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For the special attention of Geology Departments of

new Engineering Colleges

Ward's Geology Division with its
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NARROW SP ... N
RECORDERS "'''u·
rately measure d..c
potenti:lls as low as
0.1 microvolt and
spOins as n.arrow as 100
microvolts. Available
as a precision indicator.
circularchut recorder.
and strip chart
recorder. Useful (with
appropri.ne primary
meHurinz elemenu)
for musuring dlfferen ..
tial temperatures and
slieht vuluions in
the umperHur'u of
small objects throuch
the use of n.diHion
pyrometry.

ConlO([

Honeywell

BLUE STAft ENGINEERING
C;O. (Bombay) PRIVATE LTD.

K...5TURI .UILDINGS,

IAHSHEDII T...T... RO"'D, .OH....Y I
1.1.0 Of CALCUTTA, DELHI. MADIIAS

BLUE mSTAR

with

Measure and plot changes

in variables as they occur•••

instruments for research

"'DJUSTABLE SP"'N
RECORDER Meuures
spOlns and magnitudes
of a variety of emf's.
Instrument calibration
(an be in terms of
any vuiable reducible
to d·c voluCe. Can be
used with thermo­
couples, steam Cages.
tachometers. and
other tunsducers.

Here's an exceptional group <If instruments to
measure and record your research findings
swiftly, surety, conveniently. These ElectroniK
instruments for research can speed completion
of your projects, by eliminating many of the
(edious, time-consuming details oftesl work.

FUNCTION PLOTTER Autom3ticall,. .nd (Ull­

tinuously plots Oil curve which shows the rebelon.
ship of one vOiIriable to .. not her Typical uses;
speed versus torque. stress 'ienus strain,
temperature versus oressure, platt voltOige
versus plate current (and other electron tube
charaCteristics). and many other vuiable
relationships.

£kiJIumjK
EXTENDED R...NGE
RECORDER Faciliutos
musurement of any
linear vari,\ble whose
values (hanle over a
wide nonce. and where
precise ev.. luuion and
lood resolution are
Imporunt. This instru­
ment is particularly
suited to tile meuure~
mene of (orces In
conJunction with Ii

strain Cage bridle.
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B.D.H. Amino Acids are now

~llNO HIDS
of

D II 1II,.1t"'act"re
B. · ·

in normal regular production as
a result of development work

L_---------;-:==::-: carried out in the B.D.H.
Laboratories since 1945. They are available in
adequate quantities for laboratory use and
enquiries for larger amounts are invited.
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further informa,lion
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Reshaping of damaged platinum apparatus
undertaken at Rs. 3 per gram.

Replacement of damaged platinum appa­
ratus at Rs. 4 per gram.

Any article in platinum manufactured and
supplied as per specification.

All items manufactured from

•Special Platinum' guaranteed

99-9% and over
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'PYREX'
REGD. TRADE MARK BRAND

STANDARD INTERCHANGEABLE GROUND GLASS JOINTS

SIMPLIFY APPARATUS ASSEMBLY

This practical development of ' PYREX' Scientific Glassware is
strictly in accordance with B.S.S. No. 572/1950.

Because these ground glass joints are standard and interchangeable.
they not only simplify apparatus assembly, but also ensure perfect
fit and freedom from leaks. Standard adaptors make possible smooth
interchange between vessel and vessel.

In addition, the sturdy strength of the joints and the robust
walling of the tubing are a distinct protection against fracture
whether this be due to rapid exchange of temperature or actual
physical shock.

These characteristics make 'PYREX'
Scientific Glassware distintly safer and
more reliable than ordinary glassware
thus leading to greater economy in usage.

'PYREX'
Laboratory

and

Scientific

Glassware

MADE BY:

JAMES A. JOBLING & CO. LTD.
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Sole Agents for India
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ASSOCIATED SCIENTIFIC
CORPORATION
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CALCUTTA 3

ASSOCI!TED SUPPLY AGENCY

•
Overall Height

6 feet

MACHINE

TWIN HEAD

BOTTLE

FILLING

Phone: 55-5032

REAGENT BOTTLES

Gram: MAYBLOOM

Conical shoulder. wide­
neck. standard ground
joint socket and flat
stoppers, octagonal,
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The New

handy and

easy-to-carry

MICROSCOPE
MODEL Mil

suitable for

field work

•
Available as

* Monocular
or

* Binocular

* POLARISING

* PROJECTION

WILD Binocular Research Microscope
Mil BRGL with dust-proof steel hood and
leather carrying strap

Extra Attachments for:

* DARK GROUND *PHASE CONTRAST

.:t 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

Sadhana Rayon House, Dr. D. Naoroji Road

BOMBAY

RAJ-DER-KAR & CO.

Telephone: 26·2304
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5PU~ DoDV

. SIEVES
8-inch diam.• Up to 250 mesh

&

for

SOIL

CEMENT

CONCRETE

Testing Equipment

Write to:

SCIENTIFIC EQUIPMENT WORKS
11m TILAK MARG, DELHI 6

ANALYTICAL REAGENT

Sulphuric Acid

Sp. Gr. (Abt.) ....••.•.•... 1·84

Free from Nitrogen

Maximum amount of impurities

T.I.cram: CHEMBIO Telephone: 27029

Non-volatile Matter 0·0025%

Heavy Metal (as Pb) ....•... 0·0002%

Iron 0·000 I%

AS20 3 ••••••••••••••••• 0·0001%

Chloride .•............. 0·0008%

THE INTERNATIONAL CHEMICAL
INDUSTRIES

103B UPPER CIRCULAR ROAD

CALCUTTA

A14

MANUFACTURERS OF

NEUTRAL GLASS
AMPOULES

For 'further particulars, write to:

BOMBAY SCIENTIFIC
GLA88 WORK8

ARAB HOUSE, KHETWADI 13TH LANE

BOMBAY ..
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single pan

Stanton's new

GREATER WEIGHING SPEEDS
Bolh bondl ton b' IlJ,d - porliol rt/'M'
Iwilth tJimi1l41tJ I/OW ItQrting - convenient
banking oj 1010'" morlud w'igbl loading
dials.

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 lorg, ,oli!y o{(tJlibl, pan lpatt-dllDl
"I,OJ' 01 btntb 1..,1- lo"nltr indilolor for
w'ighll otfjottnl 10 grolillll' limn 01 bolt
oj bolontt.

/ /~rframatic balances
fI

streamlined for sJ~ed

INCOMPARABLE RELIABILITY
Appli,dloaddtlignojprwtnd,ptndobilily­
fill'd .,ith Slonlon Synlb'lit Soppbirt
( Cor"nd"m) Plontl - ogol' ormlm'n!
bloringl and Ir.Nf' gllDrdl - Iloinltll 11,,1
."igbll CloJl •A' otfjllJlm,nl.

And dial weight loading up to 200 grammes •
We Jha/l be glad to fend yOIl Ollr i/lJlJtrated leaflet. Men/ion Pamphlet SIRI3

tUneMfd,~$av4P
-THE lAST 1WJIt, IN Atn'#/ilArtCJ.W~/t;NINfi

MARTIN & HARRIS (PRIVATE ) LTD.. Savoy Chambers.
Wallace Street. Fort. Bombay. Tel: 30073

Sol. Ag,"ts ill Illdia for STANTON INSTRUMENTS LTD., 119 OXFORD STREET, LONDON W.I
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Estd. 1920

M. RAMCHANDRA & SONS
KELEWADI, GIRGAON, BOMBAY

Manufacturers of

PHARMACEUTICAL MACHINERY &

LABORATORY, HOSPITAL

and

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

* STAINS, etc.

BOROSIL
LABORATORY GLASSWARE

such as

FLASKS, BEAKERS, CONDENSERS, MEA­

SURING FLASKS, MEASURING CYLINDERS,.

PIPETTES & ANY SPECIAL APPARATUS

MADE TO DESIGN

and

PENICILLIN VIALS, VACCINE BULBS­

WHITE & AMBER

I)

ALL OTHER APPARATUS & EQUIPMENT

MANUFACTURED TO CLIENT'S DESIGN

INDUSTRIAL & ENGINEERING

APPARATUS CO. PRIVATE Ltd.
CHOTANI ESTATES, PROCTOR ROAD

GRANT ROAD, BOMBAY 7

A16

5P/MR/I............~ .
t t

I
t Direct Importers t

for 1+

i * LABORATORY CHEMICALS

I * PHARMACEUTICAL t
+ CHEMICALS +

i * FINE CHEMICALS i++'

* VITAMINS

1
PI,." "j" to, I

+ B. BABULAL & Co. +

+ 71 PRINCESS STREET I
t POST BOX No. 2409, BOMBAY :1! Gram; PETROLJUM Pho.e : 28465 +
.....................................
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TO COMBAT

PROTEIN MALNUTRITION

insist on

HYDROPROTEIN
(Oral & Injection)

• Rich in Essential Amino Acids

• Biologically Adequate

Lysine 170
Histidine

Arginine

160

Threonine 0.
'"::E

Proline '"! 140
z

Tryptophane C

'"...
:>:

Methionine ~...
~

Valine A 120

Phenylalanine

Iso-leucine

Leucine

24186 12

DAYS

Weight response of protein depleted rats to
feeding of Hydroprotein.

o
Chromatogram

from

Hydroprotein

BENGAL IMMUNITY Co. Ltd.
153 DHARAMTALA STREET, CALCUTTA 13
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SHORT BEAM ANALYTICAL BALANCE
MODEL M 51

A useful balance for research and industrial
institutions because of its accuracy, combined
with consistency. Its period of oscillations
being small, it is found useful where rapid
weighments are necessary.

Its fine features are
Built from selected materials such as:

• Beam - Cut from rolled brass sheet
• Ed~e & Planes - Best quality agate
• Stand - Gunmetal
• Base - Black glass
• Case - Burma teak and glass

It is a development of last thirty years of experience

Every such balance carries our guarantee

Full particulars sent 011 apptication

..:;::;~ SCALES MANUFACTURING CO. (PRIVATE) LTD.
PROSPECT HOUSE, 19 RAGHUNATH DADAJI STREET, BOMBAY I

We manufacture

* 'PINCO' Gas Plant, Burners, Taps
* Incubators: Hatching & Bacteriological
* Thermostatic Baths, Ovens & Hot Plates
* Vacuum Pumps, Ovens & Stills
* Laboratory Shakers & Stirrers
* Autoclaves & Sterilizers
* Automatic Distilled Water Stills
* Glass Density Apparatus
* Physical, Chemical & Biological Apparatus.

Models & Charts
etc. etc. etc.

'PINCO' GAS PLANT
(or Educational, Research and" Industrial Labora­

tories, Hospital and also (or cooking purpose

We repair
* All types of Optical, Mechanical, Electrical.

Electronic & Survey Instruments

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

Al8

Tel_cram:
PINCO, CALCUTTA

Telephone;
14-1m
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Paper Chromatography & Electrophoresis

WHATMAN FILTER PAPERS
(Made in England)

Specially selected Filter Papers for chromatography and electrophoresis are avaib.ble from stock
in packets of lOO sheets, 18! X 22! inches.

Grade No.1 - Widely used for all types of chromatography.
Grade No.2 - For amino acids, peptides, proteins and electrophoresis.
Grade No.3 - For inorganic work and electrophoresis.
Grade No. 3MM - For inorganic work and electrophoresis. Faster than No.3.
Grade No. 4 - Widely used for amino acids, sugars, etc.

For other Whatman Filter Papers for various purposes covering both Qualitative and Quantitative
requirements, ask for our Detailed Price List.

Leading Importers and Stockists

B. PATEL & COMPANY
27/29 POPATWADl, KALBADEVI ROAD

POST BOX No. 2040, BOMBAY

r· ···· ·..·..··..···································· ~

Equip your
laboratory
with

. LABORATORY & PHARMACEUTICAL .

~ CHEMICALS, ANALYTICAL & l

j L::!i~::.;:,~:~~s~;~' I
ETC.

Directly imported by

S. MATHURADAS & CO.
P.O. BOX No. 2113

PRINCESS STREET

1 BOMBAY 2 1
! G..m : .. SMATHURCO .. Phone: 30273 i
L__ J
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LABORATORY
GLASS

APPARATUS
•

Sole Selling Agents

GHARPURE & CO.
P·l6 ROYAL EXCHANGE PLACE EXTN.

CALCUTTA I

Gram: MEENAMO • Phone: 22·2061
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PLANTS

CHEAP " SIMPLE
source for GAS

for all type of

HEATI NG
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., P.O.B.5576, BOMBAY 14

For
Scientific- Medical-Industrial

LABORATORY EQUIPMENT

Beck Kassel Microscopes & Accessories
•Nedoptifa' Phase-contrast Microscopes

Refractometers, Spectroscopes, Telescopes
Metrohm pH Meters & Stirrers
Memmert Ovens & Incubators
Palmer's Physiology Apparatus

Bosch Balances, BHG Centrifuges
Summira Calculating Machines

Blue Seal Microslides and Coverslips
Cambridge Instruments

British Thermostatic Controls
TIM-India Laboratory Equipment

CONTACT

J. T. JAGTIANI
National House, 6 Tulloch Road. Apollo Bunder

BOMBAY I
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FOR
FACTORY

WORKSHOP
AND

LABORATORY
COMPOUND HEATERS

FURNACES

GAS FLOW HEATERS

GLUE HEATERS

HOT PLATES

HUMIDITY CABINETS

IMMERSION UNITS

KETTLES FOR WAXES

PLASTIC DIP POTS

SALT BATHS

SOLDER POTS

TINNING BATHS

TROPICAL CHAMBERS

VACUUM IMPREGNATING PLANT

WAX POTS

SPECIALLY DESIGNED
EQUIPMENT

Humidity test cabinet, of intermediate capacity, from

the' B-W' range. Performance characteristics include:

relative humidity from 40 to 99 per cent plus; tempera­

ture control to 0.5°C. or better; dry heat to 100°C.;

wet heat to 70°C.; refrigeration to O°C.; auto-controlled

rapid cyclic temperature variation, under damp heat

conditions, adjustable for frequency and amplitude.

LONDON & BLETCHLEY, ENGLAND

Sales Agents in India:

ASSOCIATED INSTRUMENT MANUFACTURERS
(INDIA) PRIVATE LTD.

INDIA HOUSE
FORT STREET
P.O. BOX 119

BOMBAY

J.S.I.R.- JULY 19S9

B-5 GILLANDER HOUSE
P.O. BOX 2136

CALCUTTA

SUNLIGHT INSURANCE
BUILDING

26·27 ASAF ALI RO~D
NEW DELHI
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We manufacture
IONONE 100 PER CENT, IONONE ALPHA &
BETA, GERANIOL & CITRONELLOL PURE,
METHYL IONONE, HYDROXYCITRONELLAL
100 PER CENT, EUGENOL, CITRAL, GERANYL

ACETATE, GUM STYRAX

and other

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

other toilet articles

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

BOMBAY:2
B.a"tA :

Oppoalte City Post Office
BANGALORE CITY

Announcing the New Journal

of the

National Metallurgical Laborato~y

NML TECHNICAL JOURNAL

G.am:
• SACHEWORKS •
BOMBAY-DADAR

A quarterly publication containing technical
articles, statistical data, recent developments,
etc., relating to metallurgical subjects.

Source of valuable information to industries
and research organizations.

For full particulars, write to:

THE EDITOR, NML TECHNICAL JOURNAL
NATIONAL METALLURGICAL LABORATORY
JAMSHEDPUR 7, INDIA
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JOURNAL OF THE INDIAN BOTANICAL SOCIETY
The]. Indian bot. Soc. is a Quarterly now running Volume 38 (1959).

The Annual Subscription is Rs. 30.00 or £2-10-0 or $ 7.50 for a complete volume
of four numbers.

Back numbers of the Journal and the following Special Publications of the
Society are available:

• THE FLORA OF INDUS DELTA-Rs. 5.50
.'

• PROFESSOR M. O. P. IYENGAR COMMEMORATION VOLUME-Rs. 30.00

• HISTORY OF BOTANICAL RESEARCHES IN INDIA, BURMA: & CEYLON:
Part I - MycololaY & Plant Pathololay by PROF. S. N. DAS GUPTA - Rs. 5.50
Part II - Systematic Botany of Anlalosperms by REV. FR. H. SANnPAU, S.].- Rs. 4.70
Part III - Palaeobotany by DR. A. R. RAG - Rs. 4.50

• MEMOIR I OF THE SOCIETY -. Rs. 8.50

Further particulars from:

THE BUSINESS MANAGER & TREASURER, INDIAN BOTANICAL SOCIETY
UNIVERSITY BOTANY LABORATORY

MADRAS 5, INDIA

ZOOLOGICAL SOCIETY OF INDIA
Estd. 1939

(Registered under Societies Registration Act 21 of 1861)

Membership StdJltription: Rs. 15 per year ..ith Journal; Rs. 10 without Journal
Admission Fee Rs. 10

PUBLICATIONS

The Journal of the Zoolol!ical Society of India - Started 1949. Published bi-annually
Annual Subscription: Inland Rs. 20; Foreign Rs. 22
A few back numbers are available, subject to prior' sale. Selected advertisements accepted

Bulletin - Nos. 1 and 2

Year-Book"":'" Started since 1956-57

Indian Zoolo~icalMemoirs on Indian Animal Types - initiated by (late) Prof. K. N. Bahl:
Nos. 3 (Ostrea), 6 (Palaemon) and 7 (Salmads)

Reprints of a few papers of the Indian helmintholoaist, the (late) Dr. G. D. Bhalerao

Indian Journal of Helmintholol!Y (started since 1949)

Prof. Thapar's 60th Birthday Commemoration Volume

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

Honorary Treasurer, Zoolol!ical Society of India, 34 Chittaranjan Avenue, Calcutta 12
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ENGLISH WARING BLENDER

An excellent apparatus for rapid preparation of

homogeneous pulp-like or liquid samples,

invaluable for Chemical and

Biological Laboratbries

LABORATORY FURNISHERS
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BALANCES for
SCHOOLS, COLLEGES, INDUSTRIAL

LABORATORIES & RESEARCH INSTITUTES

No.5x No.6 No.2

CATALOGUES SENT ON REQUEST

MANUFACTURED BY:

SCIENTIA INDUSTRIES (INDIA) PRIVATE Ltd.
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Indian skill can make
THE MAKERS OF RENOWNED .. BASYNTH" 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:

ROTARY VACUUM PUMP
Laboratory Model

• ALL INDIAN MATERIALS &
CONSTRUCTION

• I 9 S 8 MOD E L : T S R P /3 0,
TWO-STAGE PUMP

BASIC & SYNTHETIC CHEMICALS PRIVATE LTD.
P.O. JADAVPUR UNIVERSITY. CALCUTTA J1

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

INDEX TO ADVERTISERS

I~P.\CT, L·sl.<ico, PAWlS A lit

ISOIAS SeltSCI ;-';:1 ws AS50CIATION, CAI.cnTA A II)

bOlAS STASO .. RIIS I:-lSTlTt'TIOS, ~I.\\' J)11.1II ••\:Jj'

ISDUSTRIAL & ESGI)\IEERISG ApPARATUS CO. PRIVATE LTD.,
BOMB.W AIG

ISTI:RSATIONAI. ACESCIES, B010WAY A:!S

ISSTRU1oIE~T RESEARCII LADORATORY LTO., CALCUTTA A38

ISTERNATIOSAI. CnUIICAL ISl.IUSTWIES, CALCUTTA A 14

ASH" SCIEl'TII'IC Co., BO,\tnAY A2,";;

AS!'OClATED ISSTRu~,£sT MANUf'"ACTURF.:RS (INDIA) PRIVATE
LTD., CALCUTTA A21

AS~OC1An;U SCII·STlFle COKI'ORATlOS, (AUTTT" :\12

ASSOCIATED Sn'I'I.'· AGENCY, CALCUTTA A I:!

13. I3AAt;LAL & Co., IJO~IRA\' A16

BASIC S: SVNTllf"TIC CIlFMICALS PRIVATI-: LTD .• CALCUTTA A2:,

HI SCAI. (111-.)111 \1. & PIIAJo,IA(LUTICAI. \\'011:1\.5 LTD.,
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Br:SGAI. J)nIUl\It\' Co. LTD., CALCUTTA A 17

Bll.;E STAR EsGI:-,... ERI:-;'C Co. (DO~>lUA\') PRI\"An: LTD.,
BOllll"Y A7

130~lTJAY SCII:Sl'IFIC Gr.ASS WORKS, BO~H1A" A 14

B. PATf:I. & Co.• 130MRA\' AI!I

BRlTlSII Dl(uc HOUSES (bwlA) Pl(lVATe LTD., BOMUAY Arl

CL:>:TRAL GI.A."S & CER.OllC I~ESEi\I(CIl [S~TI'l'I'TI , CAl.CI:Tr,\ A3i

CI(AFTS"-',\S ELI';C'mONIC CORI'OI(ATIOS PI(IVATI\ LTD., 130M DAY :\3H

A:.!:!

A3u

A2

A:!:!

AI!l

.~:17

AI:.

Aa3

Au

Au

A3.'
A3,j

A3~

A23

A:?:;J

A:W
A."

A:?: 1

A5,4()

A12

AI...

. A 13,2'.)

