U S  
from Pyrex, German and other 

heat resistant glasses as per 
any specification 

Makers  of 

CHROMATOGRAPHIC CHAMBERS 
AND ACCESSORIES 

S. K. B I S W A S  & C O .  
137 BOWBAZAR STREET 
( KOLAY BUILDINGS ) 
POST BOX NO. 7886 

CALCUTTA 13 

Gram: SOXHLET Phone: 34 : 2019 
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' \N I L D ' HEERBRUGG ( Switzerland ) 

The manufacturers of 

Highest Class Precision Optical 

and Mechanical Instruments 

WORKSHOPS 

LABORATORIES & 

SURVEY 1 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. 

I WILD LEVEL N2 . I 
I SOLE AGENTS : I 
/ RAJ-DER-KAR & CO. I 

COMMISSARIAT BUILDING, HORNBY ROAD 
FORT, BOMBAY 

Telephone : 26-2304 Telegram : " TECHLAB " 
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PYREX LABORATORY & SCIENTIFIC GLASSWARE ( Made in England) 

WESTGLASS VOLUMETRIC GLASSWARE ( Made in Germany ) 

ZEAL'S MAX. & MIN. THERMOMETERS & HYGROMETERS (Made in England) 

SUMMIT BRAND LABORATORY THERMOMETERS ( Made in Japan) 

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

SUMMIT BRAND GLASS LUER, LUER LOCK SYRINGES. ETC. (Made in Japan) 

SILLAX LABORATORY PORCELAIN, BASINS & CRUCIBLES ( Made in England) 

On Wholesale and Retail Basis 

REGULAR SHIPMENTS F R O M  O U R  PRINCIPALS 

B. P A T E L  & Co. 
27/29 POPATWADI, KALBADEVI, BOMBAY 2 

Telephone : 38689 Telegrams : ' GLASALSORT ' 

OUR LATEST PRICE LIST SUPPLIED O N  REQUEST 

- 

\ \hi! 
11 

MANUFACTURERS OF 

M A C H I N E  M A D E  AND 
HAND MADE 

NEUTRAL GLASS, AMPOULES 

For further particulars, write to : 

BOMBAY SCIENTIFIC 
G L A S S  W O R K S  

ARAB HOUSE. K H E T W A D I  I 3 T U  L A N E  

BOMBAY 4 

A R V I N D  
for 

@ 
QUALITY 
FABRICS 

THE ARVIND MILLS LTD. 
NARODA ROAD, AHMEDABAD 2 



Latest 

NUCLEONIC EQUIPMENT 

comprising of 

DETECTORS, SCALERS, LEAD SHIELDS, 
SURVEY & RATE METERS, RECORDERS, 
ISOTOPES, etc. 

for research in 

A G R I C U L T U R E  

Study photosyntheses and radio genetics 

M E D I C I N E  

Destroy cancer growth, radio isotope radiography, thyroid 
therapy, tracing blood circulation or ailments in any inter- 
nal part of the body, pin point location for surgery 

I N D U S T R Y  

Measure friction wear, trace fluid flow, preserve and detect 
rottening food, quality control, hot chemistry and plas- 
tic research, mineral exploration 

NUCLEONIC research equipment 

Address your enquiries to the importevs 

KAILASH BROTHERS LTD. 
SCIENTIFIC RESICAIICI-I & ENGINEERING TESTING 

INSTRUMENTS 

CHANDNI CHOWK, DELHI 6 

We undertake geological and geophysical surveys for water location, mineral 
exploration and foundation study of dams, etc. 

j.S.1.R. - MAY 1956 
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TEDDINGTON CHEMICAL FACTORY PRIVATE LTD. 
(B~ologrcal & Pharmaceutical Labratorres) 
SUREN ROAD, ANDHERI, BOMBAY 

Sole D~strrbutors . 
S U ~ E N  & CO. PRIVATE LTD 

. CALCUTTA: P.O. Box 672 

Equip your 
loborotory 
wi th 

LABORATORY & PHARMACEUTI- 

CAL CHEMICALS, ANALYTICAL & 

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

AMINO ACIDS, STAINS, DRUGS, 

VITAMINS, ETC. 

Directly imported by 

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

BOMBAY 2 

Gnm : " SMATHURCO " Phone : WlT3 

Specialists 
in manufacturing 

LAMP BLOWN 
APPARATUS 

from 
SIGCOL ; PYREX 

and other heat resistant glasses 
as per any specification 

Enquiry solicited 

S. SIRCAR & CO. P R I V A T E  Ltd. 
16 BONFIELD LANE 

CALCUTTA 1 
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TEMPO Laboratory Equipment 

HOT AIR OVENS 
Construction - Asbestos-cement sheet on angle 

iron frame, single walled. 

Size ( 7eforkiizx space ) - 12" x 12" x 12". 

H~atitzg - Electrically operated on 230 V., 50 
cycles, A.C. current. . 

Maximum temperature - 150°C. 

Temperature control - By means of an energy 
regulator. 

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

Size ( vorkilzg space ) - 14" x 14" x 14". 

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

Maximum temfiernture - 250°C. 

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

Manufactured by : 

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

1ST FLOOR, DEVKARAN MANSION, PRINCESS STREET 

BOMBAY 2 
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of woodwork ... 

.... $;$ r., 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  
. . ., s? i s  a high-gloss ready-mixed has a large covering capacity will cover interior plaster, 
$$ paint of great durability. and maximum leafing power. concrete, wood. Durable. 
....... 

S'HALIMAR PAINT, COLOUR & VARNISH 
COMPANY ( PRIVATE ) LIMITED Y 7 

< 

C A L C U T T A  B O M B A Y  . M A D R A S  C 
N E W  D E L H l  K A N P U R  
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M A D E  I N  I N D I A  

HIGH VACUUM 

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

Suitable for laboratory use 
and similar in performance 
to those made in Germany, 

England and U.S.A. 

All Indian materials and construction 

BASIC & SYNTHETIC CHEMICALS 
PRIVATE LTD. 

P.O._Jadavpur College, Calcutta 32 

From 
A MICRO 

to 
A PHYSICAL BALANCE 

you may depend on 

BROY B A L A N C E S  
for their 

SENSITIVITY, CONSTANCY & 

DURABILITY 

Manufactured by 

Factory Keroy Limited Service Stalion 6. Ofice 
335 NADESHWAR, BANARAS GANTT. 32 LATAFAT HUSSAIN LANE, CALCUTTA 10 



G A S  P L A N T S  
PROVED cheapest & simplest 

HEATING MEDIUM 

I 

also , 

MAKERS OF I : LABORATORY, SCIENTIFIC TESTING, 
I 

SUPERIOR I f ASSAY & TEACHING WORK 

LAB0 RATORY 
, 
- - - - - - - - - - - - -  

FITTINGS & - - - - - - - - - - - - - - -  
EQUIPMENT t ...... I 

I 

viz. I 

I 

: for 
I 

a GAS BURNERS j INDUSTRIAL PROCESS 
I 
I - 

GAS & WATER TAPS : HEATING in FACTORIES 
I 

a CLAMPS : 81 HOSPITALS , 
a STANDS - - - - - - - - - - - - - - -  

a OVENS . . . . . . . . . . . . . . . . . . . . . .  
a BATHS I , i for 
a HOT PLATES I 

I 
I : KITCHENS in 

n SHAKERS 0 

8 HOMES, 
a STILLS 

I 
I 

: HOTELS & 
n THERMOSTATS 

etc., etc. I : DORMITORIES 
I 

. . . . . . . . . . . . . . . . . . . . . .  

AVAILABLE IN VARIOUS CAPACITIES 

APPLY TO MANUFACTURERS 

GANSONS ;YE,":," 
POST BOX No. 5576, BOMBAY 14 

DISTRIBUTORS ALL OVER THE COUNTRY 



100 KV 
E l e c t r o n  M i c r o s c o p e  

The 3 stage electron optical system 
comprises five magnetic lenses. 
Sirnple to control. convenient and 
completely safe to operate. Shock- 
proof construction. F u 1 1 y 

tropicnlized. 

Mognificotion mnge - continwurly 

oorloble up to 80.000 X. 
Resolution better thon 25A. 

Electron Dilfroction pattern obtoin 

able from any part of the specimen 

under ohserpation. 

Stereo-microscopy 

Accef.roting ooftoge variable during 

operation from 40 to 100 kv 

Large image Jze - 6" x6" at off 

Casling unils 
Special orrongement for quick 

changing of specimen 
are also auaiI- 

Easy alignment due to self bioscd 

Htgh degree of stobillzotion for 

high tension and lens currents 

N.V PHILIPS' GLOEILAMPENFABRIEKEN PHlLlPS ELECTRICAL LTD.. NORTH AMERICAN PHIL& CO. INC.. 
Scienttfic Equipment D.prtmen& I X-Ray Departmenl I Research and Conlrol Instruments Division. 

EINDHOVEN (Holland) Shabsbwy Awnuo. LONDON W.C.2. 750.SoulhFulton Are. MOUNT VERNON N.Y. 

Sole Concessionaires in India 

PHIL1 PS ELECTRICAL CO. (INDIA) PRIVATE LTD. 
Branches: CALCUTTA, MADRAS, BOMBAY. NEW DELHI, KANPUR, LUCKNOW. PATNA, BANGALORE 
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The century-long experience of Johnson Matthey in both 
the manufacture and use of platinum apparatus, coupled 
with craftsmanship of the highest order, provides a 
guarantee of quality in all JMC platinum ware. Good 
design, close attention t o  dimensional accuracy and the 
highest standards of finish ,are combined t o  produce 
units excellently matched t o  their duties and o f  robust 
construction for long, trouble-free service. 

Johnson 
Matthey 

AVAILABLE EX-STOCK I N  INDIA FROM 

RAM LABHAYA ARORA & SONS 
16111 HARRISON ROAD, CALCUTTA 

lalagram: " METCHEMIKO ". CALCUTTA Telephone : 33-3256 



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

* 
VERY RELIABLE INDIGENOUS SUBSTITUTES OF 

GUARANTEED ANALYTICAL REAGENTS 
MAY BE FOUND IN 

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

. . . . . . . . .  ACID SULPHURIC sp. gr. 1.84 
ACID HYDROCHLORIC, FUMING.  . . . ,  1.19 . . . . . . . . .  ACID HYDROCHLORIC 1.18 
ACID NITRIC . . . . . . . . . . . , ,  1.42 . . . . . . .  AMMONIUM HYDROXIDE 0.90 

AND MANY OTHER ITEMS ALL MADE IN INDIA BY 

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

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

INDEX TO ADVERTISERS 

1 PAGB A 1 

BD>IBAY ... ... ... ... ... 1:al:ncnlr~ HRRIII(KT, I%OMIIAY ... ... GASSONS ( I ' R I ~ A T ~ ;  ) LTD. I ~ O Y B A Y  ... 
GHARPURE & Co., C A L C ~ ~ A  ... ... 
CZMDSE BROTIIERS ( PERFUMERS).  CALCUTTA ... ... GIDVANI & CO., BOMBAY ... ... 
(;I.ASSBXPORT LTI).. I'RAIIA, C%I:CIIOSI.O\'AKIA ... 
GORDHANDAS DESAI & CO.. BOMBAY ... ... 
GRIFFIN & GEORGE ( INDIA ) I'KIVATE LTD., ... CALCUTTA ... . . . . . . .  ... HOSPITAL S ~ I P P L Y  CD.. CALCIJTTA ... 

SCIENTIFIC INSTRUMENT MIG. CO.. CALCUTTA ... 
~ H A I . I M A K  PAINT, COI.OUK & VAKNISII CO. 

( I'KIVATE ) LTI)., C.\I.CIITTA ... ... 
S. H. KELKAR & CO. (PRIVATE) LTD., BOMBAY ... 
S. I<. I~ls\vAs & Co., CALcu.rrA ... ... 
S.  MATIIURADAS & Co., BOMBAY ... ... 
S. SIRCAR & Co. PRIVATE LTD., CALCUTTA ... 
STANDARD SCIENTIFIC INSTRUMENTS CO., 

MADRAS ... ... ... ... 
TEI. I INICAL CORI'OK.XTION LTD.. LUCKNOIV ... 
TEMPO INDUSTRIAL CORPN. ( PRIVATE ) I,TD., ... ... ... ... ... H. REEVR ASCII. C CO. I.TII., LONIION ,215 BOMBAY AS1 ... INDUSTRIAL & ENGINEERING APPARATUS CO. LTD., THICKMO-ELECTRIC EQUIPMENT CO., BOMBAY A10 1 ... ... ... MOMBAV ... ... A20 UNION SCIENTIFIC SYNDICATE, BOMBAY ... : INSTRUMENT RESEARCH LABORATORY LTD., UNIQUE R A N  CORPORATION BOMBAY i! \ ... ... ... CALCUTTA ... ... A0 W. T. SUREN & CO. I'RIVATE LTD., BOMBAY 
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G.L.C. 

CONSTANT VOLUME 

GAS ANALYSIS 

APPARATUS 

for 

accurate analysis 

o f  

fuel gases 

and 

any gaseous 

mixture 

1 1 1 1 1 1 1  Stocked by 

GRIFFIN & GEORGE ( I N D I A )  PRIVATE LTD. 
B-5 CLIVE BUILDINGS INDIA HOUSE I7 MOUNT ROAD SUNLIGHT INSURANCE BUILDING 

P.O. BOX 2136 FORT STREET MADRAS MINT0 ROAD EXTENSION 
CALCUTTA BOMBAY 1 NEW DELHI 
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The Perkin Centenary 

I N 1856 \Villi:lrn Henry Perkin, at  the age 
of eighteen, discovered Mauve, the first 
synthetic dye. The centenary of this 

important event, which led to the develop- 
ment of the vast dyestuffs intlustry as well 
as other organic chemical industries, is to be 
celebrated in London in May this year under 
the auspicc.~ of thc lioyal Society, the 
Society of Dyers ;~ntl Colourists, the Chemical 
Society, the Society of Chemical Intlustry, 
the Iioyal Institute of Chemistry, and the 
Association of Hritish Chemical Manufac- 
turers. 'Tlic Pcrkin Centenary Celebration 
Committee has launched an appeal, over the 
signature of its Chairman, Sir IZobert Iiobin- 

, son, for a funti of 100,000 to provide a 
lasting memorial to Perkin's discovery. A 
more specific purpose of the fund will be the 
promotion of technical education related to 
all aspects of the manufacture and applica- 
tion of colouring matters. The main Cen- 
tenary Celebration will consist of a series of 
five lectures clealing with the effects of Per- 
kin's discovery on life ancl industry during 
the past 100 years. The opening lecture on 
The LiJe ctnd lYorlz of Pcrkin will be by 
Professor John Heatl, ant1 the conclucli~lg lec- 
ture on The Develoj~ment o/ Organic Clzemis- 
trjl sincc Pevlzin's Discorlcry by Sir Alexander 
Todd. Elaborate arrangements for celebrat- 
ing the Perkin Centenary in September are 
also being made by American organizations 
including the American Chemical Society. 

In  his Hofmann Memorial Lecture*, which 
is inspiring for every young chemist to read, 
Perkin has survcyrd " the rise and progress of 
the coal-tar colour intlustry, and its relation 
to the Hofmann scl~ool", and " as being 
connected with its commencement " he has 
given a detailed account of his own work on 
the synthesis of Mauve and of the diffi- 

*J.  chcm. Soc., 69 ( 1896). 603. 

culties that faced him in manufacturing it. 
" As a young chemist I was ambitious enough 
to wish to work on this subject of the arti- 
ficial formation of natural organic com- 
pounds. Probably from reading the above 
remarks on the importance of forming 
quinine, I began to think how it might be 
accomplished, and was led by the then 
popular additive and subtractive method to 
the idea that it might be formed from tolui- 
dine by first adding to its composition C,H, 
by substituting ally1 for hydrogen, thus . 
forming allyltoluidine, and then removing 
two hydrogen atoms and adding 2 atoms of 
oxygen, thus 

2(CIOHI3N) + 30  = C H N 0 +HzO 
Allyltoluicline $in%e " 

" The allyltoluidi~le having been prepared 
by the action of ally1 iodide on toluidine, was 
converted into a salt and treated with potas- 
sium dichromate; no quinine was formed, 
but only a dirty reddish-brown precipitate. 
Unpromising though this result was, I was 
interested in the action, and thought it desir- 
able to treat a more simple base in the same 
manner. Aniline was selected, and its sul- 
phate was treated with potassium dichro- 
mate; in this instance a black precipitate 
was obtained, and, on examination, this 
precipitate was found to contain the colouring 
matter since so well known as aniline purfile 
or mauve, and by .a number of other names. 
All these experiments were made during the 
Easter vacation of 1856 in my rough labora- 
tory at  home. Very soon after the discovery 
of this colouring matter, I found that it had 
the properties of a dye, and that it resisted 
the action of light remarkably well." 

A process for the preparation of the new 
colouring matter was patented on 26 August 
1856 ( Patent No. 1984 ). In October E'erkin 
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resigned the post he was holding as assistant 
to Hofmann; his father and brother joined 
him in building a factory, and in 1857 the 
firm of G. F. Perkin & Sons, of which Im- 
perial Chemical Industries ( Dyestuffs Divi- 
sion ) may be regarded as a direct descendant, 
was founded. By December 1857 the pro- 
cesses for nitrating benzene, reducing it to 
aniline by the method discovered three years 
earlier by Bechamp, and oxidizing aniline 
to Mauve ( Mauveine; Aniline Purple; Tyrian 
Purple ) were in operation on a large scale. 
Perkin then developed methods for the appli- 
cation of Mauve to silk from a soap bath and 
to cotton after mordanting with tannin 
and sodium stannate. Brilliant shades were 
thus produced, and these additions to dyeing 
technique have proved to be of general 
utility for all basic dyes. Perkin's achieve- 
ments, therefore, were manifold : the isolation 
of the first synthetic dye formed in very 
small amount in a complex reaction, the 
translation of an accidental observation in 
the laboratory to manufacturing practice, 
and the demonstration of the value of his 
product to the dyer and printer. Nine years 
before Kekule's concept of the structure of 
benzene, Perkin had the vision to see the 
tremendous possibilities of his discovery and 
to lay the foundation of an industry which 
has had a profound influence on organic 
chemistry and organic chemical industries 
as a whole*. 

The life and work of Sir William Perkin 
have been described by Rowet in the Perkin 

*For a history of the dyestuff industry and 
its present position, see K. Venkataraman, The 
Chemistry of Synthetic Dyes ( Academic I'ress 
Inc., New York), 1952; and Iiowe, The Deoelop- 
went of the Chemistry of Cowmevcial Synthclic Llyes, 
1mx.  - >--. 

tJ. Soc. Dy. Col., 54 (1938) ,  551. 

Centenary Lecture, which ends as follows: 
" Perkin displayed this remarkable courage, 
energy, initiative and versatility between 
the ages of 18 and 21, which is the period 
when most young chemists of the present 
generation are still undergraduates. . . There 
can be no better note on which to conclude 
this tribute to the genius of the late Sir 
William Perkin than to use his own words 
once again - ' And, of course, the end result 
of all our work should be the benefit of 
mankind ', for that was indeed the result of 
his life and work ". 

From a study of Perkin's work and of the 
events which resulted in the establishment 
and continual growth of the dyestuff industry 
in England and Germany, it is clear that 
the dyestuff industry has stimulated many 
developments in organic chemistry, but the 
reverse is equally true: the discovery of new 
dyes and improvements in the methods of 
manufacturing known dyes have depended 
on progress in the theory and practice of 
general organic chemistry. We must, there- 
fore, take steps to see that the gradually ex- 
panding Indian dyestuff industry has its 
roots in the soil, and that during the next 
few years we have in this country flourishing 
schools of research in organic chemistry. 
Dyestuff factories must not merely maintain 
their own research laboratories, but directly 
or through the Council of Scientific & In- 
dustrial Research they must also support 
research in the universities in the chemistry 
of synthetic dyes and in the wider field of 
organic chemistry. The Indian dyestuff 
industry cannot hope to prosper unless it has 
available within the country a perennial 
stream of organic chemists with sound knowl- 
edge and research experience, of whom a few 
at  least may prove to have qualities of 
leadership. 



Board of Scientific & Industrial Research, 
Thir ty-s ixth  Meeting, New Delhi  

T HE thirty-sixth meeting of the Board 12, 13. Studies on the Budde efect in halo- 
of Scientific & Industrial Research gens under electric discharge; Comparative 

. was held in New Delhi on 20 March study of the wall catalysed and homogeneous 
1956. The meeting of the Governing Body parts of a reaction under electric discharge: 
was held on the following day. The Prime DR. S. S. JOSHI, Banaras Hindu University, 
Minister, Shri Jawaharlal Nehru, presided. Banaras 

The following new research schemes have 14. Light-scattering, boiling point and heats 
been sanctioned by the Governing Body on of mixing studies on the statistical mechanics of 
the recommendation of the Board: regular binary mixtures: DR. P. K. KATTI, 

1. Studies i n  the morplzology, embryology and Delhi Polytechnic and SHRI S. M. BHAGAT, 
cytology o f the  Pandanales: DR. I. UANERJEE, Delhi University, Delhi 
Calcutta University, Calcutta 15. Nutritive value of canned foods i n  India  : 

2. Studies on the varietal suitability and DR. N. G. MAGAR, Institute of Science, 
development of suitable methods for preserva- Bombay 
tion ( long and short term ) of important fruits 16. Synthesis of linolenic acid: DR. A. P. 
and vegetables of West  Bengal: DR. A. N. MAHADEVAN, Nutrition Research Laboratory, 
BOSE, College of Engineering & Technology, Coonoor 
Jadavpur 17. Study of insect life at high altitudes in 

3. Development of Pentaerythrytol from the Himalayas: PROF. M. S. MANI, St. John's 
alcohol andformaldehyde: Director, Shri Ram College, Agra 
Institute for Industrial Research, Delhi 18. Organic comPounds of titanium, zir- 

4. Cytogenetical studies on animal chromo- conium, hafnium, cerium and thorium: DR. 
somes after various kinds of physical and che- R.C. MEHROTRA, Lucknow University, Luck- 
mica1 treatment: DR. S. P. KAY CHAUDHURI, now 
Calcutta University, Calcutta 19. Study of the algae of the soils of U.P. 

5-7. Evolving suitable and economical speci- in relation to fertility of the cultivated soils, 
$cations for construction o f  roads in water- study of their life history, physiology and pos- 
logged areas; Evolving simple techniques for sible economic importance: DR. A. K. MITRA, 
designing thickness o f j e x i b l e  pavements; and Allahabad University, Allahabad 
Replacement of brick soling with stabilized 20. Setting u p  a Radio Propagation Uni t  at 
soil i n  W.B .M.  roads: Director, Building Delhi: DR. A. P. MITRA, Radio Research 
& Road Research Laboratory, Karnal Committee, N.P.L., New Delhi 

8. Development of furfury1 alcohol and its 21. Electrochemical approach to some aspects 
condensation products suitable for plastics, of the structural chemistry of synthetic poly- 
laminates, adhesives and surface coatings: mers: DR. R. P. MITRA, Delhi University, 
Director, Shri Ram Institute for Industrial Delhi 
Research, Delhi 22. Manufacture of cellulose ethers, parti- 

9. Design of bituminous mixes for surface cularly ethyl cellulose and carboxy cellulose: 
carpets: SHRI R. N. DOGRA, Construction DR. C. NANJUNDAYYA and DR. K. S. BHU- 
Circle, Chandigarh and DR. I. S. UPPAL, JANG, Technological Laboratory, Indian Cen- 
Building & Road Research Laboratory, tral Cotton Committee, Bombay 
Karnal 23. Use of $re-cast $re-stressed slabs and 

10. Synthetic studies i n  diterpenoid acids: blocks in the strengthening of culverts and in 
DR. P. C. DUTTA, Indian Association for the small span bridges: SHRI K.  K.  NAMBIAR, 
Cultivation of Science, Calcutta Chief Engineer ( Highways ), Madras 

11. Studies on the effect of some anti- 24. Possibilities of pearl essence production 
vitamins on bacterial metabolism: DR. B. C. in Ind ia :  DR. N. K. PANIKKAR, Central 
GUHA, University College of Science & Marine Fisheries Research Station, Manda- 
Technology, Calcutta Pam 
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25. Standardization of methods of soil 
analysis for engineers in general and road 
engineers in particular: DR. A. N .  PURI, 
Field Research Station, Bombay 

26. Desiccation of carp seeds for piscicul- 
tural purposes: Ma. A. K. DAS, Fisheries 
Department, Hyderabad 

27. Reactions of surface jilms ow liquids: 
PROF. P. C. ~<AKSHIT, Presidency College, 
Calcutta 

28. The study of size distribution of rain 
drops i n  diflercut types of firecipitation i r z  
tropics : DR. R. RAMANADHAM, Andhra Uni- 
versity, Waltair 

29. Acid metabolism of plants: PROF. SHRI 
RANJAN, Allahabad University, Allahabad 

30. Analytical study of magnetic amplijiers: 
DR. S. M. SEN, M.S. University, Baroda 

3 1. A chemical study of gossypol and other 
chromogenic factors of cottonseer1 oil: DR. 
T. R. SESHADRI, Delhi University, Delhi 

32. Synthesis and Pharmacology of coumarin 
com~ounds  having activities on the cardio- 
vascular and respiratory system: DR. T. R. 
SESHADRI, Delhi University, Delhi and DR. 
R. B. ARORA, S.M.S. Medical College, Jaipur 

33. Development of mul t i~urpose 2-stroke 
engine with variable compression ratio: PKOF. 
0. SCHOLZE, Madras Institute of Technology, 
Madras 

34. Role of electrolyte imbalance i n  the 
production of hypertension : DR. INDERJIT 
SINGH, Medical College, Agra 

35. Mercaptans as modijiers i n  emulsion 
fiolymerization: DR. P. R. SINHA, College of 
Engineering & Technology, Jadavpur 

36. Cosmic radio lzoise investigations i n  
VHF and UHF bands: DR. Y .  V .  SOMAYA- 
JULU, Madras Institute of Technology, Mad- 
ras 

37. S$ectrographic investigations of the ocean 
bed samples: DR. P. TRIVENGANNA RAO, 
Andhra University, Waltair 

New Institutes - The Governing Body 
approved of the proposal of the Council to 
take over the Indian Institute for Medical 
Research at  Calcutta in order to develop 
it as a Central Institute for Biochemistry 
& Experimental Medicine. The Governing 
Body also approved of the taking over of the 
Central Laboratories for Scientific & Indus- 

trial Research at Hyderabad, now under the 
Hyderabad Government, and developing it 
as a Kegional Research Laboratory. It  was 
also decided that a similar regional research 
laboratory should be established in Assam 
to deal with scientific and technological 
problems of this part .of the country. The 
setting up of a research station at  Sambhar 
to undertake work on Sambhar Lakc bitterns 
was also approved. 

I t  has been clecided to establish (1) a Min- 
ing l<esearcli Station at Dhanbad in collabora- 
tion with the Coal Board to deal with problems 
connected with the mining industry, espe- 
cially safety in mines, and ( 2 )  a Mechanical 
Engineering Research Institute near Cal- 
cutta. The Government of West Bengal has 
placed at  the disposal of the Council 30 acres 
of land for the Mechanical Engineering Res- 
earch Institute and the Jalan EducationTrust 
is donating Ks. 21 lakhs. 

Executive Councils for the Natiortal Labora- 
tories -The Governing Body has set up an 
Esecutive Council ant1 a Scientific Advisory 
Committee for each National Laboratory 
with considerable amount of autonomous 
powers to manage the laboratories already 
well established. 

The Governing Body discussed tlie problem 
of recruitment of scientific personnel under 
the Government in general and the National 
Laboratories in particular. A Committee 
has been set up with Prof. P. C. Mahalanobis 
as Chairman to work out the relevant 
details. 

The Board and the Governing Body dis- 
cussed the question of conservation and 
maximum utilization of India's coal resources 
and the development of cellulose industry, 
and recommended that measures should be 
taken to develop these industries. 

Symposia - The Governing Body approv- 
ed the holding of the following symposia 
during 1956-57: (1) Tides and surges on 
Indian coasts; (2 )  High polymers; (3)  Recent 
advances in the field of fats and allied pro- 
ducts; (4) Soils as a construction material; 
(5 )  Coal carbonization; (6 )  Glass house refrac- 
tories and steel refractories; and (7 )  Vitreous 
enamels and higher temperature ceramic 
coatings for metals. 



Diabetes as a Disturbance of 
Endocrine Equi l ibr ium 
1'1<01;. B. A. HOUSSAY 

l~lstitute of Ilxperimental Uiology & Metlicine, Buenos Aircs, 
Arjicntina 

ADRENALS 

T HE adrenal medulla can be extirpated. 
without causing changes in the blood 
sugar level, glycogen content, or the 

blood sugar tolerance curves. The course 
and severity of pancreatic7', phloridzin or 
hyp0physeal4~ diabetes is not altered. Adre- 
naline, secreted by the adrenal medulla, pro- 
voked by several agents ( hypoglycemia, etc.), 
can provoke a transitory increase in blood 
sugar, and accelerates recovery from hypo- 
glycemia, c.g. insulin hypoglycemia. 

