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Ultrasonic Flaw Detector

ECHOSCOPE

(Dr. LEHFELDT & Co., GmbH)

Works on the pulse-echo prin-
ciple. Short ultrasonic pulses
are transmitted at regular
intervals from a sound-head or
probe into the testpiece. These
pulses are reflected by the
boundaries or by flaws, and
after a few microseconds they
reach the sound-head again,
which then transforms the re-
flected mechanical pulses into
electrical pulses. This process
is repeated 150 times in a se-
cond, so that the screen of
the cathode-ray tube used to
visualize the pulses shows a

stationary image of the whole

cycle of events.

Has manifold applications in Research and Industry from measurement of elastic
constant to final testing of manufactured goods and also the conditions of machinery
during production,

WRITE FOR FULL PARTICULARS TO

THE SCIENTIFIC INSTRUMENT Co. Ltd.

ALLAHABAD BOMBAY CALCUTTA MADRAS NEW DELHI
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Bausch & Lomb
SPECTRONIC 20

COLORIMETER - SPECTROPHOTOMETER

( Interior view)

This ultra-modern instrument will take care of both your colori-

metry and spectrophotometry. Tt is fitted with the Bausch & Lomb

Certified-precision Diffraction Grating which eliminates the use of
glass filters throughout the 375-650 my. range.

Manufactured by

BAUSCH & LOMB OPTICAL Co.

ROCHESTER, N.Y,, U.S.A.

Sole Agents

MARTIN & HARRIS (PRIVATE) Ltd.

( SCIENTIFIC DEPARTMENT )
SAVOY CHAMBERS, WALLACE STREET, BOMBAY 1
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INDUSTRIAL INSTRUMENTS
ex. Messrs DREYER ROSENFRANK & DROPP, Germany

for

INDUSTRIAL PNEUMATIC
CONTROLLERS

RECORDING OR INDICATING
THERMOMETERS

= VACUUM OR PRESSURE
GAUGES

COMBINED GAUGES

ENGINE INDICATORS, etc.

ex. Messrs DEUTA WERKE G.m.b.H., Germany

More than 50 years in the
Service of Measuring Practice

ELECTRICAL & MECHANICAL
TACHOMETERS & SPEEDOMETERS

DEAD MAN’S HANDLES & OPERATING
TIME COUNTERS

FOR FURTHER PARTICULARS &
ALL YOUR REQUIREMENTS FOR INDUSTRIAL TEST EQUIPMENT
Contact Sole Agents

TOSHNIWAL BROTHERS PRIVATE LTD.

198 ]AMSHED]I.TATA ROAD, BOMBAY |

Branches
14-B/4 N.E.A. 172 DHARAMTALA STREET ROUND TANA, MOUNT ROAD
NEW DELHI 5 CALCUTTA 13 MADRAS
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An ElectroniK instrument adapts easily
The to your changing needs, never becomes
obsolete. Its remarkable versatility is

W made possible by the many measuring

circuits...many types of records or

I'€COI'd€I’ indications...many pen or print wheel

: . speeds...and the wide variety of func-

01 ‘lndlcat(.)r tions that can be incorporated in the
1S a instrument.

thousand Use ElectroniK instruments to measure

temperature, pressure, flow, pH,

instruments chemical concentration, voltage, speed

—any variable that's translatable into

in One a d-c signal.

Discover the advantages of ElectroniK
versatility in specific applications...call
in Blue Star to help you choose the
right instrument for your application,

{03 sz

Honeywell

XK \\ u". 0000000000000 0000000000 es 000000000
0 :
L HEHTTTTTTT Exclusive Distributors
ﬁ S BLUE STAR
T )

BLUE STAR ENGINEERING
€O. (Bombay) PRIVATE LTD.
KASTURI BUILDINGS

= - JAMSHEDIJI TATA ROAD, BOMBAY |
_sasEs o Also at CALCUTTA, DELHI, MADRAS

PR,
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Tel: 22373

PLATINUM

Gram: ‘CRUCIBLE"'

LABORATORY APPARATUS

PIONEER MANUFACTURERS IN INDIA

All items manufactured from

‘Special Platinum’ guaranteed
9999, and over

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

ALL ITEMS
AVAILABLE FROM READY STOCKS

Reshaping of damaged platinum apparatus
undertaken at Rs. 3.25 per gram.

Replacement of damaged platinum appa-
ratus at Rs. 4.25 per gram.

Any article in platinum manufactured and
supplied as per specification.

ILLUSTRATED CATALOGUE ON REQUEST

RAVINDRA & CO.(pLatinum)

63, DHANJI STREET,
BOMBAY- 3.
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Why not get your Platinum Scrap
RESHAPED ?

YOU must be well aware of the present policy of imports of the Government of India. The import
of the raw materials, i.e. platinum and its group metals, for the manufacture of Platinum Laboratory
Apparatus are no exception to this policy.

We specially undertake the manufacture of platinum apparatus from your old damaged platinum-
wares, especially Crucibles and Dishes. We invite the attention of consumers to seize this valuable
opportunity and get the scrap reshaped as per their requirements. It may please be noted that your
scrap will be melted by addition of virgin platinum 99.9 per cent and apparatus fabricated from it.
Platinum-ware fabricated from your scrap will have quality guaranteed to equal new apparatus.

In this critical situation of foreign exchange, we strongly recommend you to get your damaged platinum
scrap, which is out of use, reshaped at a very reasonable charge. This will no doubt result in the
saving of foreign exchange totally, which will be a great help to our nation. This offer is subject to the
following terms and conditions:

General Terms — Cleaned platinum scrap, free from alloy, should be sent direct to us by insured
post parcel.

Reshaping Charges — Rs. 3.50 nP ( Rupees three nP fifty) per gram for the weight of scrap
received from you. This includes loss of weight incurred in melting and manufacturing.

Postage, packing and insurance charges extra.

Excess Platinum — Difference in weight of new apparatus and scrap supplied by you will be
charged for according to prevailing rates of new apparatus.

Delivery — Within a fortnight of receipt of your scrap.

Payment — Manufactured apparatus will be sent per insured post parcel either through your
Banker or V.P.P.

OLD DAMAGED WARE NEW APPARATUS FABRICATED

lllustrated catalogue on request

RAVINDRA & CO. (pLaTINUM)

PIONEER MANUFACTURERS IN INDIA OF PLATINUM LABORATORY APPARATUS

63 DHAN]JI STREET, BOMBAY 3
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Well, thats 2 p@h@cf fm/s/z /

..-FOR I'VE USED THAT
SYNTHETIC ENAMEL OF
IMPECCABLE TASTE..-

...with a loung life
akhead of it...

il

maumA® o

Can be brush, spray or dip
applied, to give a full gloss
protective coat that will
stand repeated cleaning.

I ANdS

A GALLON PAINTS A LONG WAY
applicable to aluost any surface ~lnterior and Exterior

SHALIMAR PAINT, COLOUR & VARNISH CO., PRIVATE LTD., CALCUTTA — BOMBAY — MADRAS — NEW DELHI — KANPUR
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PYREX

REGD. TRADE MARK BRAND

Laboratory and Scientific Glassware

A boro-silicate glass of low alkali content, ‘PYREX’ Brand Glassware resists attack
from all ordinary reagents. lts low coefficient of expansion enables ‘ PYREX ’ Brand
apparatus to be made with thicker, stronger walls, thus reducing risk of breakage
while retaining a very high resistance to the effects of sudden temperature changes.

A simple but very effective system ensures accurate calibration of * PYREX ' Brand
Graduated Glassware to NPL, Class A or Class B, Standard required.

The foregoing properties offer very sound reasons for using ‘ PYREX ' Laboratory
and Scientific Glassware, on grounds both of efficiency and economy.

‘PYREX BRAND'’
PRECISION BORE
GLASS TUBING

Made by a continuous stretching pro-
cess which ensures highly accurate in-
side dimensions, ‘ PYREX ' Precision
Bore Glass Tubing is exceptionally
suitable for hypodermic syringe bar-
rels, pump cylinders, etc. Normally
supplied with a bore tolerance of plus
or minus 0.05 mm., but for special
needs can be supplied to plus or
minus 0.02 mm.

JAMES A. JOBLING & CO. LTD.

WEAR GLASS WORKS, SUNDERLAND, ENGLAND

Sole Agents in India

GORDHANDAS DESAI PRIVATE LTD.

PHEROZSHAH MEHTA ROAD

BOMBAY |
Branches :
P-7 MISSION ROW EXTENSION 4/2B ASAF ALI ROAD 22 LINGHI CHETTY STREET
CALCUTTA | NEW DELHI MADRAS |
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for | =
LABORATORY PORCELAINWARES | :

insist on

BRAND

PRODUCTS

A NATIONAL PRODUCTION TO MEET
ROUTINE LABORATORY WORK

Withstands 900°C. without crack
in glaze

For illustrated catalogue, please contact A SSOCI ated S C i en ti fi C

MEGHNA INDUSTRIES Corporation
PRIVATE Ltd_ Manufacturers & Dealers in

SCIENTIFIC GLASS APPARATUS & EQUIPMENT
22 CANNING STREET, CALCUTTA | 2328 UPPER CIRCULAR ROAD, CALCUTTA 4
Gram : MEGHINDUS Phone : 22-5009

GRAM-—ASCINCORP

Use SIMCO brand
Scientific Glass Apparatus

for
Accuracy, Quality & Durability

AN
ebo 7011 /zncw

»

All kinds of graduated glassware

* All glass distillation equipment SIGCOL INDEX

* Stacs analysis apparatus—Orsat’s, Haldane's, combines three in one?

* Stopcocks of various types Behind every Index beaker and flask

*+ Blood, urine and milk testing apparatus you can see long experience backed by

* Chromatographic chamber and accessories scientific research. Index is a symbol

* g‘c"a{i;ﬁ:m' apparatus according to speci- of guarantee for laboratory work. It is

= Resistant to chemical reagents

Manufactured by = Resistant to mechanical shocks

SCIENTIFIC INSTRUMENT Mfg. Co. L

(SIMCO) expansion is only 3-4x 10-%)

3 SASTITALA ROAD, NARKELDANGA Sole Distribiutars

CALCUTTA Il —— GHARPURE & CO.

Gram: Meterhome

P-36 Royal Exchange Place Extn., Calcutta |
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The New
handy and
easy-to-carry

MICROSCOPE
MODEL MIl

suitable for
field work

Available as

* Monocular
or

" LR e WILD Binocular Research Microscope
* BII‘IOCUlar R MI1 BRGL with dust-proof steel hood and

leather carrying strap

Extra Attachments for:
* POLARISING * DARK GROUND * PHASE CONTRAST
* PROJECTION * PHOTOMICROGRAPHY, ETC. ETC.

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

SOLE AGENTS OUR SUB-AGENTS
RAJ-DER-KAR & Co. | VULCAN TRADING co.
COMMISSARIAT BUILDING, HORNBY ROAD PRIVATE Ltd.

BOMBAY 38C MOUNT ROAD
Telephone : 26-2304 Telegram : TECHLAB MADRAS 6
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Dependability Durability Performance

HIGH VACUUM PUMPS

and
VACUUM MEASURING
INSTRUMENTS

by
SHIMADZU &

SEISAKUSHO LTD.
JAPAN

MODEL S 2-2

For details write to

SCIENTIFIC EQUIPMENT WORKS

1/777 NICHOLSON ROAD, DELHI 6
Telephone: 27029 Telegram: CHEMBIO

Analytical Reagent INDIAN SCIENTIFIC ACCESSORIES
COMPANY PRIVATE LTD.
NITRIC ACID o o
(H N O‘;) 24/2B SCA:JACTJ‘;(;(‘:R; ROAD

Factory
8 ABHOY SARKER LANE
CALCUTTA 20

Sp. Gr. (abt) .............. 1-42

Maximum Impurities

Non-volatile Matter .......... 0-001 7,

Chloride - .. ... ... < 000019 Manufacturers of:

Sulphate . .................. 000037, Neutral Glass Ampoules, Test

Heavy Metal (Pb) ............ 0-00029, Tubes, Tablet, Dropper, Slides

:::er'ﬂ'c' """"""""" gggg(l):;’so Table Blown Apparatus from Pyrex,
"""""""" 70 Index, Sigcol —S/75 Glass Gra-

duated Apparatus — such as

INTERNA'“ONAL CHEMICAL Burette, Pipette, Cylinder, etc.

INDUSTRIES Specialist in- lecture apparatus for

COLLEGES, TECHNICAL SCHOOLS &
RESEARCH LABORATORIES

103B UPPER CIRCULAR ROAD
CALCUTTA 9
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streamlined for speed . Stanton’s new
single pan

Witramatic balances

7

Now in full production, this
latest Stanton Achievement has all
the good looks and performance
of a thoroughbred precision
instrument, streamline-built for
speed and accuracy.

GREATER EASE OF USE

A large easily accessible pan space— dual
release at bench level — connter indicator for
weights adjacent to graticule screen at base
of balance,

GREATER WEIGHING SPEEDS

Both bands can be used — partial release
switch eliminates slow starting — convenient
banking of colour marked weight loading
dials.

INCOMPARABLE RELIABILITY

Applied load design of proven dependability—

fitted with Stanton Synthetic Sapphire
( Corundum ) Planes -— agate arrestment
bearings and knife guards — stainless steel
weights Class ‘A’ adjustment.

And dial weight loading up to 200 grammes
We shall be glad to send you our illustrated leaflet. Mention Pamphlet SIR|[3

time and labous savirng
(TNISITEIITI  -THE LAST WoRD IN AUTOMATIC (WEIGHING
MARTIN & HARRIS (PRIVATE) LTD., Savoy Chambers,
Wallace Street, Fort, Bombay. Tel: 30073

Main Indian Agents for STANTON INSTRUMENTS LTD., 119 Oxrorp StrEET, LonpOoN W.I

JS.A.R— JULY 1958 Al5
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M. RAMCHANDRA & SONS

KELEWADI, GIRGAON, BOMBAY 4

PHARMACEUTICAL MACHINERY
LABORATORY, HOSPITAL

SCIENTIFIC INSTRUMENTS

Please send your enquiries for

AUTOCLAVES, INCUBATORS, DISTILLATORS,

OVENS, VACUUM STILLS, FILTERS, VACUUM, GAS

& WATER TAPS, BURNERS, TRAYS & CAGES

FOR MICE, RABBITS & ANY SORT OF WORK
RELATED TO LABORATORIES

Estd. 1920

Manufacturers of

and

BOROSIL

LABORATORY GLASSWARE

such as
FLASKS, BEAKERS, CONDENSERS, MEASURING
FLASKS, MEASURING CYLINDERS, PIPETTES %
ANY SPECIAL APPARATUS MADE TO DESIGN
and
PENICILLIN VIALS, VACCINE BULBS—WHITE &
AMBER

ALL OTHER APPARATUS & EQUIPMENT
MANUFACTURED TO CLIENT’S DESIGN

INDUSTRIAL & ENGINEERING
APPARATUS CO. PRIVATE Ltd.

CHOTANI ESTATES, PROCTOR ROAD
GRANT ROAD, BOMBAY 7

Direct Importers
for
* LABORATORY CHEMICALS

* PHARMACEUTICAL
CHEMICALS

* FINE CHEMICALS
* VITAMINS
* STAINS, etc.

Please refer to:

B. BABULAL & Co.

71 PRINCESS STREET
POST BOX No. 2409, BOMBAY 2

Gram : PETROLIUM Phone : 28465

Al6
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The collective wide experience of a team of chemists, biologists,
and clinicians helps in evolution of chemotherapeutic agents.
A simple acylation of sulphanilamide widens its
activity as manifested in

SULFABENZIDE
( Sulphanilylbenzamide —NH,C,H,SO,NHCOC;H;)
Specific for bacillary dysentery

*

OPHTHALMIDE
( Sulphacetamide — NH,C,H,SO,NHCOCH,)

Specially for infection or injuries of the eyes
*

ENTEROCID

(Phthalyl-Sulphacetamide —
COOHCH,CONHCH,SO,NHCOCH,)

Active and potent bactericidal, particularly in gastro-intestinal infections

All available for further vesearch & clinical use from :

BENGAL IMMUNITY Co. Ltd.

CGALCUTTA 13

PSSR e S IR R i I i e o I R o S i o o )
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LR b I S I I IR R T o o I I R S S i A I i . o
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Bi-metal
THERMOSTAT

Range up to 250°C.
Sensitivity - 1°C,
Range of adjustment --35°C.

also

THERMOSTATIG OVENS, BACTERIOLOGICAL & COOL INCUBATORS,
PRECISION THERMOSTATIC BATHS, WARBURG'S APPARATUS,
LABORATORY STIRRERS, etc.

Manufactured by

UDAY SCIENTIFIC INDUSTRIES PRIVATE Ltd.

5 BHABANATH SEN STREET, CALCUTTA 4

Phone : 55-3777 Gram : UDAYINDUST
THE FOR YOUR
TRADE MARK GUARANTEE

I N DI A
LABORATORY EQUIPMENT

Magnifiers, Microscopes, Slide Viewers, Stirrers, Water Stills, Water
Baths, Paraffin Baths, Physiology Apparatus, Cork Boring
Machines, Ovens, Incubators, Hot Plates, Laboratory
Clamps, Pathological Laboratory Equipment, etc. etc.

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

J. T. JAGTIANI

POST BOX No. 332, BOMBAY |

Al8 J.S.LR.— JULY 1958



A RAW PERFUME FOR EVERY PURPOSE

Details from :

GHOSE BROS (rerfumers)

50 EZRA STREET, CALCUTTA |

RESISTANCE

BOXES

SINGLE AND MULTIPLE DIALS

MINALPHA COILS
ACCURACY 01 PER CENT

SELF-CLEANING CONTACTS
OF SPECIAL MATERIALS

NEGLIGIBLE CONTACT RESISTANCE
Made by:

THE STANDARD SCIENTIFIC
INSTRUMENTS CO.

115 BRODIES ROAD, MADRAS 28

KAYCEE

SCIENTIFIC

INSTRUMENTS

RADIO LAMP WORKS LTD.
BOMBAY - CALCUTTA * DELHI - KANPUR * MADRAS * INDORE
WARDHA . GAUHATI

JSLR— JULY 1958
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CHEAP & SIMPLE
source for GAS
for all type of

HEATING

PLANTS  AVAILABLE IN VARIOUS CAPACITIES

Also Manufacture

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

Stainless Steel Plant and Equipment Fabricators

GANSONS PRIVATE Ltd., r.o.. 55, BoMeAY 14

PHOTOSTAT SERVICE UNIT

CENTRAL DRUG RESEARCH INSTITUTE
‘ LUCKNOW

A Photocopy Service Unit has been set up at the Central Drug
Research Institute, Lucknow, to aid the scientists in supplying
photostat copies of articles from medical and other scientific
publications available in the Institute’s Library.

The rates for the supply of photostat copies ( exclusive of postage
and packing charges) are as follows:

SIZE Rs. nP. SIZE Rs. nP.
11 x 8} in.— first two pages 1 50 8% x 5} in.— first two pages 1 50
Subsequent pages up to ten 1 00 per page Subsequent pages up to ten 0 75 per page
10 to 100 08 , ., 10 to 100 0 45 ,
Beyond 100 0o 8 , ., Beyond 100 0 40 ,
Price of other siges will be quoted on request
A20
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More than 100 Marconi Instruments

FROM V.L.F. TO E.H.F.

designed to meet your needs

AF & FM Signal Generator % Audio & Video Oscillators

* Frequency Meters % Voltmeters % Power Meters

* Distortion Meters % Field Strength Measuring Instru-

ments % Transmission Monitors % Deviation Meters

* Oscilloscopes % Spectrum & Response Analysers
* Meters & Bridges

MARCONI INSTRUMENTS LIMITED

Write for the complete 1957 catalogue to

ASSOCIATED INSTRUMENT MANUFACTURERS
(INDIA) PRIVATE LTD.

INDIA HOUSE B5 GILLANDER HOUSE SUNLIGHT INSURANCE BLDG.
FORT STREET, P.O. BOX II? P.O. BOX 2136 26/27 ASAF ALI ROAD
BOMBAY CALCUTTA : NEW DELHI
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: B.D.H. are among the world’s leading producers of fine chemicals for
research and analysis and for scientific purposes generally. Over 6000 organic
and inorganic chemicals appear in the B.D.H. priced catalogue of

chemicals for laboratory use.

Whatever your line of work B.D.H. are sure to meet your requirements of
chemicals. Among other chemicals we offer:

se0s.0rsssssscetncssrtsstcessesstsetesoses eesecscsscsscscce sesecctcssscsssocnanse sescee sscssceccse ‘wssccce ssscse

e

Provisioning Your Laboratory

.
ce0vecscesscsns ssesscsesssssscsscesssens 488000sed0svs0Essseserecntaces sseve sevessce .

Organic and Inorganic Amino Acids
Fine Chemicals Amberlite Synthetic Resins
AnalaR Reagents Spot Test Outfits
Microscopical Stains Comparators
Micro Analytical Reagents Tintometers
Refractive Index Liquids Soil Testing Outfits

and by arrangement with Burmah-Shell —*‘ Teepol L'*— laboratory
grade — for cleaning everything in the laboratory.

eccccessesesssersssttaccs sesedRostcasesanee

B.D.H. (India) now offer you most of your common requirements from stock.

: , Catalogue and stock list available, on request, to all users
§ Specify :

: B. D. H. { THE BRITISH DRUG HOUSES LTD.
Reagents ¢ B.D.H. Laboratory Chemicals Group, Poole England

2l vevsesssnenseossasseccessnssecsessnaenes  RePTESENtative in India:

BRITISH DRUG HOUSES (INDIA) PRIVATE LTD.
P. O. Box 1341, Bombay | « Branches at: Calcutta - Delhi - Madras

ececcsanse

| & E HIGH TEMPERATURE OVEN i ERESHLAKS

All-metal, Electric, 50° to 300°C. 4 I°C. PREMIER SCIENTIFIC GLASS CO.

26/2A Prosonna Kumar Tagore Street

THERMO-LUX | & E INCUBATOR EALGHRIX S
All-metal, Electric, 35° to 68°C. 4 0.5°C. *
BATH
Electric, Electronic Control Equipment E. MERCK, B.D.H.
with Contact Thermometer, 35° to Chemicals, Stains, Indicators, Acids, etc.
85°C. 4-0.01°C.

PYREX, JENA, SIGCOL

1 & E ELECTROPHORESIS APPARATUS Glasswares, Porcelain Apparatus,
Instruments, Filter Papers, Microscopes,
Balances and Weights, etc.

for

INSTRUMENTS & EQUIPMENTS

35 CHITTARANJAN AVENUE

CALCUTTA 12 SCHOOLS, COLLEGES, ANALYTICAL
Telegram: LABGOODS Telephone: 23-3259 & RESEARCH LABORATORIES AND
DOCTORS
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for chemical analysis

The century-long experience of Johnson Matthey in both
the manufacture and use of platinum apparatus, coupled
with craftsmanship of the highest order, provides a

guarantee of quality in all JMC platinum ware. Good .
design, close attention to dimensional accuracy and the n snn

highest standards of finish are combined to produce Matﬂl

units excellently matched to their duties and of robust
construction for long, trouble-free service.

AVAILABLE EX-STOCK IN INDIA FROM

RAM LABHAYA ARORA & SONS

161/ HARRISON ROAD, CALCUTTA

Telegram: * METCHEMIKO ", CALCUTTA Telephone : 33-3256
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SARTORIUS
ANALYTICAL
BALANCES

and
LABORATORY & PHARMACEUTI-

WEIGHT BOXES CAL CHEMICALS, ANALYTICAL &

LABO RATO RY REAGENTS,
AMINO ACIDS, STAINS, DRUGS,

[ ]
VITAMINS, ETC.
Available ex-stock
from: _ _
Directly imported by
LABORATORY fURNISHERS
DHUN MANSION, VINCENT ROAD S‘ MATHURADAS & CO
DADAR, BOMBAY 14 P.O. BOX No. 2113
Phone: 62761 PRINCESS STREET
BOMBAY 2
Branch: AHMEDABAD Gram : " SMATHURCO " Phone : 30273

BALANCES for Research & Routine Work

No.5x No. 6

CATALOGUES SENT ON REQUEST

Manufactured by :

SCIENTIFIC INDUSTRIES (INDIA)

34 BANERJI BAGAN LANE, SALKIA, HOWRAH
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THE MAKERS OF RENOWNED

Laboratory Model

All
CONSTRUCTION

1958 MOO EI
TWO STAGE PUMP

Indian skill can make

. BASYNTH"

ROTARY VACUUM PUMP

INOIAN MATERIALS &

: TSRPI30.

BASC & SYNTHETIC CHEMICALS PRIVATE LTD.

P.O. JAOAVPUR UNIVERSITY, CALCUTTA 32

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

BRAND A.R. ACIDS AND CHEMICALS
HAVE THE PLEASURE TO OFFER TO THE SCIENTIFIC RESEARCH WORKERS OF INDIA
A NEW PRODUCT OF THE ENGINEERING SECTION:

Aslia ScienTiFic Co., BomBay

A SSOCIATED lv>n~uvm NT \I\NUkA(II RERS (INn!,)
PRIVATE LTD., CALCUTTA

ASSOCIATED SCIENTIFIC CORPORATION, CALCUTTA

B. BaBULAL & Co., BomBaY

BASIC & SVNTIETIC CUEMICALS,

PRIVATE LTV.,

CALCUTTA
BuNGAL CHEMIC ‘AL & l’n\R\(\t EuticAL Works L.,
CALCUTTA e
BENGAL lmu'\ln Co. LTD CALCUTTA .

BENGAL INDUSTRIAL & SCIENTIFIC W ORKS PRIVATE
LTD., cALcuTtTA

BLUE STAR ENGINEERING CO. (BOMBAY) PRIVATE
LTD., BoMBAY

B. PateL & Co" BomBay ... s

BIUTISI DRUG HOUSES (INDIA) PRIVATE LTD,

BOMBAY.

CENTRAL DRIIG RESEARCH lqunu L UGKNOW

CRAFTSMAN ELECTRONIC CORI'N. Pklv,\n; LTD,,
BomBsAy

EASTERN ELECTRIC & ENGINEERING CO. PRIVATE
LTV BomBay

Freperick HERBERT, BomBay .

Fritz Vortz SouN, FRANKFURT/MAIN, GERM\NY

CASSONS PRIVATE LTI)., BomBay

GH!RIJRt & Co., CALCUTTA

GHOSE 1iK0s (PERFUMERS), CALCUTTA

GORDHANDAS DESAT PRIVATE LTU., Bomsay

Impact, sco, Paris

INDIAN bcn-’unn( -\(us:oml_s Co. PRIVATE LTD.,
CALCUTTA

INDUSTRIAL & E NGINEERING ApPARATUS Co.
PRIVATE LTD., BomBAy ...

INSTR MENT RESEARCH LABORATORY LTD.,
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INSTRUMENTS & l:Ql IPMENTS, CALCUTTA
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FOR QUICK TESTING

It is a compact and comprehensive
meter that will test quickly any
standard receiving valve or small
transmitting valve on any of its

normal characteristics under

VALVE CHARACTERISTIC conditions corresponding to a wide
METER Mk. Il range of D.C. electrode voltages.

It does many useful jobs too

numerous to mention here. but a

The *AVQ* Valve Characteristic Meter,
Mk. 111 is typical of the ingenuity of design and  OMPpletely descriptive pamphlet
highstandard of workmanship that exemplifyall  is available on application,
of the multi-range instruments in the wide
“AVO" range.