An
A3li

Ali'\

A~~

A~8

:\.14

... A30, 31

Alu

RAJ·DER·J{AR & Co., 130:'IBAY

RAVIN ORA & Co. (PLATINUM), BOMB.\\'

RnA SCI£NTIIilC Co., BO~lnAY

SAI'I.E'S SCAl.ES MANUFACTURING Co. (PRIVATE) LT[)., B0101IlA\'

Scn:NTIA INOUSTIWES (INDIA) PRIV.\T1': LTD., BOWRAH

SCIENTIFIC ApPARATIJS MASUI,'ACTURI:-IG Co., DOMBA\'

SCIENTIFIC EQUII':'II::ST \\'ORI<S, DEllI1

SCIF-NTIFIC INSTRUMENT Co. LTl'., ALLAHABAD

S. H. KELKAR & Co. (PRIVATE) LTD., 130MBAV

S. MATIIURAD.~S & CO., BOMBAY

STANI)ARI) M"TAI. Co., CAI.CUTTA

STANTON INSTRU1oU:NTS LTD., LONDON

TE101PO INDUSTRIAL CORPORATION (PRIVATE) LTD., llOMBA)'

TOSHNIWAL BROS. PRIVATE LTD_. IJ01otB.\Y

UOAV SCIENTIFIC ISOCSTRIES PRIVATE LTD., CALCUTTA

USIQUE TRADING CORPORATION, BOMBA"

VED CARL ZEISS, ]ENA

VOLTAS LTD., BOMBAY

ZOOLOGICAL Socr ..;T\' OF INDIA, CAI.CUTTA

JOURNAL OF TilE INI>lA:-l DOT.'SIC.'L SOCIICTY, :'IIAOR.'S

]. T. ]ACTIANI, BOMBAY

I{EROY (PRIVATE) LTO., CA1.CUTTA

LABORATORY FURNISIIERS, BOMBAY

MARTIN & HARRIS (PRIVATE) LTD., 30:'IBA\'

l\1EGIINA INDUStRIES PRIVATE LTD., CALCUTTA ..•

MOTWANE PRIl'An: LTD., BOMBAY

l\1. RAMCIIANDRA & SO:-lS. BOMBAY

NATIONAL METALLURGICAL L.\BOIL\TOR\', JA~SIlEDPI..;R

N. SUSDF.RLAL & Co., BO.IBAY

PRECISION INSTRUMt:ST CORPORATION (hOIA) PRI\·.\TI~ LTD.,
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Announcing

THE WEALTH OF INDIA
A DICTIONARY OF INDIAN RAW MATERIALS AND

INDUSTRIAL PRODUCTS

Raw Materials: Vol. V (H-IZ)

Provides a comprehensive survey of published information

on the distribution, availability and utilization of the
plant) mineral and animal resources of India

No. of entries, 318

Includes articles on Helianthus (Sunflower), Hevea

(Rubber), Hibiscus (Mesta), Holarrhena (Kurchi), Hordeum

(Barley), Hydnocarpus (Chaulmoogra), Hyoscyamus

(Henbane), Indigo/era (Indigo), Ipomoea (Sweet Potato),

Jasminum (Jasmine), Juglans (Walnut), and Juniperus

(Juniper); Iron Ores and Kyanitej and Insects and

Insect Pests

DEMY 4TO PAGES XXVIII + 332 + XII

16 PLATES & 169 ILLUSTRATIONS

A26

Price Rs 30.00 (postage extra)

Publications Directorate,
Old Mill Road, New Delhi 1

CSIR
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Current

SPEED IN THE DISSEMINATION OF
RESEARCH RESULTS

LIBERAL FINANCIAL GRANTS TO SCIENTIFIC PUBLI­

cations and information centres, recently announced
by the National Science Foundation, provides an
indication of the rising importance attached to scien­
tific communication in U.S.A. The Foundation's
support to scientific publications alone during the first
quarter of 1959 was $ 527,803 which is nearly five
times that made during the same period in 1958.

The grants are intended to assist scientific publi­
cations during critical periods, encourage testing of
experimental methods of speeding laboratory results
into print and new methods of dissemination of
scientific information, and develop new ways of
helping scientists to find what they need. Support
has been extended to data compilation centres to
survey the needs of scientists for critical numerical
data and develop uniform editorial standards for the
presentation of data. Aid is given to journals con­
fronted with financial difficulties incident on printing
expanding volumes of research data at ever rising
costs. Grants are also made to journals in geo­
physics, astronomy, mathematics and other fields to
reorganize or expand, publish back log of manuscripts
or issue cumulative indexes. Other grants are in­
tended to develop new methods of dissemination of
scientific information. For example, the American
Physical Society has been enabled to publish a new
monthly periodical, Physical Review Letters, utilizing
special typewriter composition, so that research
workers are informed quickly of new developments.
This periodical publishes short, unedited communi­
cations of research information ten days to two
weeks after their receipt and includes abstracts of
full papers about three months in advance of their
publication in Physical Review.

The measures announced by the National Science
Foundation put the accent on speed - speed in the
dissemination 0 f research results. Concerted efforts
are being made in other countries too to ensure rapid
and efficient distribution of scientific information to
users in the research laboratory, in industry, and
elsewhere. The awareness of the need for such

Topics

efforts is not lacking in India, but positive steps
have yet to be taken to induct speed into scientific
communications. The tendency of some of the
research workers to communicate their papers for
publication in foreign periodicals, many of which are
already faced with a back log of manuscripts, cannot
be regarded as conducive to speed in the publication
of research results. Whatever may have prompted
this practice in the past, developments in documen­
tation and the publication of bibliographical periodi­
cals ensure that research results, wherever published,
are promptly brought to the notice of users, provided
they are of sufficient merit. This was pointed out by
Prof. G. I. Finch at a conference of Directors of
:'-Jational Laboratories held in Delhi in 1956. The
need is to develop media of high standard for the
publication of research communications and this is a
responsibility primarily of scientists and learned
societies. The ational Science Foundation's an­
nouncement emphasizes the importance of short
communications in the form of 'Letters' and the
support extended to the pUblication of Physical
Review Letters will bring research information to the
notice of research workers three months in advance
of their publication in the Physical Review. Many
other international periodicals are following the
example of Physical Review. As a supplement to
Tetrahedron, ~he Pergamon Press, London, have
commenced the publication of Tetrahedron Letters,
in which short communications of interest to organic
chemists will be published within a week or month of
acceptance. These developments should be taken
note of, particularly by some of the bibliographical
periodicals in India, which exclude short communica­
tions from their purview. The time appears to be
ripe for the publication of a periodical exclusively for
short communications in the interest of speeding the
dissemination of research results.

SUMMER SCHOOL IN THEORETICAL PHYSICS

THE SUMMER SCHOOL IN THEORETICAL PHYSICS.

organized by the Ministry of Scientific Research &
Cultural Affairs at Mussoorie. during May-June 1959,
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provided, for the first time, an opportunity to uni­
versity professors and research workers to commune
and discuss developments in a field which is basic
to the progress of science. Some fifty delegates
from different parts of the country participated in the
deliberations, conducted under the general guidance
of Prof. S. N. Bose, F.R.S. And as they resided in
the same campus throughout the period of the school
(from 22 May to 18 June), the delegates had oppor­
tunities to discuss and critically appraise the results
of nascent research and plan collaborative research
on problems considered promising.

It is safe to prognosticate that the Summer School
in Theoretical Physics will become an annual event.
There is unanimity among the participants on the
benefits of the present meet and a recommendation
has been made that the National Institute of Sciences
should set up a committee to co-ordinate the work of,
and promote liaison between, research groups in India
working in different problems of theoretical physics.
The participants felt that institutes for advanced
research should be established for the promotion and
intensive development of theoretical physics in the
country. '

The success of the Summer School at Mussoorie
will no doubt stimulate the organization of similar
schools in other selected fields which are receiving
particular attention in this country. The organiza­
tion of such schools demands advance planning and
they fulfil a need somewhat different from that of
symposia and seminars. Inti!l1ate and unhurried
discussion and mutual criticism in an informal and
academic atmosphere are conducive to the promotion
of creativity among scientists and every measure
that leads to such beneficent results should be warmly
welcomed.

SCIENTISTS' POOL

•How IS THE EVER-INCREASING NEED FOR RESEARCH

and development to be matched against the shortage
of trained specialists in various fields is a question
whiCh is current in many countries, and India is no
exception. While research and development are
necessarily limited by the availability of manpower,

298

a practiCal approach to the optimizing of research
effort is to utilize to the best advantage all the re­
sources of trained manpower and, at the same time,
enlarge the facilities for training of scientists and
technologists within the country. The Council of
Scientific & Industrial Research and the Directorate
of Manpower in the Ministry of Home Affairs are
seized of these problems in India.

One of the problems wilich has recently received
close attention relates to the utilization of personnel
with distinguished academic records and who have
received specialized training in foreign countries.
Do they always find, on return to India, employ­
ment calling for the expert knowledge they have
acquired? There are also persons who are employed
in the countries in which they have received post­
graduate training in special fields. Is it possible to
get them back to India and utilize their talents for
furthering various proj ects under the national plan?
To assist such persons in finding suitable posts and
obviate hardship anel frustration due to the lack of
suitable employment over long periods, it has been
recently decided to create a • pool' (under the control
of the Council of Scientific & Inelustrial Research) for
temporary placement of qualified personnel, until
they are absorbed in suitable posts. Perso!Js trained
in Indian institutions with high qualifications and
outstanding academic records are also eligible for
appointment to the pool.

Recently, the Council selected candidates for the
pool whose normal strength will be 100. Persons
selected for temporary placement will receive a fixed
monthly salary varying between Rs 350 and 600
according to their qualifications and experience; in
exceptional cases, a salary in excess of Rs 600 may
be offered with the prior approval of the Govern­
ment. The term of the pool officers is not limited
to any specified period, but the question of their
placement and. utilization will be reviewed at least
once a year. Arrangements are made to attach
or second the selected persons to Go~ernment de­
partments, state undertakings, national laboratories,
universities, and scientific and technologiCal insti­
tutions, including establishments under the private
sector.



Communication of Research Information

RAM D. TANEJA

Rensselaer Polytechnic Institute, Troy, New York

AN event of interest to scientists in general and
to science writers in particular was the Sixth
Annual Convention of the Society of Technical

Writers and Editors (STWE), which was held in
Washington during November 1958. The conven­
tion brought together over 600 scientists, engineers,
information scientists, technical writers and editors
from government, education departments and indus­
try, and discussions at a technical level were organized
on several topics, such as the role of language in
communication, training of technical writers, writing
for technical periodicals, technical reporting, scientific
documentation, and layout planning.

This convention of scientists, writers and editors
is one of the several held in the United States from
time to time and provides an indication of the growing
importance attached to the communication of tech­
nical information. It is being increasingly realized
that the scientist and the engineer must develop, to
a high degree, the ability to communicate with their
colleagues, with the management, and with the non­
technical public. The importance of identifying the
barriers that exist between different scientific disci­
plines, between technologies, and between scientists
and technologists working in the same general field,
cannot be overstated when it is realized that research
is not an end in itself. Knowledge gained has to be
distributed to those who can use it. In this process
there comes a stage when facts must be marshalled,
linked together, and given an expression, and here
again what is not properly presented is simply not
present - and its purely potential existence is of
little avail.

Technical writing

With the phenomenal developments currently
taking place in science and technology, technical
writing must necessarily play an increasingly impor­
tant role in the work of scientists and technologists.
Also, if the current pace of development is to be sus­
tained, dissemination of scientific knowledge must
keep pace with it. Recognizing the seriousness of the
problem, industrial, government and scientific groups
in the United States have focussed attention on the
different phases of technical communication. The
result is the birth of a new and rapidly growing pro­
fession - technical writing - as a specialized branch

of communication. Organized professional bodies
like the STWE, the Technical Publishing Society
(TPS), and the Institute of Radio Engineers Profes­
sional Group of Engineering Writing and Speech
(,PG-EWS) have come into being for the profession
of technical writing.

Basically, a technical writer's job is to present in­
.formation about a scientific or technical subject in
a form in which it can be understood and used by
someone who is not as highly specialized in the parti­
cular field as the author of the subject. The technical
writer is also concerned with the communication of
information to technical persons trained in other areas
of knowledge. This information may treat any tech­
nical subject: the operation of a machine, the beha­
viour of a circuit, or the development of a theory.
The product may be a technical report, an instruction
book, a maintenance manual, a research paper, a pro­
posal or a copy for a film strip. The third major area
is the presentation of scientific and technical informa­
tion to the lay public; this includes public relations
work, news releases, articles in trade and semi-tech­
nical journals and newspapers, technical advertising,
and sales promotion.

Preparatory schools and universities in the United
States are awakening to the need for formal training of
technical writers, particularly in the engineering field.
Almost all state colleges have instituted courses in

.technical writing. The Rensselaer Polytechnic Insti­
tute (RPI) offers a postgraduate degree in technical
writing while the Carnegie Institute of Technology
has organized a four-year undergraduate programme
in technical writing and editing. These facilities,
however, are not adequate to meet the growing needs
of technical writing departments of government,
industry and research organizations. In recent years,
therefore, several industrial establishments have
started on-the-job training programmes for their
engineers.

The Convention

The trends and ideas in some of the· major areas of
technical communication contained in the papers
presented to the Washington convention are summa­
rized below.

Communication and research - Dr Walter J.
Murphy, Editorial Director of the American Chemical
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Society Publications, observed that the United States
now spends about seven billion dollars a year on re­
search; by 1967 this is expected to be of the order of
21 billion dollars. To be useful, the results of research
must be put to work. Yet, the process of exchanging
scientific and technical ideas has grown so complex
that some scientists have already found it more ex­
pedient to repeat costly experiments than to search
and digest existing literature. Already there is short­
age of expert writers and editors able to interpret
complex ideas quickly and clearly. Unless this emer­
gency is recognized and overcome soon, the billions
spent on research will, to a great extent, be a waste
of both money and the scarce creative brainpower.

Motivational factors - In a penetrating address on
Motivational Factors in Communication, Dr Ronald
A. Mueller (RPI) underlined the importance of the
intellectual make-up of the reader over the purely
technical skill of the writer. In the process of com­
munication, often the communicator gives expression
to his thoughts, hopes ,!nd fears inadvertently with­
out recognizing the motivational factors involved
on the part of the reader. The willingness to accept
information on the part of the reader represents a
major consideration in the type, form and quality of
communication. Writing skill is no less important
than an understanding of the emotional make-up of
the audience. Nevertheless, both are variables that
must be brought into relationship and one without
the other is bound to decrease the effectiveness of
the communication process.

Education of technical writers - College curricula
aimed at turning out specially trained writers and
editors, formed the subject of a panel discussion held
under the chairmanship of Prof. Jay R. Gould (RPI).

Dr Erwin R. Steinberg (Carnegie Institute of
Technology) felt that technical writers need to know
enough science to understand the major outlines and
implications of a scientific or technical report. That
is to say they must be trained in the basic sciences: .
mathematics, physics, chemistry and biology. As
professional writers, they should know the language
and its resources: how to use it, and how it has
been used in the past. Thus training in composi­
tion, journalism, technical writing and function of
language, and literature becomes the basic require­
ment. And they should have some training in the
mechanical means' by which written language is re­
corded and presented: typing, layout and design, and
the graphic arts process. As members of the indus­
trial community who must work with a variety of
people and institutions, they must also know some
psychology, economics and history. •

Dr Sterling P. Olmsted and Prof. Chris Sanford
(RPI) presented a paper on " Developing a graduate
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curriculum in technical writing". Graduate training
must be built on an undergraduate programme, and
while it should be specialized professional training,
it should not be technician training. The technical
writer needs, first of all, the kind of knowledge of
science and technology which will enable him to
, work-up' a specific field, to understand it and to
interpret it. This implies a basic scientific back­
ground. The second thing the technical writer needs
is ability as a writer. The third requirement is what
may be called a professional attitude. If the tech­
nical writer is to be something more than a skilled
technicianl if his training is to be actually at the
graduate level, he must have more than a trace of
theory, more than a trace of history. He should
know something of communication theory and seman­
tics and he should learn to apply his scientific know­
ledge to the study of communication problems. The
fourth requisite a technical writer needs is a knowledge
of his craft; it has to include the skills of the editor,
the rewrite man, etc. Thus the objective of the pro­
gramme outlined is to train the student in funda­
mentals, so that in the long run he will be better able
to cope not with just one Job but with many and,
varying types of jobs.

Communication problem in India

The scope for technical communication services in
India is unlimited. The impetus which the Council
of Scientific & Industrial Research has given to
scientific research by setting up national laboratories
and research committees, ensures a growing supply
of information. The expansion of the nation's indus­
trial base and facilities for co-operative research have
further increased the inflow of scientific knowledge.
This knowledge, to be useful, must be organized, and
made accessible to those who need it, and in a form in
which they can apply it. The existing facilities in
the country are quite inadequate for this stupendous
task. Also professionally trained personnel for handl­
ing communication problems are too few. It will
be appreciated, therefore, that there is need for
initiating and encouraging at all levels - school,
university and on-the-job - programmes for the
training of communication specialists to meet the
country's needs in science and education, agriculture
and industry.

Acknowledgement

The author is indebted to Mr Laurence Williams,
International Co-operation Administration, Washing­
ton D.C., for granting facilities to attend the Conven­
tion. He is also grateful to Prof. Jay R. Gould (RPI)
for helpful criticism and suggestions in preparing this
article.



Carbene - Divalent 'Carbon
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OF the different reactive intermediates postulat­
ed in the mechanistic interpretation of organic
reactions like the carbanion, the carbonium

ion and the carbon-free radical, 'Carbene' or the di­
valent carbon radical is a newcomer in some ways and
yet is a concept much discussed since the close of the
last century. The earliest observation of a divalent
carbon intermediate dates back to 1862 and is
mentioned in connection with the basic hydrolysis of
haloforms1. Oddly enough the hypothesis of dihalo­
methylenes in such a reaction is the only one among
the few that have survived the scrutiny of more
recent and rigorous experimental verification of such
intermediates2. The popularity of the intermediacy
of divalent carbon in organic reactions caught on with
such great vigour that in the succeeding years many
other reactions like the formation of stilbene deri­
vatives3-10 from benzyl halides, ordiphenylacetylenesll

from ~, ~-diphenyl vinyl halides were suggested to
go through methylene type of intermediates. Conse­
quent upon the unduly liberal usage of this inter­
mediate, quite a few subsequent publicationsl2-16 have
established the erroneous nature of such a hypothesis.
Although the occurrence of divalent carbon inter­
mediates in many such heterolytic reactions was dis­
credited, the formation of methylene diradical by
such homolytic reactions as the photolysis of ketene,
the photolysis and pyrolysis of diazomethane has
been established beyond doubt. Similarly, methylene
derivatives have also been obtained by the photolysis
of diazoacetic ester, diazoisobutane, diphenylene­
diazomethane and such other diazoalkanes17- 33.

The simplest member of the family of divalent
carbon intermediates has been designated as methy­
lene or carbene. (The latter is a name collaboratively
conceived by Professors R. B. Woodward, S. Winstein
and W. E. Doering. Carbenes are related to carbinols
in the same way as methylene is to methanol.) The
remarkable properties of the simplest carbene, viz.
: CH., have been extensively investigated by its gene­
ration from diazomethane by homolytic cleavage.
Unlike methyl radicals, carbene does not remove
mirrors of Zn, Cd, Pb, Th and Bi, although it does
remove mirrors of As, Sb, Se and Te. The product
obtained by removal of tellurium mirrors has been
isolated and characterized as polytelluroformaldehyde
(CH.Te)x·

Carbene is such an extremely reactive intermediate
that in the absence of other substrates, it dimerizes
readily to ethylene. However, in the presence of
other reactants, carbene reacts in an entirely indis­
criminate fashion such that the addition products
formed are exceptionally close to the statistical ratios.
With carbon tetrachloride four moles of carbene react
to give C(CH2Cl)4 and with trichlorobromomethane
yield C(CH2ClhCH2Br. With ether carbene forms
ethyl n-propyl ether and isopropyl ether. In its
reaction with the carbon-hydrogen bond of saturated
hydrocarbons like n-pentane and 2,3-dimethylbutane
either at _75° or at 15°, carbene shows no selectivity
of reactivity28. n-Hexane, 2-methylpentane and 3­
methylpentane are formed from n-pentane in the ratio
48: 35: 17, the statistical ratio being 6: 4: 2. Simi­
larly, with 2,3-dimethylbutane, carbene gives 2,3­
dimethylpentane and 2,2,3-trimethylbutane in the
ratio 83: 17.

With cyclohexene four types of addition products
are possible, viz. attack at the vinyl position, the
allylic position, the aliphatic positions and across the
double bond itself. In fact carbene gives all the
four types of products in the ratios of 10: 25: 25: 40
and 11: 26: 26: 37 at -75° and 15° respectively. In
all these instances it will be seen that the addition of
the carbene occurs only at the carbon-hydrogen bond
and not at the carbon-carbon bond. This is con­
firmed by the observation that cyclopentane yields
only methylcyclopentane and not cyclohexane on
reaction with carbene. (The general procedure in
all these additions is to irradiate, with an ultra­
violet source, dilute solutions of diazomethane in
the appropriate hydrocarbon.)

Such reactions as these show the extreme reactivity
of the diradical and the lack of selectivity in any
one of them. Configurationally, carbene has, therefore,
been represented with two of carbon's four orbitals
bonded to hydrogen and the other two unpaired and
located in two separate orbitals of equal energy.
The lack of stabilization in the radical thus accounts
for its extreme non-selective reactivity.

Other carbenes like dihalocarbenes and carbethoxy­
carbene display certain degree of selectivity. For
example, in tlte reaction of carbomethoxycarbenc
with pentane, methyl heptanoate, 3-methylhexanoate
and 3-ethylpentanoate are formed in the ratio of 38,
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brilliant reinvestigation of Geuther's work on the
kinetics of hydrolysis of haloforms with bases, the re­
action has been shown to involve the following steps:

A study. of the base-catalysed deuterium exchange
of chloroform in aqueous solution revealed that the
first step in the above mechanism is a very fast
reversible process of removal of proton followed by a
slow rate-determining loss of the halide ion from the
trihalomethyl anion to yield the methylene dihalide.
The latter, because of its extreme reactivity caused
by the electron deficiency, reacts rapidly with other
anions present.

An alternative mechanism of a direct nucleo­
philic displacement on the haloform by the hydroxide
ions is ruled out because such a mechanism should
exhibit no kinetic effect due to the presence of added
salts. However, the presence of salts like NaCl,
NaBr or NaI decreases the rate constant in the above
reaction due to the reversal of the hydrolysis by re­
combination of the dihalomethylene with the halide
ions by step (4) in the above equations. In particular,
NaCl in the hydrolysis of chloroform exerts a mass
law effect in the recombination of :CC12 with Cl­
to give CCl; ions. The addition of bromide and
iodide ions generates respectively dichlorobromo­
methane and dichloroiodomethane of which the latter
has been actually isolated. However, a rate increase
in the hydrolysis is observed as the reaction proceeds,
in the presence of the bromide and iodide ions. This
is because the latter-mentioned haloforms are more
readily hydrolysed than chloroform itself. Thus the
isolation of dichloroiodomethane in the hydrolysis
of chloroform with added iodide ions, the diminution
in the rate of hydrolysis by added chloride ions and
the climbing rates of hydrolysis due to added bromide
and iodide ions are strong evidence in favour of alpha­
elimination. Additional evidence is also available
from the use of p-thiocresolate anions to capture the
carbenes. The latter reaction is strongly catalysed
by the presence of free hydroxide ions which fur­
nish the necessary trihalomethyl anions by proton
abstraction.

In an extended comparative study of the rates
of hydrolysis of different haloforms, Hine and co­
workers39 have established the following order
of reactivity: CHBrCIF~CHBrCl2 > CHBrICl>

(3)

(4)

(1 )

(2)

:CX2 ~~~~~ CO+HCOO­

:CXz+X -> ex" ...