The adrenal cortex plays an important part 
in carbohydrate metabolism and in diabetes. 

Adrenal insu$ciency - Disturbances in 
carbohydrate metabolism, seen in adrenalec- 
tomizzd animals, are similar to those of hypo- 
physectomized animals, but they are usually 
less marked. In well-fed animals carbo- 
hydrate levels, and utilization are almost nor- 
mal but blood sugar and glycogen content are 
low in the post-absorptive state, and decrease 
in fasting and conditions of stress. At first, 
hepatic glycogen, and later, the.bIood sugar 
falls, but muscle glycogen falls only in the 
advanced stages when circulation fails. In 
the adrenalectomized dog, the recovery of 
muscle glycogen after fatigue is retardedao, 
and i t  is not stored normally after the injec- 
tion of glucoses1; adrenal extracts correct 
these disturbances, even if the pancreas has 
been removed. Adrenalectomized animals 
are usually more sensitive to insulin than 
normal ones, but less so than hypophysec- 
tomized animals; adrenal extracts and corti- 
coids correct this hy~)cr~ensitivcness~~. The 
glucose tolerance curve in the dog is usually 
high and pro1onged8l or has a higher peak 
and greater fallzQ. Lipogenesis is diminished in 
fasting and stress, and it is difficult to pro- 
duce a fatty liver. Phloridzin glycosuria is 
less marked. Pancreatic diabetes is less 

severe in the adrenalectomized rat, dog and 
cat58, toad6465.69 and man. Comparing pan- 
createctomized-adrenalectomized with pan- 
createctomized animals, the following differ- 
ences have been found: hyperglycemia, gly- 
cosuria and ketonuria are less marked, and 
there is a low urinary DIN ratio; survival is 
longer. 

The isolated diaphragm of adrenalecto- 
mized rats utilizes more glucose than that of 
normal rats, but less than that of hypophy- 
sectomized ratsRs83. 

Action of adrenal hormones - Adrenal ex- 
tracts5s and the active steroids of the adrenal 
cortex markedly increase liver glycogen, and 
slightly raise the blood sugar of fasting 
normal, adrenalectomized or hypophysec- 
tomized animals72. Muscle glycogen is not 
increased in fasting animals, but it does 
increase when they are fed carbohydrates. 

Prolonged treatment with large doses of 
cortisone produces considerable hyperglyce- 
mia in rabbit~7~184, hyperglycemia and glyco- 
suria in guinea-pigs7'*8&" and hyperglycemia 
in chicksa7. 

Diabetes has been obtained by glucocorti- 
coids in rats: (a) with pancreatectomy and 
hypophysect~my~~;  (b) with partial pan- 
createctomyB7a; and (c) in normal rats67*na-08. 
Deoxycorticosterone is less active, but it can 
provoke glycosuria in partially pancreatec- 
tomized ratsQ9. Corticoids produce glyco- 
suria, hyperglycemia, marked insulin resis- 
tancel00 and a high tolerance curveg8. Glyco- 
suria and hepatic glycogen increase in pro- 
portion to the dose of corticoid givenlol. 
Cortisone exerts its glycosuric effect very 
slowly and progressively, reaching a maxi- 
mum in 7-14 days; afterwards, the effect 
diminishes in spite of continued treatments7. 
After 19-25 days of treatment, glucose 
tolerance diminishes, and after 25 days, all 
the animals show hyperglycemiaQa. 



Corticotrophin releases corticoadrenal hor- 
mones, thus producing a transitory diabeto- 
genic effect ( glycosuria and hyperglycemia ) 
in normal ratsQlJ02-10j. 

Intense treatment with larger doses of 
cortisone produces only slight hyperglyce- 
mia in normal catsv6 and d0gsl0~1~07. 

When the pancreas was surgically reduced 
to 16-23 per cent ( average 20 per cent ) of 
its initial weight, a transitory corticoid dia- 
betes occurred in 7 out of 11 dogs, and per- 
manent diabetes developed in 5 of the 11 
animals. This metacorticoid diabetes, which 
persisted after treatment had been dis- 
continued, was observed in 3 of the 8 dogs 
treated by cortisone ( 1, 1, 5 mg./kg. daily, 
after 29, 43 and 58 days ), and in 2 of the 3 
dogs given hydrocortis~ne~~. 

Corticotrophin administered to hypophy- 
sectomized dogs suppresses sensitiveness to 
insulin, secondary hypoglycemia after glu- 
cose, and the glycemic response to adrena- 
line. Higher doses produce hypercorticalism : 
resistance to insulin, high tolerance curve, 
supernormal response to adrenaline. Corti- 
coids alleviate the carbohydrate changes of 
hypopituitarism but do not produce hyper- 
corti~alism~~. 

Cortisol has a more potent effect than 
cortisone in producing transitory diabetes in 
the rate4J08, permanent diabetes in the dogz2, 
and in diminishing glucose tolerance in dia- 
betic patients with Addison's diseaseloB. 

In normal human subjects and in non- 
diabetic patients, prolonged administration 
of cortisone or corticotrophin in some cases 
produces a.slight and variable increase in the 
fasting blood sugar, but there is no perma- 
nent increase above the normal level. A 
few exceptional cases show a decrease in glu- 
cose tolerance, which returns to normal 
when cortisone or corticotrophin is disconti- 
nuedllo-114. The diabetogenic action of 
corticotrophin, first observed by Browne115, 
was later seen in some normal human sub- 
jectslle-118. There was moderate hypergly- 
cemia, a certain resistance to insulin, and a 
decrease in the re-absorption of glucose by 
the renal tubes, because, in some cases, there 
is glycosuria with little or no hyperglycemia. 
Apart from these cases, a diabetogenic action 
of corticotrophin or corticoids has seldom 
been reported in the large number of papers 
on treatment with this hormone110-112~114~119~1z0. 

Action on the islets - Considerable hyper- 
plasia of the islets of Langerhans is produced 

by prolonged administration of cortisone in 
guinea-pigss6, normal rats"po8 and hypophy- 
sectomized rats6"l2l, and by cortisone and 
cortisol in dogsz2. The beta cells of the islets 
show: (a) in rats, hypertrophy and hyper- 
plasia but no degenerationse; (b) in guinea- 
pigs, hypertrophy and hyperplasia, some beta 
cells have reversible degranulation and ir- 
reversible vacuolations6; (c) in rabbitsR4J22J23 
and in metacorticoid diabetes in dogsz2, 
hydropic degeneration ( glycogen ) of beta 
cells, and the epithelial cells of the ducts have 
been observed; and (d) in dogs without dia- 
betes, hypertrophy and hyperpla~ia~~.  

Corticotrophin provokes a greater mitotic 
activity in the beta c e l l ~ l ~ ~ ,  an increase in the 
size and number of the islets, and enlarge- 
ment and degranulation of the beta cells 
in the rat1Z5. The increase in islet tissue is 
even more evident in the hypophysecto- 
mized ratlZ1. 

With daily injections of different gluco- 
corticoids ( compounds A, E, F ) during six 
months, prevention of diabetes was observed 
in a large proportion of sub-totally pan- 
createctomized rats. There was an initial 
increase in the incidence of diabetes, and 
after six months the percentage of diabetic 
rats was considerably less than in the un- 
treated controls. All protected rats showed 
hypertrophy and increase in the number 
of islets of Langerhans, the beta cells of 
which had normal granulationlZ6. We have 
been unable to cure alloxan diabetes in 
dogs or rats by the administration of corti- 
coids plus insulin, probably because of the 
strong resistance to insulin developed by 
corticoids. 

Mechanism of corticoid action - The prin- 
cipal factor in the diabetogenic action of cor- 
ticoids is that the amount of glucose, formed 
by gluconeogenesis from sources other than 
absorbed glucose, is, in cortisone diabetes, 
approximately seven times the amount 
formed in normal rats127. This gluconeo- 
genesis does not take place solely at the ex- 
pense of p r ~ t e i n ~ ~ - l ~ ~ J ~ ~ .  Glycosuria, ob- 
served in unanaesthetized rats, treated by 
cortisone, is duc not only to the greater pro- 
duction of glucose, but also to impairment 
in the utilization of glucose; in anaesthetized 
rats this impairment is not evidentl27. In 
cortisone diabetes, there is marked resistance 
to insulinlOO, and a peripheral antagonism 
between insulin and cortisoneB5. Excess of 
corticoids increases protein catabolism and 



impaired lipogenesis. Cortisone hypergly- 
cemia has been observed in adrenalecto- 
mizedB2 and in thyroidectomized ratsB8; it is 
more marked in hypophysectomized ratsg8. 
Therefore, the adrenals, thyroid and hypo- 
physis are not necessary for the diabetogenic 
effect of cortisone. 

The action of cortisone may be diphasic. 
In the rat, treatment causes a maximal gly- 
cosuria in 6-7 days: later, glycosuria dimi- 
nishesS7. In the sub-totally pancreatec- 
tomized rat, large doses of active cortico- 
steroids a t  first increase the incidence of dia- 
betes, but later, in a great number of cases, 
there is a smaller incidence and marked 
protections7. 

In human subjects treated with cortisone 
over a long period, when treatment is dis- 
continued, hypoglycemia and sensitivity to 
insulin may occur113. In 18 cases treated 
with cortisone, there was at first depression 
in glucose consumption; later, a higher rate 
of glucose consumption d e v e l o p e d l ~ ~ l ~ .  

Cortisone almost always increases the 
severity of diabetes in the human subject 
but it improved the diabetic condition in 
three hirsute diabetic women113. In some 
diabetics, deoxycorticosterone diminishes re- 
sistance to i n ~ u l i n ~ " J ~ ~ ,  probably by inhi- 
bition of the pituitary. 

There are two possible mechanisms by 
which the favourable effect of corticoste- 
roids may be exerted: (1) Corticosteroids 
inhibit hypophyseal functions, especially the 
secretion of corticotrophin. This action may 
take place rapidly and, after a time, it will 
cause atrophy and a certain degree of hypo- 
function of the adrenal; (2) probably, in- 
sulin secretion increases; thus. a normal 
blood sugar and glucose tolerance is main- 
tained113~11"120~131. If the effect of cortisone 
is intense, a transitory diabetes may be pro- 
duced. In the rat, there is hypertrophy and 
hyperplasia of the islets, and the blood sugar 
level returns to normal. In sub-totally pan- 
createctomized rats, this insular hypertro- 
phy can prevent the appearance of diabetes. 
If the action of cortisone is more intense, and 
the pancreatic reserve ( capacity to res- 
pond ) is diminished ( specially in sensitive 
species such as the dog, or with surgical re- 
duction, damage of the pancreas, or simul- 
taneous effects of several substances ), there 
are marked lesions of the pancreas, hy- 
dropic (glycogen ) degeneration of the beta 
cells, and a metacorticoid diabetes develops, 

i.e, a permanent diabetes, which persists 
after treatment has been discontinued. 

Adrenals and human diabetes - I t  has 
not. been proved that human diabetes is 
produced by adrenal hyperfunction; but 
its severity is increased by the existence 
of adrenal function. Adrenalectomy dimi- 
nishes the severity of human diabetes and 
insulin requirement, and can arrest vascular 
les ion~~3~.  

In 49 per cent of cases of Cushing's 
disease, and of hyperplasia and tumours of 
the adrenal, glycosuria or changes in the glu- 
cose tolerance curve have been reportedl3a. 
Sub-total extirpation of the adrenals usual- 
ly improved glucose tolerance, and in some 
cases, diabetes, which needed insulin treat- 
ment, di~appeared'~~. 

THYROID 

Thyroid insuficiency - Thyroid hormone 
increases the rate of absorption from the 
intestine of glucose and specially of galac- 
tose, which is retarded in hypothyroidism, 
and takes place at a higher than normal rate in 
hyperthyroidismlsk This causes low blood 
sugar curves following ingestion of these 
sugars in hypothyroidism, and high and 
prolonged blood sugar curves in hyper- 
thyroidism. In hypothyroidism, blood sugar 
and liver glycogen content are normal or sub- 
normal, except in cases with cachexia in 
which they are low. Sugar is oxidized nor- 
mally. Sensitiveness to insulin is increased 
in varying degreesl36-Is0; hypoglycemia lasts 
longer, and convulsions occur more frequent- 
ly than in normal animals. 

Hy$erthyroidism and diabetes - In human 
cases of hyperthyroidism, the blood sugar is 
usually normal, but occasionally a high 
figure is found. Slight glycosuria has been 
observed in 15 to 60 per cent of the cases, 
specially after meals. Glucose is well oxi- 
dized, and in relation to the high metabolic 
rate. In moderate hyperthyroidism, sensi- 
tiveness to insulin may be increased, but in 
severe cases, when the liver glycogen has been 
exhausted, there is spontaneous hypoglyce- 
mia during fasting and marked hypersen- 
sitiveness to insulin. 

Liver glycogen diminishes considerably in 
hyperthyroidism; cardiac glycogen dimi- 
nishes in more advanced stages, and finally 
muscle glycogen also diminishes. The effect 
of the thyroid on liver glycogen can be more 
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or less arrested by treatment with vitamins 
A, B and C, yeast, certain fats and a protein- 
rich diet. 

Thyroid treatment, in some species, pro- 
vokes hypertrophy and hyperplasia of the 
Langerhans islets a t  the expense of the 
centro-acinar cells. This treatment, even a t  
high doses, and kept up for a long time, docs 
not provoke diabetes in animals with an in- 
tact pancreas, though, sometimes, a transitory 
increase in blood sugar may be observed. 

Previous treatment with thyroid increases 
the incidence of diabetes provoked by allo- 
xan in ratslM. 

If the pancreas has been diminished sur- 
gically to 15-20 per cent its normal mass, 
or the animals have been treated recently 
with alloxan or hypophyseal hormones, con- 
tinuous thyroid treatment damages the beta 
cells, and diabetic symptoms appear in the 
dog. This diabetes ( thyroid diabetes ) is 
transitory and reversible if treatment is not 
kept up for too long a time. A more pro- 
longed treatment causes irreversible lesions 
in the islets, and the animals remain diabetic 
permanently, even though no thyroid treat- 
ment is given ( metathyroid diabetes"14**"1). 

The diabetogenic activity of the thyroid 
is far below that of the hypophysis or the 
adrenals. Diabetes is not a factor of hyper- 
thyroidism; the incidence of hyperthyroi- 
dism in diabetics is not greater than in nor- 
mal subjects. On the other hand, the inci- 
dence of diabetes in hyperthyroid patients is 
twi~el '~,  add in patients with hyperthyroid 
adenomatous goiter, three t ime~l4~  that in 
non-goitrous subjects. When hyperthyroi- 
dism and diabetes are simultaneously present 
in a subject, they exert a mutually unfavour- 
able influence, and each condition must be 
carefully treated, specially hyperthyroidism. 
Ample thyroidectomy, or iodothyroidectomy 
facilitates treatment of hyperthyroid diabetic 
subjects; life is prolonged, hyperglycemia, 
glycosuria and ketonuria diminish, and in- 
sulin requirement is smaller. 

Thyroid inszcficiency and diabetes - Thy- 
roidectomy or iodothyroidectomy does not 

"1,19,144 modify the severity of diabetes in dogs- 
but thcse operations have a marked pre- 
ventive effect on the appearance of dia- 
betes in sub-totally pancreatectomized 
rats4sJ4s. In man, thyroidectomy increases 
glucose tolerance, and diminishes insulin 
requirement, but does not cure diabetes. 
The development of myxedema has con- 

siderably improved diabetes in many c a w ,  
and a few ca3es have bcen reported as cured 
but without sufficient evidence. 

Many anti-thyroid substances ( cysteine, 
thiouracil, etc.) exert an influence on dia- 
betes, partly by provoking hypothyroidism, 
and partly by a direct action. The latter 
has bccn observed in thyroidectomized ani- 
mals, and is connected with an increase in 
free SH in tissues. The following facts 
have been established in the rat14R: (a) pre- 
vious treatment with these drags or thyroi- 
dectomy markedly increases resistance to 
the toxic and diabetogenic effec.t of alloxan; 
(b) they also delay the onset of diabetes 
after sub-total pancreatectomy in the rat and 
decrease its frequen-y ; (c) propylthiouracil 
diminishes glycosuria of rats with total pan- 
createctomy, force-fed and maintained with 
a constant dose of insulin; and (d) propyl- 
thiouracil diminishes the sensitivity to allo- 
xan produced by diets containing high pro- 
portion of unsaturated fatty acids. 

SEX HORMONES 

Prevention or intensiJicatiort of diabetes - 
The physiological and pharmacological action 
of sex hormones on diabetes has been mainly 
demonstrated in white rats. After a large 
( 95 per cent ) ablation of the pancreatic 
mass in these animals, diabetes appears after 
1 to 2 months, and its intensity increases pro- 
gressively. Diabetes appears in a much 
higher proportion in the male than in the 
female"i-l"4. Six months after operation, 
89 per cent of the males and 27 per cent of 
the females were diabetic. 

The sexual difference is not due to different 
amounts of food. This was proved by ex- 
periments with paired feeding149 and forced 
feeding'". The difference is maintained 
between males and females receiving the 
same amount of food. There is no sexual 
difference in the acute types of diabetes, e.g. 
after pancreatectomy or a l l o ~ a n ~ ~ ~ - ~ ~ ~ .  

In sub-total ( 95 per cent ) pancreatecto- 
mized rats, removal of the testes diminishes 
the incidence of diabetes, and removal of the 
ovary increases itl49. When castration was 
performed immediately after birth, the in- 
cidence of diabetes after sub-total pancrea- 
tectomy was similar in castrated males and 
femaleslSs. 

Restitution of the ovaries by means of a 
graft gave considerable protection in spayed 
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females with sub-total pancreatectomy. Pro- 
tection was greater in those rats in which the 
graft provoked more frequent and prolonged 
cyclesl56. 

The sexual difference is due to a protective 
action of the ovary, and a provocative action 
of the testicle, which is shown by experiments 
in castration and restitution. In rats with 
sub-total (95 per cent) pancreatectomy, early 
treatment with oestrogens produced a bi- 
phasic effect: first the incidence and severity 
of diabetes was increased in some cases, and 
later, diabetes was reduced or even defi- 
nitely suppressed in many cases. 

In force-fed rats, the appearance or inten- 
sification of glycosuria and hyperglycemia 
during oestrogen administration has been 
observed: (a) in rats with partial pancreatec- 
tomyHn~lx; (b) temporarily in normal ratsa8; 
(c) in rats with alloxan diabetes'" 1"; (d) in 
rabbits with alloxan diabetes, stilboestrol 
provoked a fall in hyperglycemia and glyco- 
suria, but also a high mortalityleO; and (e) rats 
with alloxan diabetes fed ad libitum showed 
a fall in glycosuria and body weight, with an 
increase in liver glycogen but no improve- 
ment of the diabetic state, when submitted 
to oestrogen treatmentlel. The diabetogenic 
effect of oestrogens has also been observed 
in sub-totally pancreatectomized-adrenalec- 
tomized rats maintained with sub-diabeto- 
genic doses of cortical extractg9, and in some 
rats submitted to these operations but not 
given cortical extracts152. The intensity of 
the initial diabetogenic effect increases as the 
amount of pancreatic tissue diminishes; it 
is also dependent on the dose of oestrogen 
administered, and on the diet. 

The following results have been observed 
in totally pancreatectomized animals treated 
with oestrogens: (1) attenuation of diabetes 
in dogsl0"-'0:$, monkeys's4 and catsl0"-'"; the 
results were striking in 40 cats, most of which 
died in hypoglycemia1es; (2) no effects were 
observed in monkeyslo7 and dogslRJ\ and 
(3) increase in severity of diabetes in the 
ferretlea and in rats ( Martinez, unpublished 
data ). 

The protective effect of steroids against 
development of diabetes following sub-total 
pancreatectomy in rats was first demons- 
trated by injecting oestradiol for 6 m0nthsl4~, 
o e s t r o g e n s ~ ~ - ~ ~ 3 ~ ~ ~ ~ r  corticosteroids57 for 
several months. Androgens, on the contrary, 
caused an earlier appearance and increased 
the incidence and severity of diabetes. 

In all these experiments, the incidence of 
diabetes was decreased by treatment with the 
following substances: oestrone, oestradiol, 
stilboestrol, mono-benzil-dicthylstilboestrol, 
clicnestrol, phcnocycline, ethyniloestradiol 
and ethyniltestosterone. Androgens ( testo- 
sterone and methyltestosterone ) markedly 
increased the incidence and severity of dia- 
betes in male and female castrates. The 
incidence of diabetes was not modified by 
treatment with deoxycorticosterone and 17- 
ethyldihydrotestosterone. Equilenine and 
progesterone were inactive in the doses 
tested107; with much higher doses, diabetes 
was increased by progesterone and some re- 
lated steroids17O. 

Regression of alloxan diabetes was ob- 
tained by oestradiol plus insulin. All the 
control rats remained diabetic or died during 
the 6 months of observation. The animals 
treated with insulin were in good condition, 
but when insulin was discontinued, all of 
them became diabetic, and none was cured. 
Oestradiol benzoate produced, at  the begin- 
ning, an aggravation of the intensity of dia- 
betes, and some of the animals died. After- 
wards, a curative action was produced, and 
in 47 per cent of the, rats, hyperglycemia 
and glycosuria disappeared. The injections 
were discontinued after 6 months, and the 
curative effect was maintained for 3 to 4 
months. 

With oestradiol and insulin, the curative 
action is more marked; it was observed in 
21 out of 31 rats ( 65 per cent ). In this 
type of treatment, insulin prevents the harm- 
ful effect of hyperglycemia on the beta cells 
of the islets of Langerhans; this allows the 
active agent used, in this case oestradiol, to 
exert its curative action. 

The mechanism of the initial actions of 
oestrogens is still obscure. The diabeto- 
genic action of diethylstilboestrol is not due 
to increased secretion of adrenal hormones. 
but the presence of cortical hormones is a 
conditioning factor ( essential in many ex- 
periments ) for this metabolic response. The 
diabetogenic effect is produced by diethyl- 
stilboestrol in sub-totally pancreatectomized 
rats after adrenalectomy or adrenalectomy- 
hypophysectomy, if they are maintained by 
constant sub-diabetogenic doses of cortical 
extractse9; and in afew cases, in another strain 
of rats, a slight diabetogenic action was 
present although no cortical treatment was 
given152. 
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Temporary diabetes has been produced in 
rats by oestrogens, but permanent meta- 
oestrogenic diabetes has not been observed 
in the rats. Intolerance to oestogens and 
death has precluded, until now, long-term 
experiments in dogs. Temporary oestrogen 
diabetes in rats was obtained only if the 
quantity of food was not decreaseds3. 

The preventive action of oestrogens in sub- 
totally pancreatectomized rats is not due to a 
difference in the amount of food ingested. 
With the same ingestion of food by forced 
feeding, the preventive action appears only 
in animals treated with oestrogens, and 
not in non-treated controls162. Oestrogens 
increase the weight of the hypophysis but 
reduce many hypophyseal functions. This 
may play a part in the mechanism of the 
preventive action of oestrogen treatment. 

The administration of oestrogens in rats 
increased the weight of the adrenals. How- 
ever, the protective action could not be at- 
tributed to the adrenals as it occurred in sub- 
totally pancreatectomized rats, already dia- 
betic, which were then adrenale~tomizedl~~. 

Action of oestrogens on the flancreas - The 
protective action of oestrogens seems to be 
due chiefly to the fact that they produce 
hypertrophy and hyperplasia of the islets of 
Langerhans and beta cells in the pancreas. 
The protective action is observed in the dia- 
betes resulting from sub-total pancreatec- 
tomy16QJ71.172 but not in that resulting from 
total or almost total pancreatectomy ( Marti- 
nez, unpublished data ). 

Hypertrophy and hyperplasia of the islets 
have been observed in hypophysectomized 
rats with sub-total pancreatectomy after 
oestrogen treatment173. 

The insulin content of the pancreas is 
similar in rats of both sexes and is not 
changed by ~astra t ionl~lJ7~ but there is 
more insular tissue in the 'female pancreas 
of guinea-pigs175 and ra t~ l7~ .  

Oestrogen treatment increases the insulin 
concentration in the rat pancreas1g~174~177-179 
but not in the hypophysectomized ratlaO. 
An increase of insular tiss~e171J74.181-~s' and 
histological sign; of hyperactivity of the beta 
cellsls5 have been observed. 

In sub-totally pancreatectomized rats with 
diabetes, there is degranulation and vacuo- 
lization in the beta cells, their number de- 
creases, and there is atrophy of the islets. In 
animals that do not become diabetic or 
recover after temporary diabetes, sub-total 

pancreatectomy is followed by compensatory 
hypertrophy of the islets of Langerhans, ac- 
companied by sclerosis in other parts of the 
pancreas. This hypertrophy may be consi- 
derable after one year or more. 

The female rat has a greater volume of 
islet tissue than the male1'%. After sub-total 
pancreatectomy, incidence of diabetes is less 
in females than in males, but females show 
hypertrophy and hyperplasia of the islets of 
Langerhans more often than the males. 
Oestrogens produce a rapid and marked hy- 
pertrophy of the islets with the formation of 
new islet~l8QJ71~~~3. Reviews of these find- 
ings have been published by R ~ d r i g u e z l ~ ~ J ~ ~  
and Houssay"~51J8~. The appearance of dia- 
betes in sub-totally ( 95 per cent ) pan- 
createctomized rats is prevented by treat- 
ment with oestrogens or propylthiouracil. 
When both substances are given, their pro- 
tective effects are additive. There is, how- 
ever, a considerable difference between re- 
sults obtained with each substance alone 
when treatment is discontinued after 3 
months. Rats treated with oestrogens have 
hypertrophy and hyperplasia of the islets and 
do not later become diabetic. Rats treated 
with propylthiouracil rapidly become dia- 
betic after treatment is discontinued; the 
protective metabolic action ceases, and there 
is little or no hyperplasia of the islets. Rats 
given both substances lose the protective 
effect of thiouracil when treatment is dis- 
continued, but retain that which has been 
induced by oestrogenla7. 

The hypertrophy and hyperplasia of beta 
cells and of islets of Langerhans may be due 
both to an indirect and to a direct action. 
A direct action was observed after intra- 
pancreatic implantation of oestradiol into 
normal rats, guinea-pigs and cats, which 
showed first hyperplasia of the centro-acinar 
cells, then, newly formed islets containing 
hypertrophied beta cells. The formation 
of new islet tissue was more pronounced in 
parts near the oestrogen implant172. 

I t  is very important to emphasize that the 
protective action of oestrogens is produced 
only after rather prolonged treatment. The 
effect isclear after 3 months, andmore marked 
after 6 months. The factors which stimu- 
late hypertrophy and hyperplasia of the 
islets are not known. This action can be due 
to: (a) variations in the blood content of in- 
sulin, glucose or other metabolic substances; 
(b) direct or indirect effect on the hypophysis 
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and other endocrine glands; and (c) direct 
or indirect effect of oestrogens on the meta- 
bolism of the tissues or islets. 

Many incomplete studies, specially of acute 
changes, have been performed on some phases 
of the metabolic actions of sex hormones, 
but a complete study of the changes in 
tissue metabolism, after prolonged treat- 
ment, is still lacking. 

Estrogens and human diabetes - In the 
human species, diabetes is more common in 
women than in men, with an increase from 
the fourth decade of life onwards. Estrogen 
treatment of human diabetes has given con- 
tradictory results. Improvement has been 
observed in cases of diabetes in menopausic 
women, but not in others14s. 

In six acromegalic diabetics, high doses 
of estrogen caused marked improvement 
of diabeteslE9. In one-fourth of pregnant 
diabetic women, estrogen treatment dimi- 
nished the severity of diabetes and improved 
the insulin requirement ( White, personal 
communication ). 

SUMMARY 

The metabolism of carbohydrates is related 
to that of fats and proteins. They are all 
governed by a balance between the different 
hormones which have metabolic activity. 

Diabetes is a disturbance of carbohydrate 
metabolism, in which the normal balance of 
the hormonal regulating factors is altered. 

The role of the peripheral tissues is in- 
completely known. The hormonal factors 
have an impprtant role, direct or indirect, 
on the utilization of glucose by the tissues. 

In this regulation, the liver plays the most 
important part, since it is the organ which 
produces glucose and thus governs the blood 
sugar under the influence of the hormone 
equilibrium. If the liver is absent, diabetic 
hyperglycemia cannot occur. 

The secretion of each hormone is regulated 
and there is a reciprocal equilibrium between 
them. 

The endocrine secretion of the pancreas has 
a fundamental role since it maintains the 
blood sugar at  a normal level and prevents 
its increase, and influences the production 
and consumption of glucose. The secretion 
of insulin is governed by the level of the 
blood sugar and vice versa. The central 
nervous system is not necessary for the 
secretion of insulin, but the vagus has a 

secondary and accessory role causing a more 
rapid and perfect correction of changes in 
the blood sugar. 

The presence of the anterior pituitary 
hormone prevents hypoglycemia and the 
decrease of glycogen during fasting dimi- 
nishes the action of hypoglycemia agents, 
and is necessary for the development of 
diabetes in all its intensity. An excess of 
anterior pituitary hormones increases dia- 
betes or even brings about a diabetic 
state (even when the adrenals, thyroid or 
pituitary are absent ) which can be transi- 
tory ( hypophyseal diabetes ) or permanent 
( metahypophyseal diabetes ). I t  greatly in- 
creases the resistance to insulin even when 
the pancreas is absent and causes a decrease 
in the endocrine secretion of the pancreas. 