Distributors:
EASTERN ELECTRIC & ENGINEERING COMPANY PRIVATE LIMITED
Electronic, Electrical and Mechanical Engineers & Contractors

Established 1909
127 Mahatma Gandhi Read, P.O. Box No. 459, Bombay, Telegrams: *EASLEKTRIK® Bombay Tel. 252337 (3 lines)

Sub-Distributors:
MOTWANE PRIVATE LIMITED

Incorporating:
CHICAGO TELEPHONE & RADIO COMPANY PRIVATE LIMITED
Bombay, Calcutta, Lucknow, Madras, New Delhi, Bangalore Telegrams: * CHIPHONE" all offices
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Literature Citations in Scientific &
- Technical Periodicals — A Survey®

N investigator is often confronted with
A a variety of problems in his literature
search because of the diverse ways
literature citations are made in scientific and
technical periodicals. This is mainly due to
divergent instructions issued to authors by
editorial boards of periodicals specifying the
manner in which literature citations are to
be made. The problems created by the
lack of a standard practice in this regard
have been receiving the attention of editors,
bibliographers, documentationists and others.
A survey of a representative selection of
200 Indian and foreign scientific and technical
periodicals was recently undertaken with a
view to obtaining information on the pat-
terns of literature citations. The results
presented in the following paragraphs reveal
the diversity in existing practices and
emphasize the need for standardization of a
vital aid for literature search.

Components of a citation

The component parts of a citation are:
Author; Title; Name of Periodical; Year;
Volume (Number); and Page(s).

Author — The name(s) of author(s) occu-
pies the leading position. In the case of
author entries, the surname is used first,
followed by the initials. Of the 200 perio-
dicals surveyed, 156 periodicals follow this
system; the Journal de Physique et le Radium
givesinitials within parenthesis. When there
are more authors than one, the initials are fol-
lowed by surnames in the case of the second
or subsequent author entries. This practice
is followed by 27 periodicals. Where there
are three or more author names, all the names

are cited in 183 periodicals; in the case of 10
periodicals, only surnames are given; and 7
periodicals use et al. after the first author’s
name.

Type variations are not unusual. While
101 periodicals use caps and small caps for
printing authors’ names, 90 adopt caps and
lower case. The names are printed in bold-
face type in 6 periodicals and in italics
in 3.

Title — Is the title of an article a neces-
sary component of a literature citation ?
Some argue that a citation without the title
is defective in so far as it deprives the reader
of the mesns by which he can immediately
ascertain for himself its relevance to his field
of interest. Others, however, are of. the
opinion that tke omission of the title would
reduce the space occupied by the citation
and also the cost of printing. The survey
has revealed that 98 periodicals give the
titles and 88 do not. Of the group of perio-
dicals dealing with biological sciences 75
per cent give the title in full, while only
23 periodicals in the group of general and
physical sciences follow this practice. In
the mathematics and engineering periodicals,
however, the title forms a part of the citation
as a rule.

The title follows the author’s name in the
citation and is printed in italics or in the
type used in the text; in the latter case, it
is often inscribed within inverted commas.
Three periodicals, namely Journal of Applied
Mechanics, Electrical Engineering, and Tran-
sactions of the American Society of Mechawical
Engineers give title first and the author’s
name next.

*From a paper presented by S. Dutta and T. S. Rajagopalan, Indian National Scientific Documentation
Centre, New Delhi, to the Indian Standards Convention held at Madras in December 1957.

259



J. SCI. INDUSTR. RES., VOL. 17A, JULY 1958

Name of the periodical — The name of the
periodical is invariably abbreviated in the
citation. The abbreviations used, however,
are very varied. The recommendations of
the International Organization for Standar-
dization (ISO R4-1953) are not followed by
periodicals in many countries. Identifica-
tion of a periodical is thus made difficult by
the diverse ways in which the title of a
periodical is abbreviated. Other variations
met with are: where a reference is made to
the very periodical in which the article
appears, some give the full name of the
periodical, e.g. the British Medical Journal,
some use this Journal or this Bulletin. Ins-
tances of periodicals following the latter
practice are the Bulletin of the Chemical
Society, Japan; Journal of the Electrochemical
Society ; and Journal of the American Chemical
Society. Some periodicals use such skeleton
abbreviations as DAN for Doklady Akademii
Nauk SSSR; ] for the Journal of the Chemical
Society, London; BER for Berichie der Deuts-
chen Chemischen Gesellschaft, Berlin. This
practice is misleading; there are many
German periodicals the titles of which begin
with Berichte.

The names of periodicals are usually given
in italics, but quite a large number of
periodicals (80 out of 200) use the same type
face as the text. La ricerca scientifica, Rome,
is the only journal which uses inverted com-
mas for the title of the periodical.

Year, volume and page — The sequence
followed in this respect varies widely.
While 64 periodicals follow the sequence
‘ volume-page-year ’, the sequences °year-
volume-page ' and ‘ volume-year-page’ are
followed by 24 and 25 periodicals respectively.
In those periodicals which follow the alpha-
betic arrangement in the list of references at
the end of the article, and where the citations
are indicated in the text by author and year
(82 periodicals), year is given immediately
after the author, followed by the name of the
periodical, volume and page; in such cases
the year is invariably given within paren-
thesis. Five periodicals do not follow any
definite sequence.

The year is printed in Arabic numerals
and is generally given within parenthesis.
In 141 periodicals, the volume number is
given in bold face, and in 16 others, in
italics. When printed in the same type as
the text, some use the abbreviation v. or
vol. before the volume number given in
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Arabic numerals. Roman numerals are sel-
dom used to indicate volume number.

The types used for page numbers usually
conform to the types used for the text. In
17 cases, however, the page number is pre-
ceded by p. or pp. The practice of giving
inclusive pages is followed by 92 periodicals
regularly and by 5 occasionally.  Structural
Engineering seldom gives the page number
while furnishing other relevant information
including the title.

Placement and arrangement of references

The survey has revealed varying practices
in regard to the location of references in an
article. References may be given at the
end of an article, at the foot of a column or a
page and in the body of the text. When
citations are given at the end, the arrange-
ment is usually alphabetic according to
authors’ surnames; they may be also arranged
serially in the order in which they are re-
ferred to in the text. In some cases, parti-
cularly in review articles, the chronological
order is favoured. When citations are given
at the foot of a column or page, they are
indicated by serial numbers in the numerical
order mentioned in the text.

Citations are placed at the end of articles
in 179 publications, at the foot of a column
or page in 18, and in both ways in two. The
Journal of the Indian Chemical Society is the
only instance in which references are incor-
porated in the text.

Among the 181 periodicals in which cita-
tions are listed at the end of articles, 105
follow the alphabetic arrangement, 68 follow
the serial arrangement, 7 adopt both alpha-
betic and serial arrangements and one the
chronological order. Eighty per cent of the
periodicals in the general and physical
sciences group, in which the references are
given at the end of the article, follow the
serial arrangement; 90 per cent in the bio-
logical sciences group follow the alphabetical
arrangement.

Citations are indicated in the body of the
text by one of the following ways: (i) by
author’s name and year within parenthesis;
(i1) by author’s name and serial numbers; and
(ii1) only by serial number. Serial numbers
are given either in parenthesis in the same
line, as superscripts in parenthesis, or simply
as superscripts. Of the 200 periodicals
analysed, 82 follow (i). The number of
periodicals using the other two methods are
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respectively 21 and 94; three others do not
follow any of the methods consistently.
The problem of adopting a standard for
literature citations in scientific periodicals
was discussed by a Joint Committee set up in
1950 by the Council of Scientific & Industrial
Research and the National Institute of
Sciences, India. The Committee recom-
mended that citations should be given in
the following manner: DAKSHINAMURTY, P.,
Rao, G., RacHAVACHARY, M. V. & VEN-
KATARAO, C., J. sci. industr. Res., 16B (1957),
340-44. The reference is indicated in the
text by numbers placed above the line
(superior), the references being cited in a
standard form against the appropriate num-
ber in the order in which they occur in the
text. The sequence of volume, year and page
as given in the above citation is followed by
a few journals only. With respect to abbre-
viating the names of periodicals, it is recom-
mended that the World List of Scientific
Periodicals be followed. The practice of

giving the year along with the volume number
is adopted because it readily gives the reader
an idea as to the period of publication of the
paper which the volume number alone fails
to convey. Some periodicals do not use a
volume number and the only way of identi-
fying a particular volume is by the year.
Since the majority of periodicals give the
volume number, inclusion of the year pro-
vides additional information, and is, there-
fore, given in parenthesis.

The problems connected with bibliographic
references were discussed at the Indian
Standards Convention held in Madras last
December and it was agreed that the ISI
Committee on Documentation should go into
the matter and standardize the method of
presentation of literature citations. The
formulation of a standard practice and its
implementation by all organizations con-
cerned with the handling and publication of
scientific literature will help authors, litera-
ture consultants and documentationists alike.

Fourth Indian Standards Convention

THE FOURTH INDIAN STANDARDS CONVENTION
will be held in New Delhi from 24 to 29
November 1958. The convention will com-
prise the following 8 sessions: Consumer
Standards and Certification; Metric Conver-
sion; Standardization and Productivity;
Standardization and Export Promotion;
Safety and Health Standards; Sampling for
Quality Evaluation; Steel Economy and

Alloy and Special Steels; and Modular Plan-
ning, Design and Construction in the Build-
ing Industry.

Original papers (not exceeding. 3000 words)
to be presented at the Convention for dis-
cussion should be sent to the Organizing
Secretary, Indian Standards Convention
1958, Manak Bhavan, 9 Mathura Road, New
Delhi 1, by 15 August 1958.
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Study of the Atmospheric Radio
Noise at 27 & 100 kc/s. at Delhi

D. K. SACHDEV

Radio Propagation Unit, National Physical Laboratory, New Delhi

(Manuscript received 8 May 1958)

A preliminary report of the observations
on VLF atmospheric radio noise being carried
out by the Radio Propagation Unit, National
Physical Laboratory of India, New Delhi
(28'5°N, 77°E), ispresented. Measurements are
currently made at two frequencies, namely
27 kc/s. and 100 kc/s. Diurnal and seasonal
variations of the radio noise indicate appre-
ciable ionospheric attenuation during day-
time, and a summer afternoon maximum,
possibly associated with local thunderstorms.
Noise intensity falls rapidly during the early
morning hours, the ‘sunrise time’ differing
greatly from one day to another. The sunrise
fall is sharper at 100 kc/s. than at 27 kc/s.
Long period (~2 hr.) fading is observed on cer-
tain nights, and is believed to be associated
with disturbed conditions in the ionosphere.

Particular attention has been given to the
study of sudden enhancement of atmospherics
(S.E.A.) for which the observations were
initially undertaken. It is found that enhance-
ment is observed at both frequencies at the
time of a solar flare; the effect at 27 kc/s. is
normally larger and earlier than at 100 kc/s.

" However, there is no one-to-one correspon-
dence between the S.E.A. and the solar flare.
Further, cases have been observed when the
S.E.A. at 100 kc/s. is found to be larger than
at 27 kc/s. From the present observations it is
suggested that transition from enhancement to
fadeout occurs somewhat beyond 100 kc/s.

T frequencies below 100 kc/s., known
A as the very low frequency region, it

is becoming increasingly popular to
use atmospheric radio noise for studies on
lonospheric propagation. The advantages
of instrumentation are obvious, and, al-
though interpretation is not always easy,
worthwhile results can be achieved in the
study of VLF propagation and of the iono-
spheric effects of solar flares. In the former
sphere, extensive investigations have been
carried out at Cambridge by Gardner?,
Bowe?, Pierce® and others over frequencies
of 3-5 kefs. to 50 kcfs. These observations
have yielded a frequency-dependent atte-
nuation factor with a maximum around
3 kefs. In the latter sphere, a great volume
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of data has accumulated over the past years,
indicating the possibilities of using VLF
noise observations as a sensitive tool for
keeping a continuous flare patrol.

Bureau® was the first to notice that atmo-
spherics in the VLF region increase in inten-
sity simultaneously with a flare. He found
maximum enhancement at 27 kc/s., a result
later verified by Ellison® and others. The
enhancement, however, turns to fadeout at
frequencies below 10 kc/fs.! and in the higher
frequency side similar transition must neces-
sarily occur between 27 kcfs. and 500 kc/s.
The latter transition region is still unidenti-
fied.

In addition to the propagation aspect of
such measurements there is also a meteoro-
logical aspect: this consists mainly in locat-
ing thunderstorm areas either from sferic
fixes using two or more direction finding
stations or by a single station system study-
ing the varation of the waveform of an
atmospheric pulse with distance and with
frequency (supplemented by D-F observa-
tion). The former method is extensively
used and gives reliable results. The latter
is still in the investigational stage, and re-
quires further study.

In addition to these, there is the major
(and the more obvious) use of such observa-
tions in providing a practical index of noise
levels in various regions of the world. While
reliable world maps are available in the HF
band, those in the VLF and LF regions are
highly tentative and mostly incomplete.
Studies in this field by the National Bureau
of Standards and by individual workers
elsewhere® with the help of the atmospheric
noise recorder have provided in recent years
some useful values in this part of the spec-
trum. However, no survey in this field
exists in this part of the world.

Atmospheric noise measurements were
undertaken by the Radio Propagation Unit
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towards the end of 1956 with the following
objectives:

(1) to study the ionospheric propagation
characteristics of VLEF waves;

(2) to investigate in detail the possibility
of obtaining a reliable method for flare
patrol, and to investigate other aspects
of solar-terrestrial relationship;

(3) to examine its existing uses in meteoro-
logy and to explore criticaily the possi-
bility of a single station sferic net-
work; and

(4) to measure the noise levels at Delhi
at LF and VLF regions.

The frequencies chosen were 27 kcfs. and
100 kcfs.; the former, because existing
knowledge indicates maximum S.E.A. effect
at this frequency and the latter, because
somewhere near this frequency S.E.A. effect
should vanish (Fig. 1). The 100 kc/s. equip-
ment was set up in November 1956 and
the 27 kc/s. equipment in May 1957.

In this paper the results obtained so far
at these two frequencies are presented and
a preliminary analysis of the results has been
carried out.

Method of observation and equipment

The details of the equipment used have
already been described at length’. The
aerials used are of inverted-L type. They
feed into receivers having stabilized power
supplies. The second detector output is
amplified by linear differential amplifiers.
The individual pulses of atmospherics are
integrated by providing a time constant of
the order of one minute. Since there is
generally a considerable interval between
individual pulses, any local VLF transmitter
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F1G6. 1 — FREQUENCY DEPENDENCE OF ABSORPTION
EFFECT DURING FLARES

can charge the receiver. This is avoided by
providing a suitable fixed bias to the second
detector. The interference due to local
strong medium-wave station is prevented by
using wave-trap circuits at the input.

Calibration procedure — It has been shown
in the above-mentioned report that, in gene-
ral, we have the relation:

Ey ZatZin, 1

E = =X =—— - = e e 1
/ le lG'i‘lin \/B ( )

where
E; = field intensity in pV./metre for
1 kc/s. bandwidth;
. = effective length of the antenna;
Z;, = terminating impedance of the
receiver;
Z; = terminating impedance of the
calibrating signal generator;
Z4 = antenna impedance; and
B = bandwidth in kc/s.

At the very low frequencies used, the
antenna impedance is almost purely capaci-
tative. So while calibrating, Z; is made
nearly equal to Z4 by using a series capacitor
of suitable value. This makes (Z; -+ Zi,) =
(Z4 + Ziy) which reduces (1) to

-~

Results

Regular variations — The observations at
both frequencies reveal a certain variation
which repeats from day to day for one parti-
cular season. The noise level is greater at
night than during daytime. Also, the aver-
age noise level throughout the day is greater
during summer than during winter. The
increase is mainly due to local storms during
summer. The daily variation shows the
more or less sudden decrease at sunrise ex-
cept on days of local storms during morning
hours.

Diurnal and seasonal variations — For 100
kc/s., data for about eight months have been
obtained and analysed. Data for the months
February, March and April 1957 have
been taken with a different aerial, accurate
measurements with theinverted-L type being
not possible. For that period, therefore,
only qualitative analysis has been done. For
the remaining months (during which simul-
taneous observations have also been made
at 27 kc/s.) a permanent aerial has been used.
Figs. 2 and 3 give the diurnal variation of

263



J. SCI. INDUSTR. RES., VOL. 17A, JULY 1958
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F1G. 3 — DIURNAL VARIATION AT 100 KC/S. (SUMMER)

mean atmospheric noise level for winter and
summer at 100 kc/s.  Two normalized curves
have also been drawn. Fig. 4 gives the
average value of the ratio I/I, for each
month where I is the 24 hr. average for
that particular month and I, is the maxi-
mum noise level in the diurnal variation
for the same month. The curve shows
an increase of nearly 50 per cent as we go
from winter to summer. Fig. 5 shows the
contribution of local storms. The diurnal
variation curve for summer (Fig. 3) shows an
afternoon peak at 1700 hr. which is due to
local storms. Storms in the months of June
and July are very frequent here and normally
start towards noon reaching peak activity
duringearly evening. Fig.5shows I;/I plotted
for the six months under consideration. I,.is
the noise level at 1700 hr. and I, as before, is
the 24 hr. average for each month. This
shows a maximum during June. July has
a lower value and the readings during August
show that the downward trend is continuing.
Fig. 6 shows the noise level at 27 kc/s. for the
summer months. The field strength is much

264

more than at 100 kc/s. as is to be expected.
The local storm effect is equally prominent.
Gardner! has studied the variation with fre-
quency of the ratio of the mean noise level
during daytime to that at night. Fig. 7
shows the curve obtained by Gardner; the
X’s are points obtained by him. Similar
analysis by us give the points represented by
O’s. Whereas the ratio at 27 kc/s. agrees
well with Gardner’s value the one at 100 kc/s.
could not be confirmed as his values are up to
50 ke/s. Two points are plotted for 100 ke/s.,
the upper one being for summer and the
lower for winter. The summer value is
obviously high due to local thunderstorms.

Sunrise effect — As is well known a sharp
sudden decrease in noise level takes place
near sunrise. The decrease is associated
with the increase of absorption in the lower
ionosphere. If the source of transmission is
fixed at one particular point, and if we assume
that the cause of the morning fall is simply

0.0 1 i€ 1 1 1 1
FEB. MAR, APR.  MaAY JUN, JuL.

FIG. 4 — SEASONAL VARIATION AT 100 KC/S.: DAILY

AVERAGE
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> 1ot
=
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F1G. 5 — SEASONAL VARIATION AT 100 Kc/s. AT
1700 HRr.
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the ionosphere, then the time difference A#
between the local sunrise time and the time
of decrease of noise intensity should only
vary with the height of the reflection level.
Actual observations are far from being so
simple. In fact, a difference as great as 2 hr.
in the value of Af has been observed on con-
secutive days. In order to find out the most
probable value of Af{, a scatter diagram
(Fig. 8) has been drawn for 100 kc/s., taking
only those days into consideration where the
sunrise effect was certain and there were no
local storms during morning hours. The
median of Af has a value not much different
from zero. The scatter indicates that the
sources lie on both the east and west sides
of Delhi. In order to compare the values of
At with respect to sunrise at the ionospheric
levels two additional scales are given, one for
sunrise at 70 km. and the other for 100 km.
above ground.

It may be mentioned here that whenever
the night-time anomaly (discussed later)
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is present, the decrease at sunrise is very
gradual.

S.E.A’s and solar flares — Considerable
attention is being given to the study of
S.E.A’s and other effects associated with
solar flares. The number of S.E.A’s ob-
served is not yet sufficient to make an analysis
of their percentage association with the
occurrence and size of solar flares. A com-
plete list of the timings of the start, maximum
and end of S.E.A’s (and corresponding
visual observations, whenever available) is
given in the Appendix. This gives only the
definite cases. Many uncertain cases have
been left out and will be reported later if
they are confirmed by solar data obtained
from different observatories. Fig. 9(a) and
(b) give the S.E.A. which was observed
during the early hours of 21 June 1957.
Fig. 10 shows the different shapes of S.E.A.’s
observed so far for 27 and 100 kc/s. The
records have been redrawn and the curves
are smoothed reproductions of the original.
Fig. 11 shows the S.E.A. following the big
flare which occurred on 1 July 1957, the
opening day of the International Geophysical
Year. Itis by far the biggest case observed
by us since the beginning of these experi-
ments.

Anomalies — Quite early in the beginning
of the experiments it was observed that the
night-time records at both 27 and 100 kc/s.
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- S~ show fading on certain days. It is of an
10OKCA. oscillatory nature and exhibits nearly the
&l = same periodicity on all occasions. On some
i+ ) days it is quite severe, changing the noise
ol 14 ol 11 . level by a factor of 10 or 50, while on other
& e ¥ L. B days it is entirely absent. Fig. 12 shows the
6-6-57 records on three typical nights, provisionally
denoted as quiet, mildly disturbed, and
100} strongly disturbed. Fig. 11 also shows the
27 Kefs. same feature preceding the intense flare of
1 July. The morning fall is almost com-
50 :\J\/\/\ pletely absent.
X q i g ; Discussion
o . .
SRR SRR B The results reported here are preliminary

.F1G6. 10 — SMOOTHED OUT VARIATIONS FOR S.E.A.

266

and are much too limited in extent to allow
any definite deductions. Nevertheless, some
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features appear to be established. These
include the sunrise effect, the afternoon in-
crease in noise level in summer, the SID
effects and the severe oscillations observed
on certain nights.

Sunrise effect — The sunrise decrease is
well pronounced. It is, however, sharper
at 100 kc/s. than at 27 kc/s. In winter the
decrease is often followed by an increase in
the early morning hours. In summer this
is eclipsed by local thunderstorms. It seems
likely that the time at which the effect starts
depends on the longitude of the place over
which reflection occurs. The large day to
day variation in sunrise time would then
imply a similar variation in the originating
sources. It is possible to make.a rough esti-
mate of the location of the source, if one uses
simultaneously a DF equipment, and as-
sumes an appropriate height for the reflecting
layer. As mentioned earlier, the scatter
diagram relating the differences between the
ground sunrise and the effect appears to indi-
cate a random distribution of the thunder-
storm sources around Delhi.

Sudden tonospheric disturbances — At both
100 and 27 kc/s., the SID effect is an increase
in the noise level, that at 100 kc/s. being
generally less pronounced. Bureau* was the
first to notice this enhancement between
22-2 and 30 kc/s. with a maximum at 27 kc/s.
The transition region (i.e. where the flares
seemed to produce no effect) was between
17-6 and 22-2 kefs. He did not observe any
enhancement below 17-6 kc/s. He concluded
that the waves are reflected at a level below
that of maximum absorption. He further
pointed out that under normal daylight con-
ditions, these waves already have the ad-
vantage of a metal-like surface which is not
affected by an increase in ionization gradient,
the reverse of which occurs on the higher
frequencies. He observed that S.E.A.’s did
not always occur and that the association
depended on the magnitude of the flare.
Gardner! has, on the other hand, found a
marked attenuation below 10 kc/s. for dis-
tances of the order of 1000 km. or more.
However, he also found maximum enhance-
ment above 20 and below 30 kc/s. Very
different conclusions have, however, been ad-
vanced recently by Sullivan® and by King and
Sullivan®. From observations of the average
atmospheric noise at 50, 100, 189 and 500
ke/s. at Florida, Sullivan found that the most
pronounced effect takes place at 189 kc/s.
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King and Sullivan reported maximum en-
hancement at 100 kc/s. It has been suggest-
ed that this difference is due to the difference
in the geographical location of the receivers
relative to the noise sources. Our own
results agree with the concept of maximum
enhancement around 27 kcfs. While con-
ceivably the geographical position of the
noise source will affect the frequency distri-
bution of effect, difference as large as this
from only a difference in distance does not
seem likely. In King and Sullivan’s work,
the region around 27 kc/s. has been left out.
Observations in this region may make a
difference.

An important question in regard to the
observed characteristics of the S.E.A. is: to
what extent can the S.E.A. be used as a flare
patrol technique?

The answer to this at present seems rather
involved. It appears that while SE.A. is a
very sensitive tool for detecting flares at fre-
quencies around 27 kcfs., it does not seem
possible to infer from the size of an individual
S.E.A. any very useful estimate of the inten-
sity of the flare which caused it5. The results
at Delhi, though limited in extent, appear to
confirm this. During the period of observa-
tion altogether 45 definite cases have been
observed for 100 kcfs.; of these 12 agree
(some approximately) with the visual data
supplied by different observatories. The
corresponding figures for 27 kc/s. are 22 and
8. The data presented in the Appendix
refer to only definite cases. Uncertain cases,
many of which may be real S.E.A’s, have
been left out. The possible effect of distance
from sub-solar point on the variation of
S.E.A. occurrence and magnitude, has not
been examined because of paucity of data.

When the experiments were originally
undertaken, it was one of our objectives to
locate the frequency at which transition
occurs from enhancement to fadeout (Fig. 1,
dotted portion). For this reason, 100 kc/s.,
which we felt will not be far from this point,
was chosen. As we have mentioned before,
observations indicate appreciable enhance-
ment, although smaller than at 27 ke/s., still
occurring at this frequency. However, on
one occasion a fadeout was, in fact, observed
at this frequency. We, therefore, feel that
the transition cannot be very far from 100
ke/s.

Night-time anomaly — As mentioned above,
the night-time records show severe fading on
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certain days. The cause of this is not yet
kncwn. Correlation with other phenomena
has to be undertaken for this anomaly.

Conclusion

A preliminary survey of VLF atmospheric
noise observations extending over a year
points to the following conclusions:

(1) The average noise level below 100 ke/s.
is appreciable during night hours but during
daytime, fairly good communications can be
maintained in this range especially when fre-
quency congestion in the medium frequency
range necessitates a search for an alternative
band.

(2) The study of the sunrise effect shows
that sources of thunderstorms are present
more or less uniformly around Delhi; this
should, however, be confirmed by D.F. equip-
ment.

(3) The S.E.A. produced by solar flares is
more prominent at 27 kc/s. than at 100 kc/s.
especially during the hours immediately after

RADIO NOISE AT DELHI

sunrise. Only a few cases are there when no
effect was observed at 27 kc/s. when 100
kefs. shows enhancement. No case has yet
been observed for which the maximum effect
at 100 kc/s. occurs earlier.
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APPENDIX — OBSERVED S.E.A.'S

Darte VISUAL DATA S.E.A.
A
s ﬁ
Start Max. End Class Frequency Start Max. End
U.T. u.r. U.T. kels. 1T, UT. U.T.
100
—_ —_ —_ —_ 100
100
b1335 == e 1 100
0044 = 0110 2 100
1512 == al530 1 100
0005 —_ 0057 3 100
-— —_— — — 100
—_— —_ — — 100
— — = —_ 100
e = = — 100
0230 — 0245 1 100
= == == — 100
— = — — 100
b1355 —_ 1408 1 100
—_ — —_ — 100
— = == — 100
0354 0357 0405 2 100
— — — — 27
—_ — —_— —_ 100 0345 3
— — — 27 1245 1252
0537 0542 1 100 0535 0600
— — —_ 27 1420 —
==t e — 27 0415 0425
— — - 100 0415 0435
—_ 1058 — 100 b1102 - 22
0336 0354 1+ 100 0330
— — = = 27 0008
— —_ — —_ 100 0010
_ _ _ _ 27 2340
100 2340
i - = —_ 100 0430
— == == —_ 27 0431
= = == — 100 0205
b0557 = 0603 2 100 0550
— = — — 100 1137
= == = — 100 2215
0929 —_— 1003 14 27 0925
e = — — 27 1330
= = = — 100 1255
— == — —_ 100 0540
= = = — 100 0645 0740
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APPENDIX — OBSERVED S.E.A.'S — contd.