42 and 20 per cent respectively thus exhibiting a
slight preference for secondary over primary hydro­
gens. The secondary hydrogen reacts 1·62 times
faster than the primary. Likewise '2,3-dimethyl­
butane gives 76·5 per cent of 4,5-dimethylhexanoate
and 23·5 per cent of 3,3,4-trimethylpentanoate indi­
cating that the tertiary centre reacts even faster
than the rest.

A much clearer evidence for the stereospecificity
in the reaction of carbenes is found in the addition of
dibromocarbene : CBr2 to cis and trans butenes. In an
exclusively cis addition to the olefine, cis and trans
1,1-dibromo-2,3-dimethykyclopropanes were obtained
from cis and trans butenes respectively3!.

In competitive addition reactions with different
olefines like tetramethylethylene, trimethylethylene
cyclohexene and 1-hexene, dibromocarbene shows a
remarkable jump in the rate of addition (1·00-50,00)
between the first and the last mentioned olefines35•

However, carbethoxycarbene exhibits only a very low
degree of selectivity (1·00-1·80) with reference to
the same olefines. This disparity has been attributed
to the greater resonance stabilization of the dibromo­
carbene in which the vacant p-orbital of the carbon
overlaps sufficiently strongly with the filled p-orbita!
of bromine. Further substantiation of the electro­
philic nature of the halocarbenes is available in their
reactions with indenes to form naphthalenesu . When
the indene double bond carries an electron releasing
substituent, yields of naphthalene are comparable to
that of the unsubstituted indene. In the presence of
electron withdrawing groups like CI, Br, COOEt or
phenyl, the yields are low. The argument is thus
advanced that the lone electrons in the carbenes are
actually paired so that the carbon is SP2 hybridized
with a vacant p-orbital which is responsible for the
electrophilic character of the carbene.

The formation of carbenes under heterolytic condi­
tions has been variously designated as 'unilateral
eliminations', ' 1,1 eliminations' and' at-eliminations' ..
In such reactions, as Michael37 had discussed, the inter­
mediacy of carbenes has been disproved. Ingold,
however, has discussed the possibility of at-elimina­
tion during Hoffman degradations38. In such cases
although the alpha-hydrogen is more labile by its
proximity to the positive nitrogen atom, usually
only the beta-hydrogen is lost since this preserves the
octet while the loss of an alpha-hydrogen would
leave an unstable sextet. But this inhibitory in­
fluence can be overcome in cases like the fluorene
derivatives where the alpha-hydrogen is considerably
activated.

The most lucid and forthright demonstration of the
intermediacy of carbenes in ionic eliminations is due
to the work of Hine and his collaborators2• In a
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CHCI2I> CHBr3 > CHCI3 . Fluoroform reacted too
slow to be measured. The very high reactivity
of fluorochlorobromomethane compared with the
other haloforms also points out against the SN2 me­
chanism because in the latter cases replacement of
an alpha-hydrogen by fluorine only decreases the
reactivity.

In the reactions discussed above, the dihalocarbene
fonnation is pictured as a stepwise process in which
there is a rapid step of proton abstraction (which is
reversible) followed by a rate controlling loss of
halide ion. However, a concerted alpha-elimination
has also been demonstrated by Hine. In all such
haloforms that contain either no fluorine atom at all
or only one fluorine atom proton removal by base is
undoubtedly the fast reversible step while decompo­
sition of the carbanion occurs 8-40 per cent of the
times it is formed. Introduction of an additional
fluorine atom might he expected to show a decreased
reactivity due to the decreasing rates of carbanion
formation (at-halogen substituted carbanion stability
decreases in the order I ...., Br > CI > F). On the con­
trary the hydrolysis rates of CHBrF2 and CHCIF2

arc at least 40 times as large as would be expected
for carbanion formation. This would appear to
indicate the absence of carbanion formation. In
other words, if the fluorine atom stabilizes the dihalo­
methylenes or at least the transition state leading to
them, the second step should be faster than the
first in the alpha-elimination mechanism (vide supra)
since fluorine atoms retard carbanion formation.

fast
CX:i --+ : CX2 +X-

or each of the abov;e two processes could be mutually
facilitating the other, resulting in a concerted eli­
mination.

-8 -8-8
HO-+HCF~Cl-;.HO .... H .... CF~ .... Cl

LHOH+: CF2 +CI-

The loss of the halogen is thus dependent on the
negative charge formation on the carbon which in
turn is enhanced by the loss of the proton. The
more acidic the hydrogen the more labile will be the
halide ion.

Aside from these intriguing questions of mechanistic
interest in the formation and behaviour of carbenes,
several interesting synthetic applications have also
been made employing carbene intermediates. Among
these may be mentioned the conversion of indenes to
~-halonaphthaleneslO, pyrroles to ~-substituted pyri­
dines41, indoles to haloquinolines42, and cyclopentenes

to halocydohexanols43• Syntheses of tropolone deri­
vativesH , cyclopropenone derivatives45,46 and vinyl
cyclopropane derivatives47 have also been effected
through carbene intermediates. A two-step synthesis
of allenes48 has also been reported recently. Attempts
towards the synthesis of colcJ-.icine derivatives are also
reported employing carbene intermediates49. From
the innumerable publications that appear on 'car­
bene intermediates', the chemical interest in this
area of organic chemistry might well be said to be at
the stage of ' rapid chain propagation '.
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Configuration of Natural Mixed Glycerides According to
the Restricted Random Distribution Ru1e
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The number and proportions of configurational isomers of individual tri­
glycerides required according to restricted random distribution (RRD) rule
have been discussed and the method for calculating the configuration of mixed
glycerides in natUral fats according to RRD rule is described.

According to RRD rule, the ratio between the amounts of symmetrical
and unsymmetrical components in any glyceride type does not remain fixed
but varies from 1: 1 to 1: 2 according to component acid composition. The
variation of the relative proportions of the symmetrical and unsymme­
trical isomers of the saturated-unsaturated glycerides in different natural
fats is given along with a review of the progress of the experimental study
of configuration.

A NUMBER of theories have been advanced to
explain the glyceride structure of different
groups of natural fats. namely the even dis­

tributionl ,2, partial random distribution3 and random
distribution4 theories for various groups of vegetable
fats and random distribution6 and central-site fat syn­
thesis6

,7 theories for animal fats. 50 far no attempt
has been made to discuss the proportions of con­
figurational (con.) isomers required by any of these
theories. In view of the attempts made to develop
new methods for the determination of the configura­
tion of natural mixed glycerides8' lO, the proportions
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of con. isomers required by the restricted random
distribution (RRD) rulell,I2 are discussed in this
paper.

Number and proportions of isomers of
individual glycerides according to RRD rule

According to the RRD rule, the structure of the gly­
cerides constituting individual glyceride types is the
same as that required by random distribution.
Hence the number and proportions of the con. isomers
of any individual triglyceride required by RRD rule
are the same as those required by random distri-
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bution. When a compound which can occur in
'II-isomeric forms is synthesized in the laboratory
(laboratory synthesis always takes place according to
random distribution), all the theoretically possible
isomers will be present in the synthetic mixture, each
being present to the extent of I/It of the total. The
number and proportions of con. isomers of individual
glycerides possible will hence depend on the number
of isomers theoretically possible.

The glyceride radical (G) esterifies three acid
radicals (say X, Y and Z) to give a triglyceride. No
isomers are possible when all the three acid radicals
present are the same (GXXX). When two radicals
of X and one of Yare present, two con. isomers
GXYX and GXXY are possible. When all the
three acid radicals present are different three con.
isomers GXYZ, GXZY and GYXZ can be formed.
Thus, according to random distribution, any trigly­
ceride containing two different acid radicals will be
made up of equal proportions of its two con. isomers
and a triglyceride containing three different acid
radicals will have each of its three isomers present to
the extent of one-third of the total.

Confiaurational types and variations in their
proportions with component acid composition

The general glyceride structure of the natural fats
is governed by the glyceride type distribution rule13•

According to this the proportions of disaturated mono­
unsaturated (disats.), monosaturated-diunsaturated
(monosats.) and triunsaturated (triunsats.) glycerides
in a natural fat can be calculated from the trisaturat­
ed (trisats.) glyceride content and the saturated
(sat.) acid content of the mixed fatty acids. Of these
four structure types, the trisats. and triunsats. cannot
be usefully divided into further subgroups for study­
ing the configuration. The disats. occur in two sub­
groups or configurational types, the alpha- and beta­
unsaturated [GUSS and GSUS if Sand U stand for
sat. and unsaturated .(unsat.) acid radicals], usually
termed unsymmetrical (unsym.) and symmetrical
(sym.) disats. respectively. The ratio of the amount
of unsym. to the amount of sym. type present may be
designated the con. type ratio for the disats. The
same arguments apply to the monosats. also and
the ratio of unsym. (GSUU) to sym. (GUSU) type
present may be termed the con. type ratio for
monosats.

When ollly one sat. acid is present in every disats.
molecule, only two con. isomers are possible and the
con. type ratio will be 1: 1. When two sat. acids are
present ill every disats. molecule, three con. isomers
are possible, two of which will contain the unsat. acid
in the alpha position and one in the beta position.
The con'. type ratio will hence be 2: 1. Similarly,

with the monosats. the con. type ratio will' be 1: 1
when only one unsat. acid is present but will increase
to 2: 1 when two unsat. acids are present in every
monosats. molecule. The relative proportions of the
ullsym. and sym. types, both in disats. and in'
monosats., can, therefore, vary independently with
variation in component sat. and unsat. acid com­
positions.

Calculation of the proportions of con. isomers
and con. type ratios in natural fats

The calculation of the proportions of individual
glycerides according to RRD rule has been described
earlierll,12. The number and proportions of the con.
isomers of each individual glyceride are obtained from
the number of different acid radicals it contains and
its total amount present. The summation of the
proportions of individual con. isomers of specific
types will give the con. type ratios of the disats.
and monosats. The con. type ratios can hence be
calculated only if the detailed component acid com­
position of the fat is known as it depends entire­
lyon the nature and proportions of the individual
glycerides present and cannot be calculated from
the proportions of saturated and unsaturated acids
alone.

Example - A fat containing 50 per cent each of
sat. and unsat. acid molecules and not containing any
trisats. would, according to RRD rule, have a gly­
ceride type structure of 58 per cent disats., 34 per
cent monosats. and 8 per cent triunsats.12,lS. If the
fat contains only one sat. acid (stearic) and one unsat.
acid (oleic), then the disats. will consist of distearoolein
and the monosats. of stearodiolein. Both these exist
in two configurations only and hence the con. type
ratios of both monosats. and disats. will be 1: 1. If
the sat. acids contain 25 per cent each of palmitic
and stearic acids while the unsat. acids remain oleic,
the con. type ratio of the monosats. will remain un­
changed while that of the disats. will change. One
quarter of the total disats. will now be dipalmito­
olein, another quarter distearoolein and the other
half will be stearopalmitoolein. Both the distearo­
and dipalmitooleins occur as 50: 50 mixture of the
sym. and unsym. forms whereas the palmitostearo­
olein will be made up of two-thirds of unsym. and one­
third of sym. types. The con. type ratio of the total
disats. will hence be as 25 + 33·3: 25 + 16·7, Le. as
58·3 :41·7. As the relative proportion of one sat. acid
increases the con. type ratio will decrease towards
50: 50. If in the above example, the sat. acids remain
stearic while the unsat. acids form a 50: 50 mixture
of oleic and linoleic, the con. type ratio of the disats.
will remain unchanged while that of the monosats.
will change to 58·3: 31·7 in the same way as occurs
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with disats. when component sat. acid composition
is changed. The con. type ratios of the disats. and
monosats. are thus entirely independent of each
other and also of the relative proportions of sat. and
unsat. acids in the fat. The disats. con. type ratio is
dependent entirely on the component sat. acid com­
position and the monosats. ratio on the unsat. acid
composition.

Maximum and minimum values of
con. type ratios in nat6ral fats

If in the above example the sat. acids consist of
equal amounts of myristic, palmitic and stearic, the
proportions of dimyristo, diplamito and distearooleins
will be each one-ninth of the total disats. while' the
balance two-thirds will contain three different acid
radicals. The con. type ratio will hence be 16·6 +
44·4: 16·6 + 22·2, i.e. 61: 39, and is higher than when
only two sat. acids occur. Thus when the number of
major (an acid which forms not less than 10 per cent
of the total is considered a major component) sat.
acids increases, the con. type ratio of the disats. will
increase towards a maximum value of 2: 1. Simi­
larly, when the number of major unsat. acids in­

.creases, the con. type ratio of monosats. will in­
crease towards 2: 1. The con. type ratios of disats.
and monosats. can, therefore, vary from I: I to
2: I in different fats according to component acid
composition.

General proportions of symmetrical and
unsymmetrical glyceride types in various
natural fats

Marine fats

The marine fatsU genera'lly contain only one
major sat. acid, palmitic, and four or more major
unsat. acids. The disats. will have con. type ratio
I: I while in the monosats. the ratio will be nearly
2: 1.

Land animal fats

When raised on low fat or fat-free diets the depot
fats of rodents and birds contain predominantly
palmitic in the sat. series and oleic in the unsat.
seriesl4. The con. type ratio will be I: I for both
monosats. and disats. for these fats. In case of larger
land animals maintained on low fat diets the depot fats
contain only one major unsat. acid (oleic) while the
sat. acids contain major proportions of palmitic and
stearicu . The monosats. will hence have con. type
ratio I: I while in the disats. the ratio will be 60: 40.
The ruminant milk fats contain a large number of
sat. acids of which not less than four, namely buty­
ric, myristic, palmitic and stearic, occur in major
proportions whereas only one major unsat. acid

306

is present. The con. type ratio for disats. will,
therefore, be nearly 2: I and that for monosats. will
be 1: 1.

Considerable changes in the component acids of the
depot fats take place when foreign fats are included
in the diet of land animalsu , and along with these,
changes in con. type ratios will also occur. For
example, when a rodent or bird is raised on a diet
containing large amounts of marine fats, the nnsat.
acids in the food fats will tend to pass into the depot
fats making the unsat. acid composition similar to
that of marine fats. This variation is seen in the
component acids of sea-bird depot fatsl5. The con.
type ratio would change from I: I to 2: I for the
monosats. in such fats. Similarly, when large
amounts of fats of the coconut oil type are ingested
large amounts of lauric and myristic acids will tend to
pass into the depot fats and the sat. acids will tend
to contain three or more major components and the
con. type ratio will increase to 2: I from the normal
I: 1. The previous diet \)f the animal is hence of
importance when studying the configuration of ani­
mal depot fats, particularly when they show appre­
ciable difference in composition from the depot fats o~

low fat diets and in such cases detailed component
acid analyses are essential.

Plant fats

The plant fats can be divided into a number of
well-defined groups for considering their con. type·
ratios.

Fats of the coconut oil group - These contain a
number of major sat. acids but only one major
unsat. acid. The con. type ratio of the disats. will
hence be nearabout 2: I while that of the monosats.
is I: 1.

Fats containing one major sat. and unsat. acids
. each - Fats from the Lauraceae and Myristicacae
generally contain lauric or myristic acids as the pre­
dominant sat. acid component and oleic as the unsat.
acid componenP'. Similarly, fats like kokum butter,
phulwara butter and Vaterian indica fat contain
only one major sat. or unsat. acid. In these fats the
con. type ratios will be I: I for both disats. and
monosats.

Fats containing two major sat. and one major ~l1lsat.

acids or vice versa - Cacao butter, borneo tallow,
fats from Irvingia and Salvadora species, etc., contain
two major sat. acids and one major unsat. acid. They
will show con. type ratio 60: 40 for disats. and I: I
for monosats. Fats like cottonseed oil and palm
oilu contain one major sat. acid (palmitic) and two
major unsat. acids (oleic and linoleic) and hence
would have con. type ratio I: I for disats. and 60: 40
for monosats,
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Fats containillg two major sat. and t1£'O major nnsat.
acids - The usual palmitic-stearic-oleic-linoleic type
wgetable fats contain palmitic and stearic as major
sat. and oleic and linoleic as major unsat. acids.
They would hence ha\'e con. type ratio 60: 40 for
both disats. and monosats.

Fats containillK three or more major l/1lSat. acids­
Seed fats from the Cruciferae and Umbelliferae and
also seed fats containing appreciahle amounts of
linolenic acid, e.g. linseed oil contains three or more
major unsat. acids and in these the monosats. will
han~ con. type ratio of 2: 1 while the small amounts
of disats. present will have a ratio of 1: 1 to 60: 40
depending on the sat. acid composition.

Experimental determination of
tri~lyceride confi~uration

.-\ review of the progress in experimental deter­
mination of configuration would also be of interest
in this paper. Methods based on fractional crys­
tallization and identification of pure fractions by
melting points (points of complete fusion) have not
proved useful in this field. So far only disats. have
been studied by this method. Denoting disats.
containing only one sat. acid as simple disats. and
those containing two sat. acids as mixed disats., the
sym. and unsym. isomers of the simple disaturated
oleins show nearly the same melting points and
solubilities for all acids lower than stearic and even
in the case of distearoolein, the sym. and unsym.
isomers differ by only 3°e. in melting point18. The
con. isomers of mixed disats. also would not show
differences of more than 1-2°e. in m. p. since this is
the difference shown by palmitostearooleins17 and
in the case of sat. acids lower than stearic the
differences would be smaller by analogy with the
sym. disats. Hence the technique is suitable at
best only for fats containing stearic as the pre­
dominant sat. acid. However, a further limitation
has to be considered when the identity of the
fractions is to be established by their melting points
alone. As a rule the melting points of organic
compounds show depression in presence of im­
purities, whether higher or lower melting. But the
addition of small amounts of high melting trisats.
to any of the other glyceride structure types raises
the melting point in accordance with the melting
point variation rule18, the nature of the non-trisats.
substrate being of little influence in this case. As
an illustration, allY of the ordinary oils, e.g. ground­
nut oil or sesame oil, will show melting points of
114·6, 120·4, 126·2 and 132°F. when they contain
0,39, 0,78, 1·56 and 3·12 per cent respectively of
tristearin of m.p. 161°F. The trisats. from stearic­
predominant fats, like kokum butter, would have

melting points of the order of 160°F.18 which is
sufficiently high to introduce increase in the melting
point of the disats. even when the former is present
in very small quantities, say less than 0·5 per cent,
and all natural fats containing above c. 45 per cmt
sat. acids im'ariably contain small amounts of trisats.
Further, though in general, higher melting impurities
can be removed from organic substances by repeated
recrystallization, the trisats. from a natural fat cannot
be completely removed from the disats. in the same
fat, for under the usual conditions where the disats.
crystallize out (e.g. distearoolein in kokum butter),
the corresponding trisats. (tristearin in this case) are
so sparingly soluble that they separate out almost
completely with the most sparingly soluble fractions
of the disats.19. Though trisats., when present in
large amounts, can be removed substantially from
disats. by crystallization under conditions where little
crystallization at the latter takes place19, this separa­
tion is only partial and at present no technique is
known to eliminate with certainty the last traces of
trisats. from the disats. fractions. The melting points
of the more sparingly soluble disats. fractions will
hence have a tendency to be too high due to the pre­
sence of small amounts of trisats. and this might be
the reason for the higher reported and variable melt­
ing points of much of the distearooleins from natural
fats (42·5-44°C.)20 as against the m.p. of 41·6°C.
for the pure synthetic productl6• The technique
hence cannot give reliable information on con­
figuration except when procedures are developed for
complete elimination of trisats.

Another attempt has been recorded for deter­
mining the configuration of the disats. from beef
tallow, mutton tallow and lard by comparing the
X-ray long spacings of the entire composite disats.
fractions from these (the fractions studied had sat.
acid contents of 64·6, 61·6 and 63·3 per cent respec­
tively) with those of the pure synthetic sym. and
unsym. stearopalmitooleins21. These fats contained
59, 56 and 34 per cent sat. acids (calculated from
glyceride type structures given) as against 35, 31
and 31 per cent respectively of palmitic and lower
acids. The sat. acids of lard are hence almost'
entirely palmitic while those of beef and mutton
tallows contain near about equal amounts of pal­
mitic and stearic. It is not clear how comparison
with long spacings of pure palmitostearooleins cart
throw light on the configuration of the disats. from
lard which contains practically no stearic acid. In
the ca~e of the other two fats in which two major Sat.
acids occur, considerable dipalmito and distearo­
oleins would be presenP2 and hence the X-ray long
spacing of the entire composite fractions will be of
use only when methods have heen developed to
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determine the configuration of all the constituents in
a mixture containing distearo, dipalmito and pal­
mitostearooleins from the X-ray long spacings of
the mixture alone. The study by the same technique
reported for cacao bntter22 is subject to the same
uncertainties. There is the added doubt that the
fat specimen examined appears to be far from ge­
nuine22, since genuine cacao butter shows a stearic:
palmitic ratio of 60: 40 which would increase to
c. 70: 30 in the least soluble 50 per cent of the fat 23

whereas in the present case, the least soluble 50
per cent fractioll showed a stearic: palmitic ratio
'of only 50 : 50.

More recently it has been found that pancreas
lipase shows specificity towards the alpha-hydroxyl
of the glycerol8,D,2i and an attempt has been made
to develop new methods for determining configura­
tion based on this1o. The experiments on the
lipolysis of sym. dipalrnitoolein and dioleopalmitin
show that the beta-hydroxyl is only about 1/9'5
times as active as the alpha-hydroxyl in these ins­
tances8,o. However, alpha specificity is only one of
the specificities displayed. for the amounts of alpha­
palmityl, and oleyl radicals hydrolysed from unsym.
dipalmitoolein should have been equal if there is no
other specificity. but actually has the ratio of 63 : 32
if we assume that 5 per cent of the palmitic acid
hydrolysed is derived from the beta position. Since
pure synthetic glycerides were used, we have to
conclude that a beta-palmityI. can increase the
spedficity of pancreas lipase to alpha-palmityl or
vice versa if we assume that the extra palmitic acid
is derived from the beta-palmityJ. Either way
specificities other than that due to alpha position
of the hydroxyl is evident from the above experi­
ment.

Had pancreas lipase specificities been limited to
the above, the technique could yet be used as an
empirical procedure to study configuration but the
data presented by Savary et al. lo. show that in the.
case of natural fats or fat fractions other unknown
factors exist which can further alter the specificity
of the lipase in different ways.