The lack of adrenal cortex brings about a 
gradual decrease of glycemia and glycogen in 
fasting. The intensity of pancreatic diabetes 
is markedly decreased. Cortical hormones 
correct all these disturbances and in high 
doses can produce a transitory diabetes. In 
dogs with reduced mass of pancreas, even a 
permanent diabetes ( metacorticoid diabetes ) 
can be obtained. Adrenalectomy in man 
produces amelioration of glucose tolerance, 
or of diabetes and even cures some cases of 
diabetes in hypercorticalism. 

The thyroid hormone increases intestinal 
absorption of glucose and rapidity of utiliza- 
tion of glycogen. Treatment with thyroid 
hormone does not produce diabetes in normal 
animals. In dogs with reduced mass of pan- 
creas, thyroid treatment can produce transi- 
tory or even permanent diabetes. Thy- 
roidectomy has a preventive action on dia- 
betes of sub-totally pancreatectomized rats; 
it has no clear action on diabetes in dogs; it 
can diminish the intensity of diabetes in 
human beings. 

Sex hormones have a definite action on the 
evolution of diabetes consecutive to sub-total 
pancreatectomy in the white rat. The 
ovary or estrogens diminish the frequency of 
this diabetes; the testicle or androgens in- 
crease its frequency and severity. A com- 
bined treatment with estrogens and insulin 
produces regression of a large proportion 
( 65 per cent) of alloxan diabetes. Estro- 
gens produce hyperplasia of islets and in- 
crease of insulin and also some action on 
pituitary and other glands. 

In the endocrine equilibrium, any hormone 
can have synergic, antagonistic, condition- 
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ing or regulating action in respect of other 
hormones. 

In all forms of diabetes there is an insuffi- 
ciency of insulin in relation to the needs of 
the organisms. The deficiency is absolute 
when there is lack of insulin secretion. The 
deficiency is relative (a) when the secretion 
is diminished; (b) when the secretion is nor- 
mal, but the requirement of insulin is in- 
creased; and (c) when there is resistance to 
insulin. 

In diabetes there is also an imperfect 
regulation of the endocrine secretion of the 
pancreas, since it cannot adjust itself to the 
needs of the organism in order to bring about 
a normal sugar level. 

In all forms of diabetes, pituitary and adre- 
nal secretions, whether normal or not, 
augment diabetes. All the endocrine glands 
play a part in all diabetic states, either 
directly because of their specific function or 
through their influence on other organs. 
The importance of these actions has not yet 
been established. 

The various forms of experimental dia- 
betes are due to the destruction of the normal 
equilibrium of all these factors. With time, 
it is hoped, it will be possible to establish 
what equilibrium exists in the various forms 
of diabetes met with in human beings. This 
knowledge should give us a firmer basis for 
the exact diagnosis and treatment of these 
cases. 
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Research & Engineering 
in J e n a  Z e i s s  W o r k s  

HUGO SCHRADE 

Works Director, VEB Carl Zeiss, Jena 

T HE unique position held by the Jena 
Zeiss Works in the research, develop- 
ment and construction of opto-fine- 

mechanical instruments has its root in the 
specific accomplishments of three pioneers - 
Carl Zeiss, Prof. Ernst Abbe and Dr. Otto 
Schott. 

By adopting in his ' Optical Workshops ' 
( established in 1846 in Jena, Eastern Ger- . 
many ) the " rational method of constructing 
technical products for physical effects ", 
Carl Zeiss initiated a development which 
covered the entire field of practical optics 
and, by perfecting the working methods and 
refining the implements for the regulation 
and control of practical work, he imparted 
to his workshop the character of an ' Aca- 
demy of Subtle Technical Arts '. 

As the first scientific collaborator of Carl 
Zeiss, Prof. Abbe enunciated the theory of 
the microscope and of optical instruments in 
general. He laid down the principles of 
geometrical optics and the laws governing 
the limitation of rays by apertures. He thus 
became known as the originator of modern 
optics and -by introducing and consoli- 
dating in the Jena Zeiss Works an intimate 
co-operation between scientific and practical 
work-as the reformer of practical and tech- 
nical optics. 

In collaboration with Ernst Abbe and 
Carl Zeiss, Dr. Schott - in the JENAer 
Glaswerk Schott & Gen. -succeeded in the 
production of new kinds of optical glasses 
and in introducing those scientific glass- 
making methods which alone made it possible 
to advance opto-scientific instrument manu- 
facture to its high standard. 

In the course of four generations of un- 
interrupted service on the part of Zeiss 
scientific investigators, engineers and highly 
qualified craftsmen, there has been amassed 
a steadily increasing abundance of knowledge 
and experience, capability and talent and of 
routine and innovation forming that pro- 
verbial ' Jena Climate ' which now as before 

provides so invigorating and creative an 
atmosphere for research and the building of 
scientific instruments. Established 110 years 
ago, the Jena Zeiss Works now employ 18,000 
people and represent not only the largest 
but also the most important optical enter- 
prise of the world as regards the range 
and volume of their opto-finemechanical 
and physico-technical manufacturing pro- 
gramme. This remarkable rise and world- 
wide reputation the Zeiss works owe to the 
unsurpassed and continuously improving 
quality and performance of their products, 
which are the final results of intensive 
research work and which, pursued on a 
broad basis, also includes research on 
fundamentals. The entire field of research 
and investigation of the Zeiss works is 
determined by the scientific branches of 
physics, mathematics, chemistry, biology, 
mineralogy and medicine. 

The increasing demand on the part of 
research and industry calling for the em- 
ployment of microscopy, photometry and 
spectroscopy in the invisible regions of the 
spectrum prompted the Zeiss works to de- 
vote special efforts to the design and devel- 
opment of instruments for all wavelengths. 
Since in the invisible regions the eye must be 
replaced by objective types of radiation 
receivers as indicating devices, such as 
photocells, multipliers or thermocouple ele- 
ments, the Jena Works included also these 
in their research and manufacturing pro- 
grammes. In addition to optical micro- 
scopy, their classical field, the Zeiss Works 
have developed electron microscopy and 
have provided instruments permitting direct 
vision in the region of large, organic mole- 
cules, such as viruses, for studying the finer 
structural details of cells, and affording an 
insight into the fine structures in other 
provinces which could not be rendered 
visible by optical microscopy. There is a 
staff of excellent physicists who devote 
specialized attention to the design of new 
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instruments and appliances in the fields of 
physics of solids and wave physics, emission 
research, electron optics and physical che- 
mistry. 

Opto-finemechanical and physico-technical 
instruments leaving the Jena Zeiss Works 
have long been known for their excellent 
performance, not only in the laboratory or in 
the measuring room when using them with 
every care and under even temperature con- 
ditions, but, traditionally, they are expected 
to operate with invariable precision if 
handled less carefully and under adverse 
climatic conditions. They include instru- 
ments whose single components are made 
and assembled to an accuracy amounting to 
fraction of a micron ( 0.00004 in.) but which, 
in practical work, are exposed to tcmpera- 
tures ranging from - 30°C. to + 60°C. without 
their functions being impaired. They are 
expected to render the samc reliable service in 
the arctic and icy wastes of highest mountain 
regions, as in the salty air of the equator or 
in tropical humidity, and are to stand up 
equally well in the dry and dust-laden air of 

the desert as in the moist and often acid- 
containing air of underground mines. 

I t  is this constancy and matter of course 
behaviour under most exacting conditions 
which earned for Zeiss instruments made in 
Jena the worldwide reputation they enjoy. 

Zeiss instruments are in use in research 
institutes, industrial laboratories and work- 
shops, surveying offices, clinics and hospitals 
as well as in many cultural centres in the 
eastern and south-eastern countries of Asia. 
Supplied in steadily increasing numbers to 
China, India, Pakistan, Indonesia, Malaya, 
Burma, Ceylon, etc., they render indispens- 
able service in surveying and in topographical 
and cartographical registration of wide tracts 
of land, including inaccessible jungles or 
mountain ranges. 

Microscopes made in Jena form a major 
part of Zeiss exports to the Far East and 
south-east Asia. There is a particular 
demand for the medical research type 
' Lumipan ' as also for the ' Neophot ', 
reputed to be the finest camera-microscope 
for metallographical purposes, together with 
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the convenient test strip attachment and the 
' Citoplast ' microscope for a variety of 
stereoscopic observations. At the 1955 Leip- 
zig Fair, the new Polarizing Microscope, 
' Polmi A ', aroused special interest. Being 
for the first time equipped with plane-field 
optics furnishing a remarkably large visual 
field, the new microscope is particularly well 
suited not only for mineralogical and petro- 
graphical purposes, but is equally well 
adapted to chemical industries, as also for 
medical and biological work with particular 
reference to cellular research. 

Whereas the maximum obtainable magni- 
fication in optical microscopy is about 2,000 
diameters, the Jena Electron Microscope 
' Elmi D 2 ' furnishes a series of maenifica- 
tions of 2,000, 6,400, 8,000, 12,000,~20>000 ALL-AUTOMATIC INFRARED RECORDING S~ECTRO. 
and 28,000 diameters which may be subse- PHOTOMETER ' UR 10 ' 
quently increased by a 5 x auxiliary micro- 
scope, thus resulting in a maximum magni- 
fication of 150,000. An outstanding feature of the image in the centre of the field when 
of this instrument is the unique preservation changing the magnification. 

The vhvsico-ovtical line of Zeiss measurine 
instrukents inciudes the Abbe Food ~ r ;  
ducts and Dipping Refractometers, Interfero- 
meters, either stationary for laboratory use or 
portable for mine gas examination. They 
are supplied for numerous fields of applica- 
tion: in medicine, in veterinary clinics, food- 
examination offices, chemical and technical 
institutes, industrial and metallurgical labo- 
ratories and mines. Another notable instru- 
ment in this branch is the Schlieren Appa- 
ratus which adapts itself to a wide range of 
thermo-, aero- and hydrodynamical prob- 
lems as also in technological and medical 
research as well as to elcctroplioresis and 
diffusion work. Other instruments in this 
field which are exported are the well-known 
Pulfrich Photometer and the different equip- 
ment for spectrochemical emission analysis, 
viz. the Quartz Spectrograph ' Qu 24 ', the 
Spectrum Projector, the Rapid Photometer 
and the Abbe Comparator. Of the new 
models of instruments developed in the 
field of spectrochemical analysis, the All- 
automatic Infrared lZecorcling Spectrophoto- 
meter UR 10, covering the spectral region 
from 1 to25mp, attracted particular attention 
a t  the 1954 Leipzig Fair and represented one 
of the export attractions at  the Leipzig Fair 
in the spring of 1955. The same applies to 
the Zeiss Projection Electrometer and to the 
Electrical Indicating Devices for measuring 
radiations with various types of receivers. 



They are designed for use in the Zeiss Uni- 
versal Spectrophotometer with interchange- 
able quartz, glass and rock-salt optical units 
for the ultraviolet, visible and infrared re- 
gions of the spectrum. 

Zeiss exports of surveying instruments to 
east and south-east Asia are now assum- 
ing proportions approaching the limit of 
the Jena production capacity, more espe- 
cially where such instruments as the Seconds 
Theotlolite ' Theo 010 ', the Theodolite 
' 030 ' and the Engineers' Level ' Ni 060' are 
concerned. 

The Theodolite '030 '  is now being 
equipped with Logarithmic Tacheometer 
Wedge, ' Lotakeil ' - an innovation permit- 
ting the direct optical measurement of dis- 
tances up to 600 m. with an accuracy of *3 
cm. for 100 m. and of f 15 to 20 cm. for 

600 m. The ' Lotakeil ' may also be used 
in conjunction with the Reducing Tacheo- 
meter ' Dahlta 020 '. This innovation places 
at  the disposal of the surveying profession 
an optical distance-measuring equipment 
affording large-scale traversing work to 
be carried out optically a t  a considerable 
saving in time. 

The Jena surveying instruments produc- 
tion schedule further provides equipment 
for terrestrial and aero-photogrammetry, 
including the ' Phototheodolite 19/1318 ', 
' Stereocomparator 1818 ' the Reflector Ste- 
reoscope with Tracing Stereometer and 
Stereoautograph ' 1318 '. The latter is de- 
signed for the line plotting of photograms 
taken with the Phototheodolite and repre- 
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sents the most suitable and economical 
instrument for ground photogrammetry. 

For large-area topographical and ordnance 
surveys the aero-photogrammetrical method 
is not only the most time-saving, but also 
the most exact and economical procedure. 
To obtain the necessary air-photo plan, or 
mosaic, the oblique aerial photograms taken 
with an aerial surveying camera require to be 
rectified, i.e. they are converted into strictly 
vertical photographs to the prescribed scale 
with the aid of the Zeiss All-automatic 
Rectifier ' SEG I ' and are then conveniently 
composed to form the complete air-photo 
plan from which the final map is plotted by 

the Stercopl;lnigraph. The  latest model of 
the Stereoplanigraph built in the Jcna Zeiss 
Works is a stcrcoscopic typc of plotting 
machine, wliich to an astonishing degree of 
accuracy attends to all plotting and mapping 
operations and truly reprcsents a universal 
plotting machine of highest quality and per- 
formance. I t  is a top-flight product of the 
German opto-finemechanical industry. 

To keep abreast of the drastic changes in 
manufacturing methods which occurred 
during the past generation, when production 
assessed by human judgement and based 
upon experience was gradually replaced by 
modern engineering methods known as 
' interchangeable manufacture ', the Jena 
Zeiss Works developed those particular tools 
and instruments which are indispensable for 
satisfying the much narrower limits of per- 
missible variability and which provide the 
scientific basis of interchangeable manufac- 
turing methods. 

In keeping with the Zeiss tradition the new 
Fine-limit Measuring Instruments soon 
shared the same excellent reputation with the 
remaining opto-scientific products turned out 
by Jena and now represent a main item of 
the exports of the Jena Works. They cover 
the entire range of precision tools from the 
Optical Bevcl and Optical Gear Tooth 
Micromcter up to the Universal Measuring 
Microscope and to  the Interference Coa- 
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parator permitting the determination of one 
hundred thousandth of a millimeter. Thev 
include Dial Gauges and Micrometers as well 
as Mechanical High Precision Indicators, 
Master Gauge Blocks, Universal Metroscopes 
and the Involute Gear Tester, thus offering 
a well-considered and comprehensive system - 
of testing and checking means forming the 
scientific basis and prerequisite for quality 
production. 

Astronomical instruments, Observatory 
Domes and Zeiss Projection Planetaria, have 
largely contributed towards consolidating 
the worldwide reputation of the Jena enter- 
prise. The manufacturing programme of 
this department ranges from telescopes of 
imposing dimensions for research purposes 
down to the small sizes for amateurs. I t  
contains, to cite a few, such instruments as 
Refracting and Reflecting Telescopes, Astro- 
graphs, Spectrographs, Coelostats, Comet 
Finders, Transits, Co-ordinate Measuring Ins- 
truments, Blink Comparators and many 
others. One of the outstanding products 
in this line is the 1.20 m. Schmidt Re- 
flecting Telesco~e built in 1954 for the 
~ambk-g-~ergehorf  Observatory, and a 
second one of 2 m. for the Ger-man Academy 
of Science is now nearly complete and 
will be the largest Reflecting Telescope 
with the exception of the Mt. Palomar tele- 
scope in the United States of America. 

Zeiss Planetarium Projectors operated in 
pre-war times in many capital cities of the 
world were in post-war years supplied to 
Stalingrad, Prague and Stalinogrod ( Poland ). 
One such is to be erected soon in Peking, 
while the order for a second one for the 
People's Republic of China is expected. 
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The Opto-medical Division of the Jena 
Zeiss Works has been for years supplying to 
eastern and south-eastern countries of Asia 
microscopes for medical and bacteriological 
work as well as specialized equipment for 
surgery, gynaecology and ophthalmology. 
The shadow-free operating room illuminant 
' Pantophos 800 ', which is now provided 
with a new swivelling device for convenient 
illumination in any direction, is practically 
devoid of heat radiation and automatically 
switches over to a secondary battery should 
the main supply system fail. An instru- 
ment claiming particular attention is the 
Colposcope I facilitating the early discovery 
of latent growths and pathological degenera- 

- tions. Other instruments supplied by the 
Opto-Medical Division include Slitlamps, 
Ophthalmoscopes, Retinal Cameras as well 
as the Hartinger Coincidence Refracto- 
meter and the Adaptometer. Zeiss ophthal- 
mic lenses, introduced as Zeiss Punktals, or 

SECTIONAL VIEW O F  THE ZEISS PHOTO LENS 
' BIOTAR ' 

protective types known as Zeiss Uro-Punktal 
and Zeiss Umbra1 lenses represent a con- 
tinuously growing export item. 

Ever since their first appearance in the 
nineties, Zeiss l'rism Binoculars proved to 
be a source of satisfaction to a multitude of 
owners in all parts of the world. Their 
popularity made them a synonym of the 
name ' Zeiss '. Other products of this group 
are the Zeiss Theatre Glasses and Rifle-sight 
Telescopes. 

Zeiss Photographic Optics include record- 
ing, processing and projection types of lenses 
used in every branch of scientific research, 
industry and by thousands of amateur photo- 
graphers. Equipped with Jena lenses, the 
new Zeiss ' Werra' camera attracted parti- 
cular attention a t  the Leipzig Fair of 1955. 
Embodying new technical features and 
selling a t  a reasonable price, this camera is 
rather an attractive investment for ama- 
teurs. For domestic recreational and cul- 
tural entertainment the Zeiss production 
programme carried several types of port- 
able cinema projectors which in the last 
few years have been enjoying a constantly 
growing popularity. 



Dr. Irene Joliot-Curie (1897-1956) 

W E regret to announce the death of Ilr. 
Irene Joliot-Curie, French Phvsicist 
and Nobel Prize winner, on 17 March 

1956 at  the age of 58. 
Dr. Irene Joliot-Curie was born in Paris 

on 12 September 1897. After passing her 
Raccalaureat in 1914, Irene Curie registered 
a t  the Faculty of Sciences, hut for the entire 
duration of war, she devoted herself mainly 
to the X-ray service directed by her mother 
and participated in the equipping and main- 
tenance of the Red Cross radio-electric 
material in the war zones. As soon as the 
war ended, Irene Curie entered the Radium 
Institute as her mother's laboratory assistant. 
She completed her higher studies and ob- 
tained a ' Licence es Sciences Mathematiques 
et Physiques ' in 1920. 

Dr. Irene Curie began her scientific work 
in 1921 with the study of chlorine isotopes. 
She then launched into research on the 
radioactivity of radium and polonium and 
with a thesis on Research otc the ' albha ' rays 
of bolonium, $uctr~ation of their course, sbred 
of their releuse, their ionizing bower, she oh- 
tained her doctorate in 1925. 

Irene Curie married Frederic Joliot in 
1926 and from then on worked in close 
collaboration with her husband. Various 
experiments relating to the stutly of ' alpha ' 
radiation led her to seek new methods, which 
turned out to be extremely useful in the 
accumulation of relatively important quan- 
tities of radium 'I)' and of polonium ex- 
tracted from radium, and for the purpose of 
preparing sources of absolutely pure and 
high intensity polonium. Later she collabo- 
rated with her husband in research on the 
projection of atomic nuclei, which led to the 
discovery of the neutron and then to proof 
of the materialization of purely electro- 
magnetic radiation, as well as the existence of 
artificially induced radioactivity. I t  was for 
these last-mentioned experiments that she 
and her husband received the Nobel Prize 
for Chemistry in 1934. 

After working for two years as Director 
of Research a t  the Radium Institute. Irene 

J o l i o t - C u r i e  
became a member 
of t he  Inter-  
national Radium 
Standardization 
Commission in 
1934 and in 1935 
occupied t h e  
post of Director 
of Research a t  
t h e  Nat ional  
C o u n c i l  f o r  
Scientific Re- 
search. A member 
of the Executive 
Committee of the 
A s t r o p h y s i c a l  

DR. I R E N E  JOLIOT-CURIE Research Service, 
she was first ap- 
pointed ~ e a d k r  

a t  the Faculty of Sciences of Paris 
University in 1937 and Professor during the 
same year. In 1939 she became a Membzr 
of the Higher Council for Scientific Research 
and in 1946, when the French Atomic Energy 
Commission was set up, she became one of its 
four Directors. In 1947 she succeeded Prof. 
Debierne as Director of the Radium Labora- 
tory and was appointed Titular Professor a t  
the Sorbonne University. Dr. Irene Joliot- 
Curie held the post of Under-Secretary of 
State for Scientific Research in 1936. 

A member of numerous scientific societies, 
Irene Joliot-Curie was a Foreign Corres- 
ponding Member of the Belgian Royal 
Academy of Medicine, the National Academy 
of Sciences, India, and the Academy of 
Sciences of the U.S.S.R. 

Dr. Irene Joliot-Curie is the author oE 54 
scientific works, of which some were produced 
in collaboration with her husband. She has 
also published a major treatise on The Che- 
mistry of Aratural Radio-Elements. 

Dr. Irene Joliot-Curie was awarded the 
' Medaille de la Reconnaissance Francaise ' 
( Medal of French Recognition ) in 1918 
and had been an Officer of the Legion of 
Honour since 1939. 



C h e m i c a l  & T e x t i l e  
Standards  Convention 

T HE Chemical and Textile Standards 
Convention, organized by the Indian 
Standards Institution at  Bombay 

during 9-15 January 1956, was the second 
convention to be held. The first convention 
held in December 1954 at Calcutta was 
mainly concerned with certain fields of engi- 
neering and building industries. These con- 
ventions are organized with a view to focus 
public attention on problems of standar- 
dization in different fields of industry, and to 
assist the trade, industry and the organized 
consumer sector, to a better appreciation of 
the nature of the problems involved and the 
ways in which they could be resolved. 

The convention, which was attended by 
about 600 delegates, was inaugurated by Shri 
T. T. Krishnamachari, Union Minister for 
Commerce and Industry, and Iron and Steel. 

The convention was divided into three 
sessions on Textile Industries, two on Chemi- 
cal Industries, and three joint sessions on 
Introduction of Metric System of Weights 
and Measures in Indian Industry, IS1 Certi- 
fication Marking and Statistical Quality Con- 
trol. Sixty-four papers were presented. 

Textile session 

Shri Nityanand Kanungo, Minister for 
Industry, Government of India, presided over 
the session. The subjects discussed were: 
(1) Standardization and the handloom indus- 
try; (2) Textile standards and the consumer; 
and (3) Standardization of materials used by 
the textile industry. 

Eight papers were presented on the subject 
of standardization in handloom industry which 
discussed the difficulties the weavers of hand- 
loom cloth were undergoing, the remedies to 
overcome them, and ways and means of con- 
trolling the quality of handloom cloth. The 
main handicap of weavers, it was pointed 
out, was the difficulty in obtaining the correct 
quality of yarn and good quality dyes and 
chemicals. The shades obtained for the 
cloth are not uniform and the cloth produced 
lacks uniform texture and finish. The supply 
of known qualities of yarn, standard dyes and 

chemicals, and facilities for dyeing and test- 
ing at  convenient centres were some of the 
measures suggested to overcome the handi- 
caps facing the industry. 

Textile standards and the consumer - Mr. 
J. C. Bums, Vice-Chairman of the Mill- 
Owners' Association, Bombay, presided. 
Seven papers were presented to this session. 
The subject of standards in cloth manufac- 
ture aroused considerable interest. I t  was 
unanimously agreed that standards should 
be used to regulate the quality of textile 
fabrics. 

In one of the papers it was pointed out 
that the present method of marking cloth is 
not satisfactory, and certain necessary in- 
formation regarding cloth in the finished 
state, which is necessary to safeguard the 
interest of the consumer, was lacking. Short 
life of cloth, shrinkage, colour fading and 
other defects are some of the complaints of 
the consumers. There is, therefore, a need for 
an organization which is in close contact 
with the consumers and the processors to see 
that the consumer obtains cloth with satis- 
factory qualities such as wearing property, 
durability, quality, colour, etc. Several sug- 
gestions were put forward regarding the 
standardization of cotton textiles, such as 
introduction of self-explanatory marks, 
stamps, labels, and a ' consumer service 
through informative labelling '. 

Standardization of materials used in textile 
industry -This session was held under the 
chairmanship of Shri G. D. Somani, Presi- 
dent, Mill-Owners' Association, Bombay. 
Six papers were presented. 

Most of the textile mill requirements such 
as chemicals, mill stores and accessories, 
which were previously imported, are now 
manufactured in the country, but the quality 
of the materials needs further improvement 
if they are to be accepted by the consumer 
without any reservation. Six papers were 
presented to this session which dealt with 
(1) Physico-chemical properties and quality 
of rayon; (2) Standardization of vegetable 
tallow; (3) Review of Indian Standards; 
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(4) Standardization of bobbins; (5) Problems 
relating to standardization of materials with 
special reference to processing conditions 
and performing conditions; and (6) Standar- 
dization of starch. 

Chemical session 

Methods of sampling and analysis - Shri 
C. R. Rao, General Manager, Tata Chemicals 
Ltd., Bombay, presided. 

The papers presented to this session were 
grouped under two heads: (1) Methods of 
sampling and analysis; and (2) Composition 
versus performance specifications for chemical 
industries. 

Methods of sampling and analysis - Of the 
nine papers presented to this section, four 
dealt with sampling of coal and coke, two 
with manganese ores and the others with 
Orissa graphite, marine salts and applica- 
tions of complexones respectively. 

The paper on methods of sampling coal for 
the cement industry discussed the measures by 
which sampling could be made more reliable. 
They are: (1) installation of washing and 
screening plans at  the collieries ; (2) installation 
of mechanical arrangements for subdivision 
of gross samples; (3) automatic sampling; and 
(4) sampling of coal as used. In the paper 
on methods of sampling and analysis of coke 
and coal, it was shown that errors due to 
analysis, by different persons, in different 
laboratories, were not as great as errors due 
to sampling procedures at different stages, 
and lack of effective sampling procedures 
alone lead to wrong evaluation of coal. 

During the discussion of the paper " Cha- 
racteristics of Orissa graphite ", it was pointed 
out that the physical properties of graphites 
are more important than their chemical com- 
position, and that it would be desirable to lay 
down different standards for graphites for 
different uses. 

The suggestion to modify the sampling 
procedure as prescribed in IS: 253-1951 for 
common salt, and to adopt the quick-assay 
method developed by the CentraI Salt Re- 
search Institute, Bhavnagar, for the analysis 
of common salt was discussed in one of the 
papers. I t  was considered that the modi- 
fied sampling method would not be quite 
suitable when large heaps of salt are handled. 
I t  was proposed that the quick assay method 
should be examined further with a view to 
adopt it as an alternative method for routine 
analysis. 

Composition versus performance - Col. 
A. N. Kapur, Chief Superintendent, Tech- 
nical Development Establishment, Kanpur, 
presided over the session dealing with com- 
position versus performance specifications 
in chemical industries. 

The usefulness of a particular material 
cannot be easily judged on the basis of its 
composition or performance. Composition 
specifications demand critical analysis of 
samples. The disadvantages of such a 
method lie in making the specification too 
rigid and in not allowing any initiative on 
the part of the manufacturer to improve the 
product. The advantage lies in the uni- 
formity of the product manufactured. Per- 
formance specification tests are usually time- 
consuming, but they do not enforce uni- 
formity of product. I t  is, therefore, diffi- 
cult to lay emphasis on either of the specifica- 
tions, but a composition specification with 
a reasonable direct or indirect performance 
test is generally a more easily workable basis. 

While discussing the paper on specifications 
of lubricating oils, it was pointed out that 
analytical tests, such as the copper strip test, 
would give misleading results, as discoloura- 
tion of the strip is due to sulphur type of 
inhibitors added to the oil to improve its 
performance. Engine performance tests are 
considered to be more reliable. It was sug- 
gested that work should be carried out to 
correlate laboratory tests with engine per- 
formance tests with the help of radio isotopes. 
Though physico-chemical tests provide im- 
portant indications of the performance of the 
oil, engine performance tests are essential. 
A composition specification was preferred 
because the ultimate product would be uni- 
form and would also give a uniform per- 
formance. Engine oils of the same composi- 
tion have been found to give, in some cases, 
different performance data. This is attri- 
buted to the presence of dissolved carbon 
suboxide. 

On the subject of paints, it was emphasized 
that physico-chemical methods of paint 
evaluation gave reliable results. A single 
point practical method of evaluation was sug- 
gested to correlate paint performance with 
composition. I t  was also pointed out that 
performance data, in terms of physical and 
chemical characteristics of paints, investigated 
over a period of 5-10 years, would enable 
a better understanding of the performance 
specification and chemical composition. 
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The mobilometer was considered to give 
more reliahle and consistent values for paint 
viscosity than the Ford Cup viscometer. 

Composition specification for paints, it was 
observed, limited the initiative of the manu- 
facturer, and it was, therefore, suggested that 
performance specification should receive more 
emphasis as it would give more latitude for 
the manufacturer in the choice of raw 
maierial. 