Dare

VISUAL DATA

P e
Start Max. End
U.T, U.T. U.T.
h2328 2412a
0830 — 0S4
1033 =5 1105a
2317 e 2327
bHOYOS — 0915
10313 —_ 0819
0914 — 0032

S.E.A.
= A =
Frequency Start Max End
kels, U, U:T t.T.
— 27, 2255
2 27 [
— 27 0840
—_ 100 1137
-— 27 0958
- 100 0954
27 1033
27 1010
- 100 1005
— 100 2315 P
— 27 ( 0830
1 27 0857 0905
— 100 0504 0515
= 7 0130 0145
— 27 0RO OS14
— 100 1255 1320
—_ 100 2320
—_ 100 1000
—_ 27 1150
1 27 0915
1 27 2320
—_ 27 0415
= 100 0200
== 100 0005
— 100 0640
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Industrial Synthesis of Papaverine

BIMAL C. PAL

Department of Biology, Western Michigan University, Kalamazoo,

Michigan, U.S.A

(Manuscript received 11 September 1957)

Methods for the synthesis of papaverine
have been reviewed with special reference to
their commercial possibilities.

Since the commercial synthesis of papa-
verine depends on the economic production
of homoveratric acid and homoveratrylamine,
an improved method for the synthesis of
these compounds, starting from vanillin, is
described.

The next important step in the synthesis of
papaverine is the preparation of homovera-
trylhomoveratramide, which is obtained in
quantitative yield by heating homoveratric acid
and homoveratrylamine in tetralin medium.
The amide, on treatment with phosphorus
oxychloride, cyclizes to 3 : 4-dihydropapaverine,
which, on dehydrogenation in the presence of
palladized charcoal, gives papaverine in quan-
titative yield (95 per cent of the theoretical).

APAVERINE®2 occurs in opium usual-
P ly to the extent of 0-5-1-0 per cent
and was first isolated from the mother
liquors of the morphine extraction in 1848
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by Merck®. The species of poppy plant culti-
vated at present in Gazipore yields opium
containing ¢. 0-5 per cent papaverine.

To cope with the increasing demand of
papaverine as a spasmolytic drug which has
been included in the British Pharmacopoeia,
the United States Pharmacopocia, etc., pro-
cesses for the industrial synthesis of the drug
have been developed and are in use, although
certain processes which have been success-
fully worked out in the laboratory, have not
been exploited commercially?. In spite of
renewed efforts to simplify the isolation and
purification of papaverine from opium®*,
the cost of recovery of natural papaverine at
the Government Factory at Gazipore is high.
The present communication describes the
industrial synthesis of papaverine.

Pictet and Gams®!" carried out the first
complete synthesis of the alkaloid in 1909.
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In this synthesis veratrole was acetylated
(Friedel-Crafts reaction) and the aceto-
veratrone was treated with nitrous acid and
the corresponding isonitroso derivative re-
duced with tin and hydrochloric acid to
aminoacetoveratrone. The aminoketone,upon
condensation with homoveratroyl chloride,
gave homoveratramidoacetoveratrone which
was reduced to the corresponding secon-
dary alcohol. The latter yielded: papa-
verine on treatment with phosphorus pent-
oxide.

Prior to this synthesis, Pictet and Finkel-
stein!! had attempted to synthesize papa-
verine via dihydropapaverine but were un-
able to remove the two extra hydrogen atoms
of the pyridine ring. This step was accom-
plished by Spith and Burger!* who carried
out dehydrogenation of 3, 4-dihydropapa-
verine in the presence of palladized asbestos
at 200°. Homoveratrylamine and homovera-
troyl chloride were condensed, and the
amide converted to 3, 4-dihydropapaverine
by Bischler-Napieralski reaction.

Kindler and Peschke!® made certain im-
provements in this synthesis. They carried
out dehydrogenation of dihydropapaverine
in tetralin solution in the presence of palla-
dium black. They developed two methods
of preparation of homoveratric acid and
formation of homoveratrylhomoveratramide
by heating the amine and acid in tetralin
solution. Milliken et al.'* have made some
improvements in the procedure of Kindler and
Peschke. Purification of dihydropapaverine
was effected by a single treatment of the
original acid mixture with anhydrous caustic
soda followed by washing with water. The
intermediate was then dried by azeotropic dis-
tillation.

Another synthesis of papaverine which is
claimed to be of commercial importance was
performed by Wahl!® in which 3, 4-dime-
thoxyphenylpyruvic acid prepared from vera-
traldehyde and hippuric acid, was treated
with ammonia and the resultant diamide
was hydrolysed to the corresponding (-
(3, 4-dimethoxyphenyl)-a-(3, 4-dimethoxy-
phenylacetamido) propionic acid. The me-
thyl ester of this compound, upon cycliza-
tion, saponification, decarboxylation and de-
hydrogenation, produced papaverine. The
overall yield claimed in this synthesis is four
parts of vanillin leading to one part of the
alkaloid. An almost identical method has
been described by Galat!s.

INDUSTRIAL SYNTHESIS OF PAPAVERINE

Wahl's synthesis suffers from the drawback
that it depends on hippuric acid, a rather
costly material to be used in a commercial
synthesis.

Based on the observation that the addition
of a methoxy group in B-nitrostyrenes occurs
when it is treated with sodium methoxide,
Rosenmund!? and also Mannich!® prepared
1-methoxy-1-(3, 4-dimethoxyphenyl)-2-nitro-
ethane, reduced the nitro group, and cyclized

the homoveratroyl derivative with phos-

phorus oxychloride to papaverine. The
yield of papaverine was rather poor in this
process.

3, 4-Dihydropapaverine has also been
obtained through the following steps!®2l,
Homoveratramidoacetoveratrone, when treat-
ed with phosphoryl chloride, gave 5-(3', 4'-
dimethoxyphenyl)-2-veratryl oxazole which
was catalytically reduced to homoveratryl-
homoveratramide. This on cyclization gave
3: 4-dihydropapaverine.

Spith and Burger?? accomplished the syn-
thesi of tetrahydropapaverine under mild
conditions. Homoveratrylamine was con-
densed with homoveratraldehyde in ether
solution at room temperature and the resulting
product yielded 8 per cent of tetrahydro-
papaverine on treatment with hydrochloric
acid apparently by hydration of the double
bond and subsequent elimination of water.
These last two syntheses are of academic
interest only.

Comparing all these syntheses, it appears
that the procedure of Kindler and Peschke
may be extended into an industrial process if
the two key materials, homoveratric acid
and homoveratrylamine, can be prepared
by cheap methods.

The general methods by which homovera-
tric acid may be obtained are indicated below:

RH + HCl + HCHO —> RCH,Cl —->
RCH,CN —> RCH,CO,H
I—-»RCH,CHzNH..
(1)
RCH,CH = CH, + 0, —» RCH,CO,H + RCO,H,
(2
RCHO + C4H,CONHCH,CO,H ——>
RCH = C——N
{ >cc,H5
C0O—O0
—- RCH,COCO,H — > RCH,CO,H
)
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RCHO-—->RCH(OH)CN—>
RCH(OCOC4H;)CN —> RCH,CN

(a) ¥
—>RCHCICN-RCH,CN->RCH,CO,H
(b)

“4)
RH —> RCOCH, —->
RCH,CSNMe, —> RCH,CO,H
)
RCHO —> RCH,0H —>
ARCH,COH
RCH,Cl —> RCH,CN
“\RCH,CH,NH,
(6)
cH,0/ \/
R proy

 CH,0 N

Gawron? is reported to have prepared
veratryl chloride by chloromethylation of
veratrole (1) in 54 per cent yield. The
method is cumbersome and the yield is also
poor. The yield of homoveratric acid by the
azalactone method (3) is fair, but the method
is rather expensive as it uses costly hippuric
acid. Kindler developed the methods (4a)
and (5) for the preparation of this acid.
The former depends on hydrogenolysis and
the latter uses dimethylamine in a Will-
gerodt reaction. These methods are too
lengthy and costly to be of industrial interest.

Method (4b) appeared promising and was,
therefore, tried for the preparation of homo-
veratronitrile. The bisulphite compound of
veratraldehyde on treatment with potassium
cyanide produced the cyanhydrin in fair
yield. Chlorination of cyanhydrin with thio-
nyl chloride in the presence of pyridine was
attempted but the attempts to reduce the
chloronitrile with zinc and acetic acid were
unsuccessful.

Though method (6) has been reported to
be unworkable by others's, the method was
investigated as it appears to be a cheaper
method for the synthesis of homoveratric
acid. The first step is rather easy. Vera-
tryl alcohol is prepared from veratraldehyde
(1) by crossed Cannizzaro reaction in c. 76
per cent yield and (2) by high pressure
hydrogenation over Raney nickel catalyst
at ¢. 100° in almost quantitative yield. It
has been reported earlier** that veratralde-
hyde on hydrogenation with platinum acti-
vated by iron yields considerable amount of
diveratryl ether besides veratryl alcohol.
No such side reaction occurs during high
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pressure hydrogenation over Raney nickel
catalyst. The second step involves certain
difficulties. Veratryl chloride is rather un-
stable and treatment of the veratryl alcohol
with thionyl chloride in the presence of pyri-
dine leads to the formation of an anthracene
derivative probably by intermolecular con-
densation as reported by Carré and Lieber-
mann?. Wahl* also made an unsuccessful
attempt to prepare the chloride by passing
hydrochloric acid gas through a cooled solu-
tion of the alcohol in toluene. In this con-
nection it is of interest to note that during
the single-phase chloromethylation of vera-
trole®8, similar anthracene derivative was
formed. Veratryl alcohol, on treatment with
thionyl chloride in the presence of dimethyl-
aniline in chloroform medium, was found
to yield the chloride in satisfactory yield.
Treatment of the chloride with potassium
cyanide in alcohol or acetone medium in the
presence of small amounts of potassium iodide
as activating agent gave an unsatisfactory
yield of the desired homoveratronitrile.
However, the nitrile is obtained in excellent
yield by carrying out the above reaction in
two phases. The chloride obtained by the
above method was directly converted into
the nitrile without any further purification.
The chloride was dissolved in benzene and
heated under reflux and stirred with an
aqueous solution of potassium cyanide. The
addition of alkali iodides as activating agents
is not necessary as the chloride itself is
sufficiently reactive. Homoveratronitrile is
next converted into homoveratric acid by
alcoholic potassium hydroxide according to
the method of Kindler and Peschke!®. The
overall yield of homoveratric acid by this
method is ¢. 65 per cent of the theoretical
amount (calculation based on veratralde-
hyde). Homoveratronitrile was hydrogenat-
ed over Raney nickel catalyst at ¢. 500 1b./
sq. in. pressure and 100° in the presence of
ammonia to homoveratrylamine following
the method of Icke and Redemann?s.
Other methods of preparation of homo-
veratrylamine which are likely to be of
industrial importance are indicated below.
Method (7) has been utilized by Kindler?
for the preparation of homoveratrylamine.

RCHO —- RCH = CHCO,CH, —>
RCH,CH,CO,CH; ——
RCH,CH,CONH, - -> RCH,CH,NH,

@
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RCHO - CH,NO, —->
RCH = CHNO, —> RCH,CH,NH,

(8)
RCHO ——> RCH(OH)CN —> RCH,CH,NH,
9)

. (:Hxl/\”/
CH;,\/

Wahl® is reported to have made some im-
provements in the last step of the process.
Although the yield is fair, the process is
rather long and involves operations which
are difficult to realize in industrial practice.
Method (8) utilizes nitromethane which is
a costly material.

Thus the successful solution of the problem
of cheap production of homoveratric acid
and homoveratrylamine paves the way to
the commercial synthesis of papaverine.
The homoveratrylhomoveratramide has been
prepared by the method of Kindler and
Peschke!® in almost quantitative yield by
heating homoveratric acid and homovera-
trylamine in tetralin medium and distilling
the water formed in the reaction. The
amide on treatment with phosphorus oxy-
chloride cyclized to dihydropapaverine which
on dehydrogenation over 10 per cent palla-
dized charcoal in boiling tetralin medium
furnished papaverine. The overall yield of
papaverine by this method is about four
parts of the alkaloid for seven parts of vanil-
lin.

Dehydrogenation of ethyl dihydropapa-
verine-3-carboxylate by means of sulphur at
a temperature not exceeding 180° has also
been described in a patent®. The study of
dehydrogenation of dihydropapaverine with
sulphur is in progress in this laboratory.

Experimental procedure*

3, 4-Dimethoxybenzyl alcohol (veratryl alco-
hol) — This has been prepared by two
methods:

(a) The procedure® for the preparation of
p-tolyl carbinol from p-tolualdehyde was
followed.

The apparatus consists of a 1 litre three-
necked flask fitted with a mercury-sealed
mechanical stirrer, a reflux condenser, a
dropping funnel, and a thermometer which

*All melting points of substances are corrected;
boiling points are uncorrected.
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reaches almost to the bottom of the flask.
Potassium hydroxide pellets (85 per cent;
100 g.) and 150 ml. of absolute methanol
(free from acetone) were placed in the flask
and stirred. The bulk of the alkali dissolved
in a few minutes with the evolution of heat.
The flask was then transferred to a cold water
bath, and when the temperature of contents
dropped to 60°, a mixture of veratraldehyde3®
(99-6 g.), formalin (40 per cent; 60 ml.) and
absolute methanol (60 ml.) was added at
such a rate that the temperature of the con-
tents remained at 60°-70°. The time taken
for this was ¢. 10 min. The temperature of
the contents was maintained at 60°-70° for
3 hr., after which the reflux condenser was
replaced by a downward condenser and the
methyl alcohol distilled with the aid of a
brine bath until the temperature of the con-
tents reached 101°. Cold water (180 ml.)
was then added to the warm residue, and the
mixture cooled. The resulting two layers
were separated and the aqueous layer ex-
tracted with three 40 ml. portions of benzene.
The combined oil and benzene extracts were
washed with five or six 20 ml. portions of
water, and the combined washings extracted
with 25 ml. of benzene, the benzene layer
being added to the washed extract. The
benzene solution was dried (anhydrous
sodium sulphate) and distilled under dimi-
nished pressure. After the removal of ben-
zene, 764 g. (76 per cent of the theoretical
amount) of 3, 4-dimethoxybenzyl alcohol
(b.p. 150°-52°/5 mm.) was obtained.

(b) A solution of veratraldehyde (purified
by distillation; 93 g.) in ethanol (186 ml.)
was placed in a high-pressure hydrogenation
bomb with 1:2 litre void, 10 ml. of settled
Raney nickel catalyst3! (c. 6 g.) added, the
bomb closed and hydrogen introduced until
the pressure was c. 1450 lb./sq. in. The
bomb was shaken and heated to ¢.100° until
the absorption of hydrogen ceased (c. 3-4 hr.).
The bomb was cooled and opened and the
contents removed. The bomb was rinsed
with ethanol (100 ml. x 3) and the combined
liquids poured through a fluted filter to
remove the catalyst. The solvent was re-
moved by distillation and the residue distilled
under vacuum; yield quantitative, b.p. 150°-
52°/5 mm. (Table 1).

3, 4-Dimethoxyphenylacetonitrile (homovera-
tronitrile) — 3, 4-Dimethoxybenzyl alcohol (98
g.) and dimethylaniline (105 g.) were dis-
solved in 128 ml. of dry chloroform in a
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TABLE 1 -HYDROGENATION OF VERATRALDEHYDE

Tive Temp, PRESURE
hr. °C. 1b.[sq. in.
0 15 1450

(initial cold pressure)

b 64 16(

1} 100 1800
2 100 1700
2% 100 1650
3 100 1650
4 100 1650
P 18 1250

(final cold pressure)

1 litre three-necked flask fitted with a mer-
cury-sealed mechanical stirrer and a dropping
funnel. The flask was cooled in ice and a
solution of thionyl chloride (105 g.) in 128 ml.
of dry chloroform added dropwise in ¢. 2 hr.
Stirring was continued for a further period of
15 min. and the flask heated on steam bath
for ¢. 1 hr. till the evolution of hydrogen
chloride ceased. After cooling, the red solu-
tion was poured in 1400 ml. of cold 1IN hydro-
chloric acid solution and the aqueous phase
thoroughly extracted with chloroform. The
combined chloroform extract was washed
with 1N hydrochloric acid, water, 2N sodium
bicarbonate solution and water, dried over
calcium chloride and chloroform removed
by heating on the water bath under vacuum.

The crude chloride obtained above was
dissolved in 140 ml. of benzene and heated
under reflux with stirring for ¢. 4 hr. after
adding a solution of 93 g. of potassium cya-
nide in 350 ml. of water. The organic phase
was separated, thoroughly washed with water,
dried and evaporated. The residue was dis-
tilled; yield 69-70 g. (678 per cent of theory);
b.p. 162° (5 mm.).

Thionyl chloride (E. Merck) was distilled
and the fraction distilling at 76°-78° was
used in this preparation. Dimethylaniline
E. Merck) was dried over sodium hydroxide
pellets and then distilled. The fraction dis-
tilling at 194°-95° was used.

Dimethylaniline can be recovered in almost
quantitative yield from the acidic wash
liquor. The combined aqueous extract was
made alkaline with sodium hydroxide to
liberate dimethylaniline and extracted with
benzene. The benzene extract was washed
with water and distilled. The fraction dis-
tilling at 193°-96° was collected.

3, 4-Dimethoxyphenylacetic acid (homovera-
tric acid)'® — Homoveratric acid was pre-
pared from homoveratronitrile by hydrolysis
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according to tlie method of Kindler and
Peschkels.

A solution of 3, 4-dimethoxyphenylaceto-
nitrile (177 g.) in ethanol (550 ml.) was
treated with aqueous solution of potassium
hydroxide (50 per cent; 300 g.) and the mix-
ture heated on the water bath under reflux
for ¢. 4 hr.  When the hydrolysis was com-
plete (judged by placing a drop of the re-
action mixture in water ; the liquid remains
clear when the reaction is complete), alcohol
was removed and the residue was cooled and
dissolved in c¢. 630 ml. of ice-cold water.
The mixture was extracted twice with ether
and the ether extract washed with water each
time. The combined aqueous solution was
poured drop by drop with stirring into a
beaker containing a mixture of 540 ml. of
concentrated hydrochloric acid and 1260 g.
of cracked ice. Homoveratric acid hydrate
crystallized at once; the whole mass was
kept in ice for 30 min., filtered and washed
with ice-cold water to remove sodium chlo-
ride. It was finally dried in a vacuum desic-
cator; m.p. 97°. The yield is almost quanti-
tative. The acid could be further purified
by recrystallization from a mixture of ben-
zene and petroleum ether (b.p. range 60°-
80°) with slight loss; the recrystallized pro-
duct melts at 98°

3, 4-Dimethoxyphenylethylamine (homovera-
trylamine) — Homoveratrylamine has been
prepared from homoveratronitrile in excel-
lent yield following the procedure of Icke and
Redemann?®. Commercial anhydrous metha-
nol was saturated with ammonia gas at 0°;
this solution was approximately 10N. A
solution of 36 g. (0-2 mole) of homoveratro-
nitrile in 120 ml. of 10N methanolic ammo-
nia (the ratio of ammonia to homoveratroni-
trile should be at least 5: 1 in order to mini-
mize the formation of secondary amine) was
placed in a high pressure hydrogenation bomb
of 1-2 litre void, 1-2 ml. of settled Raney
nickel catalyst®® added, the bomb closed
and hydrogen introduced until the pressure
was 500-1000 Ib./sq. in. The bomb was shaken
and heated to 100°-25° until absorption of
hydrogen ceased (c. 2 hr.). The bomb was
cooled, opened and the contents removed.
The bomb was rinsed with methanol (50 ml.
% 3) and the combined liquids were filtered
through a fluted filter to remove the cata-
lyst. The solvent and the ammonia were
removed by distillation and the residue frac-
tionated through a short column. The yield
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TABLE 2 — HYDROGENATION OF

HOMOVERATRONITRILE

Tive Tewmp. PRESSURE
min. °C. b.[sq. in.

0 20 825

(initial cold pressure)

40 70 925

30 90 800

23 100 700

68 100 700

— 15

425
(final cold pressure)

of homoveratrylamine, b.p. 119°-119-5°/1
mm., was 29 g. (c. 80 per cent of the theore-
tical) (Table 2).

-Homoveratrylhomoveratramide—Homovera-
tric acid (52-7 g.) and homoveratrylamine
(487 g.) were dissolved in 260 ml. of freshly
distilled tetralin (b.p. 203°-4°) in an atmo-
sphere of nitrogen. After this, ¢. 230 ml. of
tetralin were distilled within about an hour;
a slow current of nitrogen was passed through
the solution during the distillation of tetra-
lin. Water formed in the reaction was also
carried over. When the separation of water
was complete, the rest of tetralin was dis-
tilled under reduced pressure. The residue
was crystallized from toluene and the crys-
tals filtered under suction and washed with
ether. The amide melted at 124°. The yield
was ¢. 96 per cent of the theoretical.

3 : 4-Dihydropapaverine’ — Homoveratryl-
homoveratramide (100 g.) was dissolved
in 400 ml. of thiophene-free dry benzene
and the solution treated with 60 ml. of phos-
phorus oxychloride. A slow current of
carbon dioxide was passed through the solu-
tion during the reaction. The mixture was
heated under reflux on steam bath for ¢. 30
min. Benzene was distilled off under reduced
pressure. The residue was dissolved in 200
ml. of water and the solution washed once
with benzene to remove non-basic impurities.
Dihydropapaverine was then separated by
adding potassium hydroxide solution and
collecting in benzene. The benzene solution
was dried over potassium hydroxide pellets,
decolourized (charcoal) and evaporated under
reduced pressure. Crystalline dihydropapa-
verine separated; m.p. 105°. The yield was
almost quantitative.

Papaverine'® — 3, 4-Dihydropapaverine (10
g.), palladium-charcoal’? (10 per cent Pd;
1 g.) and 15 ml. of tetralin were heated in an
oil bath at 240°-50° in a current of nitrogen
for 3 hr. The catalyst was removed by

INDUSTRIAL SYNTHESIS OF PAPAVERINE

filtration, the filtrate cooled and seeded with
papaverine. After ¢. 1 hr., the crystals of
papaverine formed were filtered, washed
with a small amount of cold tetralin and
dried in vacuo; yield 9-0 g., m.p. 140°. The
filtrate was used once to treat another 10 g.
of dihydropapaverine and yielded 9-6 g. of
crude papaverine (m.p. 140°). The yield
was ¢. 95 per cent of the theoretical. The
crude papaverine was recrystallized from ¢so-
propyl alcohol and a product melting at 146°-
47° (lit. 145°, 147°)1333 was obtained. The
hydrochloride melted at 231° (lit. 231°)13.
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High Pressure Ammonolysis
of Ethylene Dichloride
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The influence of various factors such as ratio
of reactants, concentration of ammonia, and
duration and temperature of reaction on the
efficiency of conversion of ethylene dichloride
to ethylene diamine by heating it in the
presence of ammonia in a closed tube has been
studied. Maximum yield (c. 90 per cent) is
obtained by carrying out ammonolysis under
the following conditions: ammonia-ethylene
dichloride ratio, 19:1; temp., 110°C. ; reaction
period, 1 hr.; the yield is independent of the
concentration of ammonia so long as the total
amount remains constant. It is advantageous
to use liquor ammonia than anhydrous
ammonia as the former gives better yields and
the reaction can be carried out under simpler
operating conditions.

Though the reaction is exothermic, the yield
increases with rise in reaction temperature
which indicates that the rate of reaction is
very slow at low temperatures.

patented methods for the production

of ethylene diamine by the ammono-
lysis of ethylene dichloride using liquor
ammonia or anhydrous ammonia as the
aminating agent at elevated pressures and at
temperatures of 100°-180°C. Some workers*
have used catalysts like cuprous chloride,
zinc chloride and zinc oxide to speed up the
reaction. However, the optimum conditions

CURMEI, Lauter? and Bersworth3® have
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for obtaining maximum yield of the amine
are not available in literature.

A systematic study of the ammonolysis of
ethylene dichloride has been carried out in
order to determine the optimum conditions
for obtaining maximum yield of the amine
and the results are presented in this paper.

Experimental procedure

The apparatus used in the present investi-
gation was similar to the one used by Bhrany
and Rao®. The reactor had a volume of
290 ml. and the stainless steel tube a volume
of 180 ml.

Known quantities of ethylene dichloride
(B.D.H. reagent, distilled at 80°C./683 mm.)
and liquor ammonia (12N) were mixed in the
stainless steel tube and placed inside the
reactor fitted with a calibrated gauge. The
reactor was then closed and heated electri-
cally to the desired temperature and held at
it for definite periods. After the reaction
was complete, the reactor was allowed to cool
and the products discharged into two spiral
condensers cooled in freezing mixture. The -
uncondensed gases were collected in a carboy
over brine and analysed.

The products from the condensers and the
stainless steel tube were diluted with water
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to a known volume from which an aliquot was
refluxed with excess of sodium hydroxide for
2-3 hr. to expel the free ammonia as well as
the ammonia {from ammonium chloride. The
resulting solution was distilled and the amine
content determined by titration with deci-
normal acid using methyl orange as indicator.

It has been pointed out by Groggins and
Stirton® that in addition to ethylene diamine
higher amines of the type diethylene triamine
and triethylene tetramine are also produced
during ammonolysis of ethylene dichloride.
Some experiments carried out in this labora-
tory using higher ammonia-ethylene dichlo-
ride ratios indicated ethylene diamine to be
the main product.

Results

Effect of wvarying ammonia ratio — For
investigating the effect of varying ammonia-
ethylene dichloride ratio, two procedures
were adopted: In the first (experiments 1-7,
Table 1), the quantity of liquor ammonia
was varied keeping the amount of ethylene
dichloride constant. In the second case
(experiments 8-10, Table 1) the quantity of
liquor ammonia was kept constant and the
amount of ethylene dichloride varied. The
experimental conditions and the results ob-
tained are given in Table 1.

It is clear from Table 1 that the yield of
the amine increases with increase in ammonia-
ethylene dichloride ratio and a maximum
yield of ¢. 90 per cent of the diamine is
obtained with an ammonia-ethylene dichlo-
ride ratio of 19.

Effect of varying ammonia concentration —
Although an ammonia-ethylene dichloride
ratio of 19 was found to be optimum for the
reaction, the effect of varying ammonia
concentration was investigated at an am-
monia-cthylene dichloride ratio of 7-4. A
fixed quantity (40 ml.) of liquor ammonia
(12N) was diluted with water to various
concentrations and used for the experiments.
The results obtained are given in Table 2.

The results given in Table 2 indicate that
the yield of the amine obtained is independent
of the concentration of ammonia as long as
the total amount of ammonia in the reaction
mixture is constant.

Effect of varying reaction period — Experi-
ments were carried out to determine the effect
of varying the reaction period on the yield of
the diamine. The results showed that a
maximum yield of 90 per cent of the diamine

TABLE 1 — EFFECT OF VARYING AMMONIA-
ETHYLENE DICHLORIDE RATIO

(Temp., 120°C. ; reaction period, 5 hr.; pressure, 180-200 1b./sq. in.;
strength of liquor ammonia, 12N)

Exrr.  VOL. OF REACTANTS NH, YIELD OF
No. ml. {CH,CI), ETHYLENE
A N - rati DIAMINE
Liquor Ethylene (it0lar zdtio} %
ammonia dichloride
1 10 5 28-30
2 20 5 50-79
3 40 5 61-81
4 65 5 74:01
5 80 5 77-84
6 100 5 89-17
7 120 5 91-58
8 100 10 72-28
9 100 15 5982
10 100 20 36-97

TABLE 2-—EFFVECT OF VARYING AMMONIA
CONCENTRATION

[Reactants: 5 ml. of (CH,Cl);+40 ml. of liquor ammonia (12N)
diluted to different volumes; temp., 110°C.; reaction period, 5 hr.;

Hfl
(CH,CD, (molar), 7-4)
Expt LIQUOR AMMONIA PRESSURE YILED oF
No. ————Pr——— b./sq. in. DIAMINE
Concen. Vol. %
N ml.
1 12-0 40 180 62:05
2 8:0 60 150 59+ 60
3 6-0 80 100 61-38
4 4-8 100 70 62-19
5 4-0 120 60 62-88

TABLE 3 — EFFECT OF VARYING TEMPERATURE

[Reactants: 5 ml. of (CH,Cl);+100 ml. of liqguor ammonia (12N);
reaction period, 1 hr.)