In the lipolysis of cacao butter the iodine values
of the hydrolysed and original acids were 12 and 39
respectively showing 30 per cent sat. acid increase
in the former. The cacao butter would contain 75
per cent disats. and 25 per cent monosats., and if we
calculate on the basis that the monosats. are entirely
unsymmetric and would show 12 per cent sat. acid
increase in the hydrolysed acids, the disats. fraction
would by itself show 36 per cent sat. acid increase
against the maximum 28 per cent possible if they
were entirely symmetric isomers. The existence of
unusual specificity-altering factors in cacao butter is
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supported by the fact that the acids from the un­
attacked triglycerides have iodine "alne of 52 against
the 39 for the acids from original fat; this cannot
be accounted for except by increased specificity of
pancreas lipase towards the disats., and this specifi­
city, obviously. is of a kind entirely different from
that towards the alpha-hydroxyl.

In the above two examples, factors increasing the
specificity towards sat. acids have been discussed. In
the case of the disats. fraction from lard we find
factors which increase the specificity towards un­
saturated acids. The predominantly disats. fraction
from lard showed iodine values of 39 and 57 for ori­
ginal and hydrolysed acids. Since both the unsat.
acids have an)odine valne c. 95, the sat. acid contents
are 63 and 46 respectively. The fraction cannot,
therefore, contain more than 10 per cent monosats.
and correction for this would be small. The fraction
hence shows a decrease in sat. acid content of 17
per r.ent whereas even the 100 per cent pure unsym.
disats. cannot show any decrease in percentage of
sat. acids on lipolysis.

The specificities of pancreas lipase can, therefore,
be altered by a large number of other known and
unknown factors in addition to that due to the alpha
position of the hydroxyl. This is in agreement with
the results obtained by Geidel and Abderhalden 25

who reported that its specificity towards lowcr
sat. acids is increased by the presence of several
polypeptides and also with the results obtained by
Giri and Dastur26 who found that it showed in­
creased spccificity towards coconut oil and butter
fat in the presence of sodium taurocholate, but not
towards any Of the other ordinary oils like groundnut
and sesame oils. Before the reasons for these altera­
tions in specificity can be clearly distinguished and
their influence effectively eliminated, the study of the
action of pancreas lipase on whole fats or fat frac­
tions cannot give any information on triglyceride
configuration.
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New Type Jena Microscope

LUDWIG OTTO

Zeiss Works, Jena

L ATEST developments in design and construc­
tion of microscopes by VEE Carl Zeiss, Jena,
are incorporated in their 'N g' and' { ,

types of microscopes. The construction of these
instruments embodies the experience gathered during
the past 25 year' in practical and theoretical micro­
scopy. The microscope')l f', the larger one of the
two, can be arranged either {or incident (Fig. I) or
for transmitted light (Fig. 2) observations, while the
smaller instrumcnt 'N g' (Fig. 3) is suitable for
transmitted light observations only.

The coarse and fine adjustments are arranged
coaxially in both the models. The size of the coarse
adjustment head has been made larger, thus ensuring
greater reliability in setting. In both the models the
coarse Illotion acts on the tube carrier, while the fine
adjustment actuates the object stage. Modng on a
ball and groove slideway the response of fine motion
is extremely accurate.

One of the principal fcatures is the interchange­
ability of parts. This enables a quick changeover
from transmitted light system to incident light or
polarized light or phase contrast systems according
to requirements. Thus, for incident light work, the
pancratic sub-stagc with triple condenser is detached,
while the quadruple or quintuple objective turret is
replaced by an incident light condenser. For pola­
rizing work in transmitted light the objecti\'e is in a

FIG. 1- :\hCROSCOPE WITH INCIDE:-;:T LIGHT CONDE:\SER AND
BI~OCULAR J:SCLI~ED TUBE
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FIG. 2 - MrCROSCO.PE WITH PLANE-FIELD ACHROl\'IATS A.l\"J)

BINOCULAR INCLINED TUBE

changing slide with facilities for centring. The inter­
mediate tube contains the filter analyser and com­
pensator.

The phase-contrast unit consists of phase objec­
tives, light filter and auxiliary microscope, the phase­
contrast devices with special condenser and these
can be fitted in with considerable ease since the parts
are all interchangeable with the main microscope
body.
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FIG. 3 - INTERMEDIATE TUBE . POL' WITH DIVISION FOR

ROTATION OF COMPENSATOR, OBJECTIVE SLIDE CHANGEOVER

AND qU1CK-CHANGIi'\G DEVICE BETWEEN DEFLECTING PRISM.
AND TUBE

Among the illumination methods possible in trans­
mitted light are bright field, dark ground, phase­
contrast, fluorescence microscopy, polarized light,
measuring, counting and drawing. In incident light
also, bright field, dark ground, and fluorescence
microscopy are possible. Photomicrography is pos­
sible both in transmitted and incident light. For this
purpose, a miniature camera or the standard size
camera (9 X 12 em.) can be used.



A Method of Testing Optical Flatness of
Pr.e-polished Glass Surfaces

A. SHAHUL HAMEED & S. HARIHARAN

Madras Institute of Technology, Madras

Manuscript received 15 November 1958

A method for the quantitative estimation of the form of an optical surface,
just before polishing, has been described. The optical lever with suitable modi­
fications has been used for the purpose, so that departures from a standard form,
sayan optical flat, could be evaluated in terms of wavelengths of light. This
data will be helpful in correcting s'urfaces even in the pre-polishing stages. The
time spent in effecting the corrections at this stage will be very much less than
the time taken in the figuring stages, after polishing. The results obtained by
the method are verified by interference methods.

THE surfaces of metal tools, plane or curved,
determine largely the accuracy of the glass
surfaces which are worked on them. The use

of interference methods of testing the correctness in
regard to flatness or curvature of glass surfaces worked
with such tools, particularly while the glass surfaces
are in the ground stage, becomes difficult because of
the non-reflecting nature of the glass surfaces. The
method described here provides a means of assessing
the correctness of the surfaces even in the ground
stages. Such an assessment will be useful and time
saving in optical operations, since serious departures

from the required form can be corrected for, even
when they are non-reflecting.

Apparatus

The apparatus (Fig. 1) consists of a sensitive optical
lever, capable of giving definite and required magni­
fications of the variations in the level of the glass
surface when it is made to traverse beneath the front
leg of the instrument. A cast-iron frame, on which
rests a flat ground-glass base, serves as a support for
the test piece. The optical lever proper consists of
a I X 1 in. plane mirror rigidly attached to aT-shaped

FIG. 1 - EXPERIMENTAL SET-UP TO TEST THE FLAT~ESS OF SURFACE
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mild steel plate resting 01). 3 ball-ended stainless steel
legs over the ground-glass base. The mirror mount
is fastened by means of a linkage to a lever that
passes through a hole on a vertical pillar which is
fixed to the cast iron frame. The lever is pivoted at
the hole about a rod provided at right angles and its
free end is so shaped as to form a counterweight to
facilitate the easy action of the lever. An illuminated
cross-wire, contained in a brass tube, is focussed after
reflection by the mirror on to a ground-glass screen by
means of a suitable lens and the image is viewed
through a travelling microscope.

As the surface under test is made to traverse
beneath the front leg, any variation of the surface
level will produce a corresponding tilt of the mirror
and the image of the illuminated wire thus obtained
after reflection at the mirror suffers a vertical displace­
ment. The well-known principle of the optical lever
provides the desired magnification and in the present
case a value of 50 is chosen. When the displacement
could be taken correct to 0·001 em., the smallest
variation that could be measured will be

0·001
50 = 0'00002 em.

which is of the order of the wavelength of light used
for observation.

Experimental procedure and
method of calculation

The surface under test is placed below the front
leg of the optical lever and is moved in steps of 1 em.
from one end to the other along its diameter. The
method of determination of the departure from
flatness at any point P along the diameter AB is
illustrated with the help of Fig. 2. The bottom of the
disc is in contact with the flat ground surface on
which it rests. Let the top surface under test make

. an angle with the bottom. The increase in thick­
ness along AB can be taken to be proportional to the

p

DISTANCE ALONG

FIG. 2 - DIAGRAM ILLUSTR.'t.TING THE CALCULATIO:S OF SUR­
FACE FLATNESS AT ANY POIST ALONG THE DIAMETER
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FIG. 3 - RING SYSTEM OBTAINED BY GRAPHICAL CONSTRUC­
TION FROM EXPERIMENTAL OBSERVATIONS

distance from the point A, so that the departure PQ
from flatness a:t P distant L from A can, in general.
be given by

where YL> YA' YB are the readings of the optical

TABLE I-CALCULATION OF VARIATIONS IN THE LEVEL OF THE GLASS SURFACE

L 1'L l' M,=1'L-1'A l' 1'B-1'A 1'B-1'A MAGNIFIED ACTUAL til.A B
M'=--d-·L p.=5893 A.)em. cm. em. em. em. --d- SURFACE SURFACE

em. VARIATION. VARIATION,

M /
(M=M,-1I1,) (/=M/50)

em. 10-' cm.

0 5·859 ')

Jg~9 )
r g'0586

0 0 0
1 5·928 I 0'0104 2·08 3·5
2 5·990 0·131 0'1172 0'0138 2·76 4·7
3

6~9 J 0·190 t01758
0'0142 2·84 4-8

4 6·108 5·859 0·249 6·328 0·0586 0'2344 0'0146 2·92 5·0
5 6·166 l0·307 0'2930 0'0140 2-80 4·8

.6 6'224 0·365 0'3516 0'0134 2·68 4·5
7 6·279 0·420 0'4102 0'0098 1·96 3·3
8 6·328 0·469 0'4690 0 0 0
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icHor when the central leg r~sts at L, A, H respectively
and d the di;:lI11etl'r of the disc. To determine the
tru(' ,·;t1ue of the increase in thickness, the ,'alues so
obtained should be lii\'ided by the magnification (50
in the present casl'). The variations in the level of

the glass are calcul:tted from a set of experimental
readings using the above expression as indicated in
Tabit' 1.

.\ graph is then drawn with the true surface level
\'ariations on thl' Y axis and distance along the
diameter on the '\. axis ;lI1d a system uf nngs is
obtained as shown in Fig. 3.

Testing

.\ pitch polisher j,; then moulded on the surface and
til\' surface worked o\'er it for a few minutes so that

it becomes just reflecting without producing any
appreciable change in the figure of the surface. The
surface is then tested by interference methods for its
figure, using a proofplate. A convexity of ten rings
of yellow light \\'as observed, conforming to the results
obtained by the optical le\'Cr method. The inter­
ference ring pattern obtained is shown in Fig. 4 for
comparison. The proofplate is of a larger size, and
the ring system is confined to the area of the surface
under test.

FIG. 4 - [NTERFEREXCE RI:\'G I'.\TTERX OBTt\IXED WITH

PROOFI'LATE

The method has been applied for other surfaces
and identical results have been obtained. The
procedure can be made useful in optical working on
both curved and plane surfaces in the last stages of
grinding and in testing their form before actual
polishing operations are commenced.

Use of Crystalline Limestone in the Production of
Calcium Carbide

A. JOGAUAO & M. 5 NDARAM
Central Electrochemical Research lnstitute, Karaikudi

MlIl/l/scriPt reai,'l'd 29 Decl'mber 1958

The use of crystalline limestone (calcite) from Tinnevelly and Salem districts,
Madras State, in the production of calcium carbide has been investigated. A
charge consisting of unburnt crystalline limestone (0'5 in. size grade) charcoal
and petroleum coke, when heated in a three-phase submerged arc furnace,
has been found to yield calcium carbide satisfying the lSI specifications for
Grade A quality calcium carbide, thereby showing that crystalline limestone
can be employed in the manufacture of calcium carbide.

THE quality of calcium carbide produced in
India still falls short of the prescribed stan­
dards, both in regard to gas yield and phos­

phine impurity in the gas. The Indian Standards

Institution (151) formulated standards for two grades
of calcium carbide, Grade A corresponding to the
average quality of the imported material and
Grade B corresponding to the lowest quality of the
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indigenous material. Inferior quality of raw mate­
rials, namely limestone and coke, appears to be one of
the obstacles in producing Grade A quality product
by the Indian calcium carbide industry. The impor­
tance of this problem will be appreciated when it is
realized that from the current production of about
5000 tons/year, the rated capacity of the industry is
to be raised to about 40,000 tons/year by 1960-61.
Achievement of this target involves, besides increasing
the production capacity at existing centres, setting
up of new centres of production, some of them in
South India.

Experimental trials, 'reported earlierl from this
Institute, dealt with the utilization of lignite char
from Neiveli for calcium carbide manufacture, in
view of the dearth of good quality coke. The prese'nt
paper deals with the other raw material, namely
limestone, large deposits of which, in the form of
crystalline calcite, are available in the Tinnevelly and
Salem districts and are already being exploited by
the cement and alkali-chlorine industries. It is,
however, the general opinion that these deposits are
not suitable raw material for the calcium carbide
industry. The material must satisfy certain speci­
fications as regards chemical purity since magnesia,
siiica, iron oxide, sulphur, phosphorus and alkalies
constitute objectionable impurities and which have an
adverse effect both on the quality of the calcium
carbide produced and also on the smooth and trouble­
free operation of the arc furnace. Most of the
varieties of the crystalline limestone referred to
above fulfil the chemical requirements, but while
chemical purity is undoubtedly an essential pre­
requisite, it is also of the utmost importance that the
quicklime must fulfil certain requirements as regards
its mechanical properties. If it is very friable, it
gives rise to much, dust or fines during use, leading
to blow-outs and other difficulties in furnace operation.
It is in this respect that crystalline limestone is
usually considered unsuitable for the purpose, since'
the burnt lime which it yields crumbles easily.

In view of the excellent chemical quality of the
crystalline limestone, which is available in large quan­
tities, it appeared worthwhile to carry out investiga­
tions for overcoming the difficulty mentioned above.
One of the methods considered was to briquette
powdery lime, using a suitable binder prior to mixing
with coke, charcoal or other carbonaceous raw mate­
rial for feeding into the furnace. Some preliminary
trials carried out have shown that carbide could be
produced successfully by this procedure but the gas
yields from the product have not been found to be
quite satisfactory. Further trials on these lines are
under way. An alternative method which has been
attempted, namely feeding the unburnt limestone
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of suitable size-grade as ;uch, mixed with charcoal
and petroleum coke in a number of trial runs, has
resulted in a product satisfying the lSI specifications
for Grade A calcium carbide. Some of the results
obtained in the course of typical trial runs are given
here. The general practice everywhere is to feed
burnt lime rather than unburnt limestone into the
carbide furnace for obvious reasons. In dealing with
crystalline varieties of limestone, however, this de­
parture from the conventional procedure appears to
be advantageous. The relative merits as regards the
overall economics will have to be worked out on the
basis of several other considerations, which are not
within the scope of this paper. The results of trial
runs described in this p<rper are encouraging.

Experimental procedure

Materials - White crystalline limestone from
Ramayanpatti deposits (Tinnevelly district) was
used in all the experiments. Locally available char­
coal and petroleum coke supplied by Messrs Burmah­
Shell were used. The electrodes of the arc furnace
used were cylindrical rods (2 in. (Ham.) of Acheson
graphite although in commercial practice, instead of
graphite, either carbon or Soderberg paste electrodes
would be desirable.

The furnace - The three-phase submerged arc fur­
nace built for the purpose and the accessory connec­
tions are shown in Fig. 1. The furnace is approxi­
mately I! X I! X I! ft in dimensions and is con­
nected to the secondary side of a 45-kVA. transformer
manufactured by National Electrical Industries Ltd,
Bombay. The transformer is fed on the primary
side from 440 V., three-phase a.c. supply lines. The
three graphite electrodes of the furnace are arranged
in a triangular fashion, one at each of the apexes. A
fourth auxiliary electrode connected to one of the
three phases is also pro.vided and is intended for
use only at the time of tapping of the furnace,
towards the end of each experiment. By making
contact with the solid carbide in the furnace through
an opening provided in the furnace wall for the
purpose, the auxiliary electrode closes the electric
circuit, thereby enabling the carbide to melt and flow
out. The three. furnace electrodes are provided with
hollow copper jackets at the top through which cold
water is circulated. The wire hoist, pulleys and the
hand-wheel gear arrangement (Fig. I) enable lifting
or lowering of the furnace electrodes by simple manual
operation.

Trial runs - The furnace described above is
capable of taking ,about 10 lb. of the total charge for
each experiment if intermittent tapping of the molten
carbide is not resorted to. In the course of the trial
runs using this furnace, the charges were limited to
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10 lb. in each Clse, for a continuous run of 15-20 min.
of furnace operatirHl. Some trial runs, however, were
also carried out for much longer durations, up to 60
min, continuously, wherein the charge was f",d from
time to time and the pmduct formed was also tapped
intermittently. In such experiments the total charge
uSI'd was of thc order or 20-30 Ib,

Fur a comparati\'<' l'\'aluation of the effects of using
str;light unburnt limcstone and conventional burnt
lime, a few tri'll rullS \\'l're also carried out using quick­
lime prepared from the crystalline limestone by a
prior lime burnin,C: operation. Great care had to be
taken in the experimt'nls using the burnt lime in the
charge so as to miuimil.c dust formation, Pieces of
burnt lime of the required size-grade were hand-picked
from the lime kiln alld the mixing with charcu,d
and petroleum coke as well as the actual feeding of
the mixed charge illto the furnace were dOlle with
grc:l t care so as to a \'oid as much tlisintegration or
crumbling of lime as possible during handling opera­
tiom;. It may bc difficult to exercise such care in
large-scale furnace operation, but the data obtained
from the small-scale trial runs, however, are useful
in judging the relati\'<' eliicacy of using straight un­
burnt limestonc itself in the charge.

Results

The results of Sl)ml' of the typical trial runs are
gi\'en in Table 1. The figures for the gas yield given
in Table I are valul's l'.'(perimentally determined and
con\'erted to liO·6' F, temperature and 30 in, Hg
pressure for easy comparison with lSI specifications.
From the results it is seen that unburnt crystalline
limestone of suitable sil.c-grade for direct use in the

charge is as satisfactory ~s burnt lime. The only
point to be considered is that instead of 1'5-2 in.
size-grade generally prescribed for burnt lime in in­
dustrial practice, a slightly smaller size-grade, viz.
1 in, size-grade, material may have to be used in the
case of unburnt crystalline limestone. For this and
also for having a realistic idea as regards the elec­
trode consumption and energy consumption, it will
be necessary to carry out a few large-scale trials in
industri'll furnaces,

In the calcium carbide industry the nature of the
raw materi'lls is such that the formation of dusts and
fines is inevitable to a certain extent during the
handling operations. Only when it is excessive,
furnace blow-outs and other troubles occur in conti­
nUOlls operati:lI1. Lime produced from kanliar or
'Katni limestone, which is generally used in the
industry, has the requisite mechanical strength to
resist abrasion to dust in the normal handling opera­
tions. Since it is now advocated to use unburnt
crystalline limestone instead, it will be useful to com­
pare this material with burnt /iankar or Katni lime.
For this purpose a few barrel-tumbling tests were
carried out in which the raw material under test, of
different size-grades, was subjected to continuous
tumbling in a M.S. barrel for specified durations, the
dust or fines resulting therefrom being subjected to
sieve analysis, The barrel used was cylindrical in
shape, 11 in. diameter and 5 in high, and was operated
by an electric motor drive to give 50-60 r. p.m. For
each experiment 1 Ib, of the material was used. It
may be pointed out here that these barrel-tumbling
tests are not to be treated as representing any
standards of an absolute nature, but are of relative
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TABLE 1 - TYPICAL TRIAL .RUNS WITH CRYSTALLINE LIMESTONE

(.Arc fUrIlaee opera/Cll at 40-50 V. and 400-500 amp.)

CH.<RGE
No.

COMPOSITION OF CHARGE DURATION
FOR WHICH'

THE FURNACE

WAS
OPERATED

mitJ.

QUANTITY
OF CARBIDE

PRODUCED
lb.

GAS
YIELD

ell·ftflb.

QU.t,LlTY OF THE PRODUCT

r---------A-------.
Phosphine Hydrogen

in gas sulphide
~~ in gas

(by vol.) %
(by vo1.)

funburnt limestone (size 0·5 in.), 4·4 lb. }Charcoal (size 0·5 in.), 2·2 Ib_ IS 2·16 5·22 0·048 0·009
LPetroleum coke (size 0·25 in.), 0·44 lb.

{unburnt limestone (size 0·5 in.), 17·6 lb. }
2 Charcoal (size 0·5 in.), 8·8 lb. 60 10·10 5·08 0·042 0·008

Petroleum coke (size 0·25 in.), 1·8 lb.
{Burnt lime (size 0·5 in.), 2·5 lb. _ }3 Charcoal (size 0·5 in.), 2·2 lb. 10 2·13 5·16 0·050 0·010

Petroleum coke (size 0·25 in.), 0·4 lb.
{Burnt lime (size 0·5 in.), 10·1 lb. I

4 Charcoal (size 0·5 in.), 8·8 lb. 1 45 9·14 5·00 0·040 0·012
Petroleum coke (size 0'25 in.), 1·8 lb.

lSI specification for calcium carbide
Grade A 4·98 min. 0·06 max. 0·15 max.
Grade B 4·50 min. 0·08 max. 0'15 max.

TABLE 2 - BARREL-TUMBLING TESTS"

DURATION BURNT LIME FROM kankar LIMESTONE: UNBURNT CRYSTALLIXE LIMESTONE FROM
OF BARREL- FINES «10 MESH) RESULTING FRO~I TINNEVELLY DISTRICT:

TUMBLING (
, -----, FINES « 10 MESH) RESULTING FROM

TEST 0'5 in. size- 1 in. size- 1·5 in. size- ,..... '- --.
min. grade {av.} grade (av.) grade (av.) 0'5 in. size- .1 in. size- 1'5 in. size-

% % 01 grade (av.) grade (av.) grade {av.}10

% 01 %.U

15 48·9 50·4 59·9 8·0 8·7 10'4
30 50·7 53·3 61·9 11·3 16·3 17·2
60 54·2 59'7 76'0 20·1 21·6 33·5

"For each of the tests carried out, 1 lb. of the material was taken. Sieve analysis was carrie:] out for the resulting fines,
but only the figures for 10-mesh sieve are given, as they are more relevant in this study.

significance in comparing the two materials as
regards friability under the particular experimental

. conditions adopted for the tests.
.The results given in Table 2 indicate that disinte­

gration to dust or fines occurs to the extent of 60-76
per cent in the case of burnt kankar lime whereas
it is only 10-34 per cent in the case of unbumt crys­
talline limestone. If 1-1'5 in. size-grade is ultimately
going to be used, the unburnt crystalline limestone
will appear to resist disintegration twice or thrice
as effectively as burnt lime from kankar. It is to
be observed that fine dust formation when using
unburnt crystalline limestone can arise mostly at the
stage when it is converted into quicklime, as the
material progressively approaches the zone of the arc.
At that stage it quickly reacts to form the carbide or
associated eutectic mixtures, and there does not
appear to be much possibility of accumulation of the
fines in the vicinity of the arc. Not much of lime
dust formation will occur in the higher reaches of the
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furnace either, where the crystalline limestone is yet
unconverted into quicklime. Hence there does not
seem to be much practical difficulty in the use of
straight unburnt crystalline limestone when com­
pared with the use of burnt kankar or Katni lime.