A scheme for assessing the weathering re- 
sistance of paints by exposure tests, to be 
carried out a t  different centres in India, was 
proposed. I t  was pointed out that, under 
rigid conditions, a relation could be estab- 
lished between accelerated weathering tests 
and exposure tests. 

Two of the papers presented to this 
session dealt with non-slip deck paints and 
anti-fouling paints used in the navy. The 
use of arsenic in anti-fouling paints was con- 
sidered unnecessary as they do not give pro- 
tection against barnacles. So far, there were 

, no facilities for testing non-slip paints, but 
an apparatus has been recently set up at  the 
Naval Headquarters, Bombay, for such test- 
ing work. 

Introduction of metric system in industry 

This joint session was held under the chair- 
manship of Shri Nityanancl Kanungo, Minis- 
ter for Industry, Government of India, who 
observed, that the decision of the Govern- 
ment to adopt the metric system of weights 
and measures as the sole system along with 
decimal coinage should receive more publi- 
city so that the great masses in the country 
could become aware of the impending change. 
A Standing Metric Committee had been es- 
tablished to advise the Government on the 
form of legislation, the phasing of the change 
and other matters connected with the intro- 
duction of the new weights and measures. A 
Bill for introducing metric system would be 
placed before the Parliament shortly. 

Shri Pitambar Pant, who opened the dis- 
cussion, pointed out that the following essen- 
tial aspects of the problem of change-over 
to the metric system required discussion : 
(1) Nomenclature; (2) means of publicity ; 
(3) question of standards, the way in which 
they can help in the smooth change-over; 
(4) proper phasing of the change-over; 
(5) conversion in Railways and Posts & Tele- 
graphs Department - the most important 
industrial activities in the public sector; 

(6) supply of weights and measures, mainte- 
nance of standards and organization of ad- 
ministration of reform; (7) general prob- 
lem of replacement and/or modification of 
the existing equipment and problems of engi- 
neering; and (8) training of personnel by 
means of handbooks, conversion tables, edu- 
cation, etc. 

Shri Pant was of the view that adoption 
of the international nomenclature in full 
would give maximum advantages, avoid con- 
fusion and bring India in line with other 
countries employing the metric system. 

StRtIstical quality control 

This joint session was held under the 
cl~airmanship of Lala Shri Ram, who ob- 
served that statistical quality control (SQC) 
could help the IS1 in formulating realistic 
standards, and the industry in manufacturing 
standard goods of quality. He had found 
from experience that widespread use of SQC 
techniques led to significant economies in 
production coupled with improvement in 
quality without extra investment. Each 
industry, he observed, had problems peculiar 
to its own and has to deal with them indivi- 
dually. Explaining the usefulness of SQC 
techniques in the formulation of standards, 
he emphasized the distinction between the 
design and acceptance clalises in a standard. 
Widespread use of control charts gives a 
quantitative estimate of the range of varia- 
tion of different quality characteristics of a 
product during manufacture. This informa- 
tion can be used to arrive a t  the quality limits 
of different characteristics of a product to be 
specified in design clauses in the standard. 
Quality limit of existing standards can also 
be revised on the basis of performance data 
collected by the industry to make standards 
more realistic. The acceptance clauses, which 
include the method of sampling and method 
of interpretation of test results of samples 
for ascertaining conformity of a lot, can only 
be based on the theory of probability, which 
is one of the techniques of SQC. 

Dr. S. Vaswani, inaugurating the dis- 
cussion, stressed the importance of carrying 
out tests, based on scientific principles, for 
the determination of the quality of raw 
materials, accessories and stores needed by 
each industry. The SQC techniques, she 
said, would be of considerable assistance in 
this respect as they would indicate the 
number of samples to be tested by the buyer 
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and how the test results should be inter- 
preted to arrive a t  correct decisions. The 
SQC techniques are different from the con- 
ventional methods of quality control. In 
the latter, the quality of products is con- 
trolled only a t  the inspection stage by elimi- 
nating defective goods, but the former is 
meant to reduce the production of defective 
goods by controlling the quality of products 
a t  various stages of manufacture. 

Regarding the role of SQC in the formula- 
tion of standards, it was pointed out that the 
limits of quality characteristics and their 
allowable range of variation should be spcci- 
fied in standards after proper study of actual 
conditions existing in industry. In con- 
clusion Dr. Vaswani observed that SQC 
seldom yielded spectacular results if intro- 
duced in a haphazard way and that it should 
be introduced as a whole. Another im- 
portant prerequisite for the success of SQC 
was the training of personnel in the factories 
engaged in the work. Experience has shown 
that maximum benefit of SQC is derived only 
by those factories where the management, 
technicians, operatives, etc., had clear ideas 
of the basic principles underlying SQC. 

In the discussion that ensued, the various 
applications of SQC in chemical and textile 
industries were presented, and the use of 
SQC in standards for laying down acceptance 
clauses were advocated. 

Certification marking 

This session was held under the chair- 
manship of Shri K. R. Damle, Chairman of 
the Tariff Commission. 

The chairman observed that the Govern- 
ment of India and the State Governments 
had formally decided to implement Indian 
Standards for the purpose of Government 
purchases, and what was now necessary, was 
the implementation of the standards on a 
nation-wide scale. He observed that in- 
dustry and trade should work for industrial 
self-regulation in public interest through 
general adoption of standards. If industry 

and trade volunteered for self-regulation, 
the task of the IS1 would be considerably 
lightened. Shri Damle also pointed out 
that the Tariff Commission, as a rule, always 
recommencleil the formulation of Indian 
Standards in the case of those industries 
which seek protection. 
' Initiating the discussion, Dr. Venkate- 
swaran gave an interesting account of the use 
of trade marks and certification marks dating 
from the Roman l'eriod. He observed that 
the IS1 ( Certification Marks ) Act, 1952, 
could be improved in order to further protect 
the Certification Mark of the ISI. Dr. 
Venkateswaran suggested that the Standard 
Mark of the IS1 should be rigistered as a 
Certification Trade Mark under the Trade 
Marks Act, 1940, as it would give civil pro- 
tection to the Mark. 

The five papers presented to this session 
dealt with the certification schemes in use 
at present in different parts of the country. 
The Certification Marks Scheme of the IS1 
formed the subject of one of the papers. 

The paper on Agmark and its working 
revealed that the following commodities are 
a t  present graded on a voluntary basis for 
internal consumption: ghee, butter, edible 
oils, fruits, rice, gur, cotton and eggs. Those 
graded compulsorily for export are tobacco, 
sann hemp, wool and bristles. I t  was in- 
tended to extend the compulsory grading 
scheme to pepper, ginger, cashew kernels, 
and vegetable and essential oils. 

Other papers presented were: Quality 
marking scheme for handloom cloth in 
Uttar Pradesh; A certification and ins- 
pection scheme for tea-chests-plywood; and 
Inspection of cotton piece goods meant for 
export. 

In the discussion that followed, it was 
pointed out that Indian Standard Speci- 
fications could be used by other bodies like 
the Cotton Textiles Fund Committee for 
their certification scheme. The methods of 
applying the certification mark and other 
related problems were also discussed. 
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VACUUM VALVE IN PULSE TECHNIQUE, 
Vol. IX by P. A. Neeteson (Electronic 
Valves Series published by Philips Tech- 
nical Library, Eindhoven, Holland ), 1954. 
Pp. 170 + viii 

The pulse technique is of great importance in 
all developmental work on electronic regu- 
lation, control, computation and the like. 
I t  is, however, somewhat unfortunate that 
the operation and performance of even some 
of the more important elements, round which 
this technique has grown, is not well under- 
stood. Neeteson's book seeks to fill in this 
lacuna by presenting a unified and connected 
method of treatment of the basic materials 
of the technique involving the use of vacuum 
valves. Following an introductory note 
the book begins with a short but very read- 
able account of the basic theory of switching 
( Section 2 ). The application of this theory 
to simple switching circuits is then illustrated 
in Section 3. Electron tubes as switching 
device are then introduced (Section 4 )  
followed by a short note on the method of 
operational calculus ( Section 5 ). Section 6 
gives a fuller treatment of electron tubes as 
switching elements. This includes a detailed 
study of the effects of both positive and nega- 
tive going pulses on the grid of a triode, and 
on the anode circuit of a diode and a triode 
valve. The remainder of the book ( Sec- 
tion 7 ) is devoted to a discussion of the multi- 
vibrator family consisting of the three basic 
types, viz. astable, monostable and bistable. 

As mentioned in the introduction, the 
main aim of the author has been " to indicate 
the methods of determining the behaviour of 
a network in which electronic tubes are used 
as switches ". In this the author has suc- 
ceeded to a large measure. Nevertheless, 
there are some defects which it is the duty 
of the reviewer to point out. Some of the 
discussions, for example, could have been 
curtailed with advantage. Thus, equation 
23.6 could have been obtained in a much 
simpler way without affecting the illustration 
of the method of treatment suggested. At 
some places, the statements made are rather 
misleading. The statement on page 42 that 
the " occurrence of overshoot will depend on 

the shape of the grid current-grid voltage 
characteristic and on the initially applied 
voltage waveform at the grid " is confusing 
and needs qualification ( as is apparent 
from the example given thereof ). The ar- 
rangement of the discussions in Section 6 - 
some simpler and some more rigorous - of 
the problem when a grid-current flows leaves 
much to be desired. On the other hand, 
the section on operational method could 
have been expanded and made more infor- 
mative. There are also some printing errors. 
However, apart from these minor blemishes, 
the book is an. illuminating survey of a 
rather obscure field, and will be read with 
interest and profit by those engaged in the 
teaching of the fundamentals of the pulse 
method as also by those carrying on original 
research on subjects involving the use of the 
pulse technique. 

S. DEB 

THE METALLURGY OF ZIRCONIUM. Edited 
by Benjamin Lustman & Frank H. Herze, 
Jr. ( National Nuclear Energy Series, 
McGraw-Hill Book Co. Inc., New York), 
1955. Pp. xviii + 776. Price $ 10.00 

The National Nuclear Energy Series is a 
comprehensive survey of the scientific and 
technological advancements in the United 
States programme for the development of 
nuclear energy. The Metallurgy of Zirco- 
nium belongs to the Materials Procurement 
Project Division of the series, and fifty ex- 
perts have collaborated in the compilation 
of this valuable volume. 

The book gives an extensive account of the 
present status and the projected future of 
zirconium and its alloys, and is divided into 
twelve chapters. The first chapter is de- 
voted to a historical r6sumC of the develop- 
ments leading to the nuclear engineering 
applications of zirconium which are based 
on its high melting point, outstanding corro- 
sion resistance, good strength at  room and 
elevated temperatures and, above all, its low 
thermal neutron absorption cross-section 
when it is hafnium-free. The second chapter 
is devoted to a discussion of the metal in 
non-nuclear applications as in chemical equip- 
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ment, alloys and electronics. Chapter 3 
deals with the occurrence of zirconium and 
gives estimates of the reserves in the United 
States. Chapters 4 and 5 provide a dis- 
cussion of the production metallurgy of zir- 
conium. The Chapter 4 is divided into four 
major parts: thermodynamic properties, 
Kroll process, other processes, and hafnium 
removal. The de-Boer process, which is 
essentially a process for refining zirconium 
sponge, is covered separately in Chapter 5. 
The evaluation of any prospective reduction 
process, as well as improvements in produc- 
tion processes, depend largely on a knowl- 
edge of the thermodynamic properties of the 
materials involved. I t  is, therefore, grati- 
fying to note that authentic data on the 
thermodynamic properties of zirconium and 
its compounds have been provided in the 
book. Possible methods of separating haf- 
nium from zirconium are presented but the 
method used by the United States is not 
specified. I t  would be of interest to mention 
here that a separation method based on 
solvent extraction with methyl isobutyl 
ketone containing thiocyanate was declassi- 
fied and presented by the United States at  
the recent Conference on the Peaceful Uses 
of Atomic Energy. The chapter on iodide- 
decomposition process lays special emphasis 
on the design of equipment and is one of 
the best in the volume. 

Chapter 6 is concerned with the melting 
and shaping of zirconium and its alloys, and 
would be of immense benefit to the com- 
mercial manufacturer as well as. to the re- 
search worker. 

The second half of the book is devoted to 
an exhaustive treatment of the physical and 
mechanical metallurgy, and the corrosion 
properties of zirconium and its alloys. 
Joining and finishing of zirconium are dis- 
cussed in Chapter 7. Chapter 8 on physical 
metallurgy gives the thermal, electrical, 
magnetic, thermionic and elastic properties. 
Well-reasoned discussions of transformation 
and deformation mechanisms are provided 
and the chapter is illustrated with numerous 
photomicrographs. In Chapter 9 the alloy- 
ing behaviour of zirconium is surveyed from 
theoretical viewpoints. Thirty-seven alloy 
systems are discussed and thirty-two binary 
equilibrium diagrams are presented. Chap- 
ter 10 on mechanical properties and Chap- 
ter I f  on corrosion characteristics unfold a 
great deal of data, hitherto not available, 

and i t  should be mentioned that good care 
has been taken to exclude spurious informa- 
tion resulting from material contamination 
or improper processing. The closing chapter 
( Chapter 12 ) deals with the analytical 
chemistry of zirconium. This is followed by 
an appendix covering metallography, and 
industrial hygiene and safety. 

Considering the joint authorship, the text 
is remarkable for its continuity except for 
very occasional overlapping of subject mat- 
ter, which is inevitable in such a compilation. 
Each chapter has been planned with an eye 
on further development of zirconium tech- 
nology and carries a t  the end a fairly ex- 
haustive list of references. 

The present volume is an excellent sum- 
ming up of the prevailing situation on zir- 
conium and would go a long way in stimulat- 
ing intelligent interest in the metal and its 
potentialities. I t  is a useful book of refer- 
ence for the prospective manufacturer and an 
inspiring guide for the research worker. 

BRAHM PRAKASH 

POLAROGRAPHIC TECHNIQUES by Louis Meites 
( Interscience Publishers Inc., New York ) 
( Distributors in India : Asia Publishing 
House, Bombay ), 1955. Pp. xiii + 317. 
Price $6.00 

This book is intended to serve as an intro- 
duction to polarographic technique and to 
enable the beginner in electro-analytical work 
to understand the theoretical background and 
the basic experimental principles involved. 
The author has achieved his objective in 
an admirable manner. After a brief general 
introduction, the various apparatus and cir- 
cuits employed in polarographic technique are 
fully explained with clear diagrams. In this 
connection it may be added that the de- 
tailed descriptions of the directions given to 
the beginner for carrying out the manipula- 
tions involved in polarographic analysis form 
a special feature of this book. Chapters 3-5 
deal lucidly with the fundamental principles 
of the current voltage curves and the inter- 
pretation of some of their characteristics. 
In short, the book contains all the informa- 
tion necessary for a beginner touse the polaro- 
graphic technique with confidence. I t  also 
contains two important appendices and a list 
of some 126 references which should not be 
missed by research workers in particular. 

Professor Meites's book is comparable to 
other standard text-books published in the 



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

past few years on instrumental analysis in 
electrochemistry, such as Polarography by 
Kolthoff, Electroanalytical Chcmistry by Lin- 
gane, New Instrumental Methods in Electro- 
chemistry by Delahay, etc. 

The book is attractively printed and 
bound in the American style. It should find 
a place in the libraries of all research insti- 
tutions and universities. 

K. S. G. Doss 

HIGH VACUUM TECHNIQUI.: - THEORY, PRAC- 
TICE, INDUSTR~AL APPLICATIONS AN11 PRO- 
PERTIES OF MATERIALS by J. Yarwood 
( Chapman & Hall Ltd., London ), 1955. 
Pp. viii + 208. Price 25s. 

The work under review is the third revised 
edition of the brief but useful monograph 
entitled High Vacuum Technique. I t  con- 
sists of six chapters with bibliography and 
index. In these chapters the subjects 
dealt are: ( 1 )  the production of high vacuum, 
(2) the measurement of high vacua, (3) the 
measurement of pumping speed, (4)  de- 
gassing and gettering, (5) the applications of 
high vacua in industry, and (6)  the properties 
of materials important in high vacuum 
technique. 

The author, while dealing with the enu- 
merated topics, has introduced the latest 
developments in apparatus with a clear dcs- 
cription of some important industrial pro- 
cesses. The book brings together, in a small 
compass, various facts regarding the relevant 
properties and the uses of materials em- 
ployed in vacuum work. 

The technique is so presented ss to enable 
the physics student as well as the vacuum 
technician to clearly grasp the salient and 
important facts encountered in the science 
and technique of high vacua. Thc book 
should, therefore, be found very useful both 
by those who study the science of high 
vacua for its own sake and those who employ 
high vacua in experiment and industry. 

SWAMI JNANANANDA 

ILLUMINATING ENGINEERING COURSE by H. 
Zijl ( N. V. Philips Gloeilampenfabrieken, 
Eindhoven, Holland ) [ Distributors in 
India : Philips Electrical Co. ( India ) Pri- 
vate Ltd., Calcutta], 1955. Pp. viii + 625. 
Price 40s. 

This book belongs to the Technical Series 
on 'Light' being published by Philips 
Gloeilampenfabrieken, Holland. 

The title of the book, however, appears to 
be somewhat misleading since the book is 
more in the nature of a collection of a series 
of discourses on illumination engineering 
than being a text-book. The discourses are 
spread over 23 chapters in about 240 pages 
dealing with radiation, photometry, vision, 
task analysis, lamps, interior lighting fit- 
tings and systems. Rut the subject matter 
is not balanced, which may be due to the 
author's interest only in particular aspects 
of the subject. 

The conditions restricting the laying out 
of various lighting systems, tables of co- 
efficients of utilization of various systems of 
installations using both incandescent and 
fluorescent sources are given. Here, a 
chapter on ' wiring ' would have been very 
useful, for the least that the designer of 
illumination should know is that concerning 
adequate and safe wiring for appropriate and 
economic illumination. An extensive series 
of short questions together with their answers 
is included at the end of the book. 

The author has presented his subject in a 
readable way and the book is well illustrated. 
The technical standard expected of the 
reader in order to follow the subject matter 
is not high. There is, however, no index 
which somewhat reduces its value as a refer- 
ence book. 

W. M. VAIDYA 

FRUIT - A review of production and trade 
relating to fresh, canned and dried 
fruit, fruit juices and wines (Published 
for the Commonwealth Economic Commit- 
tee by H.M.S.O., London ), 1955. Pp. 170. 
Price 5s. 

This review is one of a series of publications 
issued annually by the Committee with the 
aim of presenting in a convenient form up-to- 
date summaries of production, international 
trade and consumption for a group of allied 
commodities, with special reference to the 
part played by the Commonwealth countries. 
This issue of Fruit gives statistical data for 
the more recent post-war years up to and 
including 1954. 

World exports of both fresh and canned 
fruits in 1954 were the largest ever recorded 
and those of dried fruits the heaviest since 
the war. Exports from the Commonwealth, 
which accounted for 1 million tons out of a 
total of some 8 million tons, were also at a 
high level, though only in the case of canned 
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fruits was a new record established. The 
world output of oranges and other citrus 
fruits, about half of which is produced in 
the United States, is now nearly two-thirds 
greater than before the war. While the 
increase in deciduous fruits, of which apples 
are by far the most important, is not so great, 
partly owing to some decline in the output 
of the United States, there have been im- 
portant developments; European production, 
exclusive of cider and perry fruit, has risen 
by 50 per cent and Commonwealth produc- 
tion by over 45 per cent. 

Fresh fruit - The estimated world pro- 
duction of deciduous fruits, excluding cider 
and perry fruit ( which is important in 
Europe ), was 184 million tons in 1954, com- 
pared with 184 million tons in 1953, and that 
of citrus fruits nearly 144 million tons as 
against 14g million tons. The main fruits of 
importance in world trade other than deci- 
duous and citrus are bananas, grapes and 
pineapples. No reliable production statis- 
tics are available for bananas, but trade 
figures show that production has been ex- 
panding. Grape production, the bulk of 
which is used for wine in Europe, has fully 
recovered from the war-time setback and 
there has been some expansion in the output 
of fresh pineapples. 

The continued expansion of the inter- 
national trade in fresh fruit in 1954 which, 
with a total of nearly 7 million tons, showed 
an increase of nearly 4 per cent over that of 
1953, was largely the result of heavier ex- 
ports of bananas; there was some increase for 
grapes, but little change for oranges and other 
citrus fruits, and some decline for both apples 
and pears. The Commonwealth provided 
larger supplies of each of these fruits, with 
oranges nearly double the pre-war average, 
and bananas showing a further marked re- 
covery. Commonwealth exports of apples, 
however, although heavier than in recent 
years, were still appreciably less than before 
the war. 

Canned and dried fruits - Canned fruit pro- 
duction in all Commonwealth countries was 
at  record levels in 1954, and, with a near- 
record pack in the United States, the world 
output was about 2$ million tons, nearly t 
million tons more than in 1953. Common- 
wealth countries exported over 180,000 tons 
of canned fruit, which was not only 14 times 
higher than that in 1938, but nearly half of 
the world total. United Kingdom imports 
expanded sharply in 1954 and, a t  217,000 
tons, were as heavy as in 1938. 

Raisin production in the main countries 
in 1954, at about 420,000 tons, was 12 per 
cent lower than in the preceding year. Of 
the tree fruits, there were smaller packs of 
both dried prunes and figs, and possibly also 
of dates, for which complete data are not 
available. World export of raisins and 
currants were greater than in 1953 in spite of 
reduced shipments from Australia and the 
U.S.A., the declines for these two important 
sources being more than offset by increased 
consignments from Greece and Turkey. 

Fruit juices - Largely owing to a 15 per 
cent increase in the pack of the United 
States, by far the largest producer, the world 
output of fruit juices continued its marked 
upward trend in 1954 and totalled about 570 
million gallons. British West Indies, South 
Africa and Australia accounted for 22 per 
cent of the total production. Canada and 
the United Kingdom continue to be the 
leading importers of fruit juices. 

Wine - France, Italy and the most other 
Mediterranean countries had good grape 
harvests in 1954 and the world output of 
wine exceeded 4,600 million gallons, about 
200 million gallons more than in 1938. The 
quantity of wine entering international trade, 
at  486 million gallons, was also up to pre-war 
and nearly a quarter as much again as 
in 1953; this increase, however, was due 
largely to increased shipments from Algeria 
(by far the largest exporter) to France, which 
accounted for two-thirds of the total trade. 
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A NEW THEORY PUT FORWARD BY 
Dr. J. S. Chatterjee, of the Insti- 
tute of Radiophysics & Elec- 
tronics of the University of Cal- 

Low-cost insulation The results showed that the cutta, promises to solve one of the 
rice-straw and cowdung combina- long-standing baffling problems of 

MEssRs J. P. W. HOuTMAN* AND tion in the proportion of 3: 1 ( by geophysics- the earth's magne- 
Husafn ( Laboratory .of thicknesses of layers ) had the best tism. A general exposition of the 

Chemlcal Engineering. Unlverslt~ insulating properties among all the theory against a background of 
Indonesia.Bantlung, Intlonesia ) insulations tested. Its thermal the current knowledge on the sub-- 

have the )leat inslllat- conductivity was 0.052 R.t.u./hr. ject was the subject of the 1956 
ing properties of ' Java Is0latic '- ft. OF, as comparetl to 0.056 B.t.u.1 Mahendralal Sircar Memorial Lec- 
alow-cost heat hr. ft. O F .  for the same combina- ture by Dr. S. K. Mitra, Director 
ed materials like tion of bamboo and cowdong. The of the Institute, delivered a t  the 
Famboo, rice-straw and cowclllng. density of the said insulations was Indian Association for the Cultiva- 

Java Is0latie ' is widely uset1 in 0.306 and 0.494 g./cu. cm. respec- tion of Science, Calcutta. 
Indonesia for steam tively. A general survey of all , The exact nature and origin of 
pipes. the results indicated that cowrlong the earth's magnetism, despite the 

Different of this contributetl little to the heat- theories and explanations advanc- 
insulation, containing either bam- insulating properties. Moreover, ed, are imperfectly understood. 
boo or rice-straw or both, were laid this coating was weak ancl devel- Even the location of the seat of the 
on ordinary ~ommercial steel pipes oped cracks during heating. Rice- magnetization is not known defi- 
( inner diameter 2.64 cm. and straw was found to be the best nitely. In the core. or even beyond 
outer diameter 3.37 em.) and test- material with respect to  heat- a few scores of km. depth inside 
ed. The length of the test section insulating capacity, followed by the earth, the temperature is so 
was 82-83 cm. In case both the bamboo. high that any magnetic material 
materials were used, the first layer Trials were also carried out with which may be present is not likely 
consisted of strips of bamboo of rice-straw coated with cement or to  retain its magnetism. Theories 
desired thickness placed along the porous cement. The cement coat- based on core magnetization aris- 
length of the pipe to form a casing. ing was prepared by using 40 g. of ing from the magnetic effect of 
Rice-straw in the form of rope water per 100 g. of cement; for closed loops of electric currents 
( thickness, 2 cm.) was wouncl porous cement, 2 cc. of 20 per cent flowing there provetl very unsatis- 
round the bamboo layer or ?ver Teepol solution were used in addi- factory. The possibility of magne- 
the bare pipe. Finally. the 1ns11- tion. Teepol was stirred into water tization of the thin crust of the 
lation was coated with a mixture to a foamy mass and cement add- earth. 20-30 km. thick, where the 
of cowdung ( 2 parts by weight ), ed. The results obtained with temperature is.not too high, has 
lime ( 0.1 part ), and water ( 1.9 these combinations in the propor also been considered. But this 
parts ). The coatlng was allowed tion of 3 : 1 showed a slight im- requires the presence of enormous 
to  dry for one week before carry- provement in the case of porous quantities of magnetic material in 
ing out any tests. cement ( 0.066 B.t.u./hr. ft. OF. the earth's crust to account for the 

The total thickness of each insu- for cement ant1 0.065 B.t.u./hr. it. observed magnetic intensity, and 
lation was kept constant at  4 cm. OF, forporouscement) ; the porous even if it is present, i t  is difficult 
The thicknesses of the different cement layer was also found to to conceive the source of the 
layers varied from 1 to 3 cm. develop cracks. Finally, an insu- intense magnetizing force to mag- 
in different combinations. The lation consisting of a 4 cm. thick netize it. 
heat insulation capacity of each layer of rice-straw and a coat- Dr. Chatterjee, re-examining 
combination was determined by ing of cement just sufficient to these questions, pointed out that 
passing steam a t  5 atm. pressure cover it (0.5 cm. thick ), was also the magnetite present in the sin- 
through the test section and mea- tested. It was comparable in tered form in the rocks of the 
suring the amount of condensate its thermal conductivity (0.055 earth's crust beyond a few km.. 
formed during a certain period R.t.u./hr. ft. OF.) and density where the temperature reaches 
after the whole system had come ( 0.431 g . 1 ~ ~ .  cm.) with the other 700"-800°C.. just below the critical 
to  a steady state. In a separate combination, and did not dev- temperature, is easily magnetiz- 
experiment, heat loss in the other elop any cracks. able to saturation by even a small 
parts of the apparatus, also heavi- ~t was, therefore, concluded magnetizing force acting on it. 
ly insulated, besides the test set- that the best method of mak- He then showed that the quantity 
tion was determined, and a correc- ing ' Java Isolatie is to wind of magnetite present, if magnetiz- 
tion for that was included. The rice-straw rope over the pipe to ed like this, is more than sofli- 
temperature of the metal surface the desired thickness, and to coat cient to account for the observed 
of the test sectlon ant1 the surface i t  with cement just sufficient to intensity of the earth's field. 
of the insulation was measurer1 by cover it. For external use, i t  The only other essential require- 
using thermocouples. From these may be further covered with ment to  produce magnetization is 
data, the thermal condllctivity cloth, etc. In this manner, the a worldwide uniform magnetizing 
of each insulation was calculated insulation is easy to  lay and its force, the value of which need 
using Fourier's equation. cost of uroduction is low r De be only quite small. I t  is tenta- 

.Present address Trouringhstraat O, lnRennieu;, No. 51, 67 ( 1955 ),-93- tively suggested that  this force is 
Amsterdam-W, Netherlands. 96 1. provided by the field of magnetic 
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storms resulting from the earth's 
encounter with high speed charged 
particle emanations from the sun, 
specially when the sun shows 
intense sunspot activity. 

Creation of rare minerals 

RARE M I N E R A L S  SELDOM FOUND 
near the earth's surface have been 
created a t  the University of Cali- 
fornia, Los Angeles, by subjecting 
common minerals to extreme pres- 
sure and temperatures obtaining 
a t  extreme depths in the earth's 
crust. From common quartz 
( cocsite ), a dense mineral that 
can exist in nature only a t  a 
clepth of 40 miles or more in the 
earth has been created. Jade 
has bean made from feldspar and 
aragonite from limestone [ Science, 
123 ( 1956 ), 201. 