Exer. TewmP. PRESSURE YIELD OF
No. °C. 1b.]sq. in. DIAMINE
%
27 15 39-66*
2 60 90 5769
3 110 180 89-17
4 130 210 90-03
5 150 360 90-03
6 200 700 8102t

*Time required, 19 days. .
tGaseous products were obtained.

is obtained by heating the reactants for
20 min. at 110°C.

Effect of varying temperature — The results
given in Table 3 show that a reaction period
of 1 hr. is adequate for satisfactory progress
of the reaction, particularly for temperatures
of 110°-50°C. and above; the best yield
(89-17 per cent) is obtained at 110°C.

Use of anhydrous ammonia as aminating
agent — Experiments were also carried out
employing anhydrous ammonia as the ami-
nating agent. To transfer a known quantity
of ammonia, an intermediate high pressure
condenser was employed’. The results are
given in Table 4.
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TABLE 4 — EFFECT OF USING ANHYDROUS
AMMONIA AS AMINATING AGENT

[Reactants : (CH,Cl)y, 5 ml.+anhydrous ammonia, 20 g.; reaction
period, 3 hr.)

Expr. Temp, PRESSURE YIELD OF
No. °C. 1b./sq. in. DIAMINE
%
1 40 285 34-07
2 40 290 36-51
3 60 450 40-57
4 90 650 34-89*
5 110 700 17-84%
*Resinous products obtained.
TABLE 5 — THERMODYNAMIC DATA
CoMPOUND STATE Hear oF  FREE ENERGY
FORMATION OF FORMA-
AT 250°C. 110N AT 25°C.
cal./mole cal.[mole
Ethylene dichloride (L) — 39700 — 19200
: () — 11040 — 3076
Ammonia {(.\q) — 19090 —5789
N L — 6360 + 1300
Ethylene diamine %Az]) 13360 a8
- : () — 75380 — 48730
Ammonium chloride {(Aq) — 71600 — 50000

TABLE 6 — EQUILIBRIUM CONSTANTS

ReAcTiON Heatr oF FREE EquiLiBrIuM
CARRIED OUT REACTION ENERGY CONSTANT AT
WITH AT 25°C. E A ———
cal. 5 25°C. 110°C.
Anhydrous —73260 —61056 5-9x10" 7-1x10%*
ammonia
Liquor ammonia —41360 —58930 1-3x10% 2-4x10%

It is seen from Table 4 that maximum
yield of the diamine is obtained at 60°C.

A comparison of the results given in
Tables 3 and 4 shows that it is more ad-
vantageous to use liquor ammonia than
anhydrous ammonia since the yield of the
amine is greater with liquor ammonia and the
reaction is carried out under simpler operating
conditions.

Discussion

An increase in the temperature of ammono-
lysis in the liquid phase increases the pres-
sure of the system, which in turn increases
the activity of ammonia in the solution. It
can, therefore, be expected that an increase
in reaction temperature should result in
higher yields of the amine. The results
obtained in the present study support this
view. It is seen from Table 3 that the yield
has increased from 40 to 90 per cent when
the temperature is increased from 27° to
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110°C. The diminished yield after 150°C. is
due to the side reactions taking place in the
system giving rise to gaseous products.

The thermodynamic data® for the reaction
CICH,CH,Cl + 4NH;—-NH,CH,CH,NH, +-
2NH,Cl are given in Table 5.

The free energy of formation of ethylene
diamine was calculated by the structural
modification method (taking a value of
—10,700 cal./mole for the free energy of
formation of ethane) as given by Parks and
Huffman®. The free energies of formation
of aqueous solutions of ammonia, ethylene
diamine and ammonium chloride were esti-
mated from their partial vapour pressures in
aqueous solution.

From the data given in Table 5, the heat of
reaction and the free energy change were
calculated both for gaseous reaction and for
the reaction in aqueous solution. The equili-
brium constants at 25° were then calculat-
ed by using the equation AF = —RTInk.
Assuming the heat of reaction to be constant
with increase in temperature, equilibrium
constants at 110°C. were calculated by Vant
Hoff equation and the results are given in
Table 6.

It can be inferred from the values given
in Table 6 that the reaction is highly exother-
mic and the yields should, therefore, diminish
with increase in temperature both in the
gaseous phase as well as in solution phase.
But the results presented in Table 3 show
that with increase in temperature the yield
of the amine increases. It is probable that
the rate of the reaction, especially at lower
temperatures, is slow and the products ob-
tained by the experiment do not represent
the equilibrium values.
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Coating Compositions from
Modified Kamala Seed Oil

M. C. MENON, P. G. SHARMA & J. S. AGGARWAL*
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(Manuscript vecetved 6 February 1958)

The suitability of kamala seed oil, modified
by alcoholysis with monohydric alcohols, for
the preparation of coating compositions has
been investigated. The modified oil gave
varnishes which were slightly inferior in
hardness, drying and other characteristics to
those prepared from tung oil.

solvent extraction gels rapidly and

is, therefore, not suitable for the pre-
paration of varnishes and other coating com-
positions!. However, on alcoholysis with
monohydric alcohols like butyl or amyl
alcohol, in the presence of minute quantities
of alcoholic hydrochloric acid, the gelation
properties of the oil are reported to be similar
to those of tung oil2. The present paper re-
ports the characteristics of oleoresinous var-
nishes prepared from modified kamala seed
oil using different resins.

THE oil obtained from kamala seeds by

Materials and methods

A mixture of benzene-extracted kamala
seed oil (1 kg.), moisture-free butyl or amyl
alcohol (1-5 litres) and 10N alcoholic hydro-
chloric acid (10 ml.) was heated on boiling
water bath for 90 min. and then alcohol
distilled off under reduced pressure. The
butylated and amylated oils obtained had
Brown heat test values of 9-5 and 9-3 respec-
tively and colour intensities on Lovibond
scale (through 1 cm. cell) 9R-27-6Y and
8:6R-27-8Y respectively.

The following resins were used for pre-
paring varnishes:

Phenolic resins — (i) Bedesol 99 (I.C.I);
and (ii) Bedesol 66 (I.C.I.).

Maleic resins — (i) EPOK M4000 (British
Resin Products; m.p. 113°-17°C., dcid val.
9-12); and (ii) 8 per cent maleic glycerol
esterified resin prepared in the laboratory
by condensing rosin with 8 per cent of
its weight of maleic anhydride at 160°-80°C.
and esterifying the product.

Miscellaneous resins — (i) Congo Copal
ester (R. H. Cole & Co.); (ii) Coumarone
Indene Resin (R. H. Cole & Co.); (iii) penta
ester gum; (iv) ester gum; (v) rosin; and
(vi) CNSL modified rosin.

The formulations tried (Tables 1 and 2)
and the methods employed for cooking
the varnishes were the same as reported
by some earlier workers®®. After allowing
to age for one week, the films of the fil-
tered varnishes were applied on glass and
iron plates by sheen applicator of 0-002 in.
film thickness and allowed to dry. The
times taken by the films for surface and
hard drying were moted. The films, after
drying for 2 days, were tested for differ-
ent characteristics according to the method
recommended in the Indian Standard
Specification No. 101, 1950. The dissolv-
ing action of different solvents on the
films for varying periods of contact was also
determined®?.

*l’r( sent address: Regional Research Laboratory, Hyderabad.
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Results and discussion

All the varnish compositions prepared from
either tung oil or modified kamala seed oil
were found to keep well on storage for 6
months in corked glass bottles.

Most of the formulations based on modi-
fied kamala seed oil were found to be inferior
to those based on tung oil. The character-
istics of those formulations whose films gave
performances comparable to those of films
obtained using tung oil are given in Table 3.

Varnishes based on modified kamala seed
oil were, in general, darker than those based
on tung oil. In the case of formulation 2,
the varnishes prepared by using tung oil and
butylated kamala seed oil had colour inten-

., VOL. 17A, JULY 1958

sities 5-4R-27Y and 6-0R-68Y respectively.
On replacing the phenolic resin (Bedesol 99)
in this formulation by maleic resin (EPOK
M4000), the same trend was evident, the
colour intensities of varnishes based on tung
oil and amylated kamala seed oil being 2-4R-
14Y and 4-0R-28Y respectively.

The time taken by the films to dry was
slightly more in the case of modified kamala
seed based varnishes than those prepared
from tung oil based varnishes. In the case
of all the formulations included in Table 3,
the scratch hardness of the films was inde-
pendent of the conjugating oil used. But
in other formulations, varnishes made with
alkylated kamala seed oil were somewhat

TABLE 1 —FORMULATIONS BASED ON PHENOL RESIN

COMPONENT
&

ForRMULATION

=
No.1 No.2 No.3 No.4

Bedesol 99

Bedesol 66

Run Congo

Conjugated oil

Linseed stand oil
(100 p.)

Linseed stand oil
(50 p.)

Refined linseed

9450

121-00

116-00

2000
9400

100-0
227-00

2500

119-00

377 — =

45:0

119-00

48-00 — —_

oil
Dehydrated castor — —_

94-00
372:00

oi

White spirit

Turpentine

Xylol

Cobalt naphthe-
nate

Manganese naph-
thenate

Lead naphthe-
nate

Zinc naphthe-
nate

Calcium naphthe-
nate

359-00 297-00 340-0

— 30-0
73:00
1-94

0-85

2-10 1-0

2:55 3-0

2:43

No. 5

100-00

300-00

250-00
5000

0-75

No.6 No.7 No.8 No.9 No.10 No.1l No.12

23-30

91-75
186-00

16-8
— 121-00

125-0 156-00  179-00
46-60

164-00  282-00

444-00

4850

150-0
500

16-8

—_ 33:6 500 194:00 111-00  46-75

30-10

32:8 363-25

374:00

93200
311-00

01

0-23 2:00 <52 1-25

+H0 34

0-90 20 2-50

310

TABLE 2 — FORMULATIONS BASED ON MALEIC AND OTHER RESINS

COMPONENT
g

FORMULATION
A

-~
No. 13 No. 15

Penta ester gum 106-25
Coumarone indene resin
Rosin

CNSL modified rosin?
Ester gum

Congo Copal ester
Dehydrated castor oil
Conjugated oil

Linseed stand oil (14 p.)
Linseed stand oil (100 p.)
D.B. linseed oil

White spirit

Turpentine

Cobalt naphthenate
Manganese naphthenate
Lead naphthenate
Cobalt linoleate

Lead linoleate
Manganese linoleate
Calcium hydrate

Lead resinate
Manganese resinate

100-00

21001
RERR!

111e

c—\
33
-
=

)

=

)0

Il

140-00
60-00

36

=

-00

I

2k

[ =t

PTTERE &35
Hlyjjgllil.
:illl

I

No. 16 No. 17 No. 18 No. 19 No. 20 No. i?

100-0

100-0

RN
Pl

100-0 —
—_ 100-0

—

600
120-0

40-0

[

200-0
40-0

RO-0
40-0

320-0 240-0

80-0
620-0

11

= |

200-0 2000

-
z

3

I

T
P

st

-

BT
i

19 g

Sroe

I

LIL1EslTHIgn

I
Il

16-0

SENTELD
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TABLE 3 — PERFORMANCE OF SOME PROMISING FORMULATIONS

ForMU-  CONJUGATED CoLour DryING SCRATCH EFFECT OF SOLVENTS ON FILMS
LATION oIL INTENSITY TIME HARDNESS ¢ A . ——y
No.* (LoviBoND hr. g Distilled White Alcohol Turpen- Al:tl- NaOH H,SO0,
UNITS) ——r—— water spirit (15 min.) tine ficial (1% (3%)
—~——A-——Surface Hand (48 hr.) (15 min.) (15 min.) sea (15 min.) (15 min.)
Red Yellow dry dry water
(48 hr.)
Tung oil 2:0  18-0 80 ON 1200 NE NE — W, D — —_ —
1 Amylated kamala 3-0  11-3 80 30 1200 MB NE —_ W, D —
seed oil
(Tung oil h-4  27-0 8:0 ON 1800 NE NE — W, D —
2 Butylated kamala 60  68-0 8:0 ON 1800 NE NE — W, D — —
seed oil
Tung oil 24 14:0 2-0 ON 2000 FB — NE — NE —
2at<{ Amylated kamala 4:0 280 25 ON 2000 FB — NE — —_— FB —
L seed oil
Tung oil 4-4 3830 2 ON 1500 FB — —_ NE FB HB FB
9 Amylated kamala 9-1  41-0 240 ON 1500 MB NE FB HB FB
L seed oil
Tung oil 70 350 2:0 ON 2000 FB — — SW NE NE NE
11 Amylated kamala 8:0 380 35 ON 2000 ¥B — — W, D NE NE NE
seed oil
Tung oil 2:0  24-0 2 ON 2200 NE — NE — — NE —
11a}< Butylated kamala 2-1  20-0 2:0 ON 2200 MB —_ MB — —_ FB —_
seed oil
Tung oil 21 18-0 2:0 ON 1500 MB — FB — — Dark NE
partly
13 dissolved
Butylated kamala 2:4  16-0 3.0 ON 1500 MB — FB — — do NE
seed oil
( Tung oil 28:0  68:0 15 ON 1800 FB — SD = = FB NE
18 < Amylated kamala 30-0  78-0 15 ON 1800 FB — NE — — MB NE
seed oil
*The serial numbers refer to formulations given in Tables 1 and 2.
+The composition of the formulation was same as of 2 except that Bedesol 99 was replaced by maleic resin EPOK M4000.
1The composition of the formulation was same as of 11 except that Bedesol 66 was replaced by maleic glycerol esterified
rosin (8%).

ON, overnight; NE, no effect; FB, faint blush; MB, moderate blush; W, wrinkled; D, detached; SW, slightly wrinkled;

SD, slightly detached.

inferior in this respect to those made from
tung oil. The varnishes based on maleic
resins had higher scratch hardness than the
corresponding varnishes based on phenolic
resins. Thus by replacing Bedesol 99 by
EPOK M4000 in formulation 2, the scratch
hardness of the film increased from 1800 to
2000 g. Similarly by replacing Bedesol 66
by glycerol esterified resin in formulation 11,
the scratch hardness increased from 2000 to
2200 g.

Films obtained from most of the formula-
tions blushed in contact with water and other
solutions, but became clear again on drying.
Almost all the films wrinkled and detached
when immersed in benzene for 15 min.

The comparatively poor performance of
varnishes based on modified kamala seed oil

may be due to the fact that it contains
lower amounts of conjugated acids than tung
oil.
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Mineral Matter Separation in
Coal by Froth Flotation

PARIMAL SEN & A. N. ROY
Indian Institute of Technology, Kharagpur

(Manuscript received 2 September 1957)

The separation of finely disseminated
mineral matter from a few low grade Indian
coals (ash, 28-34 per cent) has been investi-
gated by the froth flotation technique. The
nature of the mineral matter, its distribution
in different size fractions, and the influence of
factors such as particle size, pre-treatment,
combined action of flotation reagents on the
flotation of coal have been studied.

Considerable variation is observed in the
ash content of different size fractions ; the ash
gradually decreases from coarser to finer
fractions up to 64 microns. The extent of
variation between the maximum and mini-
mum ash values is 10-12 per cent. Mark-
ed separation of mineral matter from coal
with high recovery is effected by reducing
coal particles to sizes in the range 64-200
microns, milling and conditioning prior to
flotation, and by using Dow-Froth reagents
in combination with kerosene and cresylic
acid.

HE difficulties in cleaning most Indian
T coals arise because of the large propor-
tion of intergrown mineral matter in
them. In order to effect a clear separation
of mineral matter from the associated coal,
a knowledge of the nature of the mineral
species present, particularly their grain size,
friability and mode of distribution, is essen-
tial. While size reduction of coal promotes
the liberation of small grains of minerals from
it, froth flotation is the best means of effecting
their separation.
The present investigation was undertaken
to study the nature of the mineral matter
present in some low grade Indian coals, their

distribution in different size fractions obtain-
ed on crushing and sieving, and the extent
of separation that can be effected by the froth
flotation. The influence of factors such as
particle size, milling prior to flotation, use of
frother collectors, etc., in the separation of
the inorganic matter in the coals has also
been investigated.

Materials and methods

Two coals from Bokaro and Digwadih,
and a middling from Jamadoba washing
plant were employed in this study. The
ultimate and proximate analyses of the
samples are given in Table 1.

For the determination of the distribution
of mineral matter in different size fractions
obtained by size degradation, the original
coal samples were crushed in a jaw crusher
of the Blake type with an opening of } in.
and then fractionated into various size frac-
tions using a standard B.S.S. Ash in each
fraction was determined following the stan-
dard B.S.I. procedure.

Float and sink tests were made to deter-
mine the washability characteristics of the
coals. The coal samples were reduced to
below } in. in size and the tests performed
in a tall jar using mixtures of benzene-carbon
tetrachloride and bromoform-carbon tetra-
chloride as the media. The float and sink
fractions were dried, weighed and their ash
content determined in accordance with the
standard procedure.

TABLE 1 — PROXIMATE AND ULTIMATE ANALYSES OF COALS

CoaL Asu VoL. MATTER MoISTURE F.C. G H

% % % % % %

Bokaro* 338 234 11 417 57-0 31

Digwadih grade T1IB} 8308 23-8 06 452 61-0 3-9

Jamadoba middlings{ 285 246 22 447 59-1 31
*From Bokaro Thermal Power Station, Bihar.

tSupplied by Messrs Tata Iron & Steel Co. Ltd., Jamshedpur.
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Froth flotation experiments were conduct-
ed in a Denver Sub A type flotation cell.  To
a properly ground coal charge of 200 g.,
water was added to obtain a pulp of 10 per
cent solids by weight. Prior to flotation,
regents were added by means of a graduated
pipette and slowly stirred for 5 min. for con-
ditioning. In experiments in which the effect
of milling of coal in water was studied, the
charge (coal : water, 2: 1) was first placed in
a pebble mill, milled for periods varying from
30 to 60 min. and flotation tests were carried
out following the usual procedure. The
froth which flowed over the lip of the cell was
collected till no more was obtained and the
tailings recovered from the bottom of the cell.
The froth and tailings fractions were filtered
under vacuum, dried and their ash contents
determined. Of the several flotation re-
agents tried, kerosene, cresylic acid and some
reagents (DI 200 and DIF 250) obtained frem
Dow-Iroth Co., U.S.A., were found to be
effective, cither singly or in combinations.

Results and discussion

Washability — characteristics — The wash-
ability characteristics of the three coal sam-
ples are shown in Fig. 1. The shape of the
characteristic curve of Bokaro coal shows
that it could be divided into three fractions:
(1) a light fraction comprising 20 per cent of
the raw coal with 17 per cent ash; in this
fraction there is a steady increase in ash with
yield; (2) a middling fraction, the ash value
of which increases at a comparatively lower
rate for yields between 20 and 50 per cent;
and (3) a heavy portion in which there is
rapid increase in ash content with yield.

The washability curve of the middlings
from the Jamadoba washery does not indi-
cate any clear-cut separation of coal from
mineral matter. This is evidently due to the
presence of intergrown mineral matter.
However, the washability curve indicates
that it may be possible to obtain a cut
of 60 per cent clean coal with ¢. 22 per
cent ash. :

o
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Fic. 1 — WASHABILITY CURVES FOR (a)
(¢) Dicwapin GRADE ITIIB coaL [A—a,

30KARO COAL, (b)
clean coal curve; [-J—[], dirt curve; ®—@, characteristic

J.v\MADOBA WASHERY MIDDLINGS, AND

curve]

TABLE 2

Fracrion BokARO
B.S. mesh P S

Original sample —
+0 450

ASH CONTENT OF DIFFERENT SIZE FRACTIONS

Dicwapid Grape I11B

— 28+
50-1 30-
211 296

276




J. SCI. INDUSTR. RES., VOL. 17A, JULY 1958

TABLE 3 — EFFECT OF MILLING
(Digwadih grade I111B coal; pulp density, 15%, solids by weight; milling time, 30 min. at 28°-30°C.; reagent, 21b. kerosene per ton)

CoaL AsH TREATMENT YiELp oF Asn YIELD OF AsH
% CLEAN COAL % TAILINGS %

o %
Fraction —52+150 mesh 26:6 nil 50-0 17-0 50-0 37:0
do 266 Milled 500 140 500 380
Total coal 30-8 nil 500 20-0 500 410
do 30-8 Milled 53-0 16-5 47-0 450

TABLE 4 — FLOTATION OF THE DIFFERENT SIZE FRACTIONS

(Reagent . cresylic acid-kerosene (1:1), 1-5 Ib.[ton; milling time, 1 hr.; pulp concenlration, 15%, solids by weight)

FEED s1zE AsH YIiELD OF AsH YIiELD OF Asn RECOVERY OF
B.S. mesh % CLEAN COAL % TAILINGS % COMBUSTIBLE
Y% % MATTER
)
(/0

Bokaro coal (ash, 33-89))

33-8 78 12-7 92-2 36-0 10-3
33-9 14-4 11-3 8H-4 385 19-7
28-3 21-2 11-6 78-8 330 26-0
255 235 9-6 76-5 30-0 p
23-2 550 10-0 45-0 333
22-1 60-0 9-6 40-0 40-0
Digwadih grade IIIB coal (ash, 30-59,)

20-0 14-1 80-0 42-7

31-0 14-2 690 43-8

373 145 62-7 34-8

42-4 12-6 57-6 347

49-0 11-2 51-0 41-4

60-0 9-6 400 48-2

Middlings from Jamadoba washery (ash, 28-59%))

28:2 130 71-8
282 11-8 718
37:0 11-0 630
11-7 48-0
86 48-0
85 456

*Quantity of reagent was doubled.

TABLE 5 — PARTICLE SIZE ANALYSIS OF COAL SAMPLES
(Yield expressed as per cent of total charge)
FEED SIZE FroraTtion YIELD OF CLEAN COAL OF PARTICLE SizE (B.S. mesh)
B.S. mesh — A S "
+5 +10 +25 +52 +150 +200 +300 — 300
Bokaro coal (ash, 33-89;)

—=5+10 g:«?ltilrlngs — 4:0 ];3 ;} ‘7"1.’; }lll .:; -I) E
—10+25 '};;?ltiags = — 25-2 1 163 W T
—o52 { Tl = 2 I 5 owh st re i

524150 {Tilings e o S St

—150 L s - — _ _ — 8.0 20-0 13
Jamadoba washery coal (ash, 28-59)

+5 JFroth — — — 0-3 2.5 88 150 17

\ Tailings 28-3 14-7 44 2.9 46 50 87 2:3

—a::10 %?lt:}:x;,s = 480 14 i e e 53 57
~10+25 Tatins = oy St S+ S 3t S SR 1
2552 Toings e S T -1 S 1

—524+150 Eﬁﬁ:w - = — — 08 134 3-8 39
~150 Taings =~ = = = ' = & A
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The washability curve of Digwadih grade
IIIB coal shows that the ash content of the f
fractions steadily rises with increase in the 4
yield of clean coal, indicating thereby that
it is difficult to wash this coal. [

r
!

OO HIN OO ~in S8
S M0l wia B HO I
D D D G

—300
1-0

T‘u.) -1 IO O D
D G Al G ey M

Distribution of ash with size degradation —
Since sige reduction of lump coal liberates

MO als Is0s Min WD
ST M wy HM Al =D
e D e

the finely disseminated mineral matter from

the matrix of coal, the distribution of ash in

different size fractions obtained by crushing

and screening of the coal samples was U

studied. The results obtained for the coal & oo o0 mm 4w
Fao O 10 S S e Y

Al S e OO0
DD rM d A DL
- ol Lo Bk

— 2004300
4

U ae M O 2
Y S o =] =

samples are given in Table 2.
Table 2 shows that the trend in the variation

—150+200
3-4

g
2
&
=]
o
3
8
&
2
S
3
g
£
%3
5
=
o
=
of ash content from coarser to finer size frac- T, otusctracn A
tions is similar for all the coal samples. In ” Eiiaialaiaiabitla i
general, the ash content gradually decreases | z F
in the finer sizes up to 200 mesh. In fines e - (S, OF =0 Q0w W
i i ‘< aomin a slight i Eoz|8 <f ygdpawegss k
below this size there is again a slight increase |9  3|% o 3
in ash. The extent of variation between the E BB s nenamepen o
: e S ; T ®omme
maximum and minimum ash values is quite |, £ ' 22 Lo masnnhod §
marked. In Bokaro coal it is about 12 per |  &{ L ’ &
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tion, experiments were performed under con- | ;& 2 e
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. 2 @ - @
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The beneficial effect of milling on flotation 3 8 . 2., 2® TRERE g,
will be evident from the improved yield of | E 2 <88 'S P
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cent ash without milling. Thismaybedueto | o L s %
the fact that in the case of these coals milling, | " ¥
which involves both impact and shearing |2 L S O O O R
forces, leads to further particle size reduction = T | e
as well as liberation of the hydrophobic coal L T 12 11ILT111 .
: ; A %2 |2 ;
particles from the finely disseminated hydro- o o L;" 3 £5
philic mineral matter. 053 0% 2%
Influence of particle size— In view of the i =
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particles of the original feed occurs. A
closer analysis of the results was, therefore,
sought through the particle size analysis of
the froth and tailings. The size analysis
was carried out manually by dry sieving'.
The sieves were frequently tapped and a
light brush was used to prevent clogging of
the holes. The results are presented in
Tables 5 and 6.

It will be seen from Tables 5 and 6 that it
is difficult- to float -|-5 mesh size particles
and the flotability of —10 to 452 mesh
sizes is poor under the operating conditions
employed. An examination of the screen
analyses of the products of flotation shows
that particles of sizes ranging from 64 to
201 microns may be considered as the opti-
mum size range for maximum recovery by
flotation of the coals. '

Influence of reagents — The flotation effi-
ciency of kerosene, cresylic acid and of re-
agents obtained from the Dow-Froth Co.,
U.S.A., was studied with Digwadih grade
ITIB coal. Some typical results are given
in Table 7. It will be observed that with 137

Ib./ton of 1: 1 cresylic acid-kerosene mixture
optimum results were obtained. The yield
of clean coal was 63-3 per cent (77-0 per cent
combustibles recovery) with 17-1 per cent ash.

Two Dow-Froth reagents were tested and
of these Dow-Froth 200 gave best perfor-
mance with a dosage of 3 Ib./ton. The yield
of clean coal was 75 per cent (88:0 per cent
combustibles recovery) with 19-1 per cent
ash. The combined action of cresylic acid,
kerosene and Dow-Froth 200 was next
studied. Tt will be seen that high yields of
clean coal can be obtained by using as little
as 1 Ib./ton of a mixture of these reagents in
equal proportions.