Discussion

From the experimental results presented it appears
to be a feasible and practical proposition to use
straight unburnt crystalline limestone, of selected size­
grade. available in South India in the manufacture

.of calcium carbide. From the results given in Table 1
it is seen that the percentage of phosphine and
hydrogen sulphide impurities in the gas are within
the stipulated lSI limits for Grade A calcium carbide.
The gas yields also fulfil the requirements for Grade A.
Certain deposits of crystalline limestone available at
Sankaridrug in Salem district also appear to be as
good as the grades of limestone from the Tinne­
velly district. The composition of some grades of
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TABLE 3 - CHEMICAL COMPOSITION OF CRYSTALLINE LIMESTONE FROM CALCITE DEPOSITS·

CONSTITUENT RAMAYANPATTI SANKARIDRUG SANKARIDRUG SA~K.o\RIDRUG ASTM
(TINNEVELLY WHITE GREY PI:"K SPECIFICA-

DISTRICT) (SALEM (SALEM (SALDI TIONS
DISTRICT) DISTRICT) DISTRICT) (C: 258-52)

FOR UNBURNT
LIMESTONE

Total calcium oxide (CaO), % 54·47 55-60 54-19 52-48 51-52
Silica (SiO, and acid-insolubles), % 1-10 0·37 1-40 4·35 1·12
Iron oxide (Fe,O,), % 0·30 0·16 0'53 0·39
Manganese oxide (Mn,O,), % 0·03 0·02 0·08 0·04
Alumina (Al,O,). % 0·03 0·01 0·66 0·01
Iron oxide-alumina (R,O,). % 0·36 0·19 1·27 0·44 0'56
Magnesia (MgO), % 0·52 0·13 0·26 0·48 0·98
Phosphorus pentoxide (P,O,). % 0·07 0·03 0'12 0·02 0·03
Total snlphur (S), % 0·01 0·05 0·23 0·05 0·11

·Data given in the table are taken from High Calciu", Limestones of India by H. C. Bijawat and S. L. Sastry (Council of
Scientific & Industrial Research, ~ew Delhi), 1956.

crystalline limestone from Ramayanpatti (Tinnevelly
district) and Sankaridrug (Salem district) is given
in Table 3. The stipulated requirements of chemical
purity as per ASTM standards are also indicated in
Table 3 for comparison.

The Sankaridrug grey and pink varieties of crystal­
line limestone contain too milch su.lphur and silica
although the total calcium oxide in each is well above
the requirements. Of the two, the grey variety
appears promising and deserves further examination,
by large-scale furnace trials. The Ramayanpatti and
Sankaridrug white limestones satisfy the requirements
in all respects, namely total calcium oxide and silica,
magnesia, iron oxide and alumina, phosphorus and
sulphur impurities. The phosphorus impurity in the

Ramayanpatti limestone slightly exceeds the ASTM
specifications, but it has been found that the calcium
carbide produced from this material passes the lSI
Grade A specifications.
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Symposium on Thyro-gonad-adrenal-pituitary Relationships

A SYMPOSIUM ON THYRO-GONAD-ADRENAL-PITUITARY

relationships, organized by the National Institute of
Sciences of India, will be held in Delhi during 2-4
October 1959. The subjects included for discussion
are: (1) Thyro-gonad-pituitary relationships; (2)
Adrenocortical-gonad-pituitary mechanisms; (3) Thy­
ro-adrenocortical-pituitary relationships; (4) Gonad-

pituitary relationships; and (5) Pituitary-adrenocor­
tical relationships. Abstracts of papers to be pre­
sented at the symposium, not exceeding 250 words,
should be sent in duplicate to the Convener, Dr B.
Mukerji, Director, Central Drug Research Institute,
Lucknow, before 31 August 1959; the full papers, in
duplicate, should reach him by 15 September 1959.
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Shellac-Dimethylolurea Moulding Composition

P. K. GHOSH & S. C. SEN GUPTA

Indian Lac Research Institute, Namkum, Ranchi

Revised manuscript receiwd 13 February 1959

A method for the preparation of a moulding powder composition using shellac
and dimethylolurea has been described. The shellac-dimethylolurea moulding
composition, whose moulding characteristics are as good as that of lac-urea­
formaldehyde powder, is much cheaper to produce because it can be prepared
by the dry method which does not require the use of any solvents or machinery
other than a pair of hot rollers.

SHELLAC is a thermoplastic resin which, on
prolonged heating, slowly polymerizes to an
infusible, insoluble product. Based on this

property of slow heat polymerization of shellac,
various attemptsl - 7 have been made to convert it
into a thermosettbg resin that can cure quickly.
So far only partial success has been achieved in this
direction. Ranganathan and Aldis8 observed' that
many chemicals including urea harden shellac quickly
under heat treatment. Ranganathar,6 actually uti­
lized this observation to prepare shellac-urea mould­
ing powders by the wet process, but the compositions
were not mouldable by the bakelite tec'mique. Later
on, Venugopalan and Sen7 formulated an improved
composition by reacting shellac, first with formalde­
hyde and then with urea in alcoholic solution. Mould­
ing compositions thus prepared could be moulded
hot and ejected hot. Since the process as a whole
was rather complicated, time-consuming and costly;
attempts were made to evolve an improved process
involving the use of the drl instead of the wet
method. But attempts to incorporate urea into
the reaction product of shellac and formaldehyde
(termed 'shellac-formal ') by the dry method, i.e. by
passing the mix between steam-heated mixing rollers,
resulted in premature curing. It was, however,
thought that the dry method could be used and the
process also improved, if, instead of proceeding sepa­
rately' with formaldehyde and urea, a dir~ct reaction
of shellac with dimethylolurea (DU), itself a product
of reaction between formaldehyde and urea, were
utilized. The present paper reports results of investi­
gations along these lines.

Materials and methods

Shellac - Ordinary shellac having the following
properties was used: life (polymerization time) at
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150°C., 47 min.; flow, 75 sec.; wax content, +·20 per
cent; and carbonyl value, 17·3.

Dimethylolurea - As commercial DU was not
available at the time of starting the investigation it
was prepared in the laboratory according to the
procedure employed by Einhorn 10,11. Barium hy­
droxide (0,4 g.) was dissolved in formaldehyde solu­
tion (37'4 per cent; 26·7 g.) to wHch was added urea
(10 g.). The mixture was maintained at 25-30°C.
until all the formaldehyde had reacted. On comple­
tion of the reaction, carbon dioxide was passed into
the solution for 10-15 min. after which the liquid was
evaporated to dryness in a desiccator. The dried
residue was extracted with warm 80 per cent ethyl
alcohol and the solution filtered; on cooling, 10 g. of
DU (m.p. 126°C.) crystallized out. DU thus prepared
was used in preliminary experiments by the wet
process for the determination of the optimum amount
of DU necessary for successful moulding composi­
tions, conditions of moulding, etc. Subsequently
the commercial product was available which was
used in further experiments. It may be noted,
however, that both the commercial product and the
laboratory-made sample deteriorate slowly on storage
during the first six months, and rapidly thereafter,
becoming more and more insoluble in alcohol.

Methods of preparation of the
moulding powder

Wet process - The wet method of preparing the
standard lac-urea-formaldehyde (L-U-F) moulding
powder'2 was adopted in the case of shellac-DU
compositions (S-DU). Shellac (100 g.) was mixed

• with varying amounts (0-35 g.) of DU and refluxed
with methylated spirit (200 mI.) at 130-40°C. for
3 hr on an oil bath. Halda (Adina cordljolia) wood
flour (100 g.) and aluminium stearate (2 g.) were then
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TABLE 1- MOULDING TRIALS WITH DIFFERENT PROPORTIONS OF DU (WET METHOD)

DU USED l\IOULJ>I:\'G HOT ALCOHOL- COLD ALCOHOL- T~IPACT HEMARKS

g./lOO g. _,;/tellac QU.-\UTY INSQLUBLES tXSOLUBLES STRE:<JGTH

OF THE OF THE rm. Ilg./Sq. em.
MOULDED ;\IOULDED

PRODUCT pnonUCT
(Yo 0/

/0

Bad Too soft; blisters found on
moulded articles even
a fter prolonged baking at
90-95°C. for 6 hr

10 do 42·60 73·15 3·07 Soft during ejection
15 Good 53·17 76·80 4·17 Satisfactory moulding at

140°C., 1 ton/sq. in. pres-
sure and 3 min. moulding
time

20 cia 59·58 81·42 4'19 Satis factory moulding at
140°C., 1'5 tons/sq. in.
pressure and 3 min.
moulding time

30 <10 70·30 84·\0 4·19 do
35 cia 71·86 85·40 4·38 Satisfactory moulding at

140"C., 2 tons/sq. in.
pressure and 3 min.
moulding time

TABLE 2 - HOT AND COLD ALCOHOL­
INSOLUBLES IN MOULDED COMPOSITIONS

sition 30-35 g. of DU per 100 g. of shellac) was higher,
but the slight increase is more than counter-balanced
by the increased cost of DU. Hence for all practical
purposes the use of 15 parts of DU per 100 parts of
shellac has been considered to be the optimum.
This agrees closely with the pre\'ious findings in the
case of I.-U-F moulding compositions (unpublished
data), namely that, although 15 per cent urea and
50 per cent formalin on the weight of lac gave the
best moulding compositions, the optimum amounts
of urea and formalin required for satisfactory mould­
ing were 9 and 25 per cent respectively.

Dry process - Having established the optimum
conditions for the wet process, the optimum condi·
tio;]s for thc dry process were determined. For this,
all the ingredients used in the wet process, with the
exception of methylated spirit, were intimately mixed
between hot rollers (90-95°(.) for 10 min. The hot­
rolled mass was taken out in sheet form, powdered

added. Tile resnlting cOll1po"itio:l, after drying at
room tcmperature, was powdered to SO mcsh and
baked at 90-95°C. for 2 hI' before putting it into
moulds. Thc results of monlding trials are given
in Table 1.

It will be seen from thc resnlts prcscnted in Table 1
that as thc amount of DU per 100 g. of shellac is
increased beyond 15 g" tI,e monlding prcssure goes
on increasing withont, howevcr, any impro\'cmcnt
in the impact strength. The optimum amount of
DU per 100 g. of shellac may, therefore, be taken
as 15 g. It is to be noted that compositions obtained
with this proportion of fJU conld be satisfactorily
mouldcd even without the help of any modifier. A
large sample ccntaining this proportion of DU was
preparcd to stndy the optimnm time, tcmpcrature
and pressure necessary for satisfactory moulding.
In determining these conditions, it should bc remem­
bered that from the production point of view the
time required for moulding should be as short as
possible. Further, the better the moulding powder,
the less soluble should it be in alcohol aftcr moulding,
as a result of chemical transformation in course of
curing. In Table 2 are given the solubility of thc
original powder'd.nd the moulded product in hot and
cold alcohol under varying conditions of moulding.

It will be obscrved from the results given in
Table 2 that while other conditions were varied thc
curing time was kept at 3 min., since this was found
to be optimum in this as well as in the case of the
standard I.-U-F powders. Similarly the optimum
pressure and temperature of moulding were respcc­
tively 1·5 tons/sq. in. and 140-50"C. Thc hot alcohol­
insolubles cuntent in the moulded product (compo-

MOULDJ:-.JG CONDITIONS
, .A- ----.

Pressure Curing Temp.
tou/sq. ill. time °e.

HUll.

Original powder (without trcatmt'l1t)
1·0 1 140
1:0 2 140
1·0 3 140
1·5 3 140
1-5 3 150
2·0 3 140
2·0 3 150

HOT
ALCOHOL­

l:"SOLUBlES
0;
/0

42··H
43·12
44·36
53·17
53-87
57·21
57·99
57-61

COLD

ALCOHOL­

INSOLUBLES

%

75-47
74·35
75-46
76·80
81·19
81·59
81·50
80·50
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TABLE 3 - MOULDING TRIALS WITH SHELLAC-DU (AGED) MOULDING COMPOSITION WITH
DIFFERENT MODIFIERS

MODIFIER

g./100 g. shellac

Control

Oxalic acid, 3·0

Cinnamic acid, 3·0
Phthalic anhydride, 3·0
Maleic anhydride, 3·0

Maleic acid, 0·5

Maleic acid, 1·5

Maleic acid, 3·0
Lime, 1·0

Maleic acid, 1·0 + lime, 1·0

•Maleic acid, 2·0 + lime, 1·0

Maleic acid, 3·0 + lime, 1·0

DURATIOS DURATION DURATION
OF HOT OF HOT OF BAKING
ROLLIN'G ROLLING AT 90-95'C.

AT 90-95'C. AFTER FOR
BEFORE ADDITION OF BLISTER-FREE

ADDITION OF MODIFIER MOULDING
MODIFIER min. hr

min.

20 9

5 3

10 2 3t
10 16 4
10 13 . 3

10 20 7t

10 12 3

10 6 It
10 2 6t

10 10 2

10 8 It

10 8 It

l\lOULDING CHARACTERISTICS
OF COMPOSITION MOULDED AT

145'C., 1·5 TONS/SQ. IN.
PRESSURE FOR 3 MIN.

Soft composition with blisters;
sticks to mould and unsuitable
for hot moulding

Blister-free moulding; very dull
in appearance

do
do

Does not fuse properly; sticks to
mould

Composition rather soft for hot
moulding

Hard composition; blister-free
moulding; dull in appearance

do
Very good gloss and flow, but

had blisters which could not be
cured by longer baking

Good gloss and flow; slightly soft
composition

Good gloss and flow; composition
suitable for hot moulding

Good gloss and flow; composition
suita.ble for hot moulding; gloss
slightly inferior to preceding
composition 11; suitable for hot
moulding

TABLE 4 - MOULDING CHARACTERISTICS OF COMPOSITIONS WITH DU AGED FOR
DIFFERENT PERIODS

SL DURATION FOR MODIFIER DURATION DURATION IMPACT ·MOULDING
No. WHICH DU WAS (ON THE WT OF OF HOT OF PRE- STRENGTH CHARACTERISTICS OF

AGED SHELLAC) ROLLING HEATING em. kg.jsq. cm.~ COMPOSITIONS MOULDED
min. AT 90-95'C. AT 145'C. AT 1'5 TONS!

FOR BLISTER" sQ. IN. PRESSURE FOR
FREE 3 MIN.

MOULDING
min.

Freshly prepared nil 120 4'30 Satisfactory moulding
(alcohol-soluble)

2 do Maleic acid, 2% ; 10 45 4·33 Satisfactory moulding;
CaO, 1% slightly better gloss and

flow than No.1

3 One year (partially nil 12 120 Could not be properly
alcohol-soluble) moulded; soft composi-

tion
4 do Same as in No.2 15 60 4·33 Satisfactory moulding
5 Two years old (alcohol- nil 20 120 Could not be properly

insoluble) moulded; soft composi-
tion which sticks to
mould

6 do Same as in No.2 18 90 4·33 Satisfactory moulding

7 Above three years nil 15 300 Very soft composition
(alcohol-insoluble) which sticks to mould;

unsuitable for moulding

8 do Same as in No.2 47 180 4'20 Soft and sticky composi·
tion: moulding. unsatis-
factory

OImpact strength~ for compositions which could not be properly moulded were not determined.
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and pre-heaterl before moulding. The compositions
thus obtained did not differ materially either in
respect of moulding characteristics or properties of
moulded products from those prepared by the wet
process.

To explore the commercial possibilities of this
process, moulding compositions were prepared elll­
ploying the commercial grades of DU (15 parts per
100 parts of shellac) which was almost insoluble in
alcohol. These cum positions were found to be rather
soft and hence unsuitable for moulding by the bake­
lite technique. Known methods of hardening, e.g.
longer heat treatment during mixing bdween hot
rollers, pre-heating before putting in moulds, or rr­
action with higher amounts of DU (30 parts), did
not improve their moulding characteristics. On till'
other hand, identical compositions made with freshly
prepared DU (alcohol-soluble) were quite satisfactory
in all respects. In practice, howe\"er, ti,e moulding
compositions prepared should he hased on the usc of
commercial or aged DU. To achieve this, \'arious
modifiers were tried, taking the following ';omposition
as the hasis: shellac (100 parts). Naili/l saw dust
(100 parts), DU (stored for one year and alcohol­
insoluble) (15 parts), aluminium strarat" (3 parts),
aud pigment (4 parts). The ingredients \\we mixed
between hot rollers at 90-95°C. and \'arious modifiers.
added. Hot rolling was continued till the composi­
tions left the rollers and came ou t in a sheet form.
Of the various modifiers tried, the results obtained
with the promising ones arGo given in Table 3.

It will be seen from the results of moulding trials
gi\'en in Table 3 that with a single modifier, the
moulded product was either dull in appearance or
soft with blisters. Thus maleic acid, though promis­
ing, gave dull products; similarly lime imparted
gloss but blisters appeared which coul,l not be eli­
minated e\Tn by longer pre-heating. However, hy
incorporating a mixture of ma1l'ic acid and lime
in the respective proportions of 2 parts and 1 part
per 100 parts of shellac, satisfactory products could
be obtained; the baking period for obtaining blister­
free mouldings of such a modified composition was
also found to be much shorter (1,5 hr). It may he
mentioned that during hot rolling no smell of for­
maldehyde was noticed.

Since the transformation of DU on storage from
alcohol-soluble to alcohol-insoluble form progresses
with time, several types of DU, aged for different
periods, were used. The results of moulding trials
with t!;ese compositions, with or without modifiers,
are given in Table 4.

The results given in Table 4 show that DU stored
for two years may conveniently be used in combina­
tion with a modifier. Further, the usc of modifiers

TABLE 5 - PROPERTIES OF MOULDING
COMPOSITIONS

PROPERTY STANDARD S-DU S-DU
L-U-F COMPOSI- COMPOS[-

COMPOSI- TION TION
TION WITH

MODIFIER

Sp. vol. of mouldin~ -l7 -l8 48
composition (25 g.),
ml.

Impact strength of 4-8 4·3 4·7
moulded articles, em.
kg./sq. em.

0·97 1·20 0·98Water absorption of
moulded articles (24
hr), %

82 82 82Heat resistance of
moulded articles
(Marten's oven), °e.

428Dielectric strength of -l50
} in. thick specimen,
V·/mil

3·2 >: 10" 3·0x 10"Surface resistivity at
3% hnmidity, ohml
em.

along with freshly prepared (alcohol-soluble) DU,
which by itself ensures satisfactory moulding, results
in slightly improved compositions requiring much less
baking time. The properties of such compositions
(Table 5) are also comparable with those of standard
L-U-F compositions prepared by the wet method
using methylated spirit as solvent.

Discussion

The efficiency of urea in reducing the polymeriza­
tion time of shellac is well known. In the absence
of any solvent, the rate of polymerization of shellac
with urea is rapid and during hot rolling (90-95°C.),
even if shellac had been pre-treated with formalin,
the rate of polymerization becomes uncontrollable,

. and infusible products are obtained. On the other
hand, DU has been found to ha\"e a milder reaction
and the polymerization of shellac proceeds at a
reasonably slow rate so that shellac-DU moulding
compositions, almost as good as the standard L-U-F
compositions, can be prepared by the dry method
(Table 5).

One apparent disadvantage of DU is its tendency
to undergo a sort of progressive change on storage
under tropical conditions, as is e\"ident from its
gradual transformation from alcohol-soluble to alco­
hol-insoluble condition. This means that the use of
commercial-grade DU, stored for varying periods,
might give bad or non-uniform compositions. How­
ever, the use of modifiers (2 per cent maleic acid
and 1 per cent lime on the weight of shellac used)
practically eliminates this difficulty and gives suc­
cessful moulding compositions, provided the age of
stored DU does not exceed two years (Table 4). It is
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interesting to note that shellac-DU moulding compo­
sitions have much better keeping properties than DU
itself; a moulding composition made with freshly pre­
pared DU and stored for more than three years showed
uniform moulding characteristics during the whole
period of storage. In view of the satisfactory keeping
quality of shellac-DU moulding powders, it would
be worthwhile to utilize freshDU in the manufacture
of shellac-DU moulding powders, and at the same
time incorporate modifiers so that the powders would
have uniform moulding properties for durations as
long as three years or more. The preparation of DU
for this purpose should not prove difficult, since as
stated earlier, the method is simple and needs no
elaborate equipment or costly machinery. A further
point of interest is that, as subseq,uent investigations
have shown, the process of making DU need not be
continued till the crystals of DU are obtained, but
that the solution obtained by adding urea in a
solution of formalin and barium hydroxide may
be straightway used in place of DU. This greatly
simplifies the manufacturing process.

In conclusion it may be stated that, with respect
to the quality of the powder, or the performance of
the moulded product, there is little to choose between
S-DU composition prepared by the dry method or
L-U-F moulding composition prepared by the wet
method. Since solvents and machinery such as
kneading and mixing machine, solvent recovery
plant, etc., are not required for the preparation
of S-DU - the only machine to be used is a

pair of hot rollers-it can be prepared quickly,
thereby lowering the overall cost of its preparation.
The S-DU composition should, therefore, be pre­
ferred to the standard L-U-F powder on grounds
of economy.
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International Council for Building Research- 1959 Congress

THE GENERAL CONGRESS OF THE INTERNATIONAL

Council for Building Research Studies and Docu­
mentation for the year 1959 will be held in
Rotterdam, the Netherlands, from 21 to 26 Sep­
tember 1959. Eight subjects of topical interest
for the development of the building industry will
come up for discussion. The subjects will be pre­
sented both in English and French in 44 reports,
the texts of which will be sent to the participants
in advance.

The reports will be drawn up by 54 experts from
many countries. The subjects covered are: (1) Socio­
logical and functional aspects of housing design,
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(2) Design and calculation of constructions: Safety
coefficients, (3) Introduction to the standardization
of dimensioning on the building site, tolerances and
dimension control, (4) Research problems concerning
large concrete elements in housing, (5) Mass housing
in rapidly developing tropical and sub-tropical areas,
(6) Flat roofs, (7) Fundamental aspects of transmission
of knowledge, and (8) Heat insulation and moisture
effects.