Radio mapping of Mars 

MORE PRECISE KNOWLEDGE, 
which may disclose new topogra- 
phical features of Mars, will be 
available after the completion of a 
project of preparing a photogra- 
phic map of Mars by the Observa- 
tory of Agassiz, belonging to the 
Harvard University. U.S.A. The 
map will be obtainetl by projecting 
radar beams over the entire surface 
of Mars ant1 the reflected beams 
onto a screen being photographed 
by the Observatory's radio tele- 
scope. Thedifficultiesexperienced 
in exact observation of the Mars's 
disc, namely the enormous dis- 
tance from earth and the proper- 
ties of light being affected by the 
earth's atmosphere, are thus over- 
come by using the radar beams 
which can pierce the atmosphere 
unaffected and can reach infinite 
distances ( Unesco ). 

Isograph - 
an electronic root finder 

AN ENTIRELY ELECTRONIC INSTRU- 
ment, the isograph, avoiding all 
mechanical moving parts and 
working on the principle of har- 
monic synthesis, hasbeen designed 
and constructed a t  the Institute 
of Radiophysics & Electronics, Cal- 
cutta University, for usein solving 
higher degree polynomial equa- 
tionsfrequently occurring in many 
problems in mechanical, electrical 
and radio engineering. A poly- 
nomial in z of the general form 

can be expressed as 

f (2) = Cam?" cos m0 

f jCamrm sin mO 

The values of r and 0 for which 
both the real and imaginary parts 
vanish simultaneously are the 
roots off (2). Thus the basic proce- 
dure that the instrument shoold 
undertake for finding the roots of 
f (z) is to generate indivitlual terms 

amvm cos m0 

and am vm sin m0 

and add the cosine and sine terms 
separately, with provision for 
varying both r and 0 to make the 
sum of the cosine and sine terms 
zero. 

Voltagesproportional to the sine 
and cosine terms are generated 
with the help of a delay line, the 
line being fecl from a matched fre- 
quency-sweep generator, the fre- 
quency of which is swept by the 
time base voltage of a cathode-ray 
oscillograph. Variation in oscilla- 
tor frequency corresponds to the 
variation of the argument of the 
harmonic components. Thus by 
controlling the amount of fre- 
quency sweep of the oscillator, any 
desired interval of the argument 
can be expanded therehy increas- 
ing the accuracy of measurement 
of the argument of the root. 

Sine and cosine voltages are ob- 
tained with the help of short and 
open-circuited delay lines respec- 
tively, the different harmonic com- 
ponents being obtained by tapping 
from the proper points on the line. 
The harmonic components are fed 
into the respective coefficient mul- 
tiplier circuits ( basically poten- 
tiometer multipliers, the outputs 
from which are in turn fecl into 
the r multiplier-adder circuit. The 
final output obtained is 

Zamvm cos mO 

with the line open-circuited and 

Cawm sin m0 

when it is short-circuited. 
The procedure for finding the 

roots is as follows: With the line 
open-circuitetl, the oscillator is atl- 
justed to  sweep between 0.383 
and 0.707 fC in each cycle (fC= 
cut-off frequencyofthe filter). The 
vth potentiometer is manipulated 
such that zero output is obtained 
somewhere on the oscilloscope 
time base. For increased accuracy 

the attention is concentrated on 
the region aoout the zeros and 
the frequency sweep gratlually 
decreasetl by controlling the fre- 
quency dial of the sweep frequency 
oscillator ancl keeping the zero of 
the output a t  the centre of the ca- 
thode-ray oscillograph face. Final- 
ly when the frequency sweep is 
zero with zeroolitput on the oscillo- 
graph, the frequency dial of the 
oscillator is read. From the prc- 
paretl curve relating 8 and fre- 
quency, 0 is obtainetl or the oscil- 
lator dial can be directly calibrated 
in 0. The solution is checked by 
observing whether the output is 
again zero with the far end of the 
line short-circuited. If this is so. 
the r-8 combination determined 
constitutes one of the solutions. 
Other solutions are obtained simi- 
larly [ Indian J .  Ph?/s., 38 ( 1955 ), 
468 1. 

Telescope image converter 

THE EFFORTS OF ASTRONOMERS 
and physicists a t  several insti- 
tutions in U.S.A. ant1 Europe to- 
wards the clevelopment of an ideal 
image converter give promise of 
probing through space three times 
farther than is now possible. They 
envisage the application of tele- 
vision principles to the telescope 
to increase the apparent light- 
gathering power, 1.e. enabling 
study of stars, etc.. only one-tenth 
as bright as the faintest now ob- 
servable. Scientists from I'alomar, 
Yerkcs ant1 the U.S. Naval obser- 
vatories, and the National Bureau 
of Stantlards are closely co-operat- 
ing with manufacturers like Radio 
Corporation of America, and 
Farns-Worth Electronics, etc.. in 
building the necessary parts of the 
image converter and its testing. 

Just as ortlinary photograph!, 
gives a picture of a portion of the 
sky, the image converter first 
produces an electronic picture of a 
stellar view on a photoelectric sur- 
face, which is then transferred by 
way of a television-like tube to  a 
photographic plate. Images too 
faint to be photographed are pick- 
etl up as the light quanta are 
utilized more efficiently. An im- 
portant feature of the device is a 
thin film of aluminium foil which 
transmits electrons but stops 
atoms and molecl~les which other- 
wise quickly ruin the photo- 
cathode. Attempts are being pur- 
sued to produce a practical design 
of the device suitable for wide- 
spread routine use so that in case 
of failure of an image tube, one can 
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simply plug in an instant a new 
tube replacing the spoilt one [ S c i .  
Newsleltev, 68 ( 1955 ), 389 1. 

Surface tension 
by null method 

.AN IMPROVED VERSION OF THE 
null method described by Meier 
has beensuccessfully employetl by 
workers a t  the Physics Labora- 
tory, Nizam College, Hyclerabad 
( Deccan ), for determining the 
surface tension of liquids. In this 
method, the up-thrust of liquid on 
a thin rectangular cover glass slip 
immersed in it is balanced by the 
downward pull due to surface ten- 
sion round the perimeter of the 
glass slip. 

By replacing the torsion wire 
and torsion arm of the Searle tor- 
sion balance by a wire of steel 
S. W.G. No. 30 and a long thin strip 
of bamboo or aluminium respec- 
tively, a deflection of 5 mm. for a 
pull of 0.01 g. antl a pull due to 
surface tension on the glass strips 
of 100-300 dynes depending on 
the liquid used were achieved. A 
stout piece of copper wire attached 
to the brass-screw stem carrying 
the torsion arm enables the sensi- 
tivity of the balance to be varied 
a s  i t  is slightly bent up or clown. 
The torsion arm can be made hori- 
zontal by turning a nut working 
in the screw stem. 

The experimental licluid is con- 
tained in a wide glass dish ( more 
than 10 cm. in tliam.) placctl on a 
platform that can be raised or 
loweretl. A thin glass plate is 
hung from a notch ( 3 in. from the 
end ) in the torsion arm. To 
start with the torsion arm is 
adjusted to be horizontal by 
means of the nut. The dish is 
raised slowly till the bottom of the 
glass plate just comes in contact 
with the licluid surface and is pull- 
ed in. The Hat ground end U of a 
vertical tnbe ( 1 cm. diam.) CU 
connected to a manometer through 
a clip K is brought to be just in 
contact with the liquid surface. 
The clip K is closed and the open 
end of the manometer is so ad- 
justed as to bring the meniscus in 
CL) to the level of liquid outside 
and the manometer level is read 
by means of a cathetometer cor- 
rect to 0.005 cm. Next the de- 
parture from horizontality of the 
torsion arm is restored, without 
disturbing CD, either by addition 
of more liquid to the dish or by 
raising the supporting platform. 
Now the manometer is again acl- 
justed to lower the meniscus in C I ~  

to the original level of the liquid in 
the dish ( i.e. to the end D ) and 
the reading taken. The difference 
H between the initial and final 
manometer levels represents the 
change of pressure a t  the original 
liquid surface due to  the addition 
of liquid into the dish. An expres- 
sion inclependeqt of the density of 
the liquid or the depth of immer- 
sion of the plate can be derived by 
which the surface tension of the 
liquid can be calculated knowing 
H and the dimensions of the glass 
plate used. Using fresh, chemi- 
cally pure liquids, the surface 
tension values a t  the same tem- 
perature determined by this me- 
thod are found to be reproducible 
within 0.1 per cent and they are 
quite close to the accepted values. 
The method can be extended to 
the determination of the surface 
tension a t  the interface of two 
immiscible liquids [ Indian J. 
Phys., 38 ( 1955 ), 522 1. 

Ion exchange in 
alloy analysis 

A N  ACCURATE METHOD FOR THE 
analysis of cobalt-base jet-engine 
alloys by the use of ion-exchange 
resin techniques has been devel- 
oped. The method permits quanti- 
tative determination of nickel. 
manganese, cobalt and iron in 
the presence of niobium, molyb- 
denum, tantalum, tungsten, silicon 
and copper. 

The alloy is first dissolved in 
aqua regia, after which the nio- 
I)inm, tantalum, tungsten and 
s~licon are rendered insoluble by 
hydrochloric acid dehydration. 
The solution is treated with hy- 
drogen sulphide to precipitate 
molyhdenum antl copper, and fil- 
tered. Repeated evaporation of 
tile filtrate with hydrochloric acid 
and hydrogen peroxide provides a 
chloride solution of the elements 
in the proper valency for the ion- 
exchange fractionation. 

The solution of metal chlorides 
is transferred to an anion-ex- 
change column, and the nickel 
and manganese, with chromium 
and some other elements, are 
collected in the first fraction by 
washing w ~ t h  9N hytlrochloric 
acid. Cobalt is collected in a se- 
cond fraction by washing with 
4N hydrochloric acid, and iron 
in a third by washing with 1N 
hydrochloric acid. 

The first fraction is divided into 
two parts which are used to deter- 
mine manganese and nickel by the 
persulphate-arsenite titration and 

dimethylglyoxime gravimetric me- 
thods respectively. Cobalt is 
determined in the second fraction 
by electrolysis from a weakly 
ammoniacal chloride solution con- 
taining hydroxylamine hydro- 
chloride, and iron is determined in 
the third fraction by reduction 
with stannous chloride and titra- 
tion w$h dichromate [ Chem. Tr. 
J., 137 ( 1955 ), 13821. 

Ceramics for 
nuclear energy service 

RESEARCHES CARRIED OUT AT A 
number of research institutions 
under the sponsorship of the Ato- 
mic Energy Commission, U.S.A.. 
have resulted in the development 
Of a variety of ceramic materials 
with several actual and potential 
applications in nuclear technology. 

In the field of fuel elements, 
with the bulk of applications of 
ceramics and ceramic-metal com- 
binations ( cermets ), uranium di- 
oxide has been found to possess 
good refractory properties and 
resistance to aqueous corrosion. 
Differential thermal analysis 
studies on oxygen contents and 
the effects of particle size and 
degree of crystallinity on the re- 
activity of uranium dioxide pow- 
ders prepared by various tech- 
niques showed that oxides having 
large crystallites react more slow- 
ly a t  higher temperatures. With 
properly selected starting mate- 
rials, uranium oxide in bulk form 
can be prepared by isostatic press- 
ing and sintering a t  1,750°C., pos- 
sessing 96 per cent theoretical 
density. 

Thorium oxide is a potential 
breeder material. Under the same 
firing conditions, the addition of 
0.5 per cent ( by weight ) calcium 
oxide results in increasing the den- 
sity of bulk thorium oxide shapes 
to 96 per cent theoretical from the 
86 per cent without the addition. 
Investigations indicated that cal- 
cium is taken into solid solution in 
the thorium oxide producing anion 
vacancies promoting more rapid 
sintering. Results of the sintering 
rate studies suggested that surface 
diffusion is primarily responsible 
for the rapid densification of the 
Tho,-CaO compacts. 

Two cermets which offer inter- 
esting possibilities for use in fuel 
element fabrication and structural 
components of reactors and have 
received recent attention are (1) a 
combination of chromium and 
aluminium and (2) siliconized sili- 
con carbide ( Sic-Si ). .4 composi- 
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tion with 72 per cent chromium 
and 28 per cent alumina was 
found suitable for fabricating con- 
sistently pore-free bodies ( den- 
sity, 5.9 ) of moderate shrinkage. 
This material possessed adequate 
high temperature strength pro- 
perties ( above 800°F.) ; satisfac- 
tory sustained load carrying abi- 
lity by stress rupture behaviour; 
and negligible oxidation resistance 
up to 2,000°F. and good thermal 
shock resistance. By impregnat- 
ing a porous graphite body with 
molten silicon, non-porous Sic-Si 
bodies ( density 3-1 ) having about 
10,000 Ib./sq. in. tensile strength 
and a thermal conductivity better 
than that of stainless steel were 
obtained. Their thermal neutron 
absorption cross-section is about 
0.1 barn. The moderator efficiency 
is roughly proportional to density. 
Commercial forms of high density 
( range 1.85-1:92 ) graphite pro- 
duced by multiple impregnation of 
graphite with pitch have very 
good erosion resistance without 
affecting other properties. 

Rare-earth oxides with relative- 
ly high thermal neutron absorp- 
tion cross-section are useful as 
reactor control materials. Sm,O, 
and Gd,O, both form ceramics of 
medium strength and density 
when fired in clry pressed form a t  
1,300°C., the density slightly 
increasing a t  1,500°C. Hafnium 
oxide, boron carbide (B,C and 
B,C ) also offer promise for control 
or shielding applications. 

Ceramic coatings designed for 
application in high temperature 
(1,00OoC.) alloy parts used in 
reactors were developed from 
materials having low neutron 
absorption cross-sections, by the 
National Bureau of Standards. 
High-barium frits containingsmall 
amounts of phosphates, beryllia. 
lime, zinc oxide, etc., are milled 
withadditions of mixtures of ceria 
and chromic oxide. They improv- 
ed the corrosion- and thermal- 
shock-resistance from quenching, 
of uncoated specimens. 

High temperature corrosion 
studies showed that single-crystal 
magnesia, molybdenum disilicide 
and sintered thoria exhibit good 
resistance to corrosion by sodium 
liquid vapour; graphite, sinter- 
ed magnesia, sintered alumina, 
sintered zirconia, molybdenum 
disilicide, tantalum carbide, 
' Vycor ' and ' Kennametal' were 
found to offer resistance to corro- 
sion by liquid bismuth ; chromium 
carbide, sintered alumina, graphite 
and Vycor resist molten tin. 

The possibilities of cheaper 
disposal of radioactive wastes by 
adsorbing them in clay pellets and 
fixing the dangerous isotope by 
sintering the mass in place using 
heat from radioactive decay are 
being explored a t  the Oak Ridge 
National Laboratory. 

Glass windows, .through which 
the ray-filled interiors of hot labo- 
ratoriesare seen, and whichdo not 
darken under radioactive bom- 
bardment, are other significant 
developments. In  the field of 
food sterilization, silver-activated 
phosphate glass, which darkens 
to an extent depending on the 
radiation level to which it is ex- 
posed, is finding wide use in radia- 
tion dosimeters [ I .  FranklinInst., 
260 ! 1955 ), 455 1. 
Magnetic refrigerators 

A NEW-TYPE REFRIGERATOR THAT 
will maintain extremely low tem- 
peratures in the region of absolute 
zero has been developed a t  Arthur 
D. Little Inc., Cambridge, Mass. 
The design, based on a cyclic 
principle of magnetic cooling, re- 
presents a major departure from 
ordinary refrigerating systems. 
There are no moving parts or flow- 
ing fluids in this cooling system. 
I t  uses, instead, a plastic capsule 
three inches long, containing a 
special chemical salt as the refri- 
gerant. Operation of the refri- 
gerator is controlled entirely by 
external magnetic fields. 

Although the principle of mag- 
netic cooling has been used pre- 
viously to achieve extremely low 
temperatures, this is the first 
example of an apparatus which 
can develop low temperatures and 
also maintain them for long pe- 
riods [ J. Franklin Inst., 260 
( 1955 ), 557 1. 

New liquid scintillation 
phosphors 

A NEW CLASS OF LIQUID SCINTILLA- 
tion phosphors has recently been 
investigated. Out of 40 compounds 
so far tested. 7-diethylamino-4- 
methylcoumarin (I) and 2-(,p- 
dimethylaminophenyl) benzthta- 
zole (11) have shown spccial pro- 
mise comparetl to a standard 
consisting of 0.4 per cent 2, 5-di- 
phenyloxazole (PPO) and 0.002 
per cent 1, 6-diphenylhexatriene 
(PPHT) in toluene. Taking the 
mean pulse height obtained using 
a cobalt-60 source with this phos- 
phor. flushed with nitrogen. as 100 
per cent, various preparations of 

compound I, tested as 0-4 per cent 
solution in toluene, gave pulse 
heights from 86 to 100 per cent. 
Compound I1 gave pulse heights 
of 90 per cent. The addition of a 
secondary solute such as PPHT or 
POI'OP [ I ,  4-di-(5-phenyl-2-oxa- 
zolyl) benzene] had little or no 
effect on the scintillation proper- 
ties of these solutions. In all 
cases, flushing with nitrogen to 
remove air increased the pulse 
height by about 30 per cent 
[Science, 122 ( 1955 ), 11391. 

Substitute for 
corn-steep liquor 

SINCE THE OBSERVATION THAT 
addition of corn-steep liquor to 
the synthetic culture medium in- 
creases the yield of penicillin 5- 
12-fold, it has been universally 
used as the most suitable and 
essential adjunct to the culture 
medium for the industrial produc- 
tion of the antibiotic. In America, 
corn-steep liquor is a cheap by- 
product of the corn-starch fac- 
tories and is available in plenty. 
In most other penicillin manufac- 
turing countries i t  has to be im- 
ported, ant1 a search was made for 
locally available materials which 
enhance penicillin production. 

A number of cheap and locally 
available materials have been 
tried as substitutes for corn-steep 
liquor. Cakes of groundnut, 
kusum ( Carthamus tinctorius ), 
cotton ant1 mahua ( Madhuca 
latifoolin) seeds, wheat bran, mold 
bran, rice-steep liquor ancl a few 
combinations of these were used 
as nutrient supplement ( 2 per cent 
level ) to the basal medium con- 
sisting of lactose ( 3 per cent ), pre- 
cipitated chalk ( 0.5 per cent ) and 
tap water. The yields of penicillin 
were compared with those obtain- 
ed by the use of routine medium 
containing corn-steep liquor sup- 
plement ( 2 per cent ). 

Cottonseed cake, singly or in 
combination with mold bran and 
rice-steep liquor, has been found to 
be a good substitute for corn-steep 
liquor in the production of peni- 
cillin even without the added pre- 
cursor ( phenyl acetic acid, 0.1 per 
cent ). While in the case of corn- 
steep liquor, penicillin production 
falls appreciably when the precur- 
sor is not added, in the case of 
cottonseed cake plus mold bran 
plus rice-steep liquor solid supple- 
ment, the yield is nearly the same 
with or without the addition of the 
precursor and almost as high as 
with corn-steep licluor supplement, 
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in the presence of the precursor. 
I t  is probable that growth fac- 
tors, as well as some precursors, 
are present in some form or other 
in these nutrients [Ann. flioclrern., 
15 ( 1955 ). 155 1. 

Antibiotics in 
food preservation 

RECENT INVESTIGATIONS CARRIED 
out a t  the laboratories of the 
Department of Scientific & Indus- 
trial Research, U.K., have shown 
that the use of antibiotics in pre- 
serving food has great advantage 
in tropical countries, where faci- 
lities for refriseration are not easi- 
ly obtainable. I t  has been found 
that the injection of an antibiotic 
into an animal just before i t  is 
slaughtered also helps to preserve 
it for several days. instead ofone or 
two days normally possible. Simi- 
lar!~, it has been found that fish 
like haddock and cod can be keptin 
good condition for 7-10 days longer 
than usual by adding a few parts 
per million of an antibiotic to the 
ice in which the fish is packed im- 
mediately after i t  is hauled from 
the sea. So far the best results 
have been obtained with aureo- 
mycin, which possesses the pecu- 
liar .advantage of being rapidly 
destroyed when the food is cooked. 
Although antibiotics are expen- 
sive, such small amounts are need- 
ed in food  reservation that their 
use would be economical ( S.T.S., 
SF.,  518 ). 

Anhydrous formaldehyde 

A CONTINUOUS METHOD O F  PRO- 
duction of anhydrous formalde- 
hyde patented by the Celanese 
Corporation of America ( British 
Patent No. 725,642 ) consists in 
passing a current of hot trioxane 
vapour into contact with a non- 
volatile acidic catalyst maintained 
a t  an elevated temperature. Tri- 
oxane, the crystalline cyclic trimer 
of formaldehyde, can be produced 
by distilling aqueous formalde- 
hyde containing a small amount of 
acidic catalyst followed by solvent 
extraction of the trioxane. 

The trioxane vapour may be 
passed over a fixed bed of catalyst, 
or be passed a t  sufficiently high 
velocity to maintain the powdered 
catalyst in a fluidized form. The 
most suitable temperature range 
for the decomposition lies between 
115" and 240°C. 

Suitable catalysts include acidic 
ion-exchange resins, sulphonated 
coal or wood, boric and phosphoric 

acids, potassium hydrogen sul- 
phate or other alkali metal or alka- 
line earth metal bisulphate, and 
aluminium sulphate. The catalyst 
may be supported on carriers in 
the form of granules or powder a t  
about 80-350 mesh suitable for 
fluidized bed operations. The car- 
rier may be of an inert type such 
as silicon carbide or porous glass, 
or may be of a surface-active 
type such as activated silica gel or 
alpha-alumina. 

With phosphoric acid on silicon 
carbide excellent results are ob- 
tained a t  210"-3O0C., while with 
potassium hydrogen sulphate sup- 
ported on active carbon a tempera- 
ture range of 115"-25°C. is most 
suitable. Mass velocities of 0.3-2.5 
parts by weight of trioxane per 
weight part of catalyst per hour 
may be employed. The reaction 
may be carried out above or below 
atmospheric pressures, and the 
trioxane may be depolymerized 
in the presence of an inert gas 
diluent such as methane, ethane, 
nitrogen or carbon dioxide [Zn- 
dusty. Chem., 32 ( 1956 ), 48 1. 

Water-displacing 
compositions 

A PROCESS FOR THE MANUFACTURE 
of ' water-displacing cum corro- 
sion-preventing compositions ' has 
been developed a t  the Techni- 
cal Development Establishment 
Laboratories, Kanpur. The pro- 
cess involves the preparation of 
nitriles of higher fatty acids, 
followed by their dissolution along 
with organic soaps of higher fatty 
acids and an oil in a suitable sol- 
vent. The ingredients, excepting 
triethanolamine, which is used in 
very small quantities, are all indi- 
genous. 

Such compositions possess the 
.unique property of simultaneously 
drying and affording temporary 
protection against corrosion to 
metal parts. Small quantities are 
a t  present imported and used in 
ordnance factories and for other 
defence requirements. Due to 
their essential utility in removing 
both loose and absorbed water 
from metallic surfaces, these mate- 
rials are likely to find increased 
use in industrial engineering estab- 
lishments also. 

The composition prepared by 
the above process ( Indian Patent 
No. 46821 ) possesses all the essen- 
tial and desirable features of a 
good water displacing composi- 
tion. Trials in engineering estab- 
lishments have shown that its per- 

formance is equal to that of im- 
ported materials. 

New carbon dioxide absorbent 

LISASORB, AN ABSORBENT SUIT- 
able for use in respiratory protec- 
tive devices, has been developed 
a t  the Fuel Research Institute, 
Jealgora. Practical performance 
tests of Lisasorb undertaken by 
the Mines Rescue Station. Jharia, 
have established that its perfor- 
mance is satisfactory and com- 
parable to standard imported 
products. Thus, the total carbon 
dioxide absorption capacity of 
Lisasorb was found to be 35.01 
per cent compared to 30.05 per 
cent of a standard imported ab- 
sorbent. The absorption capacity 
of Lisasorb was higher after use 
also, the capacity being 27.6 and 
27.1 per cent respectively after 
2 and 4 hr. use, compared to 
22.2 and 22.1 per cent of a stan- 
dard imported absorbent. 

The carbon dioxide absorbents 
are required in factories, mines, 
industries and in any circums- 
tances where one is to penetrate 
into irrespirable atmosphere with 
self-contained breathing appa- 
ratus. The annual requirement 
of such absorbents is several lakh 
pounds, and the requirement of 
the Mines Rescue Stations of the 
Government of India and the 
mines are over 200,000 lb. per 
annum, all of which is imported. 

The process for the manufacture 
of Lisasorb is covered by Indian 
Patent No. 53,607 and consists 
essentially of fixing soda lime on a 
kieselguhr-alumina base under 
defined and controlled conditions. 
The main raw materials required 
are good quality burnt lime, 
caustic soda and kieselguhr, all of 
which are easily available in India. 
The equipment needed for manu- 
facture is simple and can be easily 
fabricated or procured. 

A flexible-tube pump 

ROTAFLEX, A FLEXIBLE-TUBE 
pump manufactured by Gumpolds- 
kirchner* Kunstofftechnik Appa- 
rate und Leitungsbau G.m.b.H., 
Vienna, is based on the conti- 
nuous massaging of a flexible hose 
by means of two planetary and 
flexibly interconnected toggle- 
mounted rollers. The liquids or 
gases flowing through the hoses 
have no metal contact. The deli- 
very and suction effort of the 
pump exerts itself in both direc- 
tions depending on the direction of 
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rotation, and the material is deli- 
vered without foaming or knock- 
ing. All moving parts inside the 
pump casing run on ball-bearings 
and are easily accessible. 

The pump is designed for hand 
operation and for power drive. 
I t s  delivery rating is dependent 
upon the speed with a limit of 360 
r.p.m. for motor drive. The tem- 
perature of the materials to be 
pumped should not exceed 140°F. 
The pump can also be used as 
a syphon. The hourly delivery 
of the hand-operated model is 
between 160 and 400 gal, and 
between 310 and 800 gal. respec- 
tively for the power pump   hem. 
Tr. J . ,  138 ( 1955 ), 361. 

Continuous countercurrent 
extraction column 

A CONTINUOUS, COUNTERCURRENT 
contact column in which the solids 
settle down through an upward 
flow of liquid has been developed 
by Allis-Chambers ( U.S.A.). The 
column, originally developed for 
vegetable oil extraction, has been 
found suitable for many other 
operations such as ore leaching, 
ion exchange and absorption. Act- 
ing as a continuous sludge-settling 
device, i t  yields a clarified liquid 
overflow that substantially re- 
duces filtration requirements. 

Flow of solids through the 
column is regulated by a series of 
flow plates with rotating scraper 
arms, which take a slice of solid 
material from the bottom of the 
pile on each plate and move it to 
the plate opening, so that it gravi- 
tates to the top of the pile on the 
plate below. In effect, each plate 
supports a quantity of solid which 
is soaking in the liquid flowing 
countercurrent to the downward 
movement of solids. Solids are fed 
from a top opening with the help 
of a screw feed and are discharged 
a t  the bottom through a liquid: 
tight conveyer after having drain- 
ed of liquid. Liquid feed is 
through an inlet a t  the bottom, 
and the liquid overflows through 
a pipe a t  the top. Columns are 
offered with diameters from 12 to 
84 in., and with processing capa- 
cities up to 1,000 tons per day 
[ Cham. Tr. J., 137 ( 1955 ), 1381 1. 

The Arc Welding 
of Aluminium 

arc welding processes applicable 
to aluminium. Notes on factors 
governing the welding arc in 
general precede a brief description 
of the characteristics of aluminium 
in relation to arc welding. The 
weldability of aluminium alloys by 
the various arc processes is then 
discussed. 

The first section of the bulletin, 
on inert-gas shielded-arc welding, 
deals with the tungsten elec- 
trode and the consumable alu- 
minium electrode process. A 
series of tables giving recom- 
mended operating data for stat- 
ed thicknesses of parent metal 
includes matters such as edge pre- 
paration, pre-heating if necessary. 
electrode and filler wire diameter, 
current range, gas consumption 
and welding arc speeds. 

The section on metal-arc weld- 
ing begins with recommendations 
on electrical equipment: choice of 
electrodes and fluxes are accom- 
panied by tables giving recom- 
mended data for electrode dia- 
meter, current range and plate 
gap. The process of carbon arc 
welding is briefly described. 

There are shorter statements on 
the process of working the weld, 
inspection and testing of arc 
welds including illustrations of 
radiographs and photomicro- 
graphs, and on the arc cutting 
of aluminium. 

Soldering of aluminium 

A NEW METHOD OF SOLDERING 
aluminium has been devised, 
which can be worked a t  a rom- 
paratively low temperature - 
about 250°C. At this temperature, 
the mechanical properties of cold- 
worked aluminium and the majo- 
rity of itsheat-treated highdensity 
alloys are not affected. The tech- 
nique involves the use of an elec- 
tric hot plate to  raise the work to 
the correct temperature; a small 
pool of solder is deposited on the 
cleaned surface, which is then 
lightly scoured with a refractory 
brush made of glass fibres uqtil the 
area is effectively ' tinned . No 
flux is used. The surfaces to be 
joined after tinning are placed 
together and a neat fillet of solder 
produced by sweeping through 
the molten solder with the refrac- 
tory brush [Chem. Tr. J., 137 
( 1955 ). 1708 1. 