The results of flotation tests on Bokaro
and Digwadih coals and Jamadoba washery
middlings using 1:1 cresylic acid-kerosene
mixture are presented in Table 8. Digwadih
grade IIIB coal yields 68-5 per cent clean
coal with 182 per cent ash amounting to
about 81-0 per cent combustibles recovery.
From Jamadoba washery middlings also a
similar high yield of 68-5 per cent clean coal
with 15-0 per cent ash was obtained. With

TABLE 7 — FLOTATION OF DIGWADIH GRADE IIIB COAL

[Digwadih grade I111B coal; reagents: cresylic acid (C), kerosene (K), Dow-Iroth (DF); milling time, 30 min.; original size, <30 mesh;
pulp concentration, 10°, solids by weight|

YIELD OF AsH YiELp oF
CLEAN COAL % TAILINGS
%o Y%
300 14:0 70-0
53-0 16-5 470
45-0 15-7 50
59-0 17:0 41-0
340 13-0 62-0
57-0 17-0 43:0
620 17-6 380
63-3 17+1 36-7
680 188 32:0
685 18-2 315
48-0 127 520
750 19-1 250
78:0 20-6 22:0
440 12-3 360
740 195 26-0
770 220 23-0)
57-0 14-( 430

54-0 1224

—
—
=
(s

Asn COMBUSTIBLES REAGENT
9 RECOVERY Ib.[ton
”u
37-0 10 K
640 2:0 K
Hh-0 1-0C
15 C
1-0 (K+C)
1:25 (K+C)
1-37 (K+C)
137 (K+C)
145 (K+C)
1:5 (K+C)
033 DF 200

<66 DF

(-3
0-66

)
0:33 DF 200+0-66 K
DF 2004066 K
DF 200+0-33 C

+0-33 K

TABLE 8 — FLOTATION OF DIFFERENT COAL SAMPLES

[Size, <30 mesh; conditioning time, 5 min.; milling time, 30 min.; temp., 28°C.; reagent ratio, cresylic acid-kerosene (1:1), 1-5 Ib./ton]

CoaL Asn CLEANS Tamines COMBUSTIBLES
Y0 o—moshanmme——y Ay RECOVERY
Yield Ash Yield Ash %
) 0 o o
o o Jo o
i i 10-9 2-6 51-0 640
Bokaro coalfield 338 165 0 66-0 850
< s T 182 a5 591 81:5
Digwadih grade I1IB 30-8 17-1 7 545 710
v 3 15-0 5 591 S1-0
Jamadoba washery middlings 285 “', 3 (; -;T 8 145
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Bokaro coal, for an yield of 47-4 per cent
clean coal with 11 per cent ash, the recovery
of combustibles is 64-0. For a higher yield
(65 per cent), the ash content of the clean coal
is 165 per cent and the recovery of combus-
tibles is 82:0 per cent.

Summary

The results of investigations on the separa-
tion of mineral matter present in two low
grade coals from Bokaro and Digwadih and
middlings from Jamadoba washery with an
ash content ranging from 28-5 to 33-8 per cent
are presented.

The different size fractions of coals obtained
by size reduction and screening show consider-
able variation in their ash contents, the trend
in variation being similar with all the coals.

A gradual decrease in ash content is ob-
served from coarser to finer sizes up to 64
microns; the variation between maximum
and minimum ash values is 10-12 per cent.

Froth flotation tests show that size reduc-
tion of coal particles should be in the range

64-200 microns for high flotation recovery.
Pre-treatment and conditioning including
milling prior to flotation promote better
mineral matter separation. Of the various
flotation reagents tested, a mixture of cresy-
lic acid and kerosene, has been found to
be effective. For example, with Digwadih
grade III coal containing 30-8 per cent ash,
the recovery of combustibles is 77-0 per cent
with an ash content of 17-0 per cent. Dow-
Froth reagents, alone or in combination with
the above reagent, effect better separation.
The maximum recovery of combustibles that
can be effected in the case of Digwadih coal is
90 per cent with an ash content of 20:6 per
cent; the maximum reduction in ash content
that could be effected is 8-9 per cent with a
recovery of 60-65 per cent of combustibles.

Reference

1. Standard Method of Test for Screen Analysis
of Coals, A.S.T.M. Designation: D410-38,
AS.T.M. Standards on Coal and Coke,
1947.

Nature of Coal—A Symposium

A THREE-DAY SYMPOSIUM ON THE ‘ NATURE
of Coal’, organized under the joint auspices
of the Central Fuel Research Institute,
Jealgora, the Institution of Chemists, India
and the Institute of Fuel, U.K. (India
Branch), is proposed to be held from 9 to 11
February 1959 at the Central Fuel Research
Institute, Jealgora. Delegates from Austra-
lia, Canada, Czechoslovakia, France, Ger-
many, Japan, the Netherlands, Poland,
U.K., US.A. and U.S.S.R. are being invited
to participate in the symposium and contri-
bute papers to it.

Six technical sessions covering the follow-
ing subjects have been planned: 1. Origin
and Systematics of Coal; 11. Petrographic and
X-ray Studies of Coal; I11. Ultra-fine Struc-
ture of Coal (Sorption of Polar and Non-
polar Liquids; Heat of Wetting; Surface

Area of Coal; and Solvent Extraction of
Coal); IV. Coal Constitution; Physical Me-
thods (Density; Reflectance; Infrared and
Ultraviolet Spectroscopy, etc., and Ultra-
sonic and Other Methods); V. Coal Constitu-
tion; Chemical Methods (Oxidation; Hydro-
genation; Hydrogenolysis; Halogenation;
Sulphonation; Functional Groups and Pyro-
lysis); VI. Physico-chemical Properties of
Coal (Electrical and Magnetic Properties;
Mechanical Properties; Thermal Properties;
Behaviour of Coal on Heating; and Reacti-
vity of Coal).

The papers (not exceeding 3000 words)
together with abstracts are requested to be
sent to the Director, Central Fuel Research
Institute, P.O. Fuel Research Institute,
Dhanbad District, Bihar, India so as to
reach him not later than 31 October 1958.
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CorrOSION AND WEAR HAND BoOK FOR
WaTER CooLED REeacrtors. Edited by
D. J. DePaul (McGraw-Hill Book Co.
Inc.,, New York-Toronto-London), 1957.
Pp. ix+4293. Price $ 6.00

This handbook is the sixth in a series on basic
reactor technology sponsored by the Naval
Reactors Branch of the U.S. Atomic Energy
Commission and is devoted to the use of high
purity water as a heat-transfer medium in
nuclear reactors. Many research organiza-
tions had collaborated in the project and
this volume brings together and correlates
their pertinent findings into a single source
and in a readily available form to the
engineering profession.

The handbook is divided into three parts.
Part A, which is introductory, comprises of
four chapters. It provides general back-
ground and principles of corrosion and wear.
Emphasis is laid on the factors which
distinguish the behaviour of water in reactor
systems from that in conventional steam
plants. The role of nuclear irradiation in
producing induced radioactivity receives
special attention.

Part B of the handbook consists of four
chapters. In it are presented tabulated data
and detailed information for reference use
in actual design work. Basic information is
provided on methods of testing, and on the
inherent corrosion and wear resistance of
various materials and combinations of
materials under different environmental con-
ditions. The design of autoclaves, loops and
multi-channel circuits is described.

Part C of the handbook consists of six
chapters and deals with special corrosion
and wear problems such as crevice corrosion,
stress corrosion and intergranular corrosion;
build-up of corrosion products in recircula-
ting systems; wear resistance of materials;
and impact of manufacturing procedures on
corrosion and wear resistance.

Much of the information on the behaviour
of water in nuclear reactors is widely dis-
persed in technical literatures, and the editor
has done a great service in bringing out this
volume which will be of immense value to the
engineer and the scientist concerned with the
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design of nuclear plants. Exhaustive biblio-
graphies at the end of each chapter greatly
add to the value of the book. An excellent
feature of the publication is the stress on the
many unsolved problems in corrosion and
wear, with special reference to the use of
water in a nuclear power plant.

BrauM Prakasu

A SHORT COURSE IN QUANTITATIVE ANALYSIS
by H. H. Willard, N. H. Furman & E. K.
Bacon (D. Van Nostrand Co. Inc.,
Princeton, New Jersey), Second Edition,
1957. Pp. vi+243. Price $ 4.75 or 35s.

The aim of this book is to provide clear and

detailed instructions for laboratory work

and to present commonly accepted analytical
procedures in a simple and coherent form
to the undergraduate students.

Of the 15 chapters in this book, the first
five deal with elementary but fundamental
principles of laboratory practice, methods of
measurements and evaluation of errors.
The remaining chapters describe different
classical methods of volumetric and gravi-
metric analysis with special emphasis on the
theoretical principles involved in the parti-
cular procedure under review. Every chap-
ter is appended with a variety of prob-
lems having a direct bearing on the topic
discussed; by solving these the student is
sure to grasp the theoretical aspect of the
analytical procedure. The technical appli-
cations of quantitative analysis have also
been described with reference to the analysis
of brass and limestone. The chapter on
analysis by physical measurements, however,
includes only the colorimetric and potentio-
metric methods. Thus, the attempt to
familiarize the student with recent concepts
of quantitative analysis falls short by several
years.

The judicious combination of theoretical
principles and practical applications of
various analytical procedures is indeed an
excellent idea as it brings home to the
student the necessity of gaining good fami-
liarity with fundamental theories for a proper
appreciation and co-ordination of tke factual
aspects of analytical chemistry. The book
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is remarkably free from errors and will prove
of invaluable assistance to students and
teachers interested in inorganic analytical
chemistry.

G. S. DESHMUKH

WELDING HaNDBoOK: Part I. Edited by
Arthur L. Phillips (American Welding
Society, New York; Distributors: Cleaver-
Hume Press Ltd., London), 1957.  Pp. 555.
Price 72s.

The fourth edition of this handbook is a
thorough revision and substantial enlarge-
ment of the third edition published in 1950
and is a reference volume for all those inter-
ested in welding as a manufacturing pro-
cess. The aim of the editors in enlarging and
recasting the book appears to have been
to make available all the information per-
taining to welding in one book. In this
attempt they have succeeded in a large
measure.

The new volume has been recast into five
independent volumes, each on a single broad
aspect of welding. The present volume
entitled *“ Basic Principles and Data ” is the
first in the series. The remaining four
volumes to be published deal with weld-
ing processes, miscellaneous processes and
cutting, metals and their weldability, and
applied welding.

The handbook is intended to serve as a
comprehensive source of information for
engineers in the design, fabrication and ins-
pection of welded construction. It is evi-
dent from the contents of this volume that
the subject matter covered in the five volumes
will be extensive and comprehensive. The
publication is profusely illustrated which
makes for easy understanding of the under-
lying principles and techniques of welding.

The first volume contains 500 pages, 220
illustrations and 90 data tables. It starts
with illustrated definitions and proceeds to
discuss such aspects as welding metallurgy;
properties and design of welded joints;
thermal and mechanical treatment of weld-
ments; testing and inspection of welds;
statistical quality control in welding; cost
estimating; and safe practices in welding.
The chapter on ““ Thermal and Mechanical
Treatments of Weldments” is particularly
well written.

The volume contains exhaustive biblio-
graphy and one can always find a reference
to the literature for extensive and intensive

study of any aspect of welding. Tables con-
taining data on metals, gases, etc., provide
valuable aid to welding engineers.

One of the aims of the editors in publishing
this book in five separate volumes and adopt-
ing modern method of numbering has been
that this arrangement affords an oppor-
tunity to effect changes without delay and
permit easy incorporation of fresh matter.
This is a happy idea since it is realized
that welding is not an exact science as yet
and much remains to be investigated and
established. More up-to-date information
on aspects such as corrosion resistance,
adherance of organic and inorganic coating
on weldments, plant and equipment, brazing,
and soldering will considerably enhance the
value of the handbook.

K. G. CHANDIRAMANI

INTRODUCTION TO HEAT TRANSFER by
Aubrey I. Brown & Salvatore M. Marco
(McGraw-Hill Book Co. Inc., New York-
Toronto-London), 1958. Pp. vii 4 332.
Price $ 6.75

This book is primarily meant for engineering

students of the third and fourth years in a

university and is particularly useful to the

beginning student.

The earlier part of the book deals with the
principles and theories governing the dif-
ferent mode of heat transfer, namely con-
duction, convection and radiation. To facili-
tate the understanding of heat transfer prob-
lems, the theory of each process has been
treated separately and then its application
to the solution of actual problems has been
considered together with the experimental
work of various investigators.

There are useful chapters on fundamental
units and dimensional analysis, and fluid
flow in the convection process. These
chapters will be of considerable help to
students in understanding the principles
governing heat transfer. Animportant chap-
ter in the book is the one dealing with the
application of the principles of heat transfer
to design problems. Calculations of heat
transfer in feed-water heaters and surface
condensers, through fin-tube fan coils, and
in electrical transformers, have been dealt
with in this chapter. The purpose of the
author in presenting this chapter is twofold:
firstly to indicate the manner and extent in
which the principles of heat transfer may be
applied in the design of certain forms of heat
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exchangers, and secondly to give students
further practice in applying these principles
to design problems. Graphical and numeri-
cal methods for solving heat conduction
problems have been treated in the last
chapter.

The book conforms to the high standards
one is accustomed to with all McGraw-Hill

publications. The printing and get-up are
excellent.

M.D.P.
DECHEMA-MONOGRAPHIEN  NR.  392-410,

Banp 29 — Scientific Fundamentals Con-

cerning Chemical Reactions on an

Industrial Scale (Verlag Chemie GMBH

Weinheim'Bergstrasse), 1957. Pp. 380.

Price about Rs. 50.00
This publication is a collection of nineteen
papers presented at the Thirty-first Annual
Session of the Dechema (German Society for
Chemical Apparatus) held at Frankfurt am
Main in 1956.

The first of these is a discussion of the
“ Problems of Chemical Technology in Re-
search, Education and Industry " by Prof.
K. Winnacker, the present Chairman of this
Society. Devoting himself mainly to the
education of industrial chemists, the learned
professor states that the time has now come
for German universities and engineering
colleges (Technische Hochschule) to adapt
their syllabuses more closely to the present
requirements. He holds the view that the
method of co-operation between the chemist
and the engineer, which has proved to be
so successful in German industry, may be
allowed to continue, but that it is necessary
to orientate the training of chemists more
towards technology. The way to do this is
to teach them not only the historical develop-
ment of chemical technology but also to
emphasize the guiding principles that gov-
erned this development. This would impart
to them an insight into industrial operations,
and by enabling them to speak and under-
stand the language of their engineering col-
leagues, help them to play their full part
in the future development of the industry,
particularly in the direction of rationalization
and automation.

It must be noted that Prof. Winnacker
does not consider it advisable for Germany,
under the present conditions, to adopt the
Anglo-Saxon method of training chemical
engineers, that is to teach the trainees the
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basic principles of both chemistry and engi-
neering. He thinks that special institutes
should be set up by industry which should
devote themselves to research and not
concern themselves with teaching. Teaching
can best be done in the wider framework of
a university or engineering college where
fruitful contacts with other branches of
science are possible. Teaching, if it is not
to become dead and sterile, must go hand
in hand with research, a principle that has
been the great, living tradition of all higher
education in Germany.

Three papers (Nos. 393-395) deal respec-
tively with the reactions of hydrogen, carbon
monoxide, and oxygen at high temperatures
and under high pressure, while three more
(Nos. 396-398) deal with some aspects of
gaseous reactions and their kinetics. Dr.
Hoffmann describes in his paper (No. 399)
a simple, graphical method that might prove
useful for the design of a cylindrical, solid
bed reactor, while Dr. Patat discusses the
possibilities of kinetic measurements on
enzyme reactions, using dextrane sucrase
as an example (No. 400). Electrochemistry
is represented by a very practical paper,
“ The Splitting of Hydrocarbons by Small
Electric Arcs” (No. 401), and physical
chemistry by a theoretical paper on * The
Importance of the Fermi Potential of
Catalysts for Reaction Control ”. The next
three papers (Nos. 403-405) are concerned
with process technology, or unit operations;
the first of thes: is a study of the causes of
self-ignition of carbon in adsorption in-
stallations for solvent separation, the second
is ““A Systematic Classification of Chemi-
cal Process and Apparatus ", and the third
discusses a typical flowsheet in nuclear
engineering. Four of the remaining papers
(Nos. 406-409) treat certain selected topics
connected with gas bubbles and liquid drops,
and the problems of bubble columns and
uniform spraying. In the last paper (No.
410) the authors refer to a new ‘ adsorption
theory * of O. Fuchs as applied to the sepa-
rating effect of rectifying columns and ob-
serve that “in the case of mixtures of
methanol and ethanol, where nickelled fillers
are most effective, one may think of binding
forces between the hydroxyl groups and the
nickel surface .

Two general conclusions can be drawn from
these papers: First, that the scientific method
of enquiry yields tangible profits even in
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complex fields such as reaction kinetics, and
secondly, that the theoretical study of a
problem can furnish guiding principles for
design that reduce experimentation to a
minimum, and eliminate the haphazard and
wasteful attempts that had hitherto provided
empirical solutions.

K. M. DAsTUR

Y. K. RacHUNATHA Rao

DicitAL ComMPUTER, COMPONENTS AND CIR-
cuits by R. K. Richards (D. Van Nos-
trand Co. Inc., Princeton-New Jersey-
New York), 1958. Pp. vii 4 511. Price
64s. :

In this book, the author sets himself a specific
task, i.e. that of supplying engineers with
“information needed to reduce the ideas
about arithmetic and logic to a working
machine ”. Stress is laid on the various
electronic devices that make up a com-
puter while the actual treatment of the basic
arithmetic and logic involved in computing
operations is left to a companion volume
entitled Arithmetic Operations in  Digital
Computers by the same author. The electro-
nics information is given in a simple and
straightforward manner with surprisingly
small use of involved mathematics or analysis.
The treatment is, nevertheless, very tho-
rough, comprehensive and of a high calibre.
An attempt is made not only to present the
basic and time-proven components and cir-
cuits but also to treat the more recent ad-
vances as well as discuss improvements which
might still be considered to be in the experi-
mental or laboratory stage.

After giving general concepts about the
field of computers in a chapter on *“ History
and Introduction ”’, the author begins with
diode switching circuits, first with the basic
units leading on into diode arrays and diode
matrices. The subsequent chapters 111, IV
and V are devoted to the three major ‘ revo-
lutions * in computer circuitry. Chapter III
presents circuit logic using vacuum tubes
which essentially led to the field of electronic
computers . . . the ‘flip-flop’, the ‘ring-
counter ” and systems and combinations of
basic circuits. In the same way, Chapter IV
treats the presently developing art of tran-
sistor circuit logic; the author very succinctly
points out the basic differences and simi-
larities between transistors and tubes and
then goes on to treat transistor circuits for
computers. Chapter V deals with the use of

magnetic cores in computers.  The ‘ shifting
circuits ’, which form the central idea of the
magnetic core system, are thoroughly ex-
plained and developed into combinations for
logical functions.

The next three chapters deal with descrip-
tions of the important systems of information
storage. Chapter VI treats storage in various
kinds of non-magnetic devices. Chapter VII
is on magnetic surface storage and Chapter
VIII on magnetic core storage. The author
brings out a clear though elementary picture
of the subject, without recourse to any of the
advanced physical concepts required for a
deeper understanding.

A chapter is devoted to the important
problem of decimal counting in order to
bring about correspondence between the
binary and switching operations of the com-
puter and the common decimal usage. The
subsequent chapter entitled *“ Miscellaneous ™
comprises short and terse treatments of
several of the latest developments which
might still be said to be in the experimental
stage; the basic idea of each case is outlined
and developed to indicate its contribution
to the computer art and its future impor-
tance. The final chapter treats various
methods of converting data from analogue-
to-digital and vice versa.

The book should be especially useful to
workers who wish to set about building a
computing system. The stress is almost
completely on describing the job that each
component or circuit is to perform; the very
minimum of space is devoted to the analysis
of the circuit or a discussion of its basic
principles of design which, in most cases, are
treated in books on circuit theory. The fact
that the information is up to date can be
judged from the references at the end of each
chapter; the majority of the articles referred
to were published within the past five years.
It is no small achievement to combine the
latest advances into a cohesive and useful
volume, especially when obsolescence sets in
on some techniques almost overnight.

B. H. Wap1a

Frame PaotoMETRY by F. Burriel-Marti &
J. Ramirez-Munoz (Elsevier Publishing Co.,
Amsterdam-London-New York-Princeton;
Distributors: Cleaver-Hume Press Ltd., Lon-
don), 1957. Pp. xii -+ 531. Price 65s.

On account of the simplicity of technique,

flame photometry is increasingly used in the
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detection of metals, particularly alkali metals
and alkaline earths. Thus, for ascertaining
the presence of sodium and potassium in
biological fluids or in soils and plant materials,
flame photometry is extensively utilized. A
book devoted to such subject is, therefore,
welcome, since there are not many books
exclusively devoted to flame photometry,
though there are a large number of papers
dispersed in scientific journals. The authors
are staff members of the Analytical Chemistry
Department at the University of Madrid.
They have taken great pains in collecting the
material as evidenced by the fact that the
bibliography covers fifty pages incorporating
nearly 900 references.

The principal part of the flame photometer
is the burner, in which is introduced a sample,
usually in solution, through various forms of
spray-producing devices. The light emitted
is selected at different wavelengths, either
by monochromators or interference filters.
The emission is to be detected either by a
photographic plate or by photocells. In the
first hundred pages are discussed the design
of the burner, different forms of atomizers,
selection of wavelengths and the detecting
systems, both photographic and photo-
electric.

In the following 35 pages are described
various commercial photometers. In most
cases photographs of the outward housing
are given which do not give any idea of the
details about the burner, atomizer or the
detecting system. Also, nothing ismentioned
about the quantity of samples required for
analysis.

Though the flame photometer is a conve-
nient source for excitation of spectra, the
number of elements which can be excited is
restricted, owing to the limited energy of the
flame. Moreover, the presence of other
elements produces interference which reduces
the sensitivity. All such factors on which
sensitivity depends are discussed in detail in
Part IV extending over 60 pages. The
following 75 pages are devoted to the practi-
cal details of preparing the sample for flame
photometry and methods of measurement.

Part VI (125 pages) is the most useful
section of the book, giving details of applica-
tions to various fields of analysis, such as the
analysis of (i) natural and industrial waters,
(ii) liquid mineral products, (iii) foodstuffs,
and (iv) liquids of biological origin such as
blood.
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The book is comprehensive and contains
much information useful to those who wish
to utilize flame photometry as an analytical
tool.

W. M. Vaipya

Eroxy RESINS AND THEIR APPLICATIONS
AND TEcHNorogy by Henry Lee & Kris
Neville (McGraw-Hill Book Co. Inc., New
York-Toronto-London), 1957. Pp. 305.
Price §8.00

Epoxy resins developed during the last few
years offer a new class of resins, having ex-
cellent adhesion, good flexibility, improved
chemical resistance and superior electrical
properties. By virtue of this unique combi-
nation of properties, they are increasingly
used in several industries and in spite of their
high cost they have replaced some of the
conventional materials.

Several research laboratories are engaged
in the development of these products and
many original papers on the subject have
appeared during the last few years. The
book under reference provides both theore-
tical and practical information on these
resins and can be classified as a comprehen-
sive guide on this subject. All the relevant
information scattered in numerous publica-
tions during the last ten years or so has
been well arranged and presented in a very
lucid and readable manner for the general
use of chemists, technologists and electrical
engineers.

The book is divided into 12 chapters,
covering syntheses, raw materials, curing
agents and mechanism of curing, modifiers
and such varied industrial applications as
casting, potting, sealing, adhesion, lamina-
tion, coatings and safety precautions in their
handling. The treatment of the mechanism
of curing and the physical and chemical pro-
perties of the end products obtained with
different curing agents is quite comprehen-
sive. There is a good account of the general
structures and related properties of cured
resins. Methods for characterizing both
cured and uncured resins are also presented.
Four chapters are exclusively devoted to the
applications of these resins and the exact
role of each constituent of particular formula-
tion is clearly brought out. There is, how-
ever, no mention of certain special uses of
these resins, e.g. use as stabilizers for poly-
vinyl chloride and other chlorinated com-
pounds. The inclusion of practical formula-
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tions for various applications and tabulated
data are important features of the book. It
would have been helpful if, while emphasizing
special properties, a few typical examples
of practical applications had also been in-
cluded.

Some of the information has been collected
from sources not readily accessible and it
serves to answer some of the questions on
the practical use of these resins. The book
is recommended as a useful guide to all
those engaged in research and practical uti-
lization of these versatile products. The
paper and quality of printing are excellent.

S. L. KArUR

QUANTITATIVE PHARMACEUTICAL CHEMISTRY
by Glenn L. Jenkins, John E. Christian &
George P. Hager (Blackiston Division,
McGraw-Hill Book Co. Inc., New York-

Toronto-London), Fifth Edition, 1957.
Pp. xviii + 552.  Price § 8.50
Prof. Jenkins, Dean of the School of

Pharmacy at Purdue University, has long
experience as a professor of pharmaceutical
chemistry and has been intimately associated
for several years with all the salient phases
of pharmaceutical activity in the United
States. Dr. Christian is a professor of phar-
maceutical chemistry at the Purdue Univer-
sity and Dr. Hager is a senior scientist with
the Smith, Kline and French Laboratories,
a reputed pharmaceutical manufacturing
house in the United States. A book written
by such specialists is bound not only to give
an authoritative account of the subject it is
meant to cover, but also to take special note
of those difficulties which a young student
has to be helped out of, and which only an
experienced teacher can visualize. Judged
from the pharmaceutical student’s point of
view, the book is a useful one.

The book is divided into three parts.
Part I (230 pages) deals with general methods,
Part II (152 pages) with special methods and
Part III (143 pages) with physico-chemical
methods used in the official pharmaceutical
analyses of the United States Pharmacopoeia
(U.S.P.). In the part dealing with general
methods there are chapters dealing with
principles of gravimetric analysis and of
volumetric analysis, besides chapters on
gravimetric methods, alkalimetry, acidi-
metry, precipitation methods, oxidation-
reduction methods, iodimetric and iodo-
metric methods and gasometric methods.

The chapters under special methods deal
with topics like determination of moisture,
ash, extractives, crude fibre, analytical cons-
tants of fats, waxes, resins and balsams,
assay of volatile oils, alkaloidal assays and
assay of enzyme-containing preparations.
It is this part which gives this book its
distinctive pharmaceutical character, since
matter of this type is usually not included
in books on general analytical chemistry.
The part dealing with physico-chemical
methods includes chapters on specific gra-
vity, melting and boiling temperatures,
solubility, viscosity, refractivity, optical rota-
tion, pH, colorimetry, nephelometry and tur-
bidimetry, spectrophotometry and fluoro-
photometry, chromatography and radio-
activity. There is also a 3-page chapter on
electro-analysis (under the name electrolytic
methods). A section on potentiometric
titrations dealing mainly with acid-base
titrations and the Karl-Fischer method of
moisture determination is found at the end
of the chapter on hydrogen ion concentration.

The following mode of treatment has been
generally adopted in most chapters and
sections. First the principles underlying the
use of the method are explained, then follow
one or two typical experiments with supple-
mentary explanations wherever required,
and then comes a table listing all the U.S.P.
substances or preparations which require
to be examined by the particular method,
together with the U.S.P. standards for them.
As the authors mention in the preface, the
book is intended to cover the quantitative
chemical and physical methods employed
in the U.S.P. and the National Formulary,
but it can largely serve the student for under-
standing the quantitative methods of other
pharmacopoeias as well. At the end of
most sections and chapters, there are
appended some questions and problems of
relevance to the matter discussed in the
sections. The printing and get-up are good.

As far as the reviewer is aware, there are
few books in the English language available
to the pharmaceutical student and teacher
to help them in the field of quantitative ana-
lysis. The book under review, which, accord-
ing to the preface, reflects the changes that
have taken place in the content of the U.S.P.,
will fulfil an important need in the field of
pharmaceutical education. It is the re-
viewer’s opinion that every student of phar-
macy and teacher of pharmaceutical ana-
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lysis in the English-speaking parts of the
world should own a copy of this book and
that it should find a place in the libraries
of all institutions imparting instruction in

pharmacy.
S:R.
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NOTES & NEWS

Origin of Life

AN INTERNATIONAL SYMPOSIUM ON
the Origin of Life on Earth, orga-
nized by the Academy of Sciences,
U.S.S.R., under the auspices of the
International Union of Bioche-
mistry, was held in Moscow dur-
ing 19-24 August 1957. The seven
sessions of the symposium were
devoted to discussions on (1) vari-
ous ideas concerning the primitive
atmosphere, lithosphere and hy-
drosphere, (2) the formation of
amino acids from assumedly primi-
tive gases, (3) the origin of pro-
teins, nucleoproteins and enzymes,
(4) relationships between viruses
and genes as represented especially
by transduction phenomenon, (5)
the origin of structurc and meta-
bolism, (6) evolution of meta-
bolism, (7) production of amino
acids and the evolution of photo-
trophy.