The Congress is open to the Council members and
also to other interested persons on registration at the
Congress Secretariat, c/o Bouwcentrum, Weena 700,
P.O. Box 299, Rotterdam, the Netherlands.



REVIEWS
SCIENTIFIC MANPOWER 1:-< EUROPE by Edward

:\IcCrensky (Pergamon Press Ltd, London), 1958.
Pp. ix + 188. Price 405. net

The two World Wars gradually shifted science from
an individual to a national base. This is particularly
true of European and other Western countries inclnd­
ing America and Russia. Today the government is
the largest single employer of scientific and technical
personnel in every country. The first step was to
organize scientific establishments. In the second,
organization of scientists and scientific administration
became increasingly important in the public service.

The book under review is a comparative study of
scientific manpower in the public services of (;reat
Britain and a few selected European countries. The
systems followed in the U.S.A. and the U.S.S.R. have
also been described to make the book more compre­
hensive.

In the Foreword, Mr Harry Melvillc, Permancnt
Secretary, Department of Scientific & Industrial
Research, U.K., writes:" In technoJogicallyadvanced
countries the government is usually the largcst in­
dividual employer of scientific manpower and there­
fore the biggest spender in scientific research. The
management of this large body of scientists and tech­
nologists poses major problems that have hardly been
faced even in the biggest privately owned industrial
organization. Civil services have evolved over many
year,s to meet gradually changing needs. Science
advances so rapidly that the traditional methods of
management are not necessarily suited nor sufficient­
ly adaptable to meet modern ueeds. New methods
have therefore got to be devised."

The author has admirably brought out the basic
philosophy and difficulty involver! in the administra­
tion of a special class of personnel who are to dis­
charge a special kind of duty. Mr McCrensky has
pointed out that the nature of aclministrative action
to overcome obstacles arising in science administra­
tion has been found to differ radically from the custo­
mary practice for dealing with administrative situa­
tions. The usual situation, the author says, is that
the government machinery is typically designed for
a more static and orderly era, which is not applicable,
for a good effect, in the fi"lei of scientific administra­
tion. Such static views are " shakrn by the conti­
nuing demand for experimentation in methods and
policies to meet the aclministrative singularities that
recur in research administration ".

Scientific administration has many involved
facets. The book deals with them in seven chapters:

(I) Scientists in the government. (2) Attracting and
holding scientists, (3) The payment of professional
public service, (4) Representation of scientists,
(5) Higher education of engineers, (6) Organization
for research, and (7) Comparison among countries
including Gnitecl States and Russia.

Pay scales and service conditions are among the
major issues in the administration. It is interesting
to note from this book that the temporary or contract
services generally fetch more pay than the permanent
ones in the same cadre of service. The higher mone­
tary "alue is obviously derived by equating with the
other benefits in a permanent service which is not
ubtainable in a temporary or contractual position.
The other important feature that emerges from an
examination of the pay scales cited for the various
countries is that the disparity of pay between the
highest and the lowest posts in the cadres is remark­
ably moderate. The ratio of the highest to the lowest
usually does not exceed a factor of 5, and for the most
of these countries the factors hover around 3 or 4.

The methocls of scientific administration, training
programme, participation in the negotiation activi­
ties and other features vary from country to country
as has been demonstrated by the author in presenting
the practices prevalent in England, Norway, Sweden,
Germany, Switzerland, France and some other coun­
tries. However. the recognition of the unique nature
of the problem in scientific administration and its
progressive character is generally indicated.

The lack of opportunity for merit promotions is a
general clifficulty experienced by the management.
In most of the western European countries, the oppor­
tunity is provided only when a vacancy occurs in the
hierarchy. And such opportunities are few and far
between. This causes embarrassment to the manage­
ment as well as frustration in the meritorious
individuals. In the U.S.A. this difficulty is partially
obviated by the flexibility of granting advancement
due to the nature of increased responsibility of a
particular competent scientist or engineer (rather
than for personal merit or achievement).

In the Soviet Union, to put it in the author's
language, " certain educational status combined with
personal achievement are required for career advance­
ment. A cash bonus is given for acquisition of an
academic degree." The scientists and technologists
enjoy a very high social and economic status in /
Russia. The advancement to a functional grade
level is based primarily on scientific ability and
training of an individual and not on the duties and
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responsibilities related to a specific position. Encour­
agement of staff to supplement their income and to
enhance their reputation by accepting external con­
sultant and other professional activities also favour­
ably influence the role of the scientist. It is interest"
ing that "another major aspect of the picture of
science and engineering in Russia today is the great
use made of professional womenpower. This conti­
nuing utilization of a sQurce that is only lightly used
in other countries appears to confer a substantial
asset in trained human resources."

In the conclusion, the author has made a brief but
significant observation. It is now generally ,recog­
nized that stability and security in government
service tend to deter speed and foster staleness. He
quotes Sir G. P. Thomson who made the following
comment on improving government research:
" Govenlment science would be much more fruitful
if no man were allowed to stay more than ten or
twelve years in one establishment so that he would
be in at least three during a normal working life. He
would lose some little time learning new jobs, but
would bring a fresh outlook to them which would
more than compensate." .

The author duririg the study of, the present problem
consistently observed that "a wide gap uniformly
appears to exist between the· identification and full
knowledge of major problems in better management
ofscientists in public service, specially the Civil Service,
and the initiation of the action programme to modify
and eliminate such problems. The sense of urgency
felt by scientists for needed innovation does not seem
to get communicated dramatically and fully toward
those holding the key legislative and managerial
positions." The author, therefore, concludes that
" Adherence to an opinion that a government service
is entitled to recruit and hold a fair share of the avail­
able scientific talent, unless accompanied by dynamic
implementation, will not achieve its realization."

The book is timely and thought-provoking. The
administrators who are interested in promoting
scientific activities, particularly in the government
and govl1rnment-sponsored sectors, will find the book
stimulating.

K. RAY

PHYSICAL ACOUSTICS AND THE PROPERTIES OF
SOLIDS by Warren P. Mason (D. Van Nostrand Co.
Inc., Toronto, New York, London), 1958. Pp. xii +
402. Price 67s. 6d.

This book is written with the object of providing an
introduction to the uses of wave transmission in
solids. The main text is divided into two parts.
Part I is devoted to the basic principles of wave
transmission in solids and their applications, such as
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mechanical filters and the study of fatigue. Trans­
mission of waves in solids in general as well as in
transducer materials has been discussed in detail.
Part II deals with the analytical aspect of the process
of sound transmission. Important topics such as
attenuation due to th~rmal conductivity, grain
scattering, domain boundary effects and interstitial
diffusion have been sl'ecially treated.

In order to make the treatise useful to various
professions, only limited mathematics has been used
in the main text. Rigorous derivations connected
with the subject have been included in a separate
appendix.

The book fulfils a long-felt need for a work of this
kind and should be a useful reference work to scien­
tists and engineers working in various fields.

S.P.

INTRODUCTION TO THE THEORETICAL AND EXPERI­
MENTAL ANALYSIS OF STRESS AND STRAIN by A. J.
Durelli, E. A. Phillips & C. H. Tsao (McGraw-Hill
Book Co. Inc., New York, Toronto, London), 1958.
Pp. xxx + 498. Price $ 12.50

This volume, which forms one of the McGraw-Hill
Mechanical Engineering Series, has been written for
graduate students and is " an outgrowth of a course
given" at the Ecole Polytechnique in Montreal and
at the Illinois Institute of Technology, Chicago.
The book aims at giving" an overall picture and a
balanced description of the several methods used"
in theoretical and experimental stress analysis. The
authors have succeeded remarkably well within this
limited objective.

The book has five parts and an interesting introduc­
tion which contains several quotations, two of which
given below are worthy of special note: " It is easier
to go wrong looking at any equation than looking at
the phenomenon it represents" and" The experiment
is the only source of truth; only experiments can teach
us something new; only they can give us certitude ".

The first part deals with Mathematical Method of
Analysis and has nine chapters - Theory of Stress,
Theory of Strain and Theory of Elasticity are some of
the usual ones. Chapters 7 to 9 deal with Geometric
Representations of the Two-dimensional State of
Stress and Associated State of Strain at a Point, Pro­
perties of Special Families of Curves and Application
to Two-dimensional Problems; several interesting
practical problems have been tackled under the last
subject.

The second part is another interesting feature of
the book. In its three chapte~s are covered Funda­
mental Concepts in Strain Measurements, Statistical
Methods and Their Application to Experimental
Stress Analysis, and Dimensional Analysis-matters,
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though important, tenL! to be relegated to a secolH]ary
place in a hook on Stress Analysis,

In part three, the \\Titers han' ably devl'!0l'ed
(;rid \Il'thods for th,' determination of stn'ss,

In part four, I\'hich has four chapters dealing with
.Hrittll'-coating 'Idhods, (;('nNal Background and
Stresses and Strains of Brittle Coating, Properties of
Stresscoat, and :\I'plication of the Brittle-coating
\Iethod, the techniqlH'S and principles have been
luci(lI~' (kscrihed and appli,'cl. A cardul study of
this chapter shoulti ,'nable an aspiring ,tudent to
purSUl' this method of inn'stigation fllrther with
profit.

Mechanical Strain Gauge, l,ave hc'ell dealt with ill
part fi\'(',

:\s ,tatl'd ('arlieI', thr' author, h,lV(' succeeded re­
markably II'dl within the limited obj('etive they havl'
set for themsell'es, The Electrical Strain Gaugl'
Techniques and Photo-elastic T,'chniques have been,
it seems, deliberatdy assigned minor positions possibly
because admirable texts on these are already avail­
able. The book docs not claim to replace either the
standard works on Theory of Elasticit~· or on Experi­
mental Stress Analysis; it is not so encyclopaedic in
character as Hetenyi's Handbook of Experimental
Stress Analysis, nor is it a comprehensive text on
dasticity, like that of Love or Timoshenko. But
I beliel'e that the book in many ways is a novel
introduction to theoretical and experimental analysis
of stress and strain, On the experimental side,
perhaps, for collateral reading a student \\'ould profit
by using Lee's Introduction to Experimental Stress
Allalysis.

The book is modern in its approach and definitely
fills a gap in the available literature on Theoretical
and Experimental Stress Analysis,

S, 1<. SEX GUTA

REFLEX KLYSTHONS hy J. J. Hamilton (Chapman &
Hall Uti, London; Distribu.tors in India: Asia
Publishing House, Bombay), 1958, I'p, xi + 260,
Price 455, net

Reflex klystrons, by virtue of their simplicity ill
design and case of operation, hal'e occupied an im­
portant place among microwal'e devices for several
years. In fact, since the very inception of the tield
of microwal'es during the Second World \Var, reflex
klystrons have done the major bulk of work as low
and medium power oscillators in the centimetre and
millimetre wal'clength ranges; their use as local
<Jscillators in mjcrowave receiver, lIa,: not yet been
seriously challenged during the past two decades.
It is, therefore, ,urprising that the number of books
rlealing in detail with the design and operation of
reflex klystrons is I'ery fell' and, at ]'res('nt, most of

tli(' data are mainly available scattered in individual
articles and other publications. The author of this
book has attempted to integrate the presently avail­
able knowledr.;e on reflex klystrons and to present it
for the henefit of persons with limited training in
electronics and to heginIH'rs in general. The extent
to which this purpose has Iwen fuUmed Il'ill be dis­
cussed later.

After an introdnctory cl"'pter, a discussion of re­
cntrant cavity resonators and their output systems
is gi\'en, Beginning with a simplified treatment, the
second chapter goes on to consider design aspects and
parameters that determine the performance of re­
entrant cavities with special reference to reflex klys­
trons; methods of tuning and tests are also presented.
The following chapter deals with a discussion of the
electron dynamics in reflex klystron operation. The
simple first-order theory is presented in some detail
and then the various factors which cause the actual
operation to be different from what is predicted by
the simple theory are discussed. Such factors as
finite transit-time, multiple transits beam-loading,
nO:l-linear reflt'ctor field, space charge, etc" are con­
sidered briefly and, in each case, necessary modifica­
tiom; in the fir,t order theory to include these effects
arc indicated, Further topics considered in this
chapter are starting current, efficiency, electronic
hysterisis, modulation and mode interference.

The fourth chapter deals with the effect of external
circuitry or load on the operation of the klystron.
lI'1ode charts, admittance spirals, Reike diagrams are
discussed here. The principles are briefly indicated
and larger space is devoted to the method of use of
these charts. The next chapter ' Engineering As­
pects ' is devoted to mechanical design and construc­
tional problems, In this, the author discusses choice
of materials, metal-to-glass and metal-to-ceramic
seals, cathodes and heaters, and processes required to
make workable klystrons,

The last three chapters discuss various types of
reflex klystron, beginning with klystrons in general
usc and going on to millimetre reflex klystrons and
special designs for pulsed operation. The author also
discusses uncOlll'entional klystrons such as coupled­
resonator type, multiple reflection type, floating drift­
tube type, etc. A quick review of past, present and
futurc trends both in klystrons and other microwave
devices forms the concluding chapter.

In order to present material which is essentially
of 'l.1l advanced nature to newcomers to this field and
to people with limited training in electronics, the
author has eliminated almost all mathematical deve­
lopment except in a few cases. The formulae re­
quired for design and for a proper understar.ding of
reflex klystrons are often merely presented with a
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brief mention of the reasoning that goes behind the
expression. In the opinion of the reviewer, this type
of treatment actually does the opposite of what the
author intended to accomplish, namely that the book
has become rather difficult for beginners to read since
none of the theories is developed from the very
start. Although each chapter begins with elementary
and diagrammatic treatment of the subject matter, a
beginner would soon find himself at sea in the subse­
quent material that follows because the connecting
link between the fundamentals is missing. On the
other hand, a reader who has already had a basic
training in the principles of reflex klystron opera­
tion but wishes that a more practical approach
can derive more benefit from this book since it omits
the elementary considerations and immediately gets
to the operating formulae. The portion dealing with
operational charts and engineering aspects is very
praiseworthy from this viewpoint.

It might be mentioned in passing that the author
in several places refers to figures and other material
appearing later. This, too, may tend to add to the
difficulty experienced by beginners in reading this
book.

The book fills a very necessary lacuna by present­
ing, in a cO-Grdinated and brief form; the specialized
practical material required for a designer or maker
of reflex klystron oscillators. However, in order to
derive full benefit from this work the reader should
have: previously acquainted himself with the theory
developed from fundamental principles. He would
also have to make constant reference to the excellent
bibliography given in the work in order to get full
details of the material covered.

B. H. WADIA

VAPOUR-LIQUID EQUILIBRIUM by Eduard Hala, Jiri
Pick, Vojtech Fried & Otakar Vilim. Translated
into English by G. Standart (Pergamon Press Ltd,
London), 1958. Pp. xviii +402. Price 90s. net

This is the first complete book on the specialized
problem of vapour-liquid equilibrium. It provides
a good knowledge of basic thennodynamics, experi­
mental techniques and references to earlier work
related to vapour-liquid equilibrium.

The volume is divided into three parts. The first
part presents the theoretical background of studies
on vapour-liquid equilibria and the different correla­
tions of equilibrium data. The thermodynamics of
solutions of non-electrolytes are described briefly and
basic relations are derived. Numerical examples of
the types of problems, which occur most frequently in
practice, are worked out. The second part includes
laboratory techniques for the determination of vapour
pressures and boiling points of pure substances and
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P-T, X-Y data of binary and ternary systems.
Various types of equilibrium stills employed are des­
cribed. Thus a systematic review of instruments
for the direct determination of the equilibrium com­
positions of the liquid and vapour phases of the
systems is made. The appendix to this part is useful
as it gives the charts for (i) generalized compressibility
factor of gases and vapours, (ii) generalized fugacity
and (iii) generalized expansion factor. The third
part contains a review of the literature on the sys­
tems whose vapour-liquid equilibrium data had been
measured and reported (up to February 1957). The
arrangement of reported work on various systems is
done according to the number of carbon atoms in the
organic compounds.

This book will be of great utility. for workers in
research laboratories and industrial estahlishments
dealing with distillation problems.

M. N. RAO

AIR INTAKE PROBLEMS IN SUPERSO:;IC PROPULSION:
AGARDograph 27, edited by J. Fabri (Pergamon
Press Ltd, London), 1958. Pp. xx + 82. Price
305. net

The efficient design of supersonic jet aircraft requires
the solution of many difficult problems relating to
the proper matching of the engine and the air-frame
in a well-integrated system that can behave satisfac­
torily under all conditions of flight. An important
class of such problems relates to air intakes and these
become more and more difficult as the Mach number
increases in the supersonic region. In view of the
general interest in such problems, the AGARD Com­
bustion and Propulsion Panel has attempted to focus
attention on important aspects by inviting four
specialists in the field of air intake research to express
their views on the matching problem. The four
lectures contained in the volume were delivered at
the Ecole Nationale Superieure de l'aeronautique
(Paris, December 1956) during the Eleventh Meeting
of the AGARD Combustion and Propulsion Panel.

The first paper, which is in French, "Role de la
prise d'air dans Ie oilan propulsif d'un reacenr" by
Prof. P. Carriere, deals with the various parameters
involved in the design of supersonic air intakes. The
significance of these parameters is illustrated by an
example in which the performance of a supersonic
ramj et is calculated.

In the second paper, DeMarquis D. Wyatt gives a
review of supersonic air intake problems. He has
indicated holV in the final analysis the main difficulty
is in subcritical operation at lower Mach numbers
when a buzz type instability occurs.

The "Problems related to Matching Turbo Jet
Engine Requirements to Inlet Performance as a
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Function of Flight .Mach Number and Angle of
Attack" is the subject of the third paper by A.
Ferri. He deals with the significance of the \'arious
parameters gO\'erning air intake design. The main
parameter is the Mach nurnbrr while the nrxt in
importance is the temprraturc of the air. He deals
with the characteristics of the flow at subcritical
~fach numbers. He discusses the properties of
\'ariable geometry intakes and bypass systems for
minimizing losses and increasing efficiency. The
application of these principles in any casp would
require considprable discrimination in relation to
actual configuration of intake for any airplane.
Such effects as variation with angle of attack will bl'
quite different for different airplanes and han to be
treated indi\·idually.

The fmlrth paper is mainly concerned with ex!wri­
Illental lbpects of air intakes using wind tunnel
models. In his paper, L. Viaud has attempted to
defi:Je the best experimental conditions and also in­
troduces the concept of a standard air intake which
will help to O\'ercome uncertainties introduced by
turbulence lewis of wind tunnels, peculiarities of
the airflow, humidity and so forth. Comparatiw
experiments carried out with the standard air intakl'
and the model under inycstigation would help to
(·Iiminate pxperimental errors.

The problem of designing air intake systems, which
arc not tlffected by Mach number variations in the
operating range, is ob\'iously one of great importance
and in \"iew of th(~ fact that such studies are of con­
siderable topical interest to Indian design engineers
'llso, the appearance of this volume may be considered
\"l'ry opportune. It will not only be a very valuable
addition to our aeronautical lihraries but should also
he a handy general reference book to engineers en­
gaged in the design of air intakes. Jktailt·d biblio­
graphies arc gi\'Cn at the end of the serond paper
and, taking all these together, we have in them
practically all important unclassified information 011

air intake design a\"<lilable at present in the NATO
conntries.

1'. NILAKANTAN

DV:-1.U!lCAL A:-1ALOGIES by Harry F. Olson (D. Van
Nostrand Co. Inc., Princeton, Toronto, New York,
London), Spcond Edition. 1958. Pp. xi -+ 27H.
Price Sis.

Those who arc acquainted with the first edition of
this book know that the author has outlined the
essentials of dynamical analogies and using differen­
tial equation has shown the basis for analogies between
electrical, mechanical and acoustical systems, so that
anyone familiar with electrical circnits would be able
to analyse the action of vibrating systpms.

The general arrangement in the second edition is
the same as that of the first edition, but a considerable
amount of new material has been added. The prin­
cipal additions are four new chapters, viz. Chapter
XII - Noise and distortion; Chapter XIII - Feed­
back; Chapter XIV - Mobility analogy; and Chapter
XV -- Magnetic analogy. The titles and subject
matter of the first cleven chapters are essentially the
same as in the first edition. Three of these chapters
have, however, been enlarged to increase their scope
and to bring in line with the matter contained in the
new chapters added in the second edition.

In Chapter I, a considerable number of terms have
bpen added under the head' Defi:lition '. The num­
ber of terms included in the second edition under this
heall is almost one and a half times that of the first
edition. A new section' Publications' has been added
giving a list of publications reported on the develop­
ments in the field since 1929 to 1957. In the opinion
of the re\'iewer, the list does not do justice to the
volume of literature published on the subject during
this period.

In Chapter X on Theorems, the pprtinent item of
similarity theon'lll has been included in addition to
the theorems included in the first edition, namely
Reciprocity theorems, Thevanin's theorems, and
Superposition theorem.

In Chapter XI on Applications, the items added
are: Dynamic microphone, Dynamic phonograph
pick up, and Hot air heating system.

The book furnishes a" comprehensive source of
information on classical analogies which have been
adequately illustrated. A knowledge of the elements
of alternating circuit theory and physics is enough
to follow the text. The book should prove useful to
those engaged in the study of mechanical or acoustical
vibrating SYStt'llIS. These systems can be converted
into the analogous electrical circuit for which analytical
or experimental solutions are more readily obtained.

B. M. BELGAUMKAR

LiQUID SCINTILLATION COUNTING - Proceedings of
a Conference held at North-western University,
Illinois, U.S.A., August 20-22, 1957, Editors: C. G.
lIell, Jr & F. N. Hayes (Pergamon Press Ltd,
London, New York), 1958. Pp. xi -+ 292. Price
70s. net

The present volume contains the proceedings of a
conference on liquid scintillation counting held in
August 1957 at the North-western University, U.S.A.
The papers presented at the conference cover a
wide variety of topics starting with the physical
theory of liquid scintillation counting and ending with
its applications in industry, enginepring, medicine
and several of the physical sciences.
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Liquid scintillation counting technique was estab­
lished as an important tool in nuclear physics by the
work of Reynolds, Kallmann, and their associates
nearly nine years ago. During this short period its
applications have rapidly expanded into many fields
of pure and applied science. The principal advan­
tages of the liquid scintillation (LS) method for the
counting of beta particles are (1) freedom from limi­
tations of self-absorption and window absorption,
(2) simplicity of sample preparation, (3) short dead
time, (4) proportional response, and (5) ease of abso­
lute calibration. The method has, however, the fol­
lowing disadvantages: (1) relatively high cost of the
counting apparatus, (2) difficulties caused by the fluo­
rescence quenching and light absorption, (3) limita­
tion to _samples soluble or readily suspended in tile
liquid scintillator and, finally (4) greater electronic
complexity, leading to problems of drift, reliability
and precision. But none of these limitations is really
very serious as means of overcoming them are readily
available.