Materials Production Centre a t  
Fernald, Ohio, is described. Dried 
and ground uranium ore and con- 
centrates are dissolved in nitric 
acid and the crude uranyl nitrate 
solution is fed into a pulse-type 
stainless steel sieve tray extrac- 
tion column where i t  is extracted 
in countercurrent by a tributyl 
phosphate-kerosene solvent. The 
uranyl nitrate extract is then 
passed to a scrubbing column 
where a small amount of water is 
added to remove soluble impuri- 
ties. Next, in a stripping column, 
a large excess of water strips the 
uranium from the solvent. 

The aqueous solution of uranyl 
nitrate is then concentrated and 
calcined to produce uranium tri- 
oxide. Raffinate from the extrac- 
tion step is concentrated and spray 
calcined to recover all the nitric 
acid values and the various metals 
as dry oxides. 

The trioxide is fed through a 
four-tier series of horizontal fur- 
naces. In the top furnace, of 
type 347 stainless steel, reduction 
is carried out a t  elevated tem- 
peratures by passing hydrogen 
countercurrent to the material 
flow. Uranium dioxide is then fed 
into three successive Inconel fur- 
naces against a countercurrent 
flow of anhydrous hydrogen fluo- 
ride, a t  elevated temperatures, to 
produce uranium tetrafluoride. 
The excess hydrogen fluoride is re- 
covered in two refrigeration sys- 
tems and part is recycled. 

Reduction of the tetrafluorideis 
carried out by a thermite-type 
reaction. The uranium tetrafluo- 
ride is blended with a reducing 
agent and charged into a lined 
metal bomb which is then capped 
and heated in a furnace. The 
cooled reaction product takes t h ~  
shape of a uranium ' biscuit . 
Thc biscuits are heated in a gra- 
phite crucible in a vacuum induc- 
tion furnace and a knock-out plug 
a t  the bottom of the crucible is 
used to discharge the molten metal 
into a graphite mould [ Industv. 
Chem., 32 ( 1956 ), 47 1. 

Urea manufacture 

THE METHOD FOR UREA MANUFAC- 
ture employed a t  the Toulouse 
Works of the Office National Indus- 
triel de 1'Azote is described. In 
this plant ( production capacity of 
30 tons daily ) unreacted ammonia 

THIS NEW INFORMATION BULLETIN processing of uranium ore and carbon dioxide are used in the 
NO. 19, published by the Alu- contiguor~s plant for the manufac- 
minium Development Association, URANIUM ORE PROCESSING AT THE ture of ammonium sulphate from 
London, deals with all the electric AtomicEnergy Commission's Feed gypsum. 



The feed ammonia, which is 
99.9 per cent pore, needs no 
further treatment. The carbon di- 
oxide feed contains 0.6 per cent 
carbon monoxide, 5.4 per cent 
nitrogen, 11 per cent hydrogen and 
traces of organic sulphur ant1 
oxygen, the elimination of the 
latter two being of particular im- 
portance if corrosion tliflic~ilties 
are to  be avoidetl. The puritica- 
tion is effected in two phases. The 
feed gas, afterpassing through two 
separators where dust and water 
are removed, is compressetl to  45 
kg.!sq. cm. and passctl through a 
de-oiler and two heat exchangers 
cooletl respectively by liquid car- 
bon dioxide and liquid ammonia. 
The incondensable gases are sepa- 
rated from the liquid carbon tli 
oxide antl eliminated from the 
synthesis by a continuous purge. 

The liquid is again gasified and 
compressetl to  210 kg./scl.cm., the 
compressed gas passing through a 
separator provided with a special 
filter for the elimination of the 
final traces of dust and oil. I t  is 
now freed from its organic sulphur 
by passing thro~igh two large 
tubes chargetl with litharge. The 
charge is changed when the S 
content of the exit gases reaches 
20 mg./cu. m., the average S 
content being 5 mg., the charge 
material is kept out of the exit 
gas by a special filter. Finally, 
all oxygen is rcmovcd from the 
carbon tlioxitle by passage over a 
copper-nickel base catalyst a t  
240°C. -4s it reachcs the ureaauto- 
claves, the carhon tlioxide is of 
98.5 per cent purity, the balance 
being made up of 15 per ccnt CO, 
46 per cent hydrogen antl 39 per 
cent nitrogen. 

The actual urea process is car- 
ried out under a pressure of 160 

of urea per litre. The solution is 
then concentrated under a partial 
vacuum ( 500 mm. Hg ) and then 
filtered for the removal of any iron 
or lead precipitated which would 
colotlr the urea red and render 
i t  unsuitable for plastic-industry 
use. I t  is again concentrated under 
a pressure of 500 mm. Hg. Con- 
centrated urea solution is then 
introtluced from the top into a 
pulverizing chamber, where i t  
meets an ascending current of hot 
air which removes most of the 
water and causes the solid urea to  
separate in tine particles. The 
powtler is finally dried in a rotary 
dryer a t  130°C. ant1 then sieved 
[ Chem. I'r. J., 137 ( 1955 ), 17061. 

Utilization of 
magnesium limes 

DEFECTS I N  BUILDING LIKE SPAI.L- 
ing and blistering of plaster coats, 
disintegration of mortar and 
general expansion of brickwork 
have often been noticed, when 
limes with a high content of mag- 
nesium oxide are used. These 
troubles are due to  the presence 
of tinhydrated magnesium oxitle, 
which hydrates and expands after 
the plasters and mortars are in 
place. The slowness of magnesium 
oxitle in magnesium or dolomitic 
limes to  hydrate with water under 
natural conditions is due to  an 
unreactive form of magnesium 
oxide being produced a t  the tem- 
perature of burning necessary to  
convert the calcium carbonate of 
the raw materials to  calcium 
oxitle. Autoclaving of magnesium 
and dolomite limes a t  high tem- 
peratures and pressures to  ensure 
complete hydration, though feasi- 
ble, is expensive. 

Recent investigations have 
kg./sq. cm. and a t  a temperature shown that unsountlness of mag- 
of 160"-70°C. with a practically nesium and tlolomitic limes clue to 
stoichiometric mixture-of ammo- 
nia and carbon dioxide. Untler 
these conditions the yield of urea is 
about 40 per cent of the theore- 
tical. The plant consists of a 
medium and high pressure section 
and a low pressure section. In  the 
former, the  ammonia received a t  
medium pressure is compressed 
further t o  160 kg./sq. cm. antl 
passed into the a~~toc lave .  

The contents of the autoclave 
first pass through a cylindro- 
conical, externally heated vessel 
where unreacted ammonia and 
carbon dioxide are evolved for 
transfer to  the gypsum-ammonium 
sulphate plant. At this stage the 
solution contains about 600 g. 

unhydrated magnesium oxide can 
be readily overcome by treating 
the limes with calcium, magne- 
sium or ammonium chloride. The 
results are more effective when the 
salts are added in the water for 
ganging the limes to  mortar rather 
than in the water for hydrating 
the limes to powders or putties. 
Tlie amount of salt needed to  
correct the nnsoundness of magne- 
sium or dolomitic limes is not 
directly proportional to the actual 
MgO content. I t  is more closely 
related to the original expansion 
of the untreated lime. For mag- 
nesium limes containing 5-15 
per cent magnesium oxide the 
amount of any one of the salts 

necessary to remove the trouble 
entirely is about 2.5-4 per cent. 

The physical propcrtics of the 
treated limes are in no way im- 
paired and may even be improved 
by the treatment, and the ten- 
dency to effloresce, a s  measured 
by the hygroscopicity of the sam- 
ples, is not adversely affected 
[ Austr. J. appl Sci., 6 ( 1955 ), 
516 1. 

Bhilai Steel Project 

THE GOVERNMENT OF INDIA HAVE 
accepted the detailed Project 
Report for the Bhilai Steel Works, 
furnished by the Soviet author- 
ities. The proposed plant will 
consist of three blast furnaces for 
producing iron. By the use of high 
top pressure and sintcring of iron 
ore, the output of the blast fur- 
naces will be increased significant- 
ly. Steel will be produced by the  
straight basic open-hearth pro- 
cess in six open-hearth furnaces. 
Ingots produced will be six t o  
seven tons in weight. The large 
1,150 m.m. blooming mill will be 
capable of handling 10-ton ingots. 
The rolling mills are of modern 
design and layout, and incorporate 
technological improvements well 
proved in the U.S.S.R. The capa- 
city of the plant will he, besides 
300,000 tons of pig iron, one 
million tons of ingots yielding 
about 770,000 tons of rails, heavy 
and medium structurals, light 
structurals, sleeper bars antl bil- 
lets. With slight additions to  the 
plant, such as an additional open 
hearth and a group of soaking 
pits, its capacity can be raised a t  
any time to  1.3 million tons of 
ingots. No further additions of 
rolling mills will be required 
to  finish the additional ingots. 
Apart from this, the plant will be 
so laid out  that  i t  can be expand- 
ed to produce up to  2.5 million 
tons of ingots. 

The Bhilai Steel Works will use 
the hitherto unexploited iron-ore 
resources in the Dalli-Rajhara 
Pahar area, about 60 miles to  the 
south of Bhilai. Coal will be drawn 
from Jharia, Bokaro and the 
nearby Korba fields now being 
developed. Power for the steel 
works will be supplied from a 
thermal station to be established 
on the coalfields of Korba by 
the Madhya Pradesh Electricity 
Board. 

The equipment for the plant 
and the cost of constructing i t  will 
together be about Ks. 110 crores. 
The cost of equipment to  be sup- 
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plied by- the U.S.S.R. will be 
approximately half this amount. 
The steel works are expected to 
achieve full production by Decem- 
ber 1959, but two coke oven 
batteries, two blast furnaces, two 
open-hearth furnaces and the 
blooming mill will be commission- 
ed about a year earlier ( P.I .B.) .  

Polythene manufacture 

THE ALKALI & CHEMICAL COR- 
poration of India Ltd., an I.C.I. 
associate, will soon start mano- 
facturing polythene in India. 
Technical assistance in the design, 
construction and operation of this 
plant will be provided by Imperial 
Chemical Industries Ltd. The 
process to be used in India will be 
that  developed by I.C.I. and used 
in the manufacture of their well- 
known ' Alkathene '. The project 
will involve a total investment of 
about Rs. 3 crores. 

BEAMA Catalogue 

THE THIRD EDITION ( 1955-56 ) OF 
the catalogue published by the 
British Electrical & Allied Manu- 
facturers' Association Inc., Lon- 
don, describes in a thousand and 
odd pages the vast range of elec- 
trical goods and appliances offered 
by the British electrical manufac- 
turers. The electric industry in 
Britain is not only the nation's 
second largest exporting industry 
but is also one of the world's 
two largest exporters of electrical 
goods. 

In presentation and get-up, this 
edition follows closely the second 
edition published in 1952-53 and 
comprises seven divisions includ- 
ing: (1) Electrical Power Plant, 
contalnlng information on the 
electrical and allied engineering 
requirements for a modern electri- 
city supply system from the power 
house to the substation ; ( 2 )  Elec- 
trical Equipment in Industry, 
Transport and Communication - 
illustrating electrical equipment 
for mines, mills, factories, work- 
shops, railways, transport under- 
takings, gasworks, waterworks, 
etc. ; (3) Domestic and Commercial 
Electrical Appliances, Lighting, 
Accessories and Installation Mate- 
rial - describing space and water 
heating, lighting, cooking, wash- 
ing, drying and cleaning appli- 
ances. In the fourth division is 
set out a Five-language Glossary 
and Indices to Headings used in 
the Buyer's Guide. The five- 
language key glossary provides a 

handy reference for the equivalent 
expressions in the German, Spa- 
nish, French and Portuguese 
languages for the Et~glish headings 
in the classified Buyer's Guide 
which follows. The Buyer's Guide 
lists alphabetically the range of 
electrical and allied equipment 
manufactured by HEAMA firms. 
The division of Trade Directory 
contains addresses of the BEAMA 
Export Organization including the 
BEAMA committees overseas; 
principal addresses in the United 
Kingdom of all BEAMA firms; 
the names, addresses, etc.. of 
many BEAM:\ firms' overseas 
branches, representatives and 
agents. The last divisirin is the 
Index to the Illustrated Catalogue 
Pages. 

Unesco 
Bibliographical Services 

THE THIRD ANNUAL REPORT ( 1953- 
54 ) on ' Bibliographical Services 
throughout the World ' poblished 
by the Unesco is a valuable source 
of information both for the re- 
search worker in literature-search 
as well as to bibliographers who 
need to know on what lines the 
services are functioning outside 
their respective countries. Infor- 
mation from 60 countries for the 
period 1 September 1953 to 1 
August 1954 has been compiled in 
this report. Besides listing prin- 
cipal bibliographical publications, 
i t  includes details for each coun- 
try regarding bibliographies on 
special s~ibjects, places where lists 
of periodicals can be consulted 
and information about hihlio- 
graphical training. 

.4 notable feature of the report 
is the rapid growth of such services 
in countries where, until recently, 
they were insignificant and where 
complex problems arising from 
multiracial population have to  
be dealt with as in Ceylot~. By 
the starting of new services In 
some countries of Latin America, 
readers in other parts of the world 
are being provided with the exten- 
sive resources of hitherto little- 
known collections ( Unesco ). 

New E.R.A. Publications 

THE RRITISH ELECTRICAL & 
Allied Industries Research Asso- 
ciation have recently publisheil 
the following technical reports: 
The Effect o f  Enclosure on the 
Temperature Rise o f  Fuses by 
H .  W .  Baxter ( G/T297,  10s. 6d.)  ; 
On the Thermal Excitation of 

Trapped Electvons in  Ionic Solids 
by J .  H .  Simps011 ( L/T317, 12s. 
6 d . ) ;  Gas Temperature in  Argon 
Spark Channels by It. D.  Craig 
( L/T318, 6 s . ) ;  Stvay Losses in  
Transformer Cores, Critical Rk- 
sumk ( Q/T124, 12s.) ; Stresses in  
High-voltage Condenser Bushings 
by S .  Silbermann ((2!T125, 12s.); 
and The Application of Electri- 
city to Crop Drying on Farms - 
A Critical Review by P. Finn- 
Kelcey ( W / T 2 5 ,  24s.). 

Eastern Metals Review 

THE A N N U A L  N U M B E R  OF THE 
Eastern Metals Reuirw [ 9 ( 1956 ), 
No. 1 ] contains an exhanstive 
review of the progress recorded in 
the Indian metal, mineral and 
metallurgical industries. There are 
six sections in this number. Sec- 
tion A contains general and review 
type articles including: The 
mineral industry of India by P. K. 
Ghosh; The present and future of 
Indian metallurgy by Prof. M. S. 
Thacker; and Role of secondary 
refineries in Intlia's economy by 
A. M. Elijah. Section R is de\-oted 
to  the aluminium industry and 
contains the following articles: 
Some aspects of aluminium re- 
search in India by E. G .  Rama- 
chandran; and Expansion of alu- 
minium industry in India by A. L. 
Sabharwal. The articles published 
in Section C. which deals with iron 
and steel industry, include: Rob- 
lems of steel indiistry in India by 
R. M. Agrawal; and High phos- 
phoric acid steels - their proper- 
ties and uses by D. P. Chatter- 
jee. Section D deals with mine- 
rals antl the articles published 
include: Some rec-nt mineral dev- 
elopman'.~ by B. I<. Xijhawan; 
Mineral beneficiation and the 
Serontl Five-Year I'lan by K. I<. 
Mazomdar: antl Indian manga- 
nese ore industry and trade by 
T. I<. Uchil. Section E contains 
articles on miscellaneous topics 
and Section F gives statistics 
of production, imports and ex- 
ports of metals and minerals. 

Announcements 

m Tlrr Fottvternth Intrvnatiunal 
Daivy Congress is scheduled to  be 
held a t  Home during the last week 
of September 1956. The topics to 
be discussed a t  the Congress are: 
problems of milk production, 
manufacturr of milk products and 
consumption of dairy products in 
various parts of the world, and 
the developmental programmes 
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undertaken for milk consumption. 
particularly in under-developed 
areas. An International Dairy 
Index-Book containing particulars 
about important dairy research 
and educational centres, official 
and private dairy organilations. 
dairy manufacturers anrl r!ealersof 
dairy machinery and equipment 
in different countries will be pnb- 
lished during the Congress. 

The Inctilution of Chemical 
Enginerrs - Application forms for 
entrance to the 1956 e.xaminat~on, 
returnable not later than 1 June 
1956, may be ohtainetl from the 
General Secretary, The Institu- 
tion of Chemical Engineers, 56 
Victoria Street. London S.W.1. 
111 applying for forms, applicants 
should state which parts of the 
examination they propose to take. 

I.C.A.1I. Felloiflskips-The In- 
dian Council of Agricultural Re- 
search has decided to offer this 
year a junior ( Its. 100 p.m.) anrl 
a senior fellowship ( Rs. 150 p.m.) 
in the following eleven branches 
of agriculture: agronomy, horti- 
culture, aaricultural economics, 
agricultural botany, agricultural 
entomology, mycology and plant 
pathology, soil science, agricul- 
tural chemistry, dairying, animal 
husbandry and agricultural statis- 
tics. Tuition and laboratory fees 
will he paid in addition to the 
fellowships. 

Jnnior fellowships will be 
awarded for postgraduate study 
leading to the M.Sc. and 11.S~. 
( Agricultrlre ) degrees, and senior 
research fellowships for the Ph.D. 
degree. The research fellows will 
he required to work under teachers 
a t  universities or institutions to 
be selecterl by the 1.C.A.It. The 
fellowships will he tenable for two 
years in the first instance, but 
may be extended in specia.1 cases 
by a period not exceeding one 
year ( P.I.B.).  
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NUTRITION RESEARCH IN INDIA 

THE ANNUAL REPORT OF THE NUTRITION RESEARCH 
Laboratories. Coonoor, for the year 1954-55 records 
the results of an interesting analysis of 1,020 pub- 
lished diet surveys undertaken to compare the 
dietary patterns in different States with regard to 
the intake of the essential nutrients. The analysis 
indicates that while in some States like Delhi, 
Kashmir, Mysore and West Bengal the intake of 
nutrients is a t  marginal levels, in most of the other 
States i t  is grossly inadequate. From the common 
correlation matrix many of the nutrients have been 
found to be closely related to each other, the most 
significant correlation values being those of caloric 
value with protein ( 0.8002 ), carbohydrate ( 0.8241 ) 
and fat (0.4350). 

A brief account of the researches carried out in the 
laboratory during the year is presented below. 

Vitamins - A fluorometric method has been dev- 
eloped for the assay of vitamin A .in different 
materials such as ghee, vegetable oils, vanaspati, 
etc. The material containing vitamin A is saponi- 
fied with alcoholic potash under reflux using an 
all-glass apparatus. The unsaponified fraction is 
then extracted 3-4 times with low-boiling petroleum 
ether, washed repeatedly with distilled water to 
remove alcohol and soap, treated with pure an- 
hydrous sodium sulphate to remove moisture, 
filtered and made up to volume. The fluorescence 
values of aliquots of the extract and blank solutions 
are noted in a photovolt multiplier photometer, 
model 520M, using ultraviolet light of 365 mp 
wavelength from a mercury vapour lamp and 
combined filter Corning 3389 and 4308. A linear 
relationship has been observed between fluorescence 
and the concentration of vitamin A for the range 
1-10 I.U./lO cc. 

Studies undertaken to determine the effect of 
vitamin D deficiency on citric acid content and 
citrogenase activity of rachitic epiphyseal cartilage 
showed that a single large dose administration of 
vitamin D to rats with rickets results in a 100 per 
cent increase in cartilage citrate within 24 hr. of 
administration and reaching a maximum after 
96 hr. The citrogenase activity also showed a 100 
per cent increase after 96 hr. 

Proteins - The amino acid compositions of some 
hitherto uninvestigated cereals, legumes and tubers 
used in Indian dietaries were determined. While 
legume proteins, in general, were found to have a 
high lysine content, a species of Amaranthus ( A .  
paniculatus) was found to compare favourably with 
whole egg in this respect. 

Studies on the biological action and properties of 
the ovomucoid of duck egg white ( DEW ), known to 
possess anti-tryptic and growth-retarding properties, 
revealed that ingestion of protein in the diet helped 
to overcome the inhibitory action of the ovo- 
mucoid. Physico-chemical studies on purified hen 
egg ( HEW ) and duck egg ovomucoid have shown 
both the ovomucoids to be soluble in water and 
resistant to precipitation by the common protein 

precipitants such as heavy metal salts, trichloracetic, 
glyoxalic, phosphomolybdic and tannic acids. Both 
are non-reducing and give tests for the presence of 
carbohydrates and negative tests for SH groups. 

For studying the effects of protein depletion on 
the activities of various liver and plasma enzymes, 
different groups of albino rats were fed diets con- 
taining varying proportions of proteins. The re- 
sults indicate that the effects of calorie restriction 
superposed as a result of protein depletion are 
variable in different organs. Whereas in the small 
intestines and pancreas the effects are not notice- 
able a t  all, calorie restriction appears to be bene- 
ficial to the liver. 

The rate of absorption of wheat gluten has been 
shown to be quicker than that of wheat flour 
proteins, the peak of amino nitrogen being reached 
about 2 hr. earlier in the case of the former. The 
excretion of urinary nitrogen was also quicker and 
greater in wheat gluten than in wheat flour test 
meal, the difference being most marked during the 
first 4 hr. The minimum protein requirement of 
Indian subjects was determined from feeding trials 
on human beings as 3.55 g./sq. m., which works out 
to 38.2 g. of protein ( from cereal and pulse mixed ) 
per day per adult weighing 70 kg. 

Fats - A method has been worked out for the 
quantitative partition chromatographic determina- 
tion of the octadecanedioic acids of natural fats 
employing the aqueous and benzene phases of a well- 
shaken mixture of suitable proportions of water, 
ethanol, methanol and benzene as the stationary 
and eluting phases respectively. The eluate is collec- 
ted in fractions of suitable volumes and titrated 
against standard alkali. A plot of the volume of 
alkali consumed against the number of fractions 
shows that the acids get eluted a t  well-defined in- 
tervals and in the decreasing order of their C-chain 
lengths. The volume of alkali needed to neutralize 
each of the bonds is a quantitative measure of the 
acid comprising it. Free acids can be liberated by 
acidifying the sodium salts obtained on concentra- 
ting the eluate fractions. Using this technique, Ae8 
and A-'0 monoethenoid acids have been shown to 
predominate next to elaidic acid in vanaspati. 

Clinical-A large number of biological and 
physico-chemical investigations were undertaken in 
connection with the disease kwashiorkor resulting 
from protein deficiency. A proportion of the fat 
excreted by the patients has been shown to be of 
endogenous origin and to be made up of fatty acids 
and neutral fat. The severity of steatorrhoea (excre- 
tion of fats ) was found to bear no relationship to 
the clinical severity of the case. Regarding the 
efficacy of different protein dietary regimens for 
curing the disease, Rengal gram ( Cicer arietinum ) 
was found to be inferior to skim-milk in the matter 
of regeneration of cell ' solids ' fat and minerals. 
When supplemented with calcium lactate the gain 
in minerals on Bengal gram was comparable to that 
obtained on skim-milk diet. Maternal malnutrition 
has been shown to have no direct relation with the 
etiology of the disease. 
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COLONIAL RESEARCH, 1953-54 

THE ANNUAL REPORT FOR 1953-54 ISSUED BY THE 
Colonial Research Council comprises, in addition 
to the Annual Report of Colonial Research, the 
annual reports of the Colonial Products Council, the 
Colonial Social Science Research Council, the 
Colonial Medical Research Committee, the Com- 
mittee for Colonial Agricultural. Animal Health and 
Forestry Research, the Colonial Insecticides, Fungi- 
cides and Herbicides Committee, the Colonial 
Economic Research Committee, the Tsetse Fly and 
Trypanosomiasis Committee, the Colonial Fisheries 
Advisory Committee, the Anti-Locust Research Cen- 
tre, and reports of other specialist advisory bodies. 

With effect from 1 January 1954, the Colonial 
Products Research Council was dissolved and 
replaced by a new body, the Colonial Products 
Council. The new Council, in addition to perform- 
ing the functions assigned to the former Colonial 
Products Research Conncil, has assumed respon- 
sibility for the general supervision of the work of 
the Colonial Products Laboratory (formerly the 
Colonial Products Advisory Bureau ). 

Grants involving 728.510 were allocated for work 
on 42 schemes and 49 supplementary schemes were 
made during the year. as compared to 4 1,087,041 
in the previous year. The new schemes include 
establishment of a pool of colonial surveyors; 
research into insect physiology in the tropics; a 
scheme for the control of malaria in a hyperendemic 
area a t  Taveta-Paro; aircraft insecticide spraying 
work; a pilot scheme for tsetse reclamation; estab- 
lishment of a 1:ungicide Research Unit: investiga- 
tion into the control of infestation of stored rice; 
investigations on bilharzia; control of filariasis by 
insecticidal methods; research into ' unknown ' 
disease of coconuts in Jamaica and Panama disease 
of bananas; control of insect parts; and investiga- 
tions on cocoa beetle. 

Some of the investigations carried out by the 
Colonial Products Council during the year are des- 
cribed below. 

Vegetable insecticides and drugs - An analytical 
procedure based upon chromatographic technique 
jlas been developed whereby ' pyrethrin I ' and 

pyrethrin I1 ' fractions may be readily separated 
and determined spectrophotometrically. Further 
work is in progress to obtain a more complete 
separation of the ' pyrethrin ' moieties into the 
true pyrethrin and cinerin components. 

Pyrethrum flowers grown on the Andhali plateau 
a t  Aden were examined and found to contain 1.25 
per cent total ' pyrethrins ' ;  especially noteworthy 
was the high ratio (1 .98)  of ' pyrethrin I ' to 
' pyrethrin I1 '. 

During the course of work on the constitution of 
icterogenin, a jaundice-producing constituent of 
Lippia rehmanni I'ears, a new triterpenoid, reh- 
mannic acid, was isolated and its constitution 
elucidated. 

Essential oils - Unlike Dalmation sage oil from 
Salvia oficinalis, in which thryone is the principal 
ketone present, the oil from Salvia cypria was found 
to have camphor as its main ketone. Three species 
of cinnamomum from Sarawak, C .  parthenoxylon. 
C .  iners and a third unidentified species known 
locally as ' Medang kerangas ', were investigated for 
the safrole content, a starting material in the 
synthesis of piperonyl butoxide, which is synergist 

for pyrethrum insecticides. The wood of C .  partheno- 
xylon and the wood, bark and leaves of ' Medang 
kerangas ' all yielded oils containing safrole. The 
wood and bark of ' Medang kerangas' are parti- 
cularly promising sources of safrole, the bark giving 
a 5.5 per cent yield of oil containing 75.6 per cent 
of safrole, and the wood a 1 per cent oil containing 
94.9 per cent of safrole. I t  is estimated that dis- 
tillation of the wood and bark together should give 
an oil containing 80 per cent safrole. 

Paper-making materials - Batai wood ( Albizzia 
falcata ) from the Ikderation of Malaya was pulped 
by the sulphate process. I t  gives a pulp compar- 
able to coniferous sulphate pulps. A mixed sul- 
phate cook on three species of timbers from Kenya 
(viz. Neoboutonia macrocalyx Pax., Macaranga 
kilimandscharica Pax. and Croton macrostachys 
Hochst ) gave a bleached pulp suitable for incor- 
poration in printing or writing papers. Ribbons 
of Hibiscus cannabinus, obtained during the work 
in Nigeria on the'mechanized production of stem 
fibres, gave a good quality pulp suitable for high- 
strength papers of all types. 

Fibre board - Investigation on the production of 
hard board from four Malayan timbers, namely 
kempas ( Koompassia mabccensis),  red meranti 
( Shorea leprosula ), keruing (Dapterocarpus crinifus) 
and balau (Shorea laevis), have shown that satisfac- 
tory boards 'can be made from the first two. A short 
chemical treatment of the chips of kempas followed 
by mechanical defibration in the disc mill gave 
a high yield of pulp from which boards of more 
than adequate strength can be made. Tempering 
treatments involving additions of linseed oil of the 
order of 2 per cent greatly improve the quality of 
the boards, somewhat larger additions (about 
3.5 per cent of oil ) improving i t  to the level of super- 
hardboard. The process is similar for red meranti, 
but in this case a tempering process involving 
heating only, without any addition of oil, was 
sufficient to enable the meranti boards to meet 
the requirements of the British Standard Speci- 
fication for super-hardboard. 

Hides and skins - Examination of the tanned 
skins of two types of goat in Uganda showed that 
the short-haired Mubende medium provide better 
skins for leather manufacture. Trials of dry-salting 
and straight-drying of sheep and goat skins in the 
Sudan indicated that there was a ceiling tem- 
perature for drying skins in the sun, above which 
serious damage resulted. 

Carbohydrates - A range of dextrans has been 
isolated by growing various bacteria and moulds on 
cane sugar. Dextran-like products and amino sugar- 
containing polysaccharides have been obtained from 
various wood-rot fungi. 