The origin of proteins, nucleo-
proteins and enzymes was discuss-
ed with special reference to the
production of polyglycine. Experi-
ments with polyglycine on kaoli-
nite, to yield serine, threonine
and leucine or ¢soleucine residues
were discussed. Stress was laid
on the similarities of biological
reactions and reactions in organic
chemistry. Thermal experiments
producing amino acids and pep-
tides from the critical dicarboxylic
amino acids and yielding the
nucleic acid intermediate, ureido-
succinic acid, were reported.
Deoxyribonucleic acid prepara-
tions have been found to consist of
tracts of polypyrimidines and
polypurines in groups of three, and
the arrangement is regular.

The nature of viruses, genes and
life, with special emphasis on
relationships between viruses and
genes as represented by transduc-
tion phenomenon, was discussed.
Stress was laid on the central place
of the viruses in providing a
transition from molecules to orga-
nisms. Recent studies have shown
that small nucleotides can be good
substitutes for nucleic acids and
serve as cofactors for the synthesis
of adenosine triphosphate.

In the session on the origin of
structure and metabolism, it was
observed that a single precursor
may serve in the production of

separate enzymes, which finding is
supported by recent work. On the
evolution of metabolism, it was
reported that aspartic acid is more
primitive than glutamic acid.
Based on evidence from nutrition-
al data it was proposed that life
began in thermal waters. It was
pointed out that early short-chain
proteins might have been more
thermostable than contemporary
proteins [Science, 127 (1958), 346].

Soviet nuclear research

NEW AND INTERESTING INFOR-
mation on the interaction of high
energy protons with nuclei of
emulsions has been obtained as a
result of work of the Soviet phy-
sicists on the world’s most powerful
10,000 MeV. proton synchrotron
at the Joint Nuclear Research
Institute, Dubna, Moscow Region.

A beam of protons with energies
c. 9000 MeV. is directed on thick-
layer photographic emulsions and
several groups of plates are ex-
posed to radiation in this way.
Silver bromide, dissolved in gela-
tine, is capable of continuously
tracking the movement of charged
particles which tear through the
emulsion layers with very high
velocity close to that of light.

By tracing the path of protons
of 9000 MeV. energy, the Soviet
physicists have established the
‘interaction run ’ of these parti-
cles, i.e. the distance a proton
travels on the average before
clashing with the atomic nuclei of
the emulsion. So far no such data
have been available as particles
could not be accelerated to such
enormous energies.

About 500 ‘ stars’ formed dur-
ing the interaction of swift protons
with atomic nuclei of the emulsion
have been studied. A number of
physical phenomena characteriz-
ing these interactions have been
ascertained, in particular, the aver-
age number of swift particles
formed during the interaction.
This number has been found to be
much higher than the one estab-
lished by previous experiments.
Some of the ‘stars’ are of great
scientific interest. They are most
probably the result of the full
fission of the nuclei of silver during
which all nucleons comprising the

nucleus evaporate as a result of
heating to hundreds of milliards
of degrees during the absorption
of this enormous amount of energy
transmitted by the proton to the
nucleus. A number of cases of vio-
lent interaction of primary protons
with hydrogen nuclei have been
observed. In these cases, as dis-
tinct from all ordinary ‘stars’,
a narrow beam of rays arises which
consists of relativistic particles,
most probably the short-lived
mesons. Stars containing up to
eight such particles have been
found [Communication from the
Information Depariment, U.SAS.R'.
Embas:y in India, dated 28 April
1958].

Molecular spectra
by shock waves

NEW INFORMATION ON THE SPEC-
troscopic characteristics of the
light emitted from air, nitrogen,
oxygen, carbon monoxide and
carbon dioxide or mixtures of
these has been gathered from
studies carried out with the shock
tube at the Imperial College of
Science and Technology, London.
The shock tube is particularly
useful for the study of spectra of
astrophysical interest, because of
the attainment of very high
temperatures. Knowledge about
the spectrum of air is important
in any consideration of its high-
temperature emissivity ~ which
may be required in analysing
problems of supersonic flight at
high altitude.

Strong reflected shock waves
through pure argon gave a spec-
trum showing argon lines super-
posed on a continuum with a
number of impurity lines, inclu-
ding the Balmer lines of hydrogen,
lines of Hg, Na, Ca, Ca* and K,
and strong CN-bands.  Shock
excitation of oxygen showed the
Schumann-Runge bands of O,
and with these clearer spectra, the
structure of the bands was more
evident and extended to 4300A.
Nitrogen/argon mixtures showed
the Second Positive system of Ny
and the First Negative system of
Ni. The First Positive system,
however, was not observed. A
continuum towards the red, and
the red and violet system of CN
were observed. Relatively mild
shocks through argon/air showed
the Schumann-Runge bands of O,
strongly and as the temperature
was increased, the N, Second
Positive, N%, CN-violet and CN-
red, all superposed on the Schu-
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mann-Runge, were observed be-
tween 3000 and 7000A. along with
certain other bands. Bands of the
B-system of NO were, however,
not observed. The yellow-green
continuum, due to association
between NO and atomic oxygen
(air afterglow) was not observed.
In laboratory experiments, the
CN-red bands in the near infrared
probably contribute to the emis-
sivity of air, although they might
be absent from clean air. Both
CO and CO, gave very strong
Swan bands of C,; CH from CO
containing H, or H,0 was also
observed. In very hot shocks,
through CO, the Mulliken band of
C, near 2325A. was observed; the
C line at 2478A. was strong and
some bands of the Fourth Posi-
tive system of CO were visible.
Neither the strong Angstrom nor
the Third Positive systems of CO
were, however, observed. The C,
* high-pressure bands were absent.
The results show that the
spectra excited by shock waves
are very different from those ob-
tained by electrical discharges
through similar mixtures. The
Schumann-Runge bands occur in
shock waves, but not in ordinary
discharges, while the N, First
Positiveand the CO Third Positive
and Angstrom bands, which are
such strong features of Geissler
tube spectra, do not occur. In
discharges, excitation is due main-
ly to electron impact, whereas
molecular collisions are probably
more important in the thermal
excitation in shock waves. Shock
tube spectra thus tend to resemble
those excited in King furnaces.
However, while temperatures in
King furnaces are limited to below
3000°C., shock tubes enable at-
tainment of temperatures nearer
those of stellar sources [Nature,
Lond., 180 (1957), 1342].

Intensification of
photographic images

EXPERIMENTAL WORK CONDUCTED
at the Polymer Research Insti-
tute, Polytechnic Institute of
Brooklyn, New York, has shown
that the overall production of
developable silver in the silver
halide grains of a fast photographic
emulsion can be increased a mil-
lionfold by utilizing the ampli-
fication obtainable from chain
polymerization of a vinyl com-
pound developer, namely p-ami-
nophenol. An intensification of
the photographic image can thus
be obtained.
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Polymerization of vinyl com-
pounds is initiated when silver
halide crystals placed in contact
with p-aminophenol at pH 8-0
are irradiated by light. The ex-
posed crystals without developer
do not initiate polymerization. A
suspension of silver bromide crys-
tals in water, exposed to blue
light, was divided into two parts,
one of which was developed with
a 1/10M solution of p-amino-
phenol hydrochloride buffered at
pH 8:0 and the other with the
same solution plus 20 per cent by
weight of calcium acrylate. After
15 min. it was found that the
sample with monomer turns in-
tensely black and a large preci-
pitate results; the sample without
monomer turns into a murky
brown stable suspension.

A photographic plate contain-
ing silver bromide crystals in
gelatin gel was exposed to feeble
light just sufficient to produce an
image which was barely percep-
tible when developed by conven-
tional means. When developed
with p-aminophenol and mono-
mer, and warming for a short
period at 35°C. to allow for
mobility of the grains, an intense
black image was produced; how-
ever, the intensification occurrs
at the sacrifice of some resolution
[Nature, Lond., 180 (1957), 1275].

New theory of
superconductivity

A NEW THEORY WHICH ACCOUNTS
for the most important facts of
the still incompletely understood
phenomenon of superconductivity
has been proposed by scientists
at the University of California.
The theory is based on inter-
actions Dbetween electrons and
vibrational motions of the atoms
of a metal.

The new theory proposed can be
explained briefly as follows: Inter-
play between the motion of elec-
trons and atomic vibrations causes
many electrons in a superconduc-
tor to be associated in pairs such
that the net momentum of each
pair is the same. Explanation of
this pairing is based on the quan-
tum theory. When there is no
current, net momentum of the
pairs is zero. Causing current to
flow sets these pairs of electrons
into motion in such a way that
each pair has the same net momen-
tum as every other pair. Electron
scattering occurring locally is not
enough to change the common
momentum of the electron pairs

or the total current. The current
can change only by the action
of some force (like an electric
field) that acts on all the elec-
trons at the same time. Without
such a force, a current once set
up persists. According to the
originators of this theory the
most important qualitative and
quantitative properties of super-
conductivity are accounted for
by it. The theory can be checked
quantitatively when the theore-
tical parameters are determined
experimentally. Of these, only
one parameter, the critical tem-
perature, involves the supercon-
ducting state itself [Chem. Engng
News, 35 (51) (1957), 30].

Granulation —
theory and practice

IN A PAPER ENTITLED A4 contri-
bution to the theory and practice of
granulation, presented at a recent
meeting of the Institution of Che-
mical Engineers held in London on
4 March 1958, it was shown that
the properties of a granule differ
from those of a pendular-bound ag-
gregate in two important respects.
Firstly, the maximum cohesive
stress within a saturated granular
mass, which depends upon the
entry-suction, is considerably
greater than the cohesion present
in the pendular condition; second-
ly, the full suction in the pore-
liquid is not generated until the
capillary meniscii are withdrawn
into the surface-waists of the
granule. Normally, granules ap-
pear to have a moist surface and
it is only when a load is applied
and the granule is strained that
the moisture is withdrawn into
the surface-waists. When the
granule is not under stress, there
is little suction in the pores and
the resulting reduction in internal
friction allows the granule a con-
siderable degree of surface-plasti-
city. A granuleis, therefore, easily
formed into a spherical shape by
the rolling action in the granula-
tor, and yet offers a considerable
resistance to large stresses which
tend to disrupt it.

The techniques devised to mea-
sure the interfacial areas and
bubble sizes were discussed in a
paper on The interfacial area in
gas-liquid contacting with mecha-
nical agitation. Correlations were
given for interfacial areas and
bubble sizes in terms of power dis-
sipated by the agitator, the gas
flow rate to the equipment and the
physical properties of the system



including the effect of solutes in
aerated aqueous solution.

A satisfactory interface control
in a simple mixer settler has been
obtained without pumps or tilted
boxes in a simplified contactor. It
is possible to fix the positions of the
interfaces in such a box, but com-
plete design is not possible because
of the lack of information on the
properties of immiscible liquid
mixtures [Chem. & Ind., (1958),
358].

A new radio telescope

A NEW HIGH PRECISION RADIO
telescope has been built at a site
30 miles from Sydney, Australia.
Work on the instrument designed
by Dr. Wilbur Christiansen start-
ed in 1954 and was completed in
July 1957. The instrument is now
being used for collecting data for
the International Geophysical
Year. The telescope is design-
ed specifically to pinpoint and
study small areas of the sun and
is capable of accurately focus-
sing on an area that represents
less than 1 per cent of the sun’s
surface.

The construction of this new
telescope was undertaken because
of the inadequacy of the multiple
interferometer for dealing with the
large number of simultaneous ac-
tive regions occurring in the sun
since 1954 due to the unusual solar
activity. The multiple interfero-
meter has established the origin of
a few radio and visible phenomena
resulting from solar activity; but
this type of instrument which has
a ‘ knife-edged’ beam perform-
ance is ideal only for a period of
minimum sunspot activity when
there is seldom more than one ac-
tive region at any time; but, in a
period of maximum solar activity,
there is no certainty that a record-
ed peak with this type of interfero-
meter came from that point to
which it is focussed.

The telescope is in the form of a
cross, intersecting at right angles,
each arm being nearly a quarter of
a mile long and containing 32
parabolic dishes each 19 ft. in dia-
meter and made of aluminium
tubing and lined with chicken wire.
Each dish is erected on an equa-
torial mount; a long projecting
pole acts as an aerial. Radio sig-
nals from the sun are received by
the chicken wire and reflected to
the aerials which, in turn, feed the
information into a system of wires
connected to the recording appa-
ratus.
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The instrument can pinpoint a
spot instead of scanning along a
line. It produces two series of
‘ knife-edged * beams, each beam
only 1/30 degree wide. One series
intersects the other at right angles
forming an invisible celestial radio
lattice. The design of the instru-
ment is such that the connecting
lines of the lattice are cut out leav-
ing only the point of intersection;
only one point of intersection can,
at a time, fall on the sun. Assoon
as one point scans across the sun,
another starts, and so on, each
moving a little higher than the
preceding one [Research, 11 (1958),
117].

Rare earth-iron garnets

A NEW CLASS OF MAGNETIC OXIDES,
structurally distinct from the fer-
rites (sintered mixtures of powder-
ed oxides of magnesium, manga-
nese or iron) has recently been
developed.  These  materials,
known as rare earth-iron garnets,
are transparent and hence permit
the internal magnetic domain
structure to be observed through a
polarization microscope. The usual
magnetic materials and ferrites
being opaque to visible light, their
internal magnetic structure could
only be inferred from reflection of
polarized light by their surfaces or
the domain boundaries delineated
with the help of colloidal magnetic
oxides. The phenomenon of ferri-
magnetism exhibited by these
garnets was first discovered at
the Institut Fourier, Grenoble,
Irance, and the Bell Telephone
Laboratories, U.S.A. (where the
optical and magnetic resonance
behaviour is being studied).

While ferrites cannot be made
with absolute uniformity, the
garnets (single or polycrystals),
crystallized from liquid melts at
high temperatures, are extremely
reproducible in their electrical
properties. Electronic-grade gar-
nets are chiefly used in missile
systems and serve in such compo-
nents as waveguides, transmitters,
couplers, polarizers and isolators
for separating specific energy
bands.

Yttrium-iron garnet (YIG),
Y;Fe,(FeO,);, is the most com-
pletely studied member of the gar-
net materials. YIG has three chief
advantages over commercial fer-
rites: (1) low loss in transmitting
short-wave energy, (2) low acti-
vation power requirements and
(3) high reproducibility in reso-
lution of transmitted energy.

The most convenient way to
grow YIG’s is in a ‘ solvent melt ’
of lead oxide. Proper amounts of
iron, yttrium and lead oxides are
heated to ¢. 1325°C. With slow
cooling, crystals begin to form
near 1250°C. The matrix is then
removed by heating the solidified
melt in dilute nitric or acetic acid.
Little garnet growth occurs below
980°C. For obtaining magnetic
YIG, a typical composition con-
tains 525 mol per cent lead oxide,
44 mol per cent ferric oxide and
3:5 mol per cent yttrium oxide.
Gallium can be substituted for
part of the iron in this formulation.
Rare earth oxides can also replace
Y,0, in the original composition
to- vary some of its properties.

YIG has a Curie temperature of
545°K. and a spontaneous magne-
tization at zero temperature and
infinite field of 4-96 Bohr magne-
tons per molecule (close to the
theoretical value of 5-0). This
magnetization results from super-
exchange interactions through the
0% ions between Fe3* ions in
crystallographically different posi-
tions in the cubic lattice. The
number of such interactions per
Fe3* ion in YIG is three-fifths of
that in a ferrite. Correspondingly
the observed Curie temperature
is 0-64 of that for magnetite, i.e.
0-64 x 848 = 545°K.

An interesting and important
feature of yttrium-iron garnet is
that it contains magnetic ions with
but a single valence. X-ray and
neutron diffraction studies have
shown that, unlike in the ferrites,
the interactions between identical
magnetic ions wholly occupying
two different crystallographic sites
are responsible for ferrimagnetism
in the garnet structure. In
yttrium-iron garnet the width of
the ferrimagnetic resonance ab-
sorption line at 9300 and 24,000
Mc/s. depends on crystallographic
direction. Line widths of only 0-8
oersted were observed along the
[100] direction in thin disks at
10,000 Mc/s. when the tempera-
ture was held at 540°K. These
line widths increased as the tem-
perature decreased and passed
through peak values of several
hundred oersteds between 65°K.
and 4-2°K.

A polarized light beam passing
through the transparent magnetic
domains in the garnets has its
plane of polarization rotated in
one direction in one domain but in
the opposite direction in an adja-
cent and oppositely magnetized
domain. This Faraday rotation is
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dependent on wavelength and
amounts to several degrees per mol
of thickness; it makes the domains
within the crystals clearly visible.
Thus, for the first time, it is now
possible to correlate Faraday
rotation in a magnetic material
with spectroscopic data over a
broad temperature range s
Franklin Inst., 265 (1958), 144
and Chem. Engng News, 35(49)
(1957), 62].

Thermionic converter

A UNIQUE ELECTRONIC DEVICE,
developed at the General Electric
Research Laboratory, directly
converts heat energy into electri-
cal energy with a conversion effi-
ciency of 8 per cent. The efficiency
of conventional thermocouples to
produce electricity is below 1 per
cent. The thermionic converter
which eliminates the wuse of
rotating parts takes advantage
of the fact that electrons can be
‘ boiled out’ of a hot metal sur-
face and used to produce elec-
tric current. The development
should be considered a definite
advance in research, though
commercial exploitation of the
converter as a major new source
of power production is not yet
achieved.

The thermionic converter com-
bines several known scientific
principles in a unique manner.
Two electrodes within the tube-
like device are maintained at high,
but different, temperatures. Im-
provements in the design of the
electrodes, materials used and
the gas environment within the
envelope have resulted in a more
efficient flow of electrons than
ever achieved before.

An obvious difference between
the thermionic converter and the
thermocouple is that in the ther-
mionic converter the metals are
separated by a gas at very low
pressure. There is an electrical
flow between the electrodes, but
there is less flow of heat than
through a metal. Thus the elec-
trodes can be at different tempera-
tures and the efficiency is greatly
raised. It is expected that ther-
mionic converters ultimately may
be able to change more than 30
per cent of heat energy directly
into electricity. The possibilities
of developing solid state semicon-
ductor devices for conversion of
heat into electricity are also being
explored at the General Electric
Research Laboratory []. Franklin
Inst., 265 (1958), 279].

298

INDUSTR. RES,, VOL. 17A, JULY 1958

Tecnetron

A NEW ELECTRONIC AMPLIFIER (OF
the semiconducting type), the
‘ tecnetron ’, developed at the
National Centre of Telecom-
munications Study, Paris, is ex-
pected to lead to great advances
in the fields of television, guided
missiles and telecommunications.
The device whose manufacture is
simpler than that of transistors
can operate as an amplifier up to
500 Mc/s.

The device consists of a cylin-
drical rod of n-type germanium,
¢. 0-5 mm. in diameter and 2 mm.
long, in which there is a central
hole filled with indium. Of the
three electrodes, two are soldered
to the two ends and the third to
the indium core. The arrange-
ment, in effect, is equivalent to an
evacuated pentode. The effective
amplification varies with fre-
quency, but optimum performance
is obtained in the region 200-500
Mc/s. For industrial applications
of the tecnetron, the following
figures are quoted: a gain of 22 db.
at 110 Mc/s. for a band-pass of
1:7 Mc/s.; 16 db. at 200 Mc/s. for
a band-pass of 6 Mc/s. and 9 db.
at 430 Mc/s. for a band-pass of
30 Mc/s. [Research, 11 (1958),
118].

Germanium resistance
thermometer

A GERMANIUM RESISTANCE THER-
mometer of the size of a com-
mon pin, having high sensitivity
and exceptional stability in the
temperature range near absolute
zero, has been developed dt the
Bell Telephone Laboratories, New
York. When mounted in a suit-
able space vehicle, it may be
useful for measuring accurately
temperatures in the outer space.
It does not require recalibration
despite repeated cycling from
300°K. to 1°K.

The thermometer consists of a
very small bridge (0:025 x 0-020 x
0:210 in.) cut from a single crystal
of arsenic-doped germanium which
produces a high and fairly cons-
tant temperature coefficient at
temperatures near the boiling
point of helium. Current and
potential leads are attached to
the bridge, which is supported,
free from strain, in a platinum-

glass enclosure containing a small.

amount of helium gas to facilitate
thermal conduction. The resis-
tance is determined by measuring
the potential drop when a small

(approximately 10 ma.) known
current is passed through the
bridge. To avoid excessive heat-
ing when measurements are being
made, the resistance of the ther-
mometer should be kept as large
as possible. However, for simpli-
city in measurements, a low resis-
tance is desirable. For a specific
application, a compromise can be
reached by controlling the dop-
ing of the germanium crystal
[News from Bell Telephone Labo-
ratories).

Gravity measurements
in open sea

THE FIRST SUCCESSFUL SURFACE
measurements of gravity in the
open sea were made in November
1957 at the Lamont Geological
Observatory by the U.S. National
Committee as part of the Inter-
national Geophysical Year pro-
gramme to chart gravity varia-
tions throughout the world. The
measurements were begun 200
miles south-east of New York and
were continued on a track moving
from the deep ocean basin across
the continental slope and onto the
continental shelf ending off Long
Island.

Previously, gravity values for
ocean areas had to be measured
using pendulums carried in sub-
marines submerged to quiet
depths. Till now the difficulty of
fitting submarines for this purpose
had resulted in the acute paucity
of gravity data for 80 per
cent of the earth’s surface that
is covered with water. To date
there have been only 4000
measurements of gravity at
sea made throughout the world,
about half of which have been
made by the Lamont Geologi-
cal Observatory in the past
10 years. In the above unprece-
dented surface measurements a
new sea gravimeter developed by
Anton Graf of Munich, Germany,
was used. Mounted on a gyro-
stabilized  platform installed
aboard the USS Compass Island,
the new gravimeter makes it
possible to take gravity measure-
ments simply and expeditiously at
any place on the ocean surface
which was difficult — or even
impossible sometimes — till now.

Measurements with this gravi-
meter could be completed in 9 hr.
compared with 2 days for the
earlier measurements with sub-
marines. Reduction of the data
for analysis took just half a day
compared with two weeks needed



to compute data from submarine
observations.

Gavity measurements, together
with seismic measurements, can
lead to a determination of the
thickness of the earth’s crust.
Once sufficient values of gravity
over a wide enough area of the
ocean are available, maps and
charts can be greatly improved
[J. Franklin Inst., 265 (1958), 166].

Analysis of long-lived
radioactive isotopes

A RADIOCHEMICAL METHOD FOR
the determination of low concen-
trations of long-lived radioactive
isotopes of Ru, Sr, Cs and Ce
formed as byproducts in a
nuclear reactor is described. The
method is applicable to a wide
variety of natural materials, name-
ly soil, water, or biological mate-
rial, in the presence of impurities
commonly occurring in nature.
The method is usefulin monitoring
the drainage basin of the area
where radioactive wastes are dis-
posed of. The movement of acti-
vity in the disposal area is fol-
lowed by drilling wells and tak-
ing soil samples, by sampling the
drainage water, and by taking
specimens of vegetation and ani-
mals from the surrounding area.
In actual practice, watersamples
are evaporated to a small volume;
organic materials are wet ashed
with nitric acid and hydrogen
peroxide and soil samples are
ground to a fine powder. Suitable
quantities of materials, determin-
ed by rough counting, are weighed
into nickel crucibles, and stan-
dardized carrier solution amount-
ing to 20 mg. Sr, Ce and Cs and
10 mg. of ruthenium added. The
mix is neutralized with potassium
hydroxide and dried under an
infraredlamp. A fusion mixtureof
potassium hydroxide, nitrate and
carbonate (2:1:1 by weight) is
added to the crucible to ¢. 5-10
times the weight of the sample.
The material is fused in a muffle at
550°C. for 2 hr. with regular
shaking. The melt is allowed to
cool and is leached twice with
10 ml. of water. Ruthenium and
cesium go into solution while
strontium and cerium remain
in the melt as insoluble carbonate
and hydroxide. Ruthenium is ex-
tracted into carbon tetrachloride
as ruthenium tetroxide and cerium
is absorbed in Duotite-3 cation-
exchange resin from alkaline solu-
tion. Strontium and cerium are
extracted from the melt with 6N
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hydrochloric and nitric acids.
Cerium is precipitated as hy-

droxide and strontium as the car-
bonate. The precipitates are
weighed and counted on 1 in.
aluminium dishes, using a 8 scintil-
lation counter [Canad. J. Chem.,
36 (1958), 425)].

Perchlorylation

PERCHLORYLATION, A NEW PRO-
cess for introducing, by electro-
philic substitution, a new function-
al group, —ClO,, in the aromatic
ring, employs the reagent perchlo-
ryl fluoride. This reaction opens
the way to many new organic
chemicals — perchloryl aromatic
products and their derivatives.
Perchlorylation proceeds smooth-
ly, contrary to the powerful oxi-
dizing action of the reagent, and
is analogous to a Friedel-Crafts
acylation; yields of ¢. 90 per cent
are obtained in most cases. A
number of perchloryl compounds
find possible use as explosives and
dyes or as drug intermediates.
Perchloryl fluoride is also a useful
reagent in one-step fluorination.
In the synthesis of fluoro drugs
like fluorobarbiturates, fluoro-
steroids and some anti-cancer
drugs such as S-fluorouracils, it
can replace a very toxic fluorina-
ting agent monofluoroacetic acid
[Chem. Engng News, 36(8) (1958),
52].

Assay of tocopherol

A SIMPLE CHROMATOGRAPHIC ME-
thod is reported for the routine
assay of tocopherol in pasture
samples. Chlorophyll, carote-
noids, vitamin A and unsaturated
acids do not interfere in the esti-
mation.

The sample is extracted with
acetone in the cold. The separa-
tion procedure involves double
chromatography, first on magnesia
to remove chlorophyll and xantho-
phyll, and then on alumina to
remove carotene. A solution of
the pigmentsin 1 per cent ethanol
(vol./vol.) in light petroleum ether
is poured on to a magnesia column
which adsorbs chlorophyll and
xanthophyll in a band at the top
and allows caroteneand tocopherol
to move through. The latter are
quantitatively recovered in the
cluate. The eluate is next dried
and taken up in 2-3 ml. of light
petroleum for the second chroma-
tography. The solution is poured
on to an alumina column which
holds tocopherol and allows caro-

tene to pass through, its passage
being complete after development
with 1 per cent acetone (vol./vol.)
in light petroleum. Tocopherol is
recovered quantitatively after fur-
ther development with 3-8 per cent
ethanol in light petroleum and is
then dried and taken up in ethanol
for estimation. Tocopherol is esti-
mated colorimetrically, making
use of Emmerie-Engel reaction
[J. Sci. Fd Agric., 9 (1958), 122].

Determination of cyclethrin

A COLORIMETRIC METHOD FOR THE
determination of the purity of
cyclethrin [3 - (2 - cyclopentenyl)-
2-methyl-4-ox0-2-cyclopentenyl-
chrysanthemummonocarboxylate]
and its concentration in insecticide
formulations is reported. The
method enables the determination
of as little as 10 y of cyclethrin.
Cyclethrin, when heated with 85
per cent of orthophosphoric acid
for 40 min. at 100°C., produces
a red colour which has an absorp-
tion maxima from 545 to 550 my
and the colour intensity obeys
Beer’s law within the concentra-
tion range of 10-90 .