The subject matter of the conference has been
divided into six parts under the headings: (1) Funda­
mental principles, (2) Instrumentation, (3) Chemistry
of the counting sample, (4) General applications,
(5) Specific applications, and (6) Developments in
foreig 1 (outside U.S.A.) laboratories.

In all, thirty-three papers were presented at the
confere:lce by leading authorities on topics covered
under the six headings mentioned ahove and these
have bee:l included in the book under review.

The present volume is the first of its kind to be
published on liquid scintillation counting techniques
nsed in uuclear measurements and it is very compre­
hensive. All the advances in this field have been
referred to and the literature and progress up to the
date of the conference have been briefly reviewed.
Of special interest is the round table discussion on
the 'Chemistry of the counting sample' in which
seven authors have made valuable contributions,
These form the subject matter of Part III of the
book.

Researc'l workers in nuclear physics and allied
topics will find the present volume very useful and
those who want to employ liquid scintillation counting
techniques cannot afford to be without a copy of the
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book. The only drawback in the opinion of the­
reviewer is the fact that the cost of the book is a
little too high,

R. S, KRISHNAN

THE CHEMICAL ANALYSIS OF FOODS ..\ND FOOD PRO­
DUCTS by Morris B. Jacobs (D. Van Nostrand Co.
Inc., Toronto, New York, London), Third Edition,
1958. Pp. xxiv + 970. Price 103s. 6d.

This book, which claims to be a practical manual for
use in routine chemical analysis and in general control
work on food products, has been before the public
since 1938 when the first edition was published. The
second edition which came out in 1951 is now followed
by the third edition. Together with three new chap­
ters on radio-chemical determinations, pesticide resi­
dues and artificial sweetners, there are, in all, 24
chapters, arranged commodity-wise. Emphasis in
each chapter is on analytical methods relevant to
the particular food product. The fact that it has
run through three editions justifies the claim that it
is a helpful guide to analytical methods for the food
chemist.

As stated by the authors, the book" is written with
American Food Legislation in view, but some refer­
ence has been made to the Food Laws in other coun-­
tries and the history of Food Legislation and Adultera­
tion in this country". So, comments on analytical
methods relate to .. the development and enforcement
of standards of identity, purity, or valne; problems of
decomposition under either normal or abnormal
storage conditions; studies designed to improve or
control the quality of natural or processed foods; the'
determination of the nutritive value of foods for­
scientific, dietary, or labelling purposes; the technical
control or supervision of raw materials being pur-­
chased; problems of a toxicological or forensic nature;:
or field testing".

While the book has come to ;tay as an elder'
member of the family of text-books of this class,.
it is to be pointed out, without going into details,
that one might wish to see, in later editions, improve­
ments as would make for its being more critical,
precise and exact, in the interests of wider appear
and utility.

)f. SRINIVASAN:







Tn view of tIll' suggestions made
by Woodward regarding the bio­
s\"llthesis of certain natural subs­
t;lI1C"'; from poll'acetic acids, it
\I'a,; presumed that the skeleton of
citrinin consist,; of Ii\'(, acetic acid
molecules combined in h"ad to tail
manner. Carbon atoms I, 3, 5, 7
and I) af(' deri""d fmm th" carboxyl
groups of acetic acid molecules,
while tile r"amining 3 carbon
atoms, 11, 12 and 13. an' derived
from some other ';"lIrCl'. I t is
likelv that thes" carbon atoms are
intri,duced into citrinin molecule
through the transfl'l" of methyl
group of methionine', ju,;t a, the
tran,;fer of the ull'tll\'l group of
nwthionine to carb"n atolll 2X of
tIl(' sterol skeleton \I'hich takes
-place in the case of ergosterol bio­
svnthesis in veast.
, C,;ing sodi;,m acl'tatc-I-(l4 and

methionine methl'I,C'" as tracers
Schwenk et al. ri. liiol. Chelll., 233
(!fiSH), 12111 'Ila,,' inl'l'stigated
the mechanism of biogenesis of
citrinin and they ha\'(' found that
carbon atoms f to 10 of citrinin
ar" derived fro III labelled acetic
acid and that the carbon atoms II,
12 and 13 arc deri \'(,d from labdled
methionine.

Protein synthesis and
nucleic acid metabolism

EXTENSIVE EVIJ>E1\CE 0;\ NUCLEIC
acid and protein illte'ITelationships
of cytological, nutritional, isotopic
tracer and t'1ll.Ylllic natures k1\'e
led to the currl,nt 11I'potlll'sis that
nucleic acids, and in particular
ribonucleic acid (r~N.\), Illa,' serve
as templates for the ,;ynthesis of
proteins in the cell IJ Hrachet,
Biochemical Cytologv (Academic
Press, New York), 1')571. Com­
patible with this hypothesis is the
demonstration that nucleic acid
synthesis is a Jl('c,'ssarv precondi­
tion for the maintenance of enzymic
induction in micro-organisms. To
elucidate further the role of I~N1\ in
the intimate mechanism of enzvme
protein synthesis, it \\'ou!<! b~, of
value to ascertain whether induced
enzyme formation, which is gene­
rally accepted as representing de
nOt'O synthesis of enzyme protein,
must be preceded by the synthesis
of its nucleic acid template. Thus,
a role might be assignable to the
nucleic acids in the sequence of
events leading to enzyme induction
by its substrate.

KOTES & NEWS

For a study of the general rela­
tionships between protein synthesis
and nucleic acid metabolism, in­
duced enzyme formation provides a
unique tool: this method has been
employed in bacterial studies and
has now been extended to mamma­
liau S1·stems. Parenteral substrate
admi;listration to mammals in­
duc"s in certain instances, homo­
logous enzyme formation. This
phenomenon occurs in vivo and is
presumed to represent stimulation
in the synthesis of the enzyme pro­
tein, whose concentration may be
readily ascertained by measure­
ment of its catalytic activity.
Tryptophan peroxidase induction
may be initiated at will by its sub­
strate and is of brief duration in
th" rat. This system permits the
investigation of the kinetic rela­
tionship betwt'en nucleic acid and
protein synthesis and gain further
insight into the precise mechan­
ism linking these two biochemica!­
Iy important classes of compounds.

P. Feigelson, l\l. Feigelson and
C. Fancher [Hiochim. Biopl1)'s. Acta,
32 (1959), 133] have studied the
abo,'(' interrelationships in vll'o,
employing radioactive phosphorus
(P"") and ("-precursors of nucleic
acids to assess the turnover of RNA
and DNA, preceding the following
tryptophan peroxidase induction in
the rat. Parenteral administration
of tryptophan in the rat produces
a transient elevation in liver pro­
tein synthesis and in li"er trypto­
phan peroxidase activity which
results in an increased incorpora­
tion of inorganic p32 and C14-gly­
cine into RN1\. The relative kine­
tics of tl]('se phenomena indicate
that there is a burst of RNA syn­
thetic activity subsequent to the
period of active enzyme protein
synthesis and that this increased
IbJ..\ synthesis persists for 8 hr
and then returns to control rate.

1\ working hypothesis is proposed
in which it is suggested that in­
crease(! enzyme protei n synthesis
utilizes and consumes pre-existent
RNA and that this RNA is subse­
quently replenished. This hypo­
thesis implies that RNA serves as a
reactant which is consumed, rather
than as a perfect catalyst of protein
synthesis.

Total synthesis of coenzyme A

THE TOTAL SYNTHESIS OF COENZYME

A has been achieved by H. G.

Khorana and J. C. Moffatt of
British Columbia I\esearch Coun­
cil, Vanco\l\·er. The svnthesis not
onll' established the structure of
COenzyme A but has also been
helphil in studying hitherto un­
known biosvnthetic reactions. The
ke\" to the success of the svnthesis
or' cot'l1zyme ;\ is the use ~f phos­
phoromorpholidate intermediate
rather than the unsubstituted phos­
l'horoamidates.

The starting material, adenosine,
is phosphorylated by standard
techniques, \\'hen the resultant
adenosine diphosphate is allowed
to react with morpholine and di­
cyclohexl'lcarbodiimide. This step
puts a phosphoromorpholidate
group on the 5' position of the
ribose structure, and also makes
a cyclic phosphate ring on the 2'
and 3' positions of the ribose
structure and thus making posi­
tion 5' more reactive. The phos­
phoromorpholidate intermediate
then reacts with pantetheine-4'­
phosphate in anhydrous pyridine
for IS hr at room temperature.
The resultant product on hydro­
lysis and breaking of the disul­
phide bonds with 2-mercapto­
ethanol ga"e impure coenzyme A.
The coenzyme was purified by
elution from an ECTEOLA cellu­
lose chromatographic column.

The synthetic coenzyme A,
when tested against natural sulph­
hydryl-coenzyme A, is found to
be identical chromatographically,
electrophoretically and by bio­
chemical assay. Further enzy­
matic degradation of synthetic
coenzyme A gi\'es adenosine-3'-5'­
diphosphate [CI1elll. Engng New's, 37
(12) (1')59), 38].

Aromatic fluorocarbons

A :>:EW e;E:>:ER.\L )IETHOD DEVE­

loped for the preparation of a large
number of polyfluorobenzenes re­
presents a major contribution to
fluoro aromatic chemistry and opens
up a new field. Only two overall
stages are im'olved, namely fluori­
nation of a hYdrocarbon followed
by the defluorination. The process
can be extended to co\"er the pre­
paration of hydrogen containing
aromatic fluorides.

Alicyclic fluorocarbons are pre­
pared by the vapour phase fluorina­
tion of toluene, ethyl benzene, p-xy­
lene, diphenyl and decalin respec­
tively, in the presence of cobaltic
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fluoride as the catalyst. The me­
thod of defluorination consists in
passing the fluorocarbon in a cons­
tant stream of nitrogen through a
metal tube packed with small
pieces of iron gauge, and heated to
400-600°C. The reaction products
are collected in a trap immersed
in liquid air. Other metal pack­
ings, for example nickel, are also
effective. The metal fluoride pro­
duced in the defluorination pro­
cess is reduced to metal by the
passage of hydrogen to enable fur­
ther defluorination to be carried
out.

The new compounds so far pre­
pared have the properties anti­
cipated and appear to be fairly
resistant to chemical attack. Evi­
dence for their identity has been
provided by the determination
of molecular weight, based on
the mass of the parent molecule
ion formed on electron impact,
using a mass spectrometer, and
by their ultraviolet and infrared
spectra [Nature, Lond., 183 (1959),
588].

Total synthesis of a
tetracycline

A TOTAL SYNTHESIS OF A TETRA­
cycline antibiotic, ± dedimethyl­
amino - 12a - deoxy - 6 - demethyl­
anhydrochloro tetracycline, has
been accomplished by the scientists
working at Lederle Laboratories,
Pearl River, New York. The syn­
thesis consists of 24 stages, begin­
ning with a common industrial
substance, cresol, and yields the
tetracycline derivative identical
with one produced by partially
degrading material made by fer­
mentation.

The starting material p-chloro­
m-cresol is converted to anisole and
then to 2-chloro-5-methoxybenzyl
bromide, which itself is converted
to benzyl malonic ester and then
the homologous dinitrile. The dini­
trile is subjected to alkaline hydro­
lysis to be converted to a substi­
tuted benzylglutaric acid, which is'
then cyclized to form a second ring
upon treatment with polyphospho­
ric acid. The acid, so formed, is
converted to acid chloride and
finally to an aldehyde by reduction.
The aldehyde is then condensed
with excess of cyanoacetamide,
hydrolysing to a diacid, and then
esterifying to a diester which is
cyclized by sodium hydride to give
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the third ring of the tetracycline
molecule. The resulting tricyclic
ester is partially aromatized, con­
verted to the carboxylic acid and
then to acylmalonate, which upon
cyclization with sodium hydride
gives the fourth ring. The ethyl
ester is transformed smoothly into
the desired amide by fusion with
ammonium formate. Direct de­
alkylation by hydrochloric acid in
acetic acid removes the protective
groups to form the desired product
[Chem. EIIgIIg News, 37 (10) (1959).
36].

Gas chromatography in
amino acid analysis

THE POSSIBLE APPLICATION OF GAS
chromatography to the analysis of
a number of amino acids has been
demonstrated by workers at the
Fordham University and Institute
of Applied Biology, New York.
The advantages claimed for gas
chromatography over the methods
currently used (paper chromato­
graphy and paper electrophoresis)
are its speed, sensitivity and the
automation of the method. The
only drawback is that amino acids
are non-volatile and, therefore,
cannot be determined by gas chro­
matography directly. In the pro­
posed method amino acids are con­
verted into volatile derivatives
suitable for gas chromatographic
analysis. Ninhydrin oxidation and
decarboxylation have been used
for the purpose.

In ninhydrin oxidation proce­
dures the amino acid and ninhydrin
solutions together with an appro­
priate organic solvent are intro­
duced into a I-m!. glass ampoule.
Chlorinated hydrocarbons, such as
carbon tetrachloride and tetra­
chloroethane, available in spectral
grades, are best for this purpose
because their specific density is
greater than that of water. The
ampoule is sealed and shaken
constantly for 20 to 30 min. in
boiling water. It is then cooled
in an ice bath and centrifuged in an
upside-down position in order to
force all the liquid into the small
conical top portion of the ampoule,
the heavy hydrocarbon settling at
the bottom. When the ampoule is
opened, the bottom hydrocarbon
layer can be withdrawn conve­
niently with the syringe used for
the injection of the sample into the
gas chromatography apparatus, the

sample size being between 20 and
40 (i!.

In the decarboxylation procedure
the amino acid (0·1 mM) is weighed
directly into an ampoule, and
either 50 mg. of the aldehyde or
1 m!. of the hydrocarbon is added.
The ampoule was sealed and heated
in an oil bath until the reaction
gets terminated, as judged by e\'o­
lution of carbon dioxide. In gene­
ral, the reaction with the aldehyde
is faster and proceeds at a lower
temperature than with the hydro­
carbon. With the aldehyde, a
homogeneous melt is obtained; the
amino acid dissolves in the hydro­
carbon only upon decarboxyla­
tion. The contents'of the ampoule
are transferred to a distillation
apparatus and the amine formed is'
steam-distilled into O·OlN HC!.
The extent of the reaction is deter­
mined hy back-titrating the excess
acid with O·OlN NaOH.

In no case quantitative decar­
boxylation is obtained. The di­
phenylmethane procedure gives
higher yields in all cases, excopt
with glycine, lysine, serine and
threonine. With these amino acids
charring occurs during the heating,
which probably accounts for the
lower yields [Alln. N.Y. Acad. Sci.,
12 (1959). 641).

Phosphorimetry

A NEW ANALYTICAL TECHNIQUE,
phosphorimetry, has been deve­
loped by means of a new device, the
spectrophosphorimeter. The new
instrument is based on the fact that
many organic molecules containing
multiple bonds phosphoresce when
excited by ultraviolet light. The
phosphorescence of each such mole­
cule is unique. Thus, for quali­
tative analysis the frequency, life­
time, quantum yield and vibra­
tional pattern can be used. And
since the phosphorescent intensity
depends upon concentration, the
two can be correlated to get a
quantitative analysis.

In the instrument, light is emit­
ted from a high pressure mer­
cury lamp and dispersed by a grat­
ing monochromator. Wavelengths
between 200 and 800 m(i can be
selected manually or the whole
range scanned automatically. The
radiation passes through a fixed
slit system on the excitation mono­
chromator and a phosphorescope
and strikes the sample submerged



in liquid nitrogen to prevent de­
activation from collision of the
molecules. The fixed slit system
keeps the excitation radiation
from reaching the photomultiplier
tube.

Phosphorescence emitted by the
sample is dispersed by the photo­
multiplier tube and converted to an
electrical output. The output sig­
nal fed to a photometer for ampli­
fying is read out on a meter, or it
can be coupled to the vertical axis
of an oscilloscope or to a recorder,
which are used to plot the spectra
and decay curves.

Compounds which will phos­
phoresce include ethylene deri­
vatives, hydrocarbons, nitro com­
pounds, aldehydes, ketones and
porphyrin-like substances.' The
method has also been applied to
some vitamins, sterols and amino
acids [Cltem. Age, 81 (1959),574].

A new phosphorylating agent

A NEW, SBIPLE Al\D POWERFUL

phosphorylating agent, ~-cyano­
ethyl phosphate, with alkaline la­
bile protecting groups has been
developed. The reagent overcomes
a number of difficulties encoun­
tered by the use of monobenzyl
phosphate as a phosphorylating
agent. Its use is illustrated in the
following experiment. Reacting
I millimole of 5'-O-tritylthymidine,
2 millimoles of ~-cyanoethyl phos­
phate and 8 millimoles of dicyclo­
hexylcarbodiimide (DCC) in 15 ml.
of pyridine at room temperature
for two days leads to the complete
utilization of tritylthymidine.
Treatment of the residue, obtained
after removal of pyridine in vacuo,
with 80 per cent acetic acid at
100°C. for 20 min. gives ~-cyano­

ethyl thymidine-3'-phosphate as
the sole ultraviolet absorbing mate­
rial when checked by paper
chromatography. This product is
directly converted to thymidine­
3'-phosphate on treatment with
0·5N lithium hydroxide at 100°C.
for 2 min. Excess phosphorylating
agent is removed by heating the
alkaline solution for 1 hr more.
The solution is then deionized by
passing through a Dowex 50 (H+)
lOn-exchange column. Finally thy­
midine-3'-phosphate is nrecipita­
ted as its barium salt. the yield
is 91 per cent and the product
synthesized by this procedure is
identical with an authentic sample
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prepared from a different proce­
dure [Cltem. & Ind., (1959), 543].

Separation of Sr-90 from Ca

A NEW METHOD HAS BEEN DEVE­

loped at the Australian Atomic
Energy Commission, New South
Wales, for the separation of Sr-90
from calcium and its determina­
tion in such biological materials as
milk, bone and coral which contain
considerable proportions of calcium.
The method is simple, requires
only a small column and reduces
considerably the time required
for each determination. The me­
thod makes use of the differing
stability constants of calcium and
strontium ethylenediamine tetrace­
tic acid complexes (log K1Sr = 8,63,
log K1Ca= 11-0).

Strontium or calcium ions (25
mg.) and 1 g. of disodiuin ethylene­
diamine tetracetic acid are used
with a 10 ml. resin column (0,9 cm.
internal diam.) in the sodium form.
At pH 5·25 strontium, present in
the cationic form, is quantitative­
ly retained on the resin, while cal­
cium is complexed by the ethylene­
diamine tetracetic acid and passes
through.

These results have been con­
firmed by the method employed for
the separation of strontium from
prepared strontium-calcium mix­
tures to which prior addition of
calcium-45 as tracer had been

. made. The recovery of strontium
is checked by eluting the resin with
3N hydrochloric acid and precipi­
tating the strontium as carbonate
and weighing. The activity of the
carbonate precipitate gives a mea­
sure of the degree of contamina­
tion of the strontium with calcium.
This is less than 1 per cent.

The recovery of strontium from
strontium calcium mixtures is
achieved with the use of very small
columns and can be applied for
routine determinations of stron­
tium-90 [Nature, Lond., 183 (1959),
674J.

Estimation of Sr in
animal bone

X-RAY FLUORESCENCE SPECTRO­

scopy has been successfully utilized
for the estimation of strontium in
biological material. The advantages
obtained in this method over
the optical emission spectroscopy
and flame spectrophotometry are:

(1) the sample is not destroyed
during analysis; (2) the spectra of
the major constituents, calcium and
phosphorus, do not interfere with
the strontium K~ spectral line used
in this analysis; (3) any of the
heavier elements which may inter­
fere are present in such small
amounts that their effects can be
ignored and (4) no internal com­
parison element is necessary and a
direct measurement of intensity
on the strontium K~ line is suffi­
cient to give the concentration of
strontium.

The preparation of specimen, for
giving reproducible results, is car­
ried out as follows. The sample of
bone ash (2 g.) is ground to 200
mesh, 2 drops of flexible collodion
added as a binder and the mixture
ground in acetone to achieve a uni­
form distribution. The dried pow­
der is then compressed in a suit­
ably shaped die, using a sheet of
polished high tensile steel for the
working face of the specimen, to a
pressure of 8 tons. The resultant
disc has sufficient strength to be
self-supporting, and offers an exact­
ly identical surface to the X-ray
beam in every sample, giving the
desired reproducibility.

The high compression also en-'
sures that a maximum quantity of
material is available at the imme­
diate surface for the generation
secondary radiation. As the sample
is self-supporting its surface can be
placed directly in the primary
beam for obtaining maximum in­
tensity.

The standards used in the cons­
truction of the working curve are
made from human bone ash to
which increments of strontium are
added in the form of an aqueous
solution of strontium nitrate con­
taining 0·2415 g. in 100 ml. [Nattlre,
Lond., 183 (1959), 887].

New colour reaction of
dieldrin and endrin

A NEW COLORBIETRIC )lETHOD FOR
the detection of dieldrin and endrin,
used as insecticides, is described.
The method depends on heating
benzene solutions of the insecti­
cides with boron trifluoride-diethyl
ether complex to yield ketones.
On treating ketones with tetraethyl­
ammonium hydroxide in ethanolic
solution, a red colour is produced,
corresponding to 2: 4-dinitrophenyl
hydrazones produced in the usual
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not exceed 2500 wore!,;. Details
can be had from Shri J. S. (;ulati,
Organizing Secretary, Indian Stan­
dards CO!l\'ention - I 'J5,), :\Ianak
Bhavan, 'J :\Iathura Road, New
Delhi I.

British Association for the
Advancement of Science

THE AXXU,II, :\IEETlX(; OJ-' THE

,\ssociation for the year 195') will
be held during 2-') September 1')5')
at York. The Presidential Address
will be delivered by Sir .I ames
Gray 011 2 September 1'J5,). The
subject of his address will be ' Tbe
Proper Studv of Mankind is :llan '.
As in tbe previous year, a pro­
gramme of illustrated lectures for
youni( people from scbools in York
area and a school science exhibition
are being ori(anized.