The dextran-synthesizing enzyme ' dextran- 
sucrase ' ( a complex of the enzyme with dextran ) 
has been isolated from cultures of Betacoccus ara- 
binosaceous. I t  has been shown that certain simple 
sugars ( mainly glucose derivatives ) increase the 
rate of conversion of sucrose by the enzyme and 
enter into the synthesis to produce oligosaccharides 
and finally dextran. The dextran produced by this 
bacterium has been shown to be a mixture of 
branched and unbranched components. The size 
and shape of dextran molecules could be controlled 
by altering growth conditions and the ' priming ' 
receptor molecules. 

( Continued on page 256 ) 



INDIAN P A T E N T S  
[ A few of the Patent Applications notified as accepted in the 
Gazette of India, Part 111, Section 2, 25 February to 24 March 
1956, are listed below.] 

Chemicals, plastic*. rubber, PaLnts and alIied pmduc- 53786. Preparation of a halogenated pent-yne-ene- 
52528. Production of new pyrazolone derivatives: 01: Reacting alkyl p-halogenated vinyl ketone 

Condensing renctive derivafive of a c ~ ~ c l ~ p r o p a n e  with lithium acetylide i n  presence of liquid 
carboy1 acetic acid with an aryl hydrazine - J .  R. ammonia - CHAS, I'FIZER & Co. INC. 
GEIGY A.-G. 54123. Process for the manufacture of pyridazone 

52873. Manufacture of new piperidines: A phenyl com~ounds: A compound of the formula 
alkyl pyridine i s  hydrogenated, or a 5-0x0- (R2R,) CH-CO-CH,-CH-CO-OR 
pentanoic-1-acid nitrile phenyl- 

CH-CO-CH2-CH,-CH2-CN 
I 

'4 
I wherein R ,  R,. R ,  and R ,  stand for hydrogen 

I t1  or hydrocarbon radical, i s  condensed with phenyl 
R1  representing an alkyl radical, is  treated with h.vdrazine and the product i s  c~lclized and de- 
hydrogen i n  the presence of a catalyst - CIBA LTD. hydrogenated to the pyridazone - I;. HOFFMANN- 

55074. Manufacture of a pyridine sulphinic acid: LA-R0cHE & CO. AKTIENGEsELLsCHA~T 

Reacting 3 pyridine sulphonyl halide with a 
hydrazide and treating the hydrazide with a Chemical processes, engineering and equipment 
carbOnyl - F. H°FFMANN-LA-ROCHE 53201. A method for carrying out chemical reactions 
& Co. AKTIENGESELLSCHAFT in the gaseous phase: Ijy introducing the initial 

55101. Epoxidation of water-insoluble unsaturated into a vortex tube under conditions 
esters: Reacting with aq. acetic acid such that temperatures are attained for reaction 
and for acetic anhydride and ionizable acidic to occur - N. V, D~ BATAAFscHE pETROLEUM 
agent at 10°C. to h.p. of mixture - ROHM & M~~~~~~~~~~~ 
HAAS CO. 53435. Process and apparatus for the production of 

55407. Production of flexible cellular material: gases: B y  injecting simultaneously two mixtures 
Forming a liquid reaction mixture comprising of carbonaceous fuel and a free oxygen containing 
an active hydrogen containingpolj~meric material. gas into a reaction and the 
a polyisocyanafe and water and setting the combustion products with an endothermic gasi- 
mixture in an atmosphere containing ammonia - fying agent - HEINRICH KOPPERS G.M.B.H. 
THE GOODYEAR TYRE & RUBBER CO. 54857. Methods of and means for the estimation of 

52802. New compositions comprising sulphur con- small quantities of gaseous impurities in rare 
. taining compounds: Composition contains 1, 2- gases: Apparatus comprises a n  electrical discharge 

dichloro-1 : 2-di-( phenylthio ) ethylene together tube, means for passing the impure rare gas 
with a diluent or carrier - ROOTS PURE DRUG low pressure and photoelectric means for mea- 
Co. LTD. suring the variation i n  colour of the discharge - 

53660. N-Aralkyl-N-hydrocarbyloxyalkyl-halogenat- THE INDIAN OXYGEN & A~~~~~~~~ CO. LTD. 
ed alkanamides and preparation The 55225. Filtering device: Supply roller bears under 
amides are prepared by reacting an amine of the pressure on intermediate roller devices and i s  
formula Ar-X- N H -  Y - O R  with an ac?lating driven by the drum bod?, - SULZER FRERES 
agent, X* amd standing for 52916. Improvements in or relating to froth 
radicals - STERLING DRUG INC. flotation: The frother agent i s  2-ethyl hexanol, 

55933. Production of chlorine, and an aqueous polyoxyethylene ether alcohol or ether, the frothing 
solution of lithium hydroxide: Electrolysing agent forming a molecular association the 
lithium chloride containing alkali metal chlorides collector at the airlwatpr, and solid/liquid inter- 
as impurities and decomposing lithium amalgam faces - A~~~~ L T ~ .  
thus obtained b,y contacting with water i n  two or 
more stages - OLIN MATHIESON CHEMICAL COR- PhYSiCs, 
PORATION 

52079. 2-Substituted imidazolines and their pre- 55934. Acoustic well logging method and apparatus: 
paration: Co:ztaining carboxylic acid with ethy- Comprising generating acoustic impulses at one 
lenediamine - CHAS, PFIZER & CO. INC. point, generating electric signals corresponding 

52699. Aminoalkyl phenyl ethers and their salts: with the arrival of acoustic energy at a second 
Reacting a substituted phenol or its alkali-metal point spaced apartfrom$rsl point a predetermined 
derivative or ester with a dialkylamine halide or distance and recording the peak value of signals 
secondary amine or tertiary amine - THE TJNI- generated prior to the arrival at second point of 
VERSITY OF LEEDS acoustic energy - SOCONY MOBIL OIL CO. INC. 

53716. Manufacture of polymeric quaternary am- ( formerly SOCONY-VACUUM OIL CO. INC.) 
monium compounds: Polymerizing a quaternary 52368. Band driving arrangements for driving 
ammonium compound - I.C.I. LTD. magnetic storage devices: Driving means com- 



I N D I A N  P A T E N T S  

prises means for directing a $ow of gas against 
the surface of the member to be driven - STAN- 
DARD TELEPHONES & CABLES LTD. 

Drugs and pharmaceuticals 

52534. Synthesis of steroids: A 2-a-acetonyl-4-p- 
oxy-polyhydrophenanthrene-1-one containing a 
bridge consisting of two carbon atoms and con- 
necting the 2-carbon atom with the 4 @-oxy 
group i s  cyclized - CIBA LTD. 

52580. Improvements in or relating to preparation 
of terpene thiocyanates for use as insecticides: 
Comprising reacting terpene chlmo-esters with a n  
alkali thiocyanate dissolved i n  a lower alcohol or 
ketone at 55'-80°C. - DIRECTOR, INDIAN AGRI- 
CULTURAL RESEARCH INSTITUTE, NEW DELHI 

52052. Substances having insecticidal properties: 
Reacting phenol having at most three chlorine 
atoms with dimethyl carbamic acid chloride and 
using mixed with usual carriers and diluents - 
N. V. PHILIPS' GLOEILAMPENFABRIEKEN 

52053. Manufacture of a substance having insecti- 
cide activity: Carbamic acid derivatives are pre- 
pared by reacting a phenol or naphthol with di- 
methyl carbamic acid - N. V. PHILIPS' GLOEI- 
LAMPENFABRIEKEN 

52578. New acaricidal compositions: Comprises a 
compound of the general formula R,S, together 
with a diluent or carrier - ROOTS PURE DRUG 
Co. LTD. 

54266. Improvements in or relating to therapeutic 
antibibtic compositions and the preparation 
thereof: Comfirisinz tetracycline, oxytetracycline 
or c l~lorotetra~ycl in~ suspended i n  mi'neral-oil - 
CHAS. PFIZER & CO. INC. 

54997. New acetanilide derivatives and the manu- 
facture thereof: Dichloro-acetyl chloride as 
reacted with a substituted aminnphenol - BOOTS 
PURE DRUG CO. LTD. 

55064. Vaccine products and method for preparing 
the same: Poliomyelitis virus antigen i s  absorbed 
from a killed aqueous poliomyelitis vaccine on to 
aluminium phosphate, the phosphate with the 
antigen i s  separated and resuspended i n  a n  
aqueous medium - PARKE, DAVIS & CO. 

55313. Process for preparing therapeutically active 
amines: p-Ionone or 4 - ( 2 ,  6 ,  6-trimethyl-l- 
cyclohexen-1 -yl )-2-methyl-2-buten-1 -a1 i s  reacted 
with a diamane, H,N-( alkylene )-R,, R, re- 
presenting a tertiary amino group, i n  the pre- 
sence of a reducing agent - F. HOFFMANN-LA- 
ROCHE & CO. AKTIENGESELLSCHAFT 

56660 and 56661. New insecticidal compositions: 
Contains carbamic acid derivative of formula 

N(CH,),-C-0-R 
II 
0 

where R represents a phenyl or naphthyl group, 
and a carrier. 

The  composition comprises a compound 
N(CHs)s -C-O-R  

II 
0 

wherein R stands for a phenyl group containing 
1-3 chlorine atoms, and a carrier - N.  V. PHI- 
LIPS' GLOEILAMPENFABRIEKEN 

55183. Process of producing tetracycline: Strepto- 
myces sp. ATCC No. 11834 i s  grown under 

aerobic conditions i n  nutrient medium to produce 
tetracycline - OLIN MATHIESON CHEMICAL COR- 
PORATION 

54391. Production of tetracycline by the hydro- 
genolysis of chlortetracycline: Reacting chlor- 
tetracycline with hydrogen i n  presence of palla- 
dium hydroxide catal~~st-  AMERICAN CYANAMID 

Fuels and lubricants 

53475. Process and apparatus for coking heavy 
hydrocarbon oils: Wherein the mass, number 
and size distribution of coke particles i s  main- 
tained constant by constantly withdrawing large 
coke particle and replacing them by equal number 
of smaller particles - Esso RESEARCH & ENGI- 
NEERING CO. 

55499. Mixer tube for a gas burner: Gas inlet end of 
the tube bore i s  wholly confronted by a reflector - 
THE INDIAN OXYGEN & ACETYLENE CO. LTD. 

Metals and metal products 

55691. Process for recovering purified mercury from 
impure mercury containing alloying metal im- 
purities: Agitating impure mercury with aqueous 
solution of mineral acid and a n  ammonium salt 
of the mineral acid - OLIN MATHIESON CHE- 
MICAL CORPORATION 

54036. New and improved delay fuse compositions 
and , articles comprising same: Comprising 
titanium having a particle size not greater than 
about 6 0  and at least one oxidizing agent - 
I.C.I. LTD. 

52622. Apparatus for electromagnetic detection of 
ores and conductive bodies and formations: 
I n  which imaginary disturbances created by the 
masses of metal situated near the transmitting 
coil, interfering with the precise measurement of 
the imaginary and phase diflerence anomalies 
caused by ores, may be eliminated by means of a 
compensating auxiliary coil - CANADIAN AIR- 
BORNE GEOPHYSICS LTD. 

Glass and cemmlcs 

52935. ~m~rovements  in or relating to a method for 
forming fused bifocal lens blanks: Flowing 
molten glass of predetermined index of refraction 
into the counter-sink within major element of a 
bifocal lens blank, to form and fuse minor 
element i n  situ i n  one operation - PITTSBURGH 
PLATE GLASS CO. 

Bulldlne materials and methods 

52654. Prefabricated structural member: Com- 
prising a sheet curved i n  a n  arc having at least 
two longitudinal sinuous corrugations and a n  
intermediate corrugation having a number of 
sinuously continuous transverse corrugations, the 
ratio of their width to depth being 5 : 1 or more - 
MARTIN, PEDERSEN & PEDERSEN ( Jr.) 

53985. Building structures: A beam member has a 
groove i n  its face which receives a connecting 
device, the device and the member have at least 
one aperture engaged by a bolt - HARRISON 

54411. Sheet cladding for use in construction of 
walls and roofs: Wherein the cladding sheets are 
formed with a n  initial set so that they are bowed 
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i n  a n  inward direction transversely to the corru- 
gation - ARCON ( PROPRIETARY ) LTD. 

52745. Process for producing pre-stressed reinforced 
concrete structural components: Reinforcing 
irons bent to hair pin  shape and inserted into 
moulds with bent ends supported against anchor 
plate at one end by wedge-shaped guiding members 
and the free ends supported by bearing members 
against another anchor plate ; pre-stressing effected 
after hardening of concrete b.y local displacement 
of wedge-shaped members - BOCK 

Miscellaneous 
55126. Improved cowdung gas plant: Entire portion 

of sides and practically whole portion of digester 
tank cover kept immersed i n  slurry i n  tank - 
SWAMI VIMUKTANANDA 

52949. Improvements relating to the control of air- 
conditioning apparatus: A wheatstone bridge 
device i s  provided having balancing means, 
sensing means and ratio means- J .  STONE & CO. 
( DEPTFORD ) LTD. 

53998. Photo-sensitive material and a process of 
making same: A photographic carrier and light- 

sensitive stabilized diphenyl amine compound 
having at least one diazo group i n  its molecule - 
CINETECHNIK A.G. 

52677. Improvements in and relating to colour 
photographic processes and materials: Develop- 
ing primary negative material, then applying a 
take-off material including a metallic sulphide 
whereby a n  image i s  formed of the uppermost 
image of said negative material, oblitertaling 
uppermost image of primary negative and printing 
from the image i n  the remaining laver or from 
layers of said primary material - H .  V. FRAUN- 
HOFER & H. E. COOTE 

52695. Process for the manufacture of pulp: 
Fibrous material i s  impregnated with caustic 
soda lye and treated i n  a screwpress after which the 
material i s  subjected to milling treatment - 
ASCHAFFENBURGER ZELLSTOFFWERKE AKTIEN- 
GESELLSCHAFT 

52894. Improvements in or relating to the pro- 
duction of thermosetting adhesive composition: 
Treating gluten an alcohol and cashew-nut oil 
with formaldehyde - PRESIDENT, FOREST RE- 
SEARCH INSTITUTE & COLLEGES. DEHRA DUN 

PROGRESS REPORTS -Continued from #age 253 

The use of Meyer's dinitrosalicylate reagent for 
reducing-end-group assay was investigated under 
anaerobic conditions. It was found that (a) greatly 
increased sensitivity in the estimation of glucose, 
maltose, etc., was obtained in the absence of oxygen; 
(b) the reagent did not randomly degrade poly- 
saccharides in the absence of oxygen as does an 
alkaline ferricyanide reagent; and (c) the oxidation 
proceeded far beyond the terminal glucose unit in a 
polyglucosan or oligosaccharide, i.e. a magnification 
procedure was discovered whereby it should be 
possible to estimate the molecular weight of very 
large polysaccharides. 

The conditions have been found in which molasses 
may be converted into laevulinic acid and the 
product isolated. The process involves only small 
quantities of the reagents. 

Microbiological research - Methods have been 
developed for the quantitative estimation of each 

polyphenolic component both of the fresh and of the 
cured cocoa beans. The biochemical changes in 
cacao beans during fermentation have been studied. 
and considerable evidence has been obtained to 
show that the purple colour remaining in the 
beans after an unsatisfactory fermentation is 
not due to the anthocyanin pigments of the fresh 
bean remaining unattached. Further investiga- 
tions on the loss of purple colour in fermenting 
cacao beans indicate that the process might be 
non-enzymic. This view, however, does not 
explain the failure of boiled beans to lose their 
colour on fermentation. 

Pilot plant scale production of comirin, a new 
antifungal antibiotic discovered and developed a t  
the Colonial Research Institute, has been under- 
taken. The use of comirin in the suppression of 
fungus and yeast infection in human and plant 
tissues is being investigated. 



Supplement 

PSORALEA & OTHER INDIGENOUS DRUGS 
USED IN LEUCODERMA 

B. MUKERJI 
Central Drug Research Institute, Lucknow 

HE genus ' Psoralea' belongs to the 
Family Leguminosae comprising of 
100-115 ~peciesl*~ of strongly scented 

herbs, shrubs and under-shrubs distributed 
in the tropical and subtropical regions. Of 
these, the tubers of Psoralea esculenta 
Parsh. were employed by the American 
Indians and the settlers as articles of 
food. Psoralea glandulosa Linn. and P. 
pentaphylla Linn. are used medicinally in 
Wcst Indies and in Mexico. The leaves of 
P. gla~ldulosa Linn. are used as a tonic or 
anthelmintic and the roots are used as an 
emetic. P. butiminosa Linn. ( containing 
0.028 per cent essential oil) growing in 
Arabia and P. physodes Dougl. of California 
are popularly considered as a tonic and an 
emmenagogue. P. psoralioides ( Walt.) Cory. 
[ P. fiedunculata ( Mill ) Vail, P. melilotoides 
Michx. ( Congo root, Bob's root, Samson's 
snake root )] of Virginia has been recom- 
mended as an aromatic bitter tonic, especially 
useful in chronic diarrhoea. The root yields 
n bitter principle and about 2 per cent of a 
volatile oil having a pungent and bitter taste. 
P. $in~tata Linn. and P. polysticta Benth. are 
used medicinally in South Africa. 

The most important among the species 
of psoralea is Psoralea corylifolia Linn., 
also known as ' Malay tea ' or ' Bawchang 
seed '. It  is indigenous to India and is a 
common herbaceous weed growing through- 
out the plains. Its vernacular names are: 
Bengali-Latakasturi; Hindi-Babchi; Guja- 
rati-Bavachi; Marathi-Babchi; Oriya-Va- 
kuchi; Punjabi-Babchi; Sanskrit-Sugandha- 

kantak ; Tamil-Karop-karishi ; Telugu-Kala- 
giuja.. The seeds of this plant have been in 
use in the Ayurvedic system of medicine. 
Mention of its uses has been made by 
ancient Hindu physicians and according 
to some they are laxative, stimulant and 
aphrodisiac. The seeds have been specially 
recommended in the treatment of leprosy, 
internally and also applied externally in 
the form of a paste or ointment. The drug 
was considered so efficacious in leprosy 
that it was known as Kusthanashini, mean- 
ing ' leprosy destroyer '. In inflammatory 
diseases of the skin such as psoriasis and 
in leucoderma, it is prescribed both as 
a local application and by . the mouth. 
The seeds are also used as an anthelmintic, 
diuretic and diaphoretic in febrile condi- 
tions3. 

The data relating to botany, pharmacology 
and chemistry of the different species of 
psoralea, excepting Psoralea corylifolia, are 
extremely meagre. In the case of Psoralea 
corylifolia also very little work was done till 
1923 when a careful examination of the seeds 
was made in the Calcutta School of Tropical 
Medicine and an oleo-resin fraction was pre- 
pared for clinical trials. This gave a fresh 
impetus to the modern physicians and the 
results of its local application in leucoderma 
being fairly satisfactory, considerable amount 
of interest in the further study of this drug 
was aroused. Since then it is occupying an 
important place in the treatment of leuco- 
derma, though its use in leprosy has been 
more or less abandoned. 
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Another important drug, but not of Indian 
origin, which has recently been given a pro- 
minent position in the treatment of leuco- 
derma is Ammi majus Linn. growing in 
Egypt. Its efficacy in the treatment of 
leucoderma was first observed in 1948 in 
Egypt4 and later in France. Its active cons- 
tituents,, either in the form of tablets or 
extracts, were tried and encouraging results 
have been reported. Further, the isolation 
of its active constituents and the subsequent 
establishment of their similarities with 
' xanthotoxin ' and ' imperatorin ' opened up 
a new line of investigation on the therapeutic 
efficacy of the above-named compounds in 
leucoderma. 

New interest has since been aroused in 
India on the possible pigment-stimulating 
properties of similar chemical compounds 
in the treatment of - leucoderma. Several 
Indian indigenous drugs such as Ficus carica, 
Aegle marmelos, Luvanga scandens and Ange- 
lica archangelica contain these principles. 
Attempts are now. being made to undertake 
detailed studies of these drugs with regard to 
their uses in the treatment of leucoderma. 

A brief survey of the available present-day 
knowledge about the chemistry, pharmaco- 
logy, therapeutic uses, etc., of these drugs has 
been made in the present review. 

Psoralea corylifolia Linn. 

Description - I t  is an erect annual herba- 
ceous plant, 0.6-1-2 m. high. Branches are 
firm and conspicuously gland-dotted. Leaves 
are simple, distinctly petioled, roundish, 
3-8-76 cm. long, inciso-dentate, firm in 
texture, both sides conspicuously dotted with 
black dots, nearly glabrous. Flowers close, 
in dense axillary 10-30-flowered racemes; 
peduncles 2-5-5 cm. long, hairy; pedicles very 
short. Calyx 3.4 mm. long, hairy outside, 
the upper teeth linear-lanceolate, the lower 
ovate, twice as long as the upper. Corolla 
bluish purple, nearly twice as long as the 
calyx. Pod small, black, sub-globose, glab- 
rous, one-seeded indehiscent, the pericarp 
adhering to the seed. 

Pharmacognosy6: Macroscopic - Psoralea 
seeds are really fruits with pericarp adhering 
to the seed coat, 3.5-4.5 mm. long, 2-3 mm. 
broad. Pods one-seeded, ovoid-oblong, some- 
what compressed, glabrous, mucronate, close- 
ly pitted, giving the appearance of a bath 
sponge under a magnifying lens. Colour 
dark chocolate to almost black. Cotyledons 

FIG. 1 - Psoralea corylifolia LINN. 

do not contain any starch. Odourless, but 
when chewed, the smell of a pungent essential 
oil is observed; taste bitter, unpleasant and 
acrid. 

Microsco$ic - The pericarp consists of 
small thin-walled parenchymatous cells in the 
early stage. At maturity the pericarp gets 
reduced and the parenchymatous cells com- 
posing it collapse a good deal. The testa of 
the seed is represented by 4-5 layers of cells, 
a layer of prismatic cells in the outermost 
side, a layer of parenchyma below it and then 
a layer of thick-walled cells and a layer or two 
of parenchymatous cells on the inner side. 
The seed is attached to the pericarp by a 
small fan-shaped funicle. 

Chemistry - Psoralea seeds contain a 
colourless oil, 13.2 per cent of extractive 
matter, albumin, sugar, 7.4 per cent ash and 
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traces of manganese6. Menon7 obtained a 
fatty oil from the seeds and determined some 
of its physical and chemical constants. 

Sen et a1.8 have carried out a thorough 
examination of the seeds and found that they 
contained (1) an unsaponifiable oil having 
the formula C,,H,,O, boiling between 180" 
and 190", at 11-15 mm. Hg pressure; (2) a 
yellow acid substance, C,oH4,010; and (3) a 
methyl glucoside, m.p. 105"-7". According 
to them, the unsaponified oil is pharmacologi- 
cally active and was, therefore, tried in cases 
of leucoderma and psoriasis. Later Chopra 
and Chatterjees studied the chemistry of the 
seeds. They observed that the chief active 
principle is an essential oil. Besides the 
essential oil, the seeds contain a fixed oil, a 
resin and traces of a substance of alkaloidal 
nature. The essential oil was obtained in 
0.05 per cent yield and had the following 
constants: sp. gr. a t  25", 0.9072; refractive 
index, 1.5025; and solubility in water at 25", 
c. 0.0197 per cent. The essential oil on 
keeping deposited needle-shaped crystals. 

Jois et a1.10 have observed that the petro- 
leum ether extract of the seeds yielded a dark 
reddish brown oil and a crystalline solid, 
CIlH6O,, m.p. 16Z0, which they named 
' Psoralen '. Chopra and Chatterjee ( loc. 
cit.) have also-pointed out that the oil obtain- 
ed from psoralea deposited on keeping a 
crystalline solid, melting a t  135". These 
crystals were probably of psoralen in an 
impure state, since, the crystalline solid 
obtained by Jois et al. (loc. cit.) a t  first 
had a m.p. of 135"; on repeated crystalli- 
zation it melted a t  162". Further, the oil 
was found to contain a considerable quantity 
of resin. The fatty acids obtained from the 
oil were found to be principally palmitic, 
oleic and linolic acids together with small 
amounts of stearic, lignoceric and linolenic 
acids. Psoralen is sparingly soluble in cold 
petroleum ether and ether but dissolves 
readily in alcohol and chloroform. I t  crystal- 
lizes from boiling water in long silky needles. 
Preliminary investigations have indicated 
that it is possibly a coumaron-coumarin. 

On further investigation, Jois and Manju- 
nathll observed that two furocoumarins 
consisting of not only psoralen but also iso- 
psoralen were present in the crystalline 
precipitate ( 0.25 per cent of seeds ) obtained 
from the fatty oil of the seeds. The identity 
of psoralen and iso-psoralen as indicated by 
the similarity of their properties and of those 

of some of their derivatives has been con- 
firmed by mixed m.p. determinations12. The 
structures (I) and (11) were assigned to 
psoralen and iso-psoralen respectively. 

Psoralen 

Spath and co-workers13 isolated from the 
roots of Angelica archangelica a furocoumarin 
' angelicin ' and established its structure by 
synthesis. Iso-psoralen was found to be 
identical with angelicin12. Seshadri and 
Venkatarao14 obtained from the pericarp, by 
extracting the entire seeds with ether, an 
alkali-soluble resin, volatile essential oil and 
non-volatile terpenoid oil, and from the 
crushed kernel, by extraction with light 
petroleum, a mixture of psoralen and iso- 
psoralen and a fixed oil from which a sterol 
( probably phytosterol ), m.p. 126"-28", was 
isolated as acetate. Rao et al.15 observed 
that psoralen separated from a mixture 
containing iso-psoralen was converted into 
trans-psoralic acid ( m.p. 225"-27" ) by treat- 
ing the substance in 5 per cent sodium 
hydroxide solution with mercuric oxide. In 
a similar manner iso-psoralen was converted 
into trans-iso-psoralen; m.p.173"-75". Spath 
et al.16 synthesized an isomer of angelicin and 
obtained a furocoumarin, m.p. 171°, which 
had the structure (111) or (IV). Its pro- 
perties indicated that it might be identical 
with psoralen. Okahara17 isolated from the 
leaves of Ficus coyica Moraceae a furocou- 
marin, ficusin, m.p. 161.5"-16Z0, which he 
showed by degradation to be fur-2, 3-dicar- 
boxylic acid. He also showed a-resodicar- 
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boxylic acid to have the structure (111) . 
The m.p. of a sample of ficusin did not 
depress the m.p. of freshly sublimed psoralen 
or synthetic furocoumarin. Psoralen and 
ficusin are, therefore, identical. 

Jois and ManjunathI8 have shown psoralen 
to be identical with ficusin. With fuming 
nitric acid ( sp. gr. 1.52 ) psoralen in cold 
acetic acid gives nitro-psoralen, a brownish 
yellow product, m.p. 278"-79" ( decomp.). 
Okaharals repeated the synthesis of psoralen 
by the method of Spath and co-,workers and 
obtained a product melting at 161"-62" 
instead of 171". Ficusin purified by sublima- 
tion in high vacuum and recrystallized from 
methyl alcohol gave m.p. 161"-62", which 
agrees with that reported by Jois and Manju- 
nath for psoralen and iso-psoralen. Bose and 
Finlaysonio found that when the coumarin 
derivative isolated from the essential oil of 
Phebalium argenteum Smithz1 was purified by 
sublimation at 120"-30" under 0.05 mm. 
Hg pressure and crystallized from methyl 
alcohol, it yielded a crystalline product ( m.p. 
166"-67" ) identical with psoralen. 

Spath and Hiller2Z observed that of the two 
furocoumarins isolated from the leaves of 
Ficus carica Linn. by Okahara17, one was 
considered to be bergaptenZ3, C,,H,O,, m.p. 
188", and the other ' ficusin ', Cl,H60,, m.p. 
162". Okahara assigned to it the same struc- 
ture established by Spath and co-workers for 
psoralen. Rangaswami and Seshadriz4 deter- 
mined the solubility of psoralen and iso- 
psoralen mixture prepared from Psoralea 
corylifolia. The solubilities at 27' in 100 cc. 
of oil are: (i) coconut, 2-7 g. ; (ii) arachis, 1.71 
g.; and (iii) sesame, 1.71 g. They found that 
the solubility at 100" was three times that at 
27". Chakravarti et U Z . ~ ~  isolated from the 
pericarp of the seeds of Psoralea corylifolia 
a new crystalline substance and named it 
' psoralidin ' ( m.p. 315"; decomp.) in a yield 
of 0.05 per cent of the weight of the seeds. 
They also obtained psoralen and iso-psoralen 
apart from the essential and turpenoid oils 
and resin acids. The kernel yielded psoralen 
and iso-psoralen and the fixed oil as reported 
by the earlier workers but no psoralidin. 
The isolation of psoralidin was based on its 
comparatively sparing solubility in a mixture 
of ether and petroleum ether in which psora- 
len and iso-psoralen and other constituents 
are readily soluble. The resin from the 
mother liquors of crude psoralidin yielded 
psoralen ( m.p. 169" ) and iso-psoralen ( m.p. 

142") through its alkali-soluble fraction in a 
total yield of 0.33 per cent. 