Piperonyl butoxide, sulphoxide,
etc., which are used as synergists,
suppress the colour development
by cyclethrin; no colour is pro-
duced if piperonyl butoxide is
present in the ratio of 10 parts of
piperonyl butoxide to 1 part of
cyclethrin. Before the estimation
of cyclethrin is carried out, the
synergists should be separated on
a chromatographic column con-
sisting of 2 parts by weight of
silicic acid and 1 part of Celite
545. The absorbent materials,
before use in the chromatographic
column, are mixed thoroughly and
activated by heating for 12 hr. at
150°C. The eluting solution con-
sists of a mixture of 10 per cent by
volume of ethyl ether in petroleum
ether. The synergists remain in
the absorbent while cyclethrin is
carried in the eluate. The eluate
is evaporated to dryness and the
colour developed in the usual
manner [J. agric. Fd Chem., 5
(1957), 671].

Ascaridole from
chenopodium oil

Messrs GurMIT SINGH, S. S.
Chaudhary, K. L. Handa and I. C.
Chopra of the Regional Research
Laboratory, Jammu, describe in
the following communication,
dated 25 March 1958, a simple
method for the preparation of pure
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ascaridole from Indian cheno-
podium oil by low temperature
crystallization technique.

Chenopodium ambrosoides var.
anthelminticum, an exotic from
North America, is being success-
fully cultivated in Jammu. The
plant yields an oil (1 per cent by
weight) containing 66-70 per cent
ascaridole.

A sample of the oil (ascaridole
content, ¢. 60 per cent), when
fractionated at 4 mm. of mercury,
yields a major fraction containing
c. 88 per cent ascaridole. Repeated
fractionation did not enhance the
purity of the product. Attempts
were, therefore, made to separate
ascaridole from the oil in a crystal-
line form by low temperature
crystallization.

The oil was dissolved in twice
its volume of light petroleum ether
(b.p. range 40°-60°C.) and chilled
to —35°C. with solid carbon di-
oxide, with occasional shaking of
the mixture. The mixture was
maintained at —35°C. for 15 min.
and filtered.  Ascaridole which
separated out in a crystalline form
was washed with cold petroleum
ether. The filtrate and washings
were collected, concentrated and
the concentrate chilled to —45°C.
when a second crop of crystalline
ascaridole was obtained. The total
yield of ascaridole was ¢. 70 per
cent of that present in the oil.
From the mother liquor, petroleum
ether and hydrocarbons were re-
moved by distillation under re-
duced pressure when a residual
oil containing ¢. 70 per cent ascari-
dole was obtained which can be
used as such in the treatment of
anthelmintic infections.

Anaesthetics —
structure and activity

THE INFLUENCE OF VARIOUS CHE-
mical groups on the activity of
anaesthetics has been reviewed.

Methane acts as an anaesthetic
at concentrations a little below
the toxic levels, but increased
molecular weight enhances both
narcotic power and toxicity, the
first factor outstepping the second
and becoming maximal with hep-
tane. The corresponding unsatu-
rated hydrocarbons, probably on
account of their greater powers of
penetration into nervous tissue,
are more potent.

Olefine chains exceeding three
carbon atoms tend to stimulate
before they depress. Cycloalkanes
increase in narcotic and toxic
potency with higher molecular
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weight. Alkyl side-chains confer
high toxicity, ethyl substituents
proving more toxic than methyl
substituents. Aromatic hydrocar-
bons are far too toxic to have
any anaesthetic interest.

Halogenation of an aliphatic
hydrocarbon markedly increases
its anaesthetic potency and the
greater the number of halogen
atoms the more potent the drug —
except in respect of fluorine com-
pounds. Chloro compounds are
much more active than bromo,
iodo or fluoro compounds. Nar-
cotic properties are retained even
after the total substitution of
hydrogen by chlorine, as in hexa-
chloroethane.

The pattern of toxicity, how-
ever, is more intricate than these
wide rules would suggest. Iithyl
chloride and methyl chloride have
been used in anaesthesia, but are
irritant and too volatile. Ethyl
bromide readily depresses respira-
tion at anaesthetic levels, while
methyl bromide and iodide are
neurotoxic. Monochloro-mono-
bromo-methane, however, is quite
potent as an anaesthetic and com-
paratively mildly toxic. Among
the unsaturated compounds, vinyl
chloride is not very potent, and
allyl chloride is a violent irritant
of mucous membranes.

Dichloro-hydrocarbons are nar-
cotic but very toxic. Trichloro
compounds offer a promising range
of anaesthetic agents, for they are
comparatively less toxic while
their narcotic power is marked.
Chloroform is still the most
powerful  inhalation-anaesthetic
available although it has a ten-
dency to cause cardiac irregulari-
ties. Trichloroethylene, which has
a rapid onset of action, is less
potent and less toxic than chloro-
form.

Introducing fluorine atoms into
the chloroform structure progres-
sively weakens both the potency
and the toxicity of the drug. The
corresponding trichloroethane
derivatives include one notable
though expensive drug, halothane
(2-bromo-2-chloro-1, 1, 1-trifluoro-
ethane), twice as potent as chloro-
form. The replacement of all but
one hydrogen atom in this drug
renders it non-flammable, while
the high fluorine content effective-
ly reduces its toxicity. Tetra-halo-
genated compounds are powerful
narcotics, but have marked toxic
effects upon the liver; tetrachloro-
ethylene is not useful as an anaes-
thetic drug. All aromatic halo-
genated hydrocarbons are highly

toxic and almost devoid of narcotic
activity.

Alcohols are generally nervous
depressants but are not useful as
anaesthetics,  Halogenation in-
creases the potency of alcohols.
Tribromocthanol (bromethol) has
been used only as a basal anaes-
thetic in high dilution; its effect is
not easily controllable, and full
doses cause serious respiratory and
circulatory depression.  Aromatic
alcohols when injected into tissue
exert local anaesthesia. Phenyl-
ethanol is more effective than
benzyl alcohol, though both com-
pounds are approximately equi-
toxic.

Ethers, with the general struc-
ture R —O —R’, provide many ex-
cellent, though highly flammable
and explosive, inhalation anaes-
thetics. With increase of molecular
weight, narcosis and toxicity in-
crease, but volatility is soon lost.
As the series ascend, the safety
margin between effective and toxic
doses narrows.  Ethers derived
from dihydric and trihydric alco-
hols are not volatile enough to be
useful.

Unsaturated aliphatic ethers
are. more powerful than the
saturated ethers but only divinyl
and ethyl vinyl ethers possess
low toxicity. Isopropyl vinyl
ether is relatively safe; the
introduction of an alkyl group
renders these ethers very irritant.
As with the chlorinated com-
pounds, toxicity and flammabi-
lity of ethers may be lowered
by the introduction of fluorine
atoms. Onesuchcompoundisi,1,
1-trifluoroethylvinyl ether, which
is as potent as diethyl ether and
has low toxicity. Some of the
aromatic ethers, particularly hy-
droxylated ones like eugenol, are
mild surface anaesthetics.

Some Dbarbiturates have been
used effectively as anaesthetics by
the intravenous route. The general
requirements of barbiturate for-
mulation are that the groups
at position 5 should total 4-8
carbons, and that each of these
groups should have more than 2
carbon atoms; there are, however,
some exceptions.

One new intravenous anaes-
thetic, hydroxydione (21-hydroxy-
pregnane-3, 20-dione), is a solid
steroid, without any of the un-
desirable side-effects associated
with steroids in general.

Cocaine, yohimbine, papaverine,
quinidine and other alkaloids are
powerful local anaesthetics but
are toxic. The most successful



synthetics are the p-aminoben-
zoates. Esters, like ethyland butyl
p-aminobenzoates, used as anaes-
thetics are undesirable because of
their sensitizing activity. Halo-
genation of the aromatic nucleus
lengthens the duration of anaes-
thesia. Some of these derivatives,
such as chloroprocaine (diethyl-
aminoethyl-2-chloro-4-aminoben-
zoate), are less toxic than their
parent.  Hydroxylation of the
nucleus produces more active
variants, but alkylation of this
hydroxylic group increases the
toxicity; one such compound,
ravocaine (2-diethylaminoethyl-4-
aminopropoxylate), has been used
clinically. In this series of drugs
the greatest anaesthetic potency
(and  incidentally  sensitizing
power) accompanies an amino
group in the para position of the
nucleus. Alkylation of this group
increases both the potency and
the toxicity, in the order methyl
to butyl; higher alkyls reduce
them again. Lignocaine («-di-
cthylamino-2, 6-acetoxylidide) is
an exception by the presence of an
amide linkage within the nucleus
and no para substituent. Alkyla-
tion (dimethyl in this case) is
necessary for clinical potency.
Hexylcaine (1-cyclohexyl-amino-
2-propvlbenzoate) dispenses with
the aromatic amine altogether.
Both compounds, though more
toxic than procaine, are more
potent.  They are effective on
mucous surfaces, which gives them
a clinical advantage over procaine
[Chem. Age, 79 (1958), 505].

Some new drugs

THE PROPERTIES OF SOME RECENT
analgesics, anti-epileptics, anti-
histamines, diuretics, sex steroids,
anti-tubercular andanti-leukaemic
drugs, etc., have been reviewed

[Amer. J. Pharm., 130(1) (1958),
4

i

New analgesics reported are a-
d-4 dimethylamino-1, 2-diphenyl-
3-methyl-2-propionoxybutane hy-
drochloride (Darvon), 1-methyl-4-
carbethoxy-4-phenyl hexamethyl-
enimine citrate (Ethoheptazine)
and 4-aminophenmethyl deriva-
tive of meperidine (Anileridine
phosphate). Darvon has the same
analgesic potency as codeine, is
non-narcotic and does not produce
euphoria. Ethoheptazine is struc-
turally related to meperidine
except that the piperidine ring
in meperidine is replaced by a
seven-membered nitrogen contain-
ing saturated ring. Its action is
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superior to that of codeine and
it is non-addicting.  Anileridine
phosphate is more potent than
meperidine and is useful as a
pre-anaesthetic drug.

Most of the ataractic drugs are
phenothiazine derivatives. A new
ataractic belonging to the pheno-
thiazine group is 10-(3-dimethyl-
amino- propyl)-2-trifluoromethyl-
phenothiazine hydrochloride (Ves-
prin). It is twice as potent as
chlorpromazine. A tranquillizer of
somewhat broader application is 2-
chloro-10-[3-methyl-4-piperazinyl-
propyl]-phenothiazine ~ (Compa-
zine). The drug is useful in con-
trolling nausea and vomiting from
such causes as gastroenteritis,
radiation therapy, cancer and
pregnancy. Mepazine, 10-(N-me-
thyl-3-piperidyl methyl) pheno-
thiazine, is useful not only in
severe mental diseases but also
as a general tranquillizer to poten-
tiate analgesics, as pre-anaesthe-
tic medication in nausea, etc. It
has a selective action on the
central nervous system without
inhibiting the cortex and causing
hypnosis.

The latest diuretic, ideally suit-
ed for use in the control of
edema, is 6-chloro-7-sulphamyl-1,
2, 4-benzothiadiazine-1, 1-dioxide
(Diuril). Itisa carbonic anhydrase
inhibitor and enhances the secre-
tion of both sodium and chloride
by the kidney tubules.

Water-soluble adrenal steroid
derivatives (prednisolone 21-phos-
phate) for use in ophthalmic
and dermatologic products are
described. The solubility of the
prednisolone compound is about
2000 times that of the parent
compound which should provide
better penetration into inflamed
tissue. The improvement in the
clinical usefulness of cortisone has
been obtained by introducing a
double bond in the A’ position
(prednisone). A new steroid
recently introduced is 6-methyl-
A’-hydrocortisone (Medrol). It is
more effective than prednisolone,
almost completely eliminating the
hazard of edema. The potency of
adrenal steroids is enhanced by
the introduction of a methyl group
at position 2. 2-Methyl-hydro-
cortisone is much more potent in
both its glucocorticoid and mine-
rocorticoid activity than hydro-
cortisone. A number of related
steroids having an anabolic but
with minimal androgenic activity
have been developed. The steroid
is 17-a-ethyl-17-hydroxynorand-
rostenone. It is used to create

positive nitrogen balance in re-
covery from prolonged illness, in
wasting diseases, in premature
infants, and malnutrition. It
should not be given in prostatic
carcinoma and should be adminis-
tered carefully where there is
evidence of liver damage.

A new antibiotic substance,
ristocetin, composed of ristocetin
A and B, has been isolated from a
new species of Actinomycetes,
Nocardia lurida. Both ristocetin
A and B are large molecules with a
molecular weight of about 4000.
Clinically, it has proved life-saving
in many cases where patients were
dying with an infection resistant
to all other therapies. Ristocetin
unlike many antibiotics is bacteri-
cidal rather than bacteriostatic.
It cannot be used orally or by
other parental routes since, in
contact with tissue, it is irritat-
ing.

A new potent tuberculostatic
drug reported is pyrazinoic acid
amide. Itisintended for theshort-
term protection of patients who
are seriously ill and when other
drugs are ineffective. The drug,
along with isoniazid, is considered
to be a potent tuberculostatic drug
combination.

A new potent anti-leukaemia
drug related to nitrogen mustards
is p-(di-2-chlorethyl) aminophenyl-
butyric acid (Leukeran). Itisindi-
cated in the treatment of chro-
nic lymphocytic leukaemia, malig-
nant lymphomas, and Hodgkin’s
disease.

A new and interesting approach
to the therapy of fungal infections
of the skin is afforded by the drug
Enzactic Cream containing 25 per
cent glyceryl triacetate. Its me-
chanism of action depends on its
hydrolysis under the influence of
esterases found on the skin and
claborated by fungi and other
organisms. On hydrolysis, free
acetic acid is formed which acts
both to restore the pH of the skin
to normal and also retard the
growth of the fungi. This mecha-
nism is self-regulating since the
liberated acid also retards ester-
ase activity until the pH again
rises when more glyceryl triace-
tate is hydrolysed and more acid
formed.

A number of unsaturated fats in
the treatment of hypercholesterol-
emia and, thus atherosclerosis,
have been reported. Safflower oil,
a rich source of unsaturated fatty
acids and pyridoxine, is now being
marketed as an emulsion under
the name Linodoxine.
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High-purity thorium

A NEW PROCESS HAS BEEN DEVE-
loped for the manufacture of high-
purity thorium by a U.S. firm
under contract with the U.S.
Atomic Energy Commission. Me-
tallic thorium made by the Ames
process, which was employed
hitherto, is not of very high
purity; the production costs are
$ 15-20 per Ib. The new method
developed is an electrolytic pro-
cess which has enabled the pro-
duction of high-purity thorium
required for nuclear research and
other purposes, the production
costs being only $ 2 per 1b.

The process consists in preci-
pitating thorium oxycarbonate
from a solution of the nitrate by
the addition of sodium carbonate.
Certain impurities are eliminated
during this precipitation by an
electrolytic method. The oxycar-
bonate is ignited to the oxide
which is then mixed with finely
divided carbon black and treated
with chlorine at a temperature
lying between 1350° and 1400°F.
The tetrachloride (70 parts) is
mixed with sodium chloride (30
parts) and this mixture is used as
the electrolyte. The molten salt
mixture is placed in a cell lined
with graphite [Chem. Tr. J., 142
(1958), 17].

Treatment of gas effluents

THE EFFICIENT TREATMENT OF GAS
effluents and methods to reduce
atmospheric pollution were dis-
cussed in a paper On the high effi-
ciency fibve filters for the treatment
of fine mists, presented at a meet-
ing of the Institution of Chemical
Engineers, held in London on 4
March 1958. The treatment of
plant tail gases to remove com-
pletely sulphuric acid mist with
particles of less than 2 1 has been
studied. It has been found that
if a filter of fine glass-wool is treat-
ed with a silicone to provide a
water-repellent surface, the acidity
of the gases leaving the filter is
reduced to 0-2 per cent of the inlet
acidity as compared with 2-5 per
cent for the untreated wool under
similar conditions of operation.
This twelve-fold improvement of
scrubbing efficiency was impor-
tant since those gases scrubbed
with the silicone-treated fibre were
invisible when vented to atmo-
sphere, whereas a visible plume
persisted after scrubbing with the
untreated fibre. A similar though
not quite so outstanding result was
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obtained with garnetted terylene
polyester fibre (which is water
repellent) when a scrubbing effi-
ciency of 99-6 per cent was obtain-
ed [Chem. & Ind., (1958), 358].

Journal of the All-India
Institute of Mental Health

THe ALL-INDIA INSTITUTE OF
Mental Health has commenced
the publication of a new bi-
annual periodical entitled Journal

of the All-India Institute of
Mental Health (Sanskrit title:
PRATIBHA).

The need for a medium for the
dissemination of the results of the
researches carried out in the Insti-
tute and elsewhere was being felt
ever since the establishment of the
Institute in 1954 for postgraduate
training of psychiatrists, psycho-
logists, psychiatric nurses and
social workers. A journal specially
devoted to publicize the work
carried out in these fields was the
logical solution. The work of the
Institute has been rapidly expand-
ing and the appearance of Pratibha
is most opportune. The frequency
of the journal will have to be
increased not only for accom-
modating the increasing research
output but also to see that
research papers are expeditiously
published.

The first issue of the journal
(Vol. 1, No. 1— January 1958,
pp. 1-92), in addition to a brief
article on the Mysore Government
Mental Hospital and the Institute
at Bangalore, contains ten tech-
nical articles. A section is devoted
to Clinical and Research Notes
and two others to Book Reviews
and Abstracts respectively.

The journal is neatly printed.
The annual subscription is Rs. 12
or £ 1. :

Announcements

m Bombay Natuval History
Society — The following have been
nominated office-bearers of the
Society for the year 1958-59:
Shri Sri Prakasa (President); Shri
Sahib Singh Sokhey, Rev. IT.
H. Santapau, and Shri Salim
Ali  (Vice-Presidents); and Shri
Humayun Abdulali (Hon. Secve-
tary).

m Award of Doctorate Degrees —
The following have been award-
ed the Ph.D. degree of the
Poona University for the theses
noted in brackets against their
names: Shri Ajit Kumar Das

Gupta (Diffusion and evaporation
of trace impurities from the matrix
of a host lattice); Shri Kuku Dau-
latram Karamchandani (Chemis-
try of preparation of peptones);
Shri Vishwaniyant Gopal Naik
(Synthesis of mnitroflavonols); and
Shri  Kashinath Ganesh Gore
(Experiments in benzopyrones).

INSTRUMENTS AND APPLIANCES

MICROFLUOROSCOPE

An X-ray microfluoroscope for
observing and measuring directly
the growth in living cells has been
developed at Stanford Univer-
sity’s X-ray Research Laboratory.
Artificial staining is not necessary
with the microfluoroscope and a
specimen can be mounted for view-
ing in ordinary air. Analysis of
specimens weighing as little as
one-trillionth of a gramme is
possible.

The microfluoroscope is similar
to the fluoroscope used in medicine
and promises to make possible
quantitative X-ray absorption
measurements of mass, thickness
and content of tiny structures
[Sci. Newslett., Wash., 73 (1958),
119].

MICROSPECTROPHOTOMETER WITH
ULTRAVIOLET MICROSCOPE

Messrs Neutronics Research Com-
pany, Waltham, Mass., U.S.A,,
have announced the first commer-
cial microspectrophotometer with
ultraviolet microscope.

A single UV-visible source sup-
pliecs a double-beam monochro-
mator adjustable from 2300A. to
6000A. Via time-sharing the speci-
men in the microscope is irradiated
in such a way that reliable pilot-
channel automatic calibration can
be maintained. The transmission
through the photomultiplier and
amplifying system controls a
recorder, linked to the mono-
chromator, which records trans-
mission or absorption for areas as
small as one square micron at the
flip of a switch. Thus, the recorder
automatically plots transmission
or absorption as a function of
wavelength []J. Franklin Inst.,
265 (1958), 278].

INVERTED-MAGNETRON GAUGE

A cold-cathode ionization gauge
with axial magnetic field and
radial electric field has been de-
signed, which has proved useful in



the range of pressures from 1073
to about 107'* mm. Hg; it has a
sensitivity of about 1 amp./mm.
Hg. The gauge has the structure
of an inverted magnetron with an
auxiliary cathode which provides
the initial field emission and allows
the positive-ion current to be mea-
sured independently of the field-
emission current.

The gauge has been designed to
overcome a number of defects
which made the earlier types
unsuitable for the measurement
of extremely low pressure, e.g.
most designs of the Penning
gauge fail to strike at pressures
below ¢. 10"® mm. Hg; the ion-
collecting electrode is exposed to
high electric fields and the result-
ant field emission from this elec-
trode is indistinguishable in the
measuring circuit from the posi-
tive-ion current.

The ion collector in the instru-
ment is a close-ended cylinder
with holes in the centre of the end
plates through which the anode
and the shielding tubes pass. The
auxiliary cathode is a box-like
structure enclosing the ion collec-
tor and acting as an electrostatic
shield. Welded through the sides
of the box are two short tubular
shields which project into the ion
collector and through which the
anode passes. The shield cylinders
project 2 mm. inside the ion
collector and protect the end plates
of the ion collector from exposure
to high electric fields; they also
provide the field emission current
which initiates the discharge
[Canad. J. Phys., 36 (1958), 271].

GENERAL PUrPOSE COUNTERS
(TypE 13394)

General purpose counting equip-
ment type 1339A has been de-
signed and developed by the
Airmec Ltd., High Wycombe,
Bucks, England, in conjunction
with the U.K. Atomic Energy
Research Establishment to pro-
vide comprehensive scaling faci-
lities for Geiger and scintillation
counters used for the accurate
assay of alpha, beta and gamma
active samples. The equipment is
of interest to those engaged in
atomic research and development
and to those who apply the end
products of nuclear physics in
hospitals and industry.

SUBMINIATURE ELECTROLYTIC
CAPACITORS

The new Cornell-Dubilier type EC
aluminium-foil electrolytic capa-
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citors are specifically designed
for transistor and ‘low-B’ tube
applications where compactness
is an important design factor.
The smallest case size is 0-187 in.
in diameter and } in. long, and
the largest size, only 0-375 x 1} in.

Type EC capacitors are avail-
able in ratings from 3 to 75 V. d.c.
working, and in capacitance from
1-0 to 250 mfd, depending on volt-
age ratings. The range of ope-
rating temperature is —20°C. to
65°C. The capacitors are housed
in special tubular ceramic cases.
The capacitor sections are sealed
with a special cast resin, making
them moisture-tight and heat-
resistant. Tinned copperleadsare
welded to the anode and cathode
tabs to ensure low-resistance con-
tact. Leads will not pull loose.
Stable capacitance, low dissipa-
tion factor and low d.c. leakage
current assure dependable per-
formance under all normal opera-
ting conditions [J. Franklin Inst.,
265 (1958), 278].

AUTOMATIC SULPHUR DIOXIDE
RECORDER

An automatic instrument which
continuously records sulphur di-
oxide concentrations in the range
0-0-5 p.p.m. with a sensitivity of
0-01 p.p.m. has been developed.
The instrument has been designed
especially for measuring atmo-
spheric pollution and is suitable
for long periods of continuous
operation on a fixed site.

The sulphur dioxide in air is
absorbed by a hydrogen peroxide
reagent in a continuous counter-
current absorption column. This
results in the formation of sul-
phuric acid in the reagent solu-
tion and the consequent increase
in its conductivity is measured.
The important component of the
recorder is the conductivity cell
whichshould have high sensitivity.
The platinum electrodes of the
cell are made in the form of two
concentric cylinders in a glass
tube so that the liquid flows
through the annular space be-
tween the cylinders. The shape
of the cell is such that the liquid
in it is swept away without dilu-
tion by the incoming liquid. To
eliminate temperature variations,
the absorption column, reagent
feed lines and conductivity cells
are enclosed in a thermostati-
cally controlled heated compart-
ment.

The instrument was calibrated
with mixtures of sulphur dioxide

and air over the range 0-0-5
p.p.m.

Portable sulphur dioxide meter —
A portable meter for determining
the sulphur dioxide content of air
has also been developed; the
instrument can be used in a small
car for carrying rapid surveys in a
locality.

The principle employed in the
instrument is based on the reac-
tion between sulphur dioxide in
the air and starch iodine reagent
in a countercurrent absorption
column. The amount of light
absorbed by the unchanged and
the partially decolourized reagent
are compared by photoelectric
cells connected to a galvano-
méter. )

The degree of decolourization
of the reagent depends on the
ratio of air and reagent flow rates.
For comparative measurements
this ratio must be constant and
the flow rates are adjusted by
means of rotameters []. Inst.
Fuel, 30 (1957), 628].

CHLORIDE IoN ANALYSER

An instrument whose chief com-
ponent is an improved silver-silver
chloride electrode has been deve-
loped for continuous measurement
and detection of chloride ions in
aqueous solutions. The instru-
ment is expected to be useful in
chemical process industries for
measuring the salt contents of
processed foods, for detecting
leaks in heat exchangers where sea
water or salt-containing water is
used for cooling, for monitoring
industrial wastes and in water
treatment where chloride ion con-
trol is important.

The silver-silver chloride elec-
trode is made of a mixture of the
metal and its corresponding chlo-
ride salt, formed under high pres-
sure. The billet is structurally
sound and provides a large volume
and area of metal-metallic salt
which gives long service under
stream conditions.

In operation, the electrode and
a reference electrode are immersed
on the process stream. The silver-
silver chloride electrode measures
the potential developed between
the silver metal and itsions. The
concentration of silver ions, in
turn, depends on the concentra-
tion of chloride ions in the stream.
The electrodes develop a millivolt
potential which is fed to the
analyser. The analyser meter
then gives a reading direct in
p.p.m.
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The instrument is not suitable
for measuring chloride ion concen-
trations in solutions containing
strong oxidizing or reducing agents
or substances which increase the
solubility of silver chloride by
forming complex ions [Chem.
Engng News, 36(2) (1958), 50].

IMpACT LEATHER TESTER

A machine for. evaluating the
strength, stretch or crackiness of
leathers, developed at the National
Bureau of Standards, Washington,
U.S.A., is described. The physical
properties of the material can be
determined from the data on grain
cracking and elongation obtained
during the breaking-down process.
The equipment is valuable for
comparing various tannages and
leather lubricants, and is useful
for detecting deterioration caused
by various kinds of exposure. The
equipment consists of two hemis-
pherical tipped plungers attached
to reciprocal shafts and supported
horizontally in the same axial
plane on a 2x4 ft. stand. The
leather specimen is held in an
upright position between the
plungers by serrated steel plates
provided with central apertures
1} in. in diameter. Identical cams
driven in opposite directions of
reaction by an electric motor al-
ternately activate the plungers.
Torce is applied to the specimen
by 27 1b. weights attached through
openings in the stand to the two
plunger assemblies. During a test,
the plungers break down the
leather specimen by striking the
two sides alternately at the rate of
44 impacts a minute.

A comparative study of the
durability, as judged by the
impact tester, of a typical upper
leather of a shoe showed that the
resistance to breakdown is greatest
for straight chrome-tanned leather
containing stuffing mixture, and
lowest for chrome-vegetable tan-
ned leather containing grease.
Straight chrome-tanned leather
containing fat-liquor is less resis-
tant to impact breakdown than
chrome-tanned leather containing
stuffing mixture [Tech. News Bull.,
U.S. Bur. Stand., 42 (1958), 52].
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INSTRUMENTS FOR MEASURING
HumipiTy AND EVAPORATION

Two simple devices, useful in
field work, for determining the
humidity of air and the rate of
evaporation from a surface, have
been developed at the National
Mechanical Engineering Research
Institute of the Council for Scien-
tific & Industrial Research, Preto-
ria, Union of South Africa.