The foIIO\\;ing addresses will he
deli"ered by the Sectional Presi­
dents: :\'lathematics and Phvsics·­
The visualization of 'magnetic pro­
cesses (Prof. L F. Bates); Chemistry
- iHedical aspects of carbuhwlrates
(Prof. :II. Stacey); (;eology - Re­
cent del'etoplllents and trends in
palaeontology (Prof. O. j\1. B.
Bulman); Zoology - Alan and tile
world fauna (Dr L. Harrison Mat­
thews) ; Geography -- Trends in
'nrban expansion (Prof. K. C. Ed­
wards); Economics - How much
science) (Prof..J . .Iewkes); Eni(i­
neering - The critical importance
of communication and transport
(Sir Ewart Smith); Anthropology
- Tile nature and scope uf archaeo­
logy (Prof. 1. A. Richmond); Phy­
siology and Biochemistry - Arti­
jicial organs; biological applications
(Prof. A. Hemingway); Psycho­
logy - Perception, attention and
consciousness (Prof. Magdalen D.
Vernon); Botany - The influence
of pathogenic factors within the
Tooting space on the development of
even-aged plantations (Mr \Y. K
Day); Education - What arc OUT
schools fur? (Sir.J ames I{obert­
son); Agriculture - Balance in Hri­
tish farming (Dr H. G. Sanders);
and Assembly of corresponding
societies - Living with science
(Countess of Albemarle).

Solid State Circuits
Conference

THE SE\'E~TH ANNUAL SOLID ST.nE

Circuits Conference, sponsored
jointly by the Institute of Radio

:\OTES & ~E\VS

Engineers and the American Insti­
tute of Electrical Engineers, "'ill be
hel(1 during I0-12 February 1')60
at Philadelphia. The conference
deals with applications and circuit
design techniques of a large "ariely
of solid state devices. Papers re­
presenting original contributions
in the tidd are invited. The papers
may deal with anyone of the fol­
lowing subjects: :llicrocircuit tech­
niques for improved speed or utili­
zation of volume, weight, cost and
increas('d reliability; solid state
devices performing an integrated
or alterable circuit function, i.e.
counting, translation, etc.; signi­
ficant contributions to the semi­
conductor circuit art in flexibilitv,
bandwidth, gain, stability, reliabi­
lity, solid state memory, storage
and logic devices such as thin
films, multi-aperture magnetics,
twistors, optoclectrics; significant
contributions to solid state micro­
"'a"e electronics such as param<'tric
amplifiers, masers, parametrons;
and low temperature solid state
dectronics for memory, logic, i.e.
cryodectrics.

Abstracts, in about 300 words,
of the papers explaining the nature
and significance of the contribu­
tions and giving the theoretical and
experimental results should be sent,
not later than 15 September 1959,
to the following address: Tudor
R. Finch, Chairman, Programme
Committee, 1960 Solid State Cir­
cuits Conference, Bell Telt-phone
Laboratories Inc., Murray Hill,
~ew Jersey, U.S.A.

Roger Adams Award for
Organic Chemistry

A :mw INTERNATIONAL CHDIISTRY

award, sponsored by Organic ]{e­
actions Inc. Organic Synthesis
Inc. and the American Chemical
Society, has been instituted. The
award' consisting of a medal, an
honorarium of S 5000 and travel
expenses will be made every two
years for outstanding contribution
in organic chemistry. The award is
named in honour of Prof. Roger
Adams, Emeritus Professor and
former Head of the Department of
Chemistry and Chemical Engineer­
ing at the University of Illinois.
One of the world's outstanding
organic chemists, Prof. Adams was
one of the founders of the both
Organic S)nthesis and Organic Re­
actions and was their first editor,

The first a"'ard goes to Prof.
D. H. R. Barton of Imperial Col­
lege, London, well known for his
analysis of the relation of steric
effects to reaction rates in cyclic
compounds.

Collected Works of
Irving Langmuir

THE CmII'LETE WORKS OF THE LATE

Dr Irving Langmuir are being col­
lected for publication in a set of six
volumes b~' t he Pergamon Press
Ltd, London. Dr Langmuir, who
was associated "'ith the General
Electric Research Laboratory from
1')09 until his death in 1957, was
widely recognized as one of the
most versatile scientists of the
twentieth century and was the
first American industrial scientist
to receive a Aobel Prize. Among
the scientific areas in which Dr
Langmuir made outstanding contri­
butions are high vacuum, solid
surfaces, heat conduction, thermio­
nic and gaseous discharges, mono­
layers, structure of liquids, aerosols
and nucleation.

A group of 29 leading scientists
drawn from all parts of the world
will sen'e as members of the edi­
torial advisorv board for this
undertaking. . Because of the
broad scope of Dr Langmuir's
scientific interests, the publishers
expect that a minimum of six
volumes will be required. Each
volume will be de"oted to one or
more fields of sen'ice in which Dr
Langmuir worked. His papers will
be supplemented in each volume
with special articles written by
other scientists analysing the in­
fluence of Dr Langmuir's contribu­
tions on science in the past, present
and future. The series will also
include a large number of previous­
ly unpublished works. A bio­
graphy of Dr Langmuir will also be
included in the final volume of the
series. The first set of volumes is
expected to be out before the end
of 1959.

1958 Book of ASTM Standards

THE AMERIU:-< SOCIETY FOR TEST­

ing Materials (AST~I) has recently
completed publication of its 10­
part 1958 Book oj ASTM Stan­
dards. The different parts are as
follows: Part I : Ferrous metals
specifications (except test methods),
1620 pp., 291 standards ($12.00);
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Part 2: Non-ferrous metals speci­
fications (except test methods),
Electronic materials, 1386 pp.,
251 standards ($ 10.00); Part 3: Me­
tals test methods (except chemical
analysis), 992 pp., 121 standards
($ 10.00); Part 4: Cement, concrete,
mortars, road materials, water­
proofing, soils, 1456 pp., 338 stan­
dards ($ 12.00); Part 5: Masonry
products, ceramics, thermal in­
sulation, sandwich and building
constructions, acollstical materials,
fire tests, 1142 pp., 210 stan­
dards ($12.00); Part 6: Wood,
paper, adhesives, shipping con­
tainers, cellulose, leather, 1040
pp., 219 standards ($10.00); Part
7: Petroleum products, lubricants,
tank measurements, engine tests,
1516 pp., 260 standards ($ 12.00);
Part 8: Paint, naval stores, aro­
matic hydrocarbons, coal, coke,
gaseous fuels, engine anti-freezes,
1632 pp., 353 standards ($12.00);
Part 9: Plastics, electrical insula­
tion, rubber, carbon black, 2056
pp., 380 standards ($14.00); and
Part 10: Textiles, soap, water, at­
mospheric analysis, wax polishes,
1524 pp., 2S0 standards ($12.00).
The complete set is priced $116.00.

This publication is the largest
publication venture of the Ame­
rican Society for Testing Materials.
The increase from 7 to 10 parts in
1958 was necessitated by a growth
in the size of individual parts to the
point where they could no longer
be bound economically and were
becoming unwieldy in size. Within
the 10 parts are contained 2450
standard specifications, methods of
test, definitions of terms, and
recommended practices. These
occupy 13,600 pages. Each part is
complete.in itself, with a detailed
subject index and a list of stan­
dards in numerical sequence. To
keep this book up to date, supple­
ments to each part will be issued
later in both 1959 and 1960. As a
service, a complete index is furnish­
ed without charge with each set
of the Book of ASTM Standards.

Tetrahedron Letters

THE PERGAMON PRESS LTD HAVE

commenced the publication, from
March 1959, of a new periodical
under the title Tetrahedron Letters,
to serve as a medium 'for the
rapid publication of shorter notes
and preliminary communications
in organic chemistry which were
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previously finding a place in Tetra­
hedron. The new journal will be
published every two to four weeks.

The communication for Tetra­
hedron Letters may include experi­
mental or theoretical results of
organic chemical interest which are
considered novel and significant;
they may also be of a speculative
nature. To facilitate quick hand­
ling, communications should be
addressed to Tetrahedron Letters,
Pergamon Press Ltd, 4 Fitzroy
Square, London W.1.

Russian Journal of
Inorganic Chemistry

Zhurnal Neorganicheskoi Khimii,
published by the Academy of
Sciences of the U.S.S.R., is being
made available commencing with
the January 1959 issue, in a cover­
to-cover English translation. The
English edition is published in
London by the Chemical Society
with the support of the Depart­
ment of Scientific & Industrial
Research. It is translated bv
Infosearch Ltd and distributed
by Cleaver-Hume Press Ltd, Lon­
don. Specification: size 8! X II X
about I in., twelve issues per year,
each of about 250 pages, with line
and halftone illustrations.

Subscription: per annum £ 30 or
S 90.00 (Universities and Technical
Colleges, £22 lOs. or $ 67.50).
Single issues £4 or $ 12.00.

Journal of Biochemical and
Microbiological Technology
and Engineering

THE INTERSCIENCE PUBLISHERS

Ltd, London, have commenced the
publication, from February 1959,
of a new international quarterly,
the Journal of Biochemical and
Microbiological Technology and
Engineering (subscription £5 ISs.
per year). The aim of the new
journal is to gather into a single
publishing medium all the papers
dealing with the many current and
increasingly complex problem re­
quiring biochemical, chemical engi­
neering and biological knowledge,
which hitherto have been scattered
over a great variety of specialist
journals. The major subjects to be
covered are: isolation of chemical
products from natural sources, in­
dustrial fermentation, industrial
enzymology, biological waste treat-

ment, brewing and wine making
and food processing.

Journal of Medicinal and
Pharmaceutical Chemistry

WITH A VIEW TO HAVE A UNIFIED
record of the developments in medi­
cinal chemistry, the Interscience
Publishers Ltd, London, have
started publishing, from February
1959, a new international quarterly,
the Journal of Medicinal and Phar­
maceutical Chemistry (subscription
£ 5 ISs.). The journal is intended
to serve as a forum for the presenta­
tion of information concerning the
design and synthesis of medicinal
and biologically active chemicals
and their metabolism and biological
actions. This will also include
articles concerning the mode of
action of drugs in terms of their
chemical and physico-chemical pro­
perties.

Journal of Lipid Research

THE FIRST ISSUE OF THE Journal
of Lipid Research (subscription
$ 6.00 per annum) published at the
University of Tennessee, U.S.A.,

.will be appearing in September
1959. The journal, a quarterly,
will publish original a,rticles deal­
ing with the chemistry, biochemis­
try, enzymology, histochemistry
and physiology of the lipids. In
addition, it will contain review
articles and a list of new lipid
methods published in other jour­
nals. Further information can be
had from the Editorial Office,
University of Tennessee, U.S.A.

Catalogue of Nuclear
Study Courses in U.K.

FOR THE GUIDANCE OF THE OVER­
seas students who wish to under­
take specialized, formal training in
the nuclear energy field, the Science
Department of the British Council
has compiled a catalogue of courses
in pure and applied sciences con­
cerned with the use and develop­
ment of nuclear energy. The cata­
logue includes all full time courses
of one week or more in duration.
It lists the title of the course and
the institution at which it is con­
ducted, the duration and frequency
and fees fQr the course, and whe­
ther it is a degree, diploma or a
certificate course. The catalogue
also gives an index of institutions,



subject index and addresses for
enquiries and applications. The
catalogue can be obtained free on
request to the Science Department,
British Council, 65 Davies Street
London W.1.

Literature Review on
Fats and Oils - 1957

THIS 88-PAGE AN)/UAL PUBLiCA­

tion, ninth in the series, brought
out under the auspices of the
Vanaspati Research Advisory Com­
mittee of the Council of Scientific
&: Industrial Research, follows the
pattern of earlier volumes in the
arrangement and presentation of
topics. The present volume is
divided into six chapters: (1) Sta­
tistical survey; (2) Oilseeds; (3)
Processing of oils and fats; (4) Spoil­
age; (5) Chemistry, characteristics,
composition and analysis of oils
and fats; and (6) Nutrition and
metabolism. There are two ap­
pendices at the end: Appendix I
provides data on the characteristics
and composition of newly recorded
vegetable, animal and microbe
oils and fats, and Appendix II
lists new books, periodicals and
other publications brought out
during the year, and brief notes on
technical meetings, symposia and
lectures held during the year.

INSTRUMENTS AND
APPLIANCES

Automatic reader for
high-precision balances

THE U.S. NATIONAL BUREAU OF
Standards has developed a primary
research tool for obtaining a better
understanding of balance errors
which may lead to improved
balance designs.

The working of the instrument
can be understood from the fol­
lowing: A narrow beam of light is
reflected, by a mirror on the
balance beam, back to the slit at

NOTES & NEWS

the front of a photocell. Besides
swinging with the motion of the
balance, the light beam has a small
60 cIs. vibration of its own (ampli­
tude of c. 1 minute of arc). A
servo loop maintains the photocell
slit centred on the light beam. A
photoelectric reader provides data
on the motion of the balance pans
as (1) a voltage whose magnitude
represents the instantaneous posi­
tion of the beam, or (2) numerical
data representing turning points
from which masses may be cal­
culated. A plot of the output
voltage on a recorder forms a graph
that can be used to evaluate the
dynamic characteristics of the oscil­
lating structure. The turning
points are read frdm a dial that
ordinarily indicates the instanta­
neous position of the beam, but
which remains stationary for a
brief interval after each turning
point is reached.

The device reduces the errors in
precision mass measurements pri­
marily by reducing the period of
balance operations during which
changes in ambient conditions
usually result in errors. The faster
operation of the reader increases
the ' on scale' range of the balance
and permits the use of larger sensi­
tivity weights. The zero stability
of the apparatus has a peak value
of c. 0·002 in./hr.

The effectiveness of the auto­
matic reader for investigating errors
in precision balances has been
demonstrated in trials with expe­
rienced telescope observers taking
readings simultaneously by the old
and new methods. The readings
taken on the new device lie on a
smoother curve and are less dis­
turbed by random fluctuations
than those obtained by the earlier
method.

The reader has been used to
show the effects of errors asso­
ciated with a certain type of
arrestment mechanism and also to
estimate the reloading error in a
balance of one design when ope-

rated without arrestment. The
device is currently being used to
evaluate mechanical features of a
short-period high-precision auto­
matic weighing system [Tech. News
Bull. Nat. Bur. Stand., 43 (1959),
10).

Transistorized power meter

"A NEW FULLY TRANSISTORIZED

microwave power meter of the self­
balancing kind, to provide accurate,
automatic, direct-reading measure­
ments of continuous wave or pulsed
power, has been announced by the
Narda Microwave Corporation,
Mineola, New York. The instru­
ment offers greater stability and
accuracy than any other available
power meter and may be used
with all 100 or 200 ohm bolometers
or thermistors - positive or nega­
tive temperature coefficient - re­
quiring any bias current up to 18
ma., in any frequency range for
which there are bolometer or
thermistor mounts.

The meter provides wide power
range with 0·001-0·01 mW. and
0·003 to 0·03 mW. scales, in addi­
tion to the five standard scales up
to 10 mW. The exclusive new low
range scales are recommended for
use with bolometers (positive tem­
perature coefficient) only and un­
der stable ambient temperature
conditions.

The instrument is powered by a
nickel-cadmium battery, recharge­
able overnight or during operation
and providing accurate readings
completely independent of line
voltage fluctuations. The battery
operates for 16 hr before a re­
charge is required; only 15 hr are
required to fully recharge a com­
pletely discharged battery. 115 V.,
60 cIs. power can be used for
recharging; the battery cannot be
damaged by excessive charging.
Battery operation also eliminates
warm-up periods and errors from
internal heating caused by vacuum
tubes.

337



Progress

NUTRITION RESEARCH LABORATORIES,
COONOOR

DURING THE Y-EAR 1957-58, THE NUTRITION RESEARCH
Laboratories undertook a ·comparative study of the
social, cultural and environmental conditions of the
tribes in the Nilgiris, viz. Todas, Kotas, Irulas and
Kurumbas, particularly with a view to determining
how far these conditions influence the dietary and
nutritional status of the tribal population. A semi­
nar on the growth and physical development of
Indian children was conducted during 17-21 June 1958,
with a view to provide preliminary training and back­
ground information to workers selected to work at
different units sponsored by the Indian Council of
Medical Research, under the Second Five-Year Plan
Projects. A brochure containing menus for low cost
balanced diets and school lunch programmes suitable
for South India has been prepared. A survey of
the incidence of coronary heart disease and factors
related to atherosclerosis initiated at the recommen­
dation of Cardiovascular Diseases Subcommittee
of the Indian Council of Medical Research has been
completed among industrial labour, officers and other
ranks of the armed forces. The investigation in­
cludes determination of serum cholesterol and phos­
pholipids, coagulation time, blood pressure and
electrocardiography in representative population
groups at different periods.

A. summary of the work done in the various sections
of the Laboratories is given below.

Studies on proteins, vitamins and mineral salts­
As a result of study on the effect of supplementation
of a large number of cereals with pulses and green
leafy vegetables on the growth promoting property
of the resulting protein mixture, it has been con­
cluded that all the cereaIs, when mixed with pulses
and green leafy vegetable, are capable of regenerating
haemoglobin and plasma protein effectively, although
at a slower rate than that observed with skim milk.
Also, vitamin B12 content of livers of rats maintained
on vegetable protein diets is significantly greater than
that of the weanlings. Contrary to the earlier views
that human erythrocytes synthesize pyridine nucleo­
tides from nicotinamide and glucose, it was observed
that washed red blood cells (r.b.c.) of the rat were
unable to synthesize pyridine nucleotide (PN) under
conditions similar to those employed in experiments
with human erythrocytes. Examination of r.b.c. of
different species of animals showed that the species
th<lt were unable to synthesize PN had a higher PN
content in blood as compared to the guinea-pig and
human blood. It is suggested that the major site of
NMN synthesis in these species might be a tissue
other than blood.

'The results of experiments to determine if the level
of protein intake influences the rate of depletion of
liver stores of vitamin A in rats kept on vitamin A
free diets, have shown that rats on high protein diet
have a higher requirement for vitamin A than those
on low protein diets. The amount of vitamin A
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left in the liver at the end of the experiment was
maximum at the 6 per cent level.

Clinical investigations - Investigations on the pre­
sence of ferritin in kwashiorkar, and in nutritional
oedema of adults have confirmed that the source
of ferritin in blood circulation is the liver. Visible
oedema due to low protein diets disappears 8-12 days
after the institution of high protein therapy. Serum
albumin levels increase but slowly. The response
to water load determined three weeks after the
institution of therapy has shown a return to normal.
It is concluded that ferritin in blood stimulates the
pituitary and probably causes increased secretion
of the anti-diuretic hormone. This coupled with the
decreased ability of the liver to inactivate the hor­
mone can be expected to raise the blood hormone
level leading to oliguria and oedema formation.

The effects of different dietary fats on the whole
blood clotting time and prothrombin time in a group
of human volunteers have been investigated and the
results show that the feeding of butter and hydro­
genated vegetable fat (10 days) resulted in some
increase in serum cholesterol while the feeding of
sesame oil caused a decrease in the latter. The
changes in serum cholesterol observed are not reflected
in serum cholesterol or squalene.

Field investigations - A study of anaemia among
plantation workers in the Nilgiris reveals that children
and women are the important groups among whom
anaemia is a major problem. It is found that in the
case of women, those with larger number of preg­
nancies are more severely anaemic than women with
fewer pregnancies. A survey of the dietary habits
indicated that the diets were deficient in calories, fat,
vitamin A and riboflavin. The average iron intake
was 21·5 mg. per day. Therapeutic trials have indi­
cated the prevalence of iron deficiency type of anae­
mia among the poor. This has been further support­
ed by a number of feeding trials in school children,
which have shown that both iron and protein supple­
ments considerably improve haemoglobin levels.

Under the Second Five-Year Plan projects a com­
prehensive investigation on the chemical composition
of milk in 191 mothers belonging to the poor socio­
economic group, in different stages of lactation and
of different parities, have been carried out. The
results indicate that there is no striking difference
between the values for proximate principles observed
in the present series and those reported from other
parts of the world. The vitamin values are con­
siderably lower. The calcium content of the South
Indian milk samples is higher than the values
reported from other parts of the world. This is
interesting in the light of the low intake of calcium
in these subjects.

Extended surveys in protein malnutrition have
been undertaken in Andhra Pradesh and West Bengal.
Dietary survey in Andhra Pradesh reveal that the
intake of protein and calories especially from the age
of 30 months onwards is comparatively higher than
that observed among children in some other parts of
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South lndia. The dietary practices of the low in­
com .. families in \Yest Bengal are more or less akin
to those ob,e~ved among similar groups in South
India.

In _-\ndhra Pradesh d~'spigmentary hair changes,
C'nlarged liver and moon face were observed in 6-26
per cent of the childn'n examined whilc' in West
Bengal signs like d\'schromotrichia, enlarged liver and
moon face were fonnd in about 0·2 to II per cent of
children in different areas.

:\ detailed stuell' on the nutritive value of Indian
foodstuffs has hee'n undertaken and a large number
of samples of cereals, pulses, beans. fruits and vege­
tables have beeu analvse-d. The object of this
project is to pro\'ide detailed information on the
prosimate principles. \'itamins and minerals in com­
mon Indian foodstuffs with a view to determining
the ('stent of regional \'ariations in the composition
of foodstuffs grown in India.

The energy cost of some important johs performed
in the textile industn' has been determined in two
tcstile mills at C()iml~aton' using the portahie Kof­
ran vi-Michaelis respifIJmeter, followed hy analysis
of the expired air in a Haldane gas analyser. In
addition to this, a sun'e\' has been made in different
departments of the mills to know how the workers
spcnd their time during working hours. For this,
minute to minute record of the activities of some
workers has been maintained.

I='TERNATIONAL TIN RESEARCH COUNCIL

THE ANNUAL REPORT OF THE INTEHKATIONAL TIN

Research Council for the year 1958 records many
newly discO\'ered facts about tin, its alloys and its
chemical componnds which arc of considerable
interest to the electroplating, canning and packaging.
electrical and metal industries. During the year,
the Tin Research Institute at Greenford, England,
and the Council's 8 O\"Cfseas branches have provided
technical assistance in the case of 986 enquiries
coming from practically e\'ery industrial country and
covering almost e\"CfY known application of tin.
Besides its usual publication, Tin and Its Uses, 22
nell' technical publications were published by the
Council in 1958.

Close contact with industry through technical
service has been helpful in guiding research into
topically useful channels, the results of which have
in turn been useful to the industry. For example
the problem of stress-corrosion in packing a solution
of a poly-azo dyestuff in cans experienced by the
packing industry has been investigated and the
probable causes have been analysed. It was found
that in some conditions the solution of the dye con­
cerned and also solutions of certain other poly-azo
dyes could remove tin from tinplate and could cause
cracking of stressed tinplate steel. The above