On the basis of chemical analysis, psoralidin 
has been assigned the formula C16H1,0,26. 
Its methyl and acetyl derivatives show the 
presence of one hydroxyl group and its be- 
haviour towartls alcoholic alkali indicates the 
presence of a lactonic group. Coumarins 
containing an alkoxy group, e.g. MezC = 
CH-CHZ-0, get readily hydrolysed by con- 
centrated sulphuric acid and acetic acid into 
the phenolic compounds. The methyl deri- 
vative of psoralidin under similar experi- 
mental conditions, however, does not get 
hydrolysed into the corresponding phenolic 
derivatives. Such a grouping, therefore, 
which could have accounted for its fourth 
oxygen atom did not appear to be present in 
psoralidin. In the absence of any direct 
proof of the function of this oxygen atom, it 
has been assumed to be present in an inner 
ether linkage. On the basis of the experi- 
mental findings noted above and the possible 
genetic relationship of psoralidin with psora- 
len it appeared likely that psoralidin should 
be derived from psoralen through the attach- 
ment of a phenolic hydroxyl group and an 
isoprene chain to the benzene ring as in the 
case of a number of naturally occurring 
coumarins and furocoumarins. 

This view has subsequently received addi- 
tional support through a study of the oxida- 
tion of methyl psoralidin with chromic acid 
in glacial acetic acid. The acetone resulting 
from the oxidation of the isoprene units in 
methyl psoralidin as in the case of other furo- 
coumahs containing the isoprene chain was 
identified through condensation with benz- 
aldehyde in the presence of alkali giving 
dibenzal acetone, m.p. 11 lo. In view of the 
above, the structure (V) has beenprovisional- 
ly assigned to psoralidin. 

t~,-CH = c(cH,), 

Psoralidin 

The difference in the melting point of the 
synthetic psoralen prepared by Horning and 
Reisnerz7 and that reported by Spath et al.16 
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makes it necessary to review the work on 
naturally occuning psoralen. Jois et ~ 1 . ~ 0  

gave the m.p. of psoralen as 162" which was 
supported by Okahara17, who extracted 
ficusin, from the leaves of Ficus carica, and 
which was later shown to be identical with 
psoralen and had a m.p. of 161"-62". Later, 
Spath et al.16 reported the synthesis of pso- 
ralen and recorded a m.p. of 171" for it. 
The same author obtained a sample of ficusin 
from Okahara and after repeated purification 
of the sample found that the m.p. rose to 
166"-67" ( evacuated tube ). He also obtain- 
ed from Jois et al. ( loc. cit.) natural psoralen 
with a m.p. of 162" and after purification 
found that its m.p. also rose to 169"-70". A 
mixed m.p. of natural psoralen ( m.p. 171" ) 
was found to be 170"-71". Later, Okaharalg 
synthesized psoralen according to Spath's28~2" 
method but obtained a product which melted 
at  161"-62" and not at  171". He, however, 
found that further purification of natural 
' ficusin ' did not change its m.p. Spath 
et ~ 2 . ~ ~  isolated psoralen from air-dried fig 
leaves from Italy and reported that it had 
a m.p. of 160" and on recrystallization 
obtained a product with a m.p. of 166"-67" 
( evacuated tube ). The m.p. of synthetic 
psoralen was then accepted as 171". Syn- 
thetic psoralen obtained by Horning et al. 
( loc. cit.), however, melted at  162"-162.5" 
which is in good agreement with indepen- 
dent reports of Okahara et al. ( loc. cit.) 
for natural psoralen. The melting point in 
an evacuated tube was unchanged. Thus 
there is a lot of disagreement between 
the m.p. of synthetic and natural products 
and further work is needed to solve this 
discrepancy. 

Preparation of the active constituents of P .  
corylifolia - Rangaswami and SeshadriZ6 
suggested a method for preparing the active 
principles of Psoralea corylifolia. The pso- 
ralen-iso-psoralen mixture, to which is as- 
cribed the curative action of psoralea in the 
treatment of leucoderma, is prepared by ini- 
tial soaking and percolation of the whole 
drug with methylated spirit to dissolve the 
pericarp and continuous extraction of the 
powdered kernel with ' solvent spirit ' to 
dissolve out the fixed oil and the active crys- 
talline principles and which are then separated 
mechanically. 

The method for the isolation of psoralen- 
iso-psoralen mixture reported by Chakravarti 
et a1.25 is as follows: The whole seeds are first 

extracted with ether to dissolve out the sticky 
pericarp. The seed coat is then removed and 
the powdered kernels extracted with hot 
alcohol. On concentration of the alcoholic 
extract, a mixture of psoralen-iso-psoralen 
usually crystallizes out (1 per cent in weight 
of seeds). A further quantity (0.33 per cent) 
of the mixture is obtained from the ethereal 
extract ot the pericarp, by first crystallizing 
out psoralidin from the ethereal concentrate 
and then extracting psoralen and iso-psoralen 
with dilute caustic soda. Acidification of 
the alkaline solution followed by extraction 
with ether and removal of the ether yields 
psoralen and iso-psoralen. 

In some cases it was found that the alco- 
holic extract of the kernels did not deposit 
psoralen and iso-psoralen on concentration and 
the process had to be modified. The alcohol 
was completely removed, the residue taken up 
in ether and the ethereal solution extract- 
ed with dilute sodium hydroxide. The alka- 
line solution was acidified and the psoralen- 
iso-psoralen mixture taken up in ether 
from which it was obtained by removal of 
ether and crystallization of the residue from 
alcohol. 

Seshadri and Venkatarao's14 process also 
involves the preliminary extraction of the 
whole seeds with ether, but the ethereal 
extract is not worked up for psoralen and 
iso-psoralen. The ether-extracted seeds are 
then powdered and extracted with petro- 
leum ether in a Soxhlet apparatus, the psora- 
len and iso-psoralen crystallizing out in the 
receiver. 

Pharmacology -The essential oil has an 
irritant effect on the skin and mucous mem- 
brane. In 1 in 50,000 dilution of the oil, the 
paramoecia remained alive and active for 
15 min. but some died in 40-45 min. In a 
stronger solution ( 1 in 10,000 dilution), 
these organisms died in 10 min. The essen- 
tial oil shows a selective activity against the 
skin streptococci3~~hich are killed in 10 min. 
in a dilution of 1 in 10,000. 

I t  has a distinct stimulatory action on 
voluntary muscle in high dilutions ( 1 in 
50,000 to 1 in 100,000). The tone of the 
isolated uterus of the guinea-pig or cat is 
decidedly increased and the uterus may also 
show a tonic contraction. Perfused, isolated 
pieces of intestine are affected in a similar 
way while the peristaltic movements are 
found to increase. Intravenous injections 
of the saturated solutions of the oil have no 
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effect on blood pressure or on respiration. 
The isolated mammalian heart was neither 
stimulated nor depressed. There was a 
well-marked contraction of the arterioles in a 
frog when perfused with a 1 in 5,000 solution 
of the 0il3~9. 

Therafieutic uses - Psoralea corylifolia has 
been used extensively in the treatment of 
leucoderma since early times both in India 
and in Western countries. Dey30, while 
strongly recommending an oleo-resinous ex- 
tract, describes the effects as follows: " After 
application for some days, the white patches 
appear to become red or vascular; sometimes 
a slightly painful sensation is felt. Occasion- 
ally, small vesicles or pimples appear and 
if these be allowed to remain undisturbed, 
they dry up, leaving a dark spot of pigment- 
ary matter, which forms, as it were, a nucleus. 
From this point as well as from the margin of 
the patch, pigmentary matters gradually 
develop, which ultimately coalesce with each 
other and thus the whole patch disappears. 
I t  is also remarkable that the appearance of 
fresh patches is arrested by its application." 
So good results have, however, not beeri 
reported by any other worker. Panja31 has 
recently reported the efficacy of P. corylifolia 
oil in the treatment of leucoderma. 

Different preparations of the drug have 
been tried a t  the Calcutta School of Tropical 
Medicine in a variety of skin affections since 
1926. Acton3 tried solution of the pure 
essential oil, 1 in 10,000 to 1 in 20,000 dilu- 
tions, in some cases of acute streptococcal 
dermatitis, but unfortunately due to much 
irritation, conditions became worse. A 20 
per cent solution of the purified resin in 
alcohol and a 1.0 per cent alcoholic solution 
of the essential oil were found to be ineffective 
in leucoderma. The most effective prepara- 
tion was the oleo-resinous extract of the seeds 
which contains most of the essential oils. 
This preparation was gently rubbed on the 
leucodermic patches once or twice daily. I t  
has been tried in a very large number of cases 
of leucoderma both in syphilitic and non- 
syphilitic groups but it was found to be 
ineffective in the former, because in such 
cases, in all probability, the melanoblasts are 
killed, as they are not visible in the histo- 

. logical preparations. I t  was suggested that 
the beneficial effects may be due to (i) absorp- 
tion and excretion of the oil through the skin 
where it produces its specific action; (ii) in- 
creased absorption of amino acids concerned 

in pigment formation due to the stimulation 
of the intestinal mucosa; or (iii) antiseptic 
action in the gastro-intestinal tract. The 
effect of the essential oil is purely local and, 
consequently, if any concurrent affections of 
the gut such as infection with E. histolylica 
exists, they should be treated simultaneously. 
The action of the oil on the skin appears to 
be specific, which might be readily demons- 
trated under a microscope on the frog's skin. 
The melanoblastic cells in leucoderma cease 
to function properly and their stimulation by 
the oil helps them to form and exude pigment 
which gradually diffuses into the decolourized 
areas. 

The Hindu physicians, however, used to 
administer the powdered seeds of the drug 
orally while treating the cases of leucoderma 
but such trials were not made in the investi- 
gations mentioned above. 

Clinical trials on leucoderma patients with 
orally administered powdered seeds of Psoralea 
corylifolia have been undertaken in several 
centres and by Ayurvedic physicians. In the 
majority of cases, undesirable side reactions 
such as nausea, vomiting, malaise, headache 
and sometimes purging have been recorded. 
The writer's own experience also corroborated 
the above facts. Presumably, the oleo- 
resinous fraction and the essential oil contain- 
ed therein causes, on repeated administration, 
too much gastric irritation and this prevents 
either an increase in the dosage, which is 
often necessary to bring about pigmentagenic 
stimulation of the skin, or prevents absorp- 
tion of the effective active ingredient in the 
drug. At the Central Drug Research Insti- 
tute it was, therefore, thought that it would 
be best to treat the leucoderma cases with a 
psoralen-iso-psoralen mixture isolated from 
crude seed powder of psoralea on more or less 
the same principle as recommended by Ran- 
gaswamy and S e ~ h a d r i ~ ~ .  A quantity of pso- 
ralen-iso-psoralen mixture was also sent over 
to the Officer-in-Charge of the Dermatology 
and Venereology Department of the Vellore 
Medical College. An analysis of the results 
obtained a t  both these centres indicate that 
in patients below the age of 20 years and 
where the leucoderma is of comparatively 
recent origin, encouraging results can be 
obtained with this mixture in doses of 10-30 
mg. per day after meals over a period of 7-10 
days a t  a time, the treatment continuing for 
4 months. A liquid preparation can also be 
made from this psoralen-iso-psoralen mix- 
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ture which can also be applied locally on white 
patches simultaneously with oral administra- 
tion, daily for 3 weeks. Several patients 
have responded well with this treatment, the 
leucoderma patches in all cases showing a 
tendency to be covered up gradually. The 
initial time of response varied between 10 
and 30 days. Generally, there is first a slaty 
hue assumed on the depigmented patches 
and then follicular eruptions start which go 
on coalescing. The borders of the depig- 
mented patches which were, in most cases, 
not smaller than 3 in. in diameter, appear to 
get hyperpigmented comparatively early in 
the course of treatment, and there is also a 
tendency for these hyperpigmented patches 
to close up the depigmented patches from the 
side. With this treatment no systemic dis- 
orders were met with. In a few estremely 
sensitive patients eruptions of erythema 
appeared on the skin particularly after expo- 
sure to sunlight. However, these disappear- 
ed on the stoppage of the treatment. Il'o 
fresh leucoderma patches appeared during 
the course of the treatment and relapses were 
also few and far between. If this treatment 
is supplemented with ultraviolet exposure 
from a mercury-vapour lamp, for 2 to 2f 
min., the recovery process appears to get 
hastened. 

\\'bile many cases have not been treated 
with this psoralen-iso-psoralen mixture given 
by the mouth, there is clear indication that 
oral treatment with this furocoumarin has 
some value which is not obtainable by 
external application of the crude psoralea oil 
alone. 

Ammi majus Linn. 

The dried fruit or the extract of this plant 
has been known to the Egyptians for their 
value in the treatment of depigrnented areas 
for many centuries. Ibn El-Ritar3* and 
Dawood El-ilntakia3 supported this view in 
their writings as early as 1923. The crude 
materi:~l was found to be very efficacious but 
side effects like nausea, vomiting, malaise, 
pain in abdomen, faintness and even corn:& 
prevented its use among patientsa4. 

Descriptioic qf the plant - dmnti majirs 
Linn. belongs to the family Umbelliferae. I t  
is a common annual herbaceous plant widely 
distributed throughout the Mediterranean 
region and grows freely in the Er'ile Delta 
region. The plant attains a height of about 
one and a half metres and possesses a whitish 

tap root with few more or less horizontal, 
lateral branches. 

The flowers are whitish, actinomorphic or 
zygomorphic, hermaphrodite, pentamerous. 
The petals are deeply emarginate, bilobed. 
The plant flowers in March and April and 
fruits in May and June. 

The fruit is a brownish, cylindrical schizo- 
carp ( cremocarp), but the colour depends 
greatly upon the degree of maturity. Fully 
ripe fruits are reddish brown, while unripe 
fruits vary in colour from greenish to greenish 
brown. 

Chemistry - Fahmy and El-KeiySS ana- 
lysed the fruits of Ammi majus and reported 
the following values: amorphous glucosidal 
principle, 1-0; tannin, 0.45; oleo-resin, 4.76; 
oily liquid, 3.2; fixed oil, 12.94; glucose, 0.2; 
protein, 13.825; and cellulose, 22.43 per 
cent calculated on the air-dried material. 
The fruits contained in addition, calcium 
oxalate, brown colouring matter, hemicellu- 
lose, traces of volatile oil, gummy and 
mucilaginous matter, etc. ; moisture, 6.1 7; 
and ash, 7.09 per cent. They were unable to 
isolate any substance in the crystalline 
form. Later Fahmy and Hameed% were 
able to isolate from the petroleum ether 
extract of the powdered fruits, a crystalline 

- principle to which they gave the name 
ammoidin. Two more crystalline com- 
pounds, anlmidin and majudin, were isolated 
from the fruits of the drug later. The per- 
centage of the three crystalline compounds, 
ammoidin, ammidin and majudin, obtained 
from the drug were 0-5,0.3 and 0-4 respective- 
ly. Ammoidin, C,,H,Oj, m.p. 14S0, was 
found to be identical with xanthotoxin ( 8- 
methoxy psoralen ), ammidin, C,,HI4O4, 
m.p. 102", with imperatorin ( 8-amylenoxy 
psoralen ), and majudin, C,,H,04, m.p. 189", 
with bergapten ( 5-methoxy psoralen )37. 

Isolation of xanthotoxin and imperatorin 
from the fruits of the drug was also reported 
by Sochonberg and Sina38. These have the 
following structure~3!'~~~: 

Xanthotoxin or ammoidin 
( 8-methoxy psoralen ) 
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Imperatorin or ammidin 
( 8-amylenoxy psoralen ) 

Bergapten or majudin 
( 5-methoxy psoralen ) 

Pharmacology - Fahmy and Shady3' found 
xanthotoxin to be non-toxic in therapeuti- 
cally effective doses. The question is left 
open whether the activity of xanthotoxin is 
due to stimulation of dopase or coenzyme in 
functionally depressed melanoblasts or due 
to removal or neutralization of the cause of 
depression of the activity of the melanoblasts. 
Recent researches have revealed that ammoi- 
din and ammidin accelerate the formation of 
melanin41 . Elwid2 found that xanthotoxin 
or imperatorin caused pathological lesions in 
guinea-pigs. A single dose of 400 mg./kg. 
has been found to be lethal and in single doses 
of 200-300 mg./kg. cloudy swellings, fatty 
degenerations and acute haemorrhagic nec- 
rosis of the liver and severe congestion of the 
kidneys resulting in haematuria occurred. 
Continued doses of 1-2 mg./kg. for five months 
resulted in liver necrosis in young animals 
without affecting growth. 

Therapeutic uses - El Mofty*, H a f n a ~ u i ~ ~  
and Malek44 were the first to publish en- 
couraging results about the treatment of 
leucoderma with the plant extract from 
Egypt in 1948-50. Later Sidi and Burgeois- 
G a ~ a r d i n 4 ~ ~ ~ ~  confirmed their findings from 
France. The activity of ammoidin in the 
treatment of leucoderma, either administered 
orally in 0.05 g. doses three times daily or 
applied externally in 1 per cent liniment, was 
also reported in 1948. The activity of ammi- 
din and majudin was found to be lesser than 
ammoidina7. Lerner et aL4' have also shown 

that the therapeutic activity of the extract 
is due to ammoidin which, as already stated, 
is analogous to santhotoxin and has been 
proved to have a photo-sensitizing action. 

The drug used in the trials was available 
in the form of a paint for external application 
and tablets for oral administration. The 
paint contains 7-5 mg. ammoidin and 2.5 mg. 
ammidin per cc. and each tablet contains 
10 mg. of ammoidin and 5 mg. of ammidinls. 

BehP4 quite recently studied the effect of 
the drug on 165 cases of established primary 
leucoderma. Tablets, paint and in few cases 
intradermal injections were tried. Patients 
were given one tablet of Ammi majus thrice 
daily after meals and the dosage was corres- 
pondingly reduced in the case of children. 
Some patients complained of side effects like 
headache, giddiness, and sensation of heat in 
the body, particularly in summer, which, how- 
ever, disappeared after reducing the dosage 
and taking plenty of butter milk or lemon 
juice with water. The paint was applied on 
the patches followed by irradiation in the sun 
for some minutes. Intradermal injections 
were given once a week a t  about 15-20 places 
a t  one sitting. In some cases the reaction 
was very severe when they were subjected to 
local paint and irradiation. The intradermal 
injections were definitely useful, particularly 
when there was poor response with the paint. 
Local reaction to oral medicine was never 
encountered. Improvement was usually 
noticed within 4-8 weeks of the commence- 
ment of the treatment. The majority of 
cases treated with tablets and paint improved 
satisfactorily while a few slightly. In the 
opinion of Behl, Ammi majus is a definite 
improvement in the treatment of leucoderma 
and although the complete-cure rate was 
small, there was a substantial improvement 
in over 66 per cent of the cases in contrast to 
other photo-sensitizing agents like psoralea. 

Venkate~waran~~ treated 9 cases of vitiligo 
with the extract of Ammi majus Linn. 
Although nine cases are not sufficient to draw 
any definite conclusion, still it can be observ- 
ed that isolated patches of short duration can 
be cured with the external application 
followed by irradiation in the sun. Better 
results were obtained with younger patients 
with vitiligo of short duration. In the case 
of dark-skinned patients the drug was tolerat- 
ed without any skin reactions. 

I t  is curious to note that while xanthotoxin 
and imperatorin were previously isolated 
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from a number of other plants like 1;agara 
xanthoxyloids Lam. ( xanthotoxin, 2 per cent 
cent )49950, H H ~ R  chalapensis Lir~n.~', Angelica 
glabra, Peucedanum oficinalis ( peucedanin, 
2 per cent, identical with imperat~r in)"-~~ 
and P. ostruthums2. the pharmacology or the 
clinical use of these compounds was neither 
known nor attempts were made to investigate 
them earlier and our present knowledge is 
derived from studies undertaken with Ammi 
majus. The plants mentioned above are, 
however, exotic. 

Indian medicinal plants containing psoralens 

The Indian sources for xanthotoxin and 
imperatorin are Lurlanga scandensss and 
Aegle marmelosje respectively. Angelica arch- 
angelica57 also contains imperatorin and 
xanthotoxin besides bergapten and is found 
to grow in India ( Kashmir ). Ficus carica 
growing in India contains an active principle 
which is identical with psoralen17. I t  also 
contains a small amount of b e r g a ~ t e n ~ ~ .  

Luvanga scandens Ham. ( Fig. 2 ) 

Luvaizga scandens Ham. ( Sanskrit-Jivanli, 
Lavar~galata, Kakoli; Bengali-Kakla ) belongs 
to the family Rutaceae. I t  is found in 
Assam ( Khasia E-Iills ), in Eastern Pakistan, 
Burma, Malaya Peninsula and Sumatra. 

Description of the plant - I t  is a powerful 
scandent shrub, armed with axillary solitary 
strong sharp and more or less recurved 
thorns, all parts glabrous. Leaves 3-folio- 
late, long-petioled, glabrous; leaflets lanceo- 
late or oblong lanceolate, shortly petioled, 
more or less acuminate, entire, coriaceous, 
76-25 cm. long. Flowers conspicuous, white, 
shortly pedicelled, forming glabrous cymose 
racemes in the axils of the leaves and above 
the scars of the fallen ones. Petals about 
10-12 mm. long. The berries oval, obscurely 
3-lobed, the size of pigeon's egg, rather 
smooth, 1-3 seeded, glabrous. 

The berries are sweet, oily and aphrodisiac 
and the matured ones are used for preparing 
medicinal oilss5. 

Chemistry - The crushed berries of the 
matured fruits of Luvanga scandems Ham. 
on extraction with petroleum ether gives an 
oil which yields xanthotoxin ( 0.1-0.4 per 
cent ), xanthyletin ( 0.05 per cent ), iso- 
pimpinellin and luvangetin ( 0.08-0.5 per 
cent ). All these compounds are coumarins, 
and the structures of the latter three com- 
pounds are given below ( IX, X and XI  ). 

I t  is interesting to note that in unripe 
samples all these com$ounds are absent55. 

Xanthyletin 

I X  

6n. 

Luvangetin 

Frc. 2 - Lwvanga scnndens HAM. 
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Aegle marmelos Corr. ( Fig. 3 ) 

Aegle marmelos or the common Indian be1 
belongs to the family Rutaceae. I t  grows 
wild in the sub-Himalayan tract up to an 
altitude of 4,000 ft. in the western Himalayas, 
in central and southern India and in Burma. 
I t  is often cultivated all over India. 

Pharmacognos?~-Fruit a sub-globose berry, 
7-5-20 cm. diam., greenish when young, 
yellowish brown when ripe, with smooth 
surface. Epicarp forms a woody hard rind, 
about 3 mm. thick, reddish in colour, inner 
portion fibrous. Mesocarp and endocarp 
adherent to the rind form the pulp, pale 
reddish in colour; carpels 10-15, central, each 
containing several seeds, with oblong flat 
multicellular woolly white hairs; seeds sur- 
rounded by colourless sticky mucilage. Odour 
faintly aromatic; taste mucilaginous. 

Chemistry -The fruit contains total sugar, 
4.6; reducing sugar, .3.7 ; pectin, 8 per cent; 
ash, 8.6 per cent consisting of Ca, Mg and I;eS9 ; 
tannin, 9 per cent in pulp and 20 per cent in 
rind; a large amount of mucilage, essential 
oilao and ascorbic acida1. The most important 

constituent is marmelosin ( a furocoumarin ), 
C,,H,,O,, m.p. 103-So, whicli crystallizes in 
needles. The furocoumarin has been found 
to be identical with imperatorin obtained 
from Im$eratoria ostruthiunz Linn.". The 
quantity of marmelosin ( imperatorin ) is 
maximum in the inner layer of the sweet 
aromatic pulp and almost negligible in the 
outer rind, seed and the gum. The cultivated 
fruits from ]<engal, Assam, Uttar I'radesh 
and the l'unjab have a higher percentage of 
furocoumarin than the wild varietie*. 

Angelfcil archangelica Linn. 

The plant Angelica nrcharzgelicu Linn. 
( Yunjab - Chora, Ch~crcr ) belongs to the 
family Umbelliferae. It is a native of 
Europe and .Asi;t, and is generally found at 
high altitudes in the mountains. In India it 
is found in Kashmir. I t  also grows through- 
out the eastern United States. 

Pharmacog~aosy - Fruits, cemocarps, oval, 
esternally pale yellowish brown, 4-8 mm. 
long, 3-6 mm. broad, 1-2 mm. thick; base 
faintly notched; apes bearing 5 minute 
calys teeth and remains of style; mericarps 
joined or separate; each mericarp nearly flat 
on one surface, the latter bearing a central 
longitudinal groove, margins sharp, slightly 
upturned, conves on the other surface and 
with 3 strong Ion itudinal ribs, the latter 
separated from one 5 nother by narrow grooves 
and from the margin by broader grooves; 
pericarp soft, tough and spongy; single- 
seeded. 

Chemist~~v - The fruits contain several 
coumarins consisting of imperatorin, 0.5 ; 
bergapten, 0.1; umbelliprenin, 0.04; and 
santhotosin, 0.25 per cents'. 

Spath el rrl.l".wlated from the roots a 
furocoumarin, ' angelicin ', which was found 
to be identical with iso-psoralen12. 

Pharmaco10,g~ - In sublethal dose, given in- 
traperitoneally, the essential oil produces de- 
pression of central nervous system of guinea- 
pigs and white rats. The animals become 
clull, apathetic, listless in about 10-15 min. 
and show a tendency to lie on one side. 
Motor functions are slowed but perception 
to touch and pain is not lost. The animals 
become deeply unconscious in about an hour. 
Eye refles becomes sluggish and pain sensa- 
tion is lost altogether. l'he respirations are 
slow and difficult. Lethal doses produce 
deep narcosis leading to death within a few 
hours. 
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Ficus carica Linn. ( Fig. 4 ) 

Descrifitiort of the plattt - 1;icus citriccc 
Linn. belongs to the iamily Urticaceae fount1 
in Baluchistan, Afghanistan, western Asia 
and east Mediterranean region. In India 
it is cultivated in north-western Inclia and in 
Deccan. I t  is a shrub or small deciduous 
tree, branchlets and underside of leaves 
pubescent or tomentose. Leaves cordate, 
more or less deeply lobed, lobcs obtuse, black 
10-20, petiole 5-7.5 cm. long, uppersidc 
rough. The trec is dioecious, that is some 
trees have elongated receptacles with male 
and gall flo\vcrs while others have shortly 
pyriform, llcarly globose reccptaclcs, contain- 
ing only femalc flowers. The leaves in both 
sexes are the same but the difference in the 
shape of receptacles ancl flowers is so great 
that at one time they were rcgartlctl a tlistinct 
species, tlic male trec being callctl caprificlrs. 
The reccptaclcs of both scscs Icngtllui out 
into a stalk, at thc base of wliich arc mein- 
branous bracts. 

Chemistry - Tlie leaves yield 0.06 per cent 
of ficusin, C,,H,O,, m.p. 161'-62". The yield 
was higher in July and. August than in 
October. Its properties resemble those of 
angelicin, and isomer of similar structure. 
Acetone extract of the leaves yielded small 
amounts of bergapten, C12H804, m.p. 188"- 
89"". 

Conclusion 

The investigations carried out on Antmi 
majrrs mentioned above have a very impor- 
tant bearing on tlic possible therapeuticvalue 
of furocoumarins in general and in the treat- 
ment of leucoderma. The manner in which 
santhotosin and imperatorin are metabolized 
in thc body is not known so far. Neverthe- 
less, when one takes into consideration the 
facts that santl~otosin is the 8-methoxy and 
impcratorin the 8-amylcnoxy derivativc of 
tlic simplest furocoumari~~, psoralen, as 
shown in the structure above, the empirical 
basis of the age-old use in India of Psoralea 
coyylofolin ( containing psoralen, iso-psoralen 
and l~soralidin) in the treatment of leuco- 
deri~<a assumes a new aspect and a scientific 
background. I t  was in this particular pers- 
pective that a clinical investigation of a 
misture of psoralen and iso-psoralen on leu- 
cotlerma patients was considered clesirablc 
ancl it is gratifying to note that successful 
results have already bccn obtained in certain 
cases. This shows that pigmentagenic stimu- 
lation of the melanoblastic cells of the skin 
need not necessarily occur tlirougli only 
8-~ncthosy psoralen ( xanthotosin or am- 
moidin ) but possibly through some other 
common metabolite of 8-methosy psoralen 
;uld psoralen. Further studies would pro- 
bably reveal a comparatively simple furo- 
coumarin as the most important active 
agcnt in this process. 

None of the indigenous drugs of Egypt or 
India, described in this paper, appears to 
possess the specific curative properties in the 
treatment of leucoderma. Clinical evidence 
so far available are not comparable but 
appears to indicate that the Egyptian drug 
( ' meladionine ' from A m m i  majus contain- 
ing 8-methosy psoralen, etc.) is probably 
more potent in its pigment-stimulating pro- 
perties than the Indian drug Psoralea coryli- 
.folia, Most of the recorded clata on the 
Indian drug, however, are obtained fromonly 
local application of an oleo-resinous extract 
from Psoralea corylijolia. Oral treatment 
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with its active photo-sensitive ingredients 
has not been done on a large number of indi- 
viduals. Recent experience with this type 
of oral treatment with a mixture of psoralen- 
iso-psoralen from Psoralea corylifolia appears 
to be very encouraging. Probably a simple 
furocoumarin available in both the Egyptian 
and the Indian plant is the important active 
ingredient. Attempts to identify this are 
under progress. 
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