One of them is based on the fact
that the rate of evaporation of
water and, therefore, its cooling
effect on the wet bulb depends on
the amount of water vapour al-
ready in the air. The principal
feature of the new instrument is a
pair of concentric tubes with an
intervening vacuum. The outer
surface of the outer tube is silver-
ed to prevent loss of heat. Air is
drawn slowly through the inner
tube which is packed with a
porous medium kept moist. The
air passing through the tube
becomes saturated with water
vapour and reaches a temperature
(the so-called adiabatic saturation
temperature) dependent solely on
the atmospheric temperature and
the amount of moisture originally
present in the air. Humidity can
thus be calculated without the
use of calibration curves or empi-
rical tables.

The other instrument developed
is for the direct determination of
evaporation from the human body.
This involves the measurement of
minute changes in the humidity
of a stream of air in which the
body is placed. The instrument
uses the property that the elec-
trical resistance of a crystal of pure
salt changes sharply when the
humidity of the air reaches a point
at which the pressure of the water
vapour it contains corresponds to
the vapour pressure at the surface
of the salt at a particular tempera-
ture. This equilibrium position is
extremely critical and can be
determined with the same degree
of accuracy as temperature and
resistance measurements. Trials
on experimental models resembl-
ing to scale the evaporation from
a human being gave values which
compared favourably with the

evaporation values determined by
other means. The instrument finds
practical application in research
into the physiology of human
beings who have to work under
difficult environmental conditions
such as in mines and factories
[C.S.I.R. Res. Rev., 7 (1957), 122].

GALLENKAMP SEDIMENTATION
BALANCE

The basic principle employed in
the sedimentation balance manu-
factured by A. Gallenkamp &
Co. Ltd., London, is that pow-
ders uniformly dispersed in a
suitable liquid are allowed to
settle from a cylindrical column on
to the pan of a special torsion
balance. The pan is always sus-
pended in clear liquid and the
weight recorded is not affected by
changes in the density of the sus-
pension. This is an important
feature of the design because
serious errors may occur if the
balance pan were surrounded by
dispersed particles of unknown
and continuously changing con-
centration.

The instrument has a range of
5-75 u but particles down to 2 p
can be measured if the top size
does not exceed 20 w. Its maxi-
mum sensitivity is full scale
deflection with 0-5 g. of sample of
sp. gr. 1-5 in liquid of sp. gr. 1-0.

A jacketed settling column and
sample introduction system are
mounted on a very. rigid stand
with a robust height-adjusting
mechanism. The bottom of the
column is immersed in a receiving
tank, and a torsion balance pan
fits closely over the end of the
column. The balance is built into
a metal housing and is read on an
optically projected scale.

Dispersed samples are intro-
duced easily, and readings are
taken at intervals which increase
by a factor of 42 in order to plot
an accurate weight/time curve.
So far automatic recording has not
been applied because plotting on a
linear time basis would either lead
to considerable inaccuracy in
calculating the distribution of the
larger particles or require a very
long chart.



Progress Reports

COUNCIL OF SCIENTIFIC & INDUSTRIAL
RESEARCH, INDIA

THE ANNUAL REPORT OF THE COUNCIL OF SCIEN-
tific & Industrial Research, New Delhi, for the
vear 1956-57 records considerable expansion in its
activities. Eighteen National Laboratories were
functioning during the year under report. Of these,
the Indian Institute for Biochemistry and Experi-
mental Medicine, Calcutta, was taken over by the
Council on 1 April 1956; the Central Laboratories
for Scientific and Industrial Research, Hyderabad,
were taken over on 13 April 1956 and renamed
Regional Research Laboratory, Hyderabad; the
Central Mining Research Station, Dhanbad, and
the Birla Industrial and Technological Museum,
Calcutta, were in the planning stage; the building of
the Central Electronics Engineering Research
Institute, Pilani, was completed in October 1956.
The Regional Coal Survey Station at Hyderabad
started functioning during the year.

The number of research projects sponsored by
the Council and in operation during the year was
282. The investigations covered a wide range of
subjects, such as radio physics, instrumentation,
windpower technology, essential and vegetable oils,
dyestuffs, pharmaceuticals and drugs, plastics and
cellulose products. Two research units, namely
the Rain and Cloud Physics Research Unit, New
Delhi and the Tonospheric IField Station, Haringhata,
continued to function during the year.

Sixty-four applications for patents were filed
during the year 1956-57. The number of patents
accepted was 47 and the number of patents sealed
was 25.

Work on the development of stainless steels at the
National Metallurgical Laboratory has resulted in
the production of a stainless steel in which a part
of the nickel is replaced by much cheaper and
readily available manganese. The melting is
carried out in a high frequency furnace and the raw
materials used are Armo iron, mild steel scrap,
low carbon ferro-chrome, low carbon ferro-manga-
nese, eclectrolytic manganese, copper, ferro-silicon
and misch metal. Nitrogen is introduced by blow-
ing the gas on the melt, by the addition of calcium
cyanamide and by the use of high nitrogen, low-
carbon ferro-chrome.

Studies on the production of refractories have
shown that forsterite and sillimanite, which are
abundantly available in India, can be profitably
utilized as raw materials for the manufacture of
refractories. Super-duty hot-face insulation mate-
rials have been produced from indigenous raw
materials.

The Regional Research Laboratory, Hyderabad,
has developed two processes for the production of
high grade active carbon and a pilot plant for its
production has been set up.  Two processes, namely
production of manganese sulphate from low-grade
manganese ores and of cuprous oxide from copper
scrap, have been leased out for commercial deve-
lopment.

A process for recovering ceria of 99 per cent purity
from mixed chlorides of rare earths accumulating as
a byproduct in the Rare Earths Factory at Alwaye
has been developed by the National Chemical
Laboratory. An anion-exchange method developed
at the laboratory has proved effective for the separa-
tion of zirconium from hafnium. Zirconia of
spectroscopic purity, required for atomic energy
work, has been obtained by the above process. A
new process for the biosynthesis of labelled formate
has been developed, which involves the reduction
of C10, by hydrogen in the presence of Ischerichia
coli grown on formate.

The survey of the coal resources of the country,
which is being pursued by the Central I'uel Research
Institute, has led to the discovery of large reserves
of coal for coking and blending in Jharia coalfields,
Jhilinito coalfields in Madhya Pradesh and Raniganj
coalfields.

A résumé of some of the other important re-
searches carried out in the National Laboratories
and under the sponsored research projects is given
below.

Physics — The influence of polarization fields on
restrahlen frequencies of alkali halides has been
studied. It was found that a small displacement
of the lattice of negative ions in the crystal produces
an electric polarization in the medium which, when
the displacement is sufficiently small, may be re-
garded as produced by point dipoles situated at the
lattice points.

Zinc deposited on stearic acid crystals revealed
growth spirals and interlaced spirals; this shows
that two forms of stearic acid crystals exist. The
technique has been extended to the study of the
surface texture of crystals of substituted long chain
compounds. A new superstructure of nickel oxide
has been discovered; it is a metal-excess spinel.

An improved thermal expansion apparatus has
been constructed to carry out measurements of the
coefficient of expansion of various metals atlow tem-
peratures. A spectrograph for measuring the size
of rain drops has been constructed and is based on
the consideration that light scattered by rain drops
depends on the size of the drops. A new instrument
for recording heat radiations from the atmosphere
during day time, an electronic integrating solario-
graph and a micro radiation balance meter and
some accessories for the Beckmann infrared spectro-
photometer have been designed.

A new method which eliminates the necessity of
measuring densities of solutions has been worked
out for the determination of dipole moment and
relaxation time of the solutions from the measured
dielectric constant and loss factor values at micro-
wave frequencies.

An improved four-station method, in which a
fourth aerial is introduced in east-west direction
such that the four aerials occupy the corners of two
adjacent and identical right-angled triangles, has
been developed for measuring ionospheric wind
drifts. )
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A technique for estimating the intensity of vertical
currents in and around a convective cloud —an
important basic parameter in determining the final
sizes attained by rain drops and hence the intensity
of rainfall — has been developed. The method is
based on telemetering pressure levels reached
during successive minutes by a liftless or balanced
balloon after it gets detached at some predetermined
height from the carrier balloon by means of a fine
fuse device.

Chemistry — A paper chromatographic method
has been developed for the separation of chromium
and titanium in which thioglycollic acid and ammo-
nium benzoate are used as the reagents. The
chromium complex gets eluted leaving behind tita-
nium which may be detected by the usual chromo-
tropic acid method. A new microgravimetric
method for estimating germanium, silicon and
phosphorus as acridine heteropolymolybdates has
been worked out. New spectrophotometric methods
have been developed for the estimation of titanium
with phenylfluorone and for uranium and molyb-
denum with pyrocatechol disulphonic acid.

A mixture of phosphorus oxychloride and
anhydrous zinc chloride has been shown to be a
powerful condensing agent in organic reactions and
a number of substituted aryl allyl ketones, deoxy-
benzoins, phthaleins, chalkones, chromonones and
sulphonic esters have been obtained directly from
the acids in high yields using the new condensing
agent. Among the industrially important synthetic
drug intermediates prepared are hexyl resorcinol, p-
methoxy propiophenone, p-hydroxypropiophenone
and deoxyanisoin.

Munetone, isolated from the root bark of
Mundulea suberosa Benth, on the basis of exhaustive
degradation experiments, has been assigned the
structure 2-methoxy-7: 8-(2 isopropyl 4:5-furano)
isoflavone. Stigmasterol and sitosterol have been
isolated in sufficient quantity and attempts are
being made to utilize them for the preparation of
steroidal hormones.

Biochemistry — A tentative method has been
developed for the estimation of nicotine in the
presence of allied alkaloids; the method is based on
the separation of the alkaloids by paper chromato-
graphy, elution with dilute hydrochloric acid and
spectrophotometric estimation at 259 mp. A new
androgenic compound, 19-nortestosterone (19-NT),
with low virilizing properties, has been found to
delay conception in rats probably by deferring
ovulation beyond the normal time. The drug has
marked uterotrophic properties in immature rats,
but has little effect on ovogenesis. Two new biosyn-
thetic penicillins from Penicillium chrysogenum have
been prepared by incorporating long chain fatty
acids from chaulmoogra and hydnocarpus oils into
the penicillin molecule. A new species of strepto-
myces, Streptomyces caiusiae sp.n., has been
isolated from a soil sample from Madras. The
active principle elaborated by the organism has
been found to possess antibacterial and antifungal
activities.

An economic method for the isolation of diosgenin
from Dioscorea prazert Wall has been perfected and
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a patent for the same has been filed. Diosgenin is
a useful starting material for the preparation of
steroid hormones. Progesterone has been synthe-
sized using diosgenin.

Metallurgy — An inexpensive and simple electro-
lytic process for the preparation of beryllium oxide
from beryl ores has been developed. PPure manga-
nese dioxide, suitable for use as a depolarizing
material in dry cells, has been obtained by electro-
lysing manganese sulphate between an antimony-
lead anode and a stainless steel cathode. A process
for electroplating on non-conducting materials, like
glass, wood and plastics, has been developed. The
process consists in producing a conducting metallic
film on prepared and pretreated non-conducting
surface by chemical reduction. A hot-dip aluminiz-
ing process for coating steel, involving the use of
potassium fluoride as an aqueous flux, has been
developed.

Systematic investigations have been undertaken
on the utilization of low-grade manganese ores
for the production of electrolytic manganese and
manganese dioxide. The methods developed in-
clude: (i) regeneration of spent liquor from electro-
lytic cell with low-grade manganese ores; (ii) elec-
trolysis of regenerated liquor or feed liquor to
produce manganese metal and (iii) electrolysis of
regenerated liquor or feed liquor to produce man-
ganese dioxide.

A rapid method has been developed by which the
alternating load on a specimen can be steadily
increased during the testing of plain carbon struc-
tural steels for fatigue resistance. A method for
the estimation of titanium in cast iron, steel, red
mud and ferro-titania, using tannic acid and
cinchonine, has been developed.

Fuels — Studies on coal carbonization have shown
that weathering is responsible for the lowering of
volatile matter, carbon, hydrogen, calorific value
and tar yield of coals; the lowering is inversely pro-
portional to the rank of coal.

A 4 in. diameter, low temperature, fluidized car-
bonization pilot plant, with a capacity of 300 Ib./sq.
ft./hr. coal, feed, which can be operated both batch-
wise and intermittently, has been installed at the
Central Fuel Research Institute, Jealgora, for study-
ing the carbonizing characteristics of non-coking
coals. A rapid modified Liebig’s method for the
determination of carbon and hydrogen in tar, pitch,
anthracene and other high boiling point liquids has
been developed.

Palaeobotanical investigation of Indian coals
from Samla Seam has revealed a number of new
fossils; a new type of megaspore has been identified.

Buildings and voads — An ultrasonic tester for
field and laboratory testing of building materials
and structures has been built. The instrument is
suitable for detecting and determining the depth of
surface cracks and also locating weak and strong
zones of concrete in a structure.

A standard pneumatic test which yields reliable
results for abrasive resistance of aggregates and
cement mortar has been developed. A test track
has been constructed to facilitate testing of various
specifications for cheap all-weather roads.
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measuring
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* Distance measuring instruments, etc.
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CRYSTAL MUSEUM
JARS WITH
COVERS

MADE IN CZECHOSLOVAKIA

For use in the Preservation of
Pathological and Anatomical
Specimens

Each jar is carefully inspected to insure perfect finish, free from striations, bubbles
and waves. Perfect annealing, followed by polariscopic inspection, guarantees a strain-
free jar to withstand any shock or temperature change encountered in ordinary use.

Fourteen sizes now available from stock. Latest price list on request.
LEADING IMPORTERS & STOCKISTS OF SURGICAL & SCIENTIFIC GOODS

B. PATEL & COMPANY

27/29 POPATWADI, KALBADEVI ROAD
POST BOX No. 2040, BOMBAY 2
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Sd. A. Saha, M.Sc., D.Phil.

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

Laboratory
Equipment

‘TEMPO’
AUTOMATIC STILL

for water distillation

Available in
2 and 4 litre capacity

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

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

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

Maximum temperature — 250°C.

Temperature control — By means of a bimetallic
thermostat. Variation not more than 41°C. HOT AIR OVEN

Manufactured by :

TEMPO
INDUSTRIAL CORPORATION (PRIVATE) Lutd.

SONARI ROAD, PARANJPE ‘B’ SCHEME
BOMBAY 24

SP/TIC/10
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Cardiographs, H.F.

AVAIL
OF OUR EXPERT SERVICES

In servicing, repairing and designing your Electrical and
Electronic equipment such as:

pH Meters, Photometers, Conductivity Bridges,
Equipment, Diathermy
Units, Induction Heating Devices, etc., etc.

We have been doing this for various Firms and Govern-
ment Departments for over |5 years past.

A TRIAL WILL SATISFY YOU

RADIO ELECTRIC (PRIVATE) LTD.

2C LAMINGTON CHAMBERS, LAMINGTON ROAD, BOMBAY 4

For standard of quality

always insist on

OSTER’S PRODUCTS

LIQ. AMMON. FORT, all grades
ACID SULPHURIC, Tech., B.P., C.P,, A.R.
ACID NITRIC, Tech., B.P., C.P., A.R.

LABORATORY CHEMICALS: Pure &
A.R. Grade

* = = ® =

Manufactured by

OSTER CHEMICAL &
PHARMACEUTICAL
WORKS PRIVATE LTD.

Regd. Office:
78B Manicktola Street, Calcutta 6
Works:
225 Bagmari Road, Calcutta 11
Telephone No. 35-2052
Gram: JABAKHARA

Estd.: 1922

ACID HYDROCHLORIC, Tech,, B.P., C.P., A.R.

OVENS v

Electrically or Steam Heated

FREDERICK HERBERT

POST BOX No. 6055, BOMBAY 5
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FOR
RAPID & ACCURATE
CHEMICAL ANALYSIS

use

TINSLEY
POLAROGRAPH

with derivative circuit

Here are some advantages:

% MICRO ANALYSIS
% HIGH SENSITIVITY
% QUALITATIVE & QUANTITATIVE ESTIMATION

% SIMULTANEOUS ESTIMATION OF SEVERAL CONSTITUENTS
ON ONE POLAROGRAM

% ADAPTABILITY
% ANALYSIS OF METALS — ORGANIC & INORGANIC SUBSTANCES
% REPEATED ANALYSIS ON THE SAME SAMPLE
% SIMPLIFIED OPERATION FOR USE BY SEMI-SKILLED STAFF
% ROUTINE ANALYSIS WITH SPEED & ACCURACY

*

For further particulars, please contact
Sole Agents in India:

PIONEER EQUIPMENT CO. PRIVATE LTD.

DALHOUSIE SQUARE 139 MEDOWS STREET PURSHOTAM BLDG.
1 MANGOE LANE P.O. BOX 1909 193 MOUNT ROAD
CALCUTTA 1 BOMBAY 1 MADRAS 2
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Manufacturers of
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Bengal Chemical & Pharmaceutical Works Ld.

~The Largest Chemical Works in India

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

Ether, Mineral Acids, Ammonia, Alum, Ferro-Alum, Aluminium
Sulphate, Sulphate of Magnesium, Ferri Sulph., Caffeine and
various other Pharmaceutical and Research Chemicals.

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

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

Fire Extinguishers, Printing Inks, etc.

Office 6 GANESH CHUNDER AVENUE, CALCUTTA 13

Factortes

CALCUTTA - BOMBAY . KANPUR

AN AN NS T A S

We manufacture

IONONE 100 PER CENT, IONONE ALPHA
& BETA, GERANIOL & CITRONELLOL
PURE, METHYL IONONE, HYDROXYCITRO-
NELLAL 100 PER CENT, EUGENOL, CITRAL,
GERANYL ACETATE, GUM STYRAX

Aromatic Chemicals, Essential Oils, Resinoids
and various perfume compounds useful for soap

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

DEVAKARAN MANSION, 36 MANGALDAS ROAD

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

and other

and other toilet articles
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Reliable house for

* LABORATORY GLASSWARES

(PLAIN & GRADUATED)
* THERMOMETERS & HYDROMETERS
* PORCELAIN & SILICAWARES
* PLATINUM & NICKELWARES
* FILTER PAPERS & PRODUCTS
* SCIENTIFIC INSTRUMENTS, etc. etc.

CONTACT:

UNIQUE TRADING CORPORATION

221 SHERIFF DEV)lI STREET, BOMBAY 3
Gram : UNILAB Phone : 30011

From

A MICRO
to
A PHYSICAL BALANCE
you may depend on

€ROY BALANCES

for ther

SENSITIVITY, CONSTANCY &
DURABILITY

Manufactured by

Keroy / Zicvatt / Lzmzted

Service Station & Office Phone
32 LATAFAT HUSSA!N LANE CALCUTTA 10 24-3840 335 NADESHWAR VARANASI CANTT.
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Machinery and Equipment
for
PULP & PAPER INDUSTRY

Complete Pulp Plants « Digesters » Complete Forced Circulation Equip-
ment System Ekstroms and Fittings for Digesters » Liquor Evaporator
Plants System Ramen

Storage Tanks for Fresh and Waste Liquors * Heating and Condensing
Coils « Test and Piiot Plant Digesters » Waste Gas Coolers » Pre-heaters
for Liquor x« Circulation Pumps » Circulation Pipelines % Ring Sieves
» Pipelines and Castings of Acid-proof Steel or Copper x Digester Dis-
charge Equipment x Drain Elbows for Digesters » Upper and Lower
Connecting Pieces for Filling and Draining of Digesters » Drain Slides for
Digesters — for Hydraulic and Manual Operation s« Stuff-pushing Device
for Discharging Digester with Cleaning Shutter » Rinsing Apparatuses
for Stuff Chests System Lindstroms « Apparatus for Taking Stuff
Samples « Stirring Plants « Slanting Valves x« Gate Valves » Slides
» Cocks » Special Fittings » Liquor Testing System with Pressure and
Temperature Recorders x New Lamellar Heat-exchangers System
Ramen for All Heat-exchange Methods — Liquid to Liquid, Liquid to Gas,
Gas to Gas or Condensation Process » New Magnetic Liquid Level
Indicators System Strombergs for Chlorine, Acids under Pressure and
all Dangerous Liquids » Valves, Cocks and Fittings for Acid and Alka-
line Liquors, Vapours and Viscous Stuffs « Washing, Mixing and
Kneading Machines « Pressure Vessels « Storage Tanks x Melting Pots

* Containers + Complete SO, Recovery Plants

FRITZ VOLTZ SOHN

FV5 SOLMSSTRASSE 56-68, FRANKFURT/MAIN
WEST GERMANY

Representatives in India :

MESSRS MUKUT CORPORATION

16A BRUCE STREET, FORT, BOMBAY |
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SIO
INCUBATORS

Made of Asbestos Cement sheets
on teak wood frame and lagged
with suitable insulating materials
for heat insulation. The inner
door provided with glass panes
to facilitate observation of the
contents without lowering the
temperature. Removable shelves
allow adjustment of chamber
space. Temperature in the
working space regulated and
controlled by the automatic
thermoregulator. Easily replace-
able heating elements ensure

undisturbed operation.

Available in different models

For further details please write to:

THE SCIENTIFIC INSTRUMENT Co. Ltd.

6 TEJ BAHADUR SAPRU ROAD 240 DR. DADABHAI NAOROJI ROAD
ALLAHABAD 1 BOMBAY 1
11 ESPLANADE EAST 30 MOUNT ROAD
CALCUTTA 1 MADRAS 2

B-7 AJMERI GATE EXTENSION
NEW DELHI 1
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Just issued

IMPACT ./ Vol. IX, No. 2, 1958

’ .
Unesco's quarterly magazine for THE CONTROL OF HUMAN FERTILITY
those whose interest is the by Sir Solly Zuckerman

understanding of science and the

improvement of social conditions. THE LSE OF GGEANGGRAFHY

by G. E. R. Deacon

e ORIGINAL ARTICLES ON SCIENCE
AS A SOCIAL FORCE

e BOOK REVIEWS

e BIBLIOGRAPHIES A

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

TECHNOLOGY & PRODUCT DESIGN
by John Gray

Send subscriptions to :

ORIENT LONGMANS LTD.

BOMBAY - CALCUTTA - MADRAS PLACE DE FONTENOY, PARIS 7e

STUDENTS’
' MICROSCOPE

.

ADVANCED CLASSES

Manufactured by :

INSTRUMENT RESEARCH LABORATORY Ltd.

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

In development and research depart-
ments, where tests concern grinding,
screening, separating or filtering, ICL
laboratory equipment has many uses.
It is also frequently and profitably
employed in conjunction with pilot
plant for testing large scale processes.
May we send you details ?

RAYMOND LABORATORY MILI.—

for the grinding
of non-abrasive
materials

in batches

up to 20 lbs

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

® Supplied with five interchangeable
steel screens to suit product.

@ Bronze housing easily dismantled for cleaning.

RAYMOND LABORATORY SEPARATOR
a self-contained air separating &

unit for particle size
classification in the dry state.

@ Separating chamber encloses
all rotating parts.

® Simple to dismantle. }
Fan and whizzer combinations

RAPID LABORATORY
ELUTRIATOR

A

N
-
.

VARIABLE

AG0 -guv ans
SF ARy

This elutriator
can be wused
for testing any
fine powder

insoluble

water upto

1200 mesh.

Special

elutriator
water - solu
materials,

sET,

in

for
ble

AIRVENT

*T1 CONTROLLED BY

easily changed to suit product.

© Motor bearings grease-packed. sa ve Time

No oiling required for separator parts.

ro-TAP SiEve shaker— | and Cut

consistent sieve

action.
® Time switch

® Accommodates up to thirteen -
8" diameter sieves.
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for accurate and costs With

testing,
e Uniform
mechanical

LABORATORY EQUIPMENT

control, INTERNATIONAL COMBUSTION (INDIA)

CONSTANT HEAD
UNCLASSIFIEDFEED

SURFACE TENSION

PROJECTED
DOWNWARDS

J
Iullll vua:
-INCNCOCI\

COARSE AND
INTERMEDIATE
MATERIAL
CLASSIFYING
Tuee

PRIVATE LTD.

101 PARK STREET, CALCUTTA 16
Branches at : NEW DELHI & BOMBAY m South India Agents:BINNY & CO. (MADRAS) LTD.
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Saple’s 66 Analytical Balance

Capacity: 200 gm. Sensitivity: 0.1 mg.

This is an analytical balance which is designed to
meet the requirements of an advanced college student
and an industrial chemist.

It has all the good features of the regular analytical
balance, combined with workmanship to withstand
rough handling by students.

Its features are:

* Light aluminium short beam

* Knives and planes of agate

* Pans about 3 in. dia., chrome plated

* Sloping case making the scale completely visible
* Glass base

*

Sliding side doors enable accommodation of more
balances on the same bench

Every balance of this type carries our guarantee

g SCALES MANUFACTURING CO. (PRIVATE) LTD.

PROSPECT HOUSE, 29 RAGHUNATH DADAJI STREET
BOMBAY 1

Telegram: ‘ BISWORKS'’ Telephone: 55-2132

BENGAL INDUSTRIAL & SCIENTIFIC WORKS PRIVATE LTD.

7 JATINDRA MOHAN AVENUE, CALCUTTA 6

accepts the challenge of Independent India by manufacturing high quality

METALLIC APPARATUS, LAMP BLOWN GLASSWARES, ACIDS &
CHEMICALS FOR LABORATORY USE

and importers of

Chemicals — E. Merck’s, Dr. Theodore Schuchardt, B.D.H.,
Thomas Tyrer, Redels and Baker Adamson

Glasswares — Pyrex and Jena

Stains — Dr. Grubbler and G. T. Gurr

Culture Media — Difco

Also stockists of

Indigenous Scientific Apparatus for School, College and Research
Laboratories

A TRIAL WILL BE HIGHLY APPRECIATED

Show room: Branch:
115A CHITTARANJAN AVENUE, CALCUTTA 7 MEDICINE MARKET, PATNA 4
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CRAFTSMAN

a symbol of quality and service
for

LABORATORY & PROCESS CONTROL EQUIPMENT

Offer

A COMPLETE RANGE OF PHOTOELECTRIC COLORIMETER FOR CLINICAL, METALLURGI-
CAL AND BIOCHEMICAL COLORIMETRY — CRAFTSMAN BUILT

» OVENS & INCUBATORS, LABORATORY FURNACES, LABORATORY PYROMETERS, THERMO-
STATS, ETC., BUILT BY CRAFTSMAN

= CRAFTSMAN BOMB COLORIMETERS, EQUIPMENT AND APPARATUS FOR OIL, SUGAR
AND CEMENT LABORATORIES

= MICROSCOPES AND ACCESSORIES AND GENERAL LABORATORY GLASSWARE

m PYROMETERS, THERMOCOUPLES, pH METERS, GALVANOMETERS, POTENTIOMETERS,
FLUX METERS, ETC., FROM CAMBRIDGE INSTRUMENT CO.

s PHOTOVOLT COLORIMETERS AND pH METERS

Address your enquiries to

CRAFTSMAN ELECTRONIC CORPN.
PRIVATE LTD.

Laboratory, Factory & Office
SETHNA HALL, NESBIT ROAD, MAZAGAON, BOMBAY 10

Phone: 42346
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SUWANTON
RECORDING THERMO-BALANCE

Records simultaneously and continuously
| WEIGHT, TIME & TEMPERATURE

The location of furnace above the balance
saves the latter from the effects of heat and

convection currents which reduce sensitivity

*

THIS STANTON “PRIDE’
has been installed at the

ATOMIC ENERGY ESTABLISHMENT

GOVERNMENT OF INDIA
TROMBAY, BOMBAY

MADE BY

STANTON INSTRUMENTS Ltd.
LONDON

SOLE AGENTS

MARTIN & HARRIS (PRIVATE) Ltd.

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

Prinic. ., H. JAcQuEMOTTE, S.J., at the Catholic Press, Ranchi, India
Publishea by the Council of Scientific & Industrial Research, India. Editor: B. N. SasTrI, M.Sc.

Regd. No. P-842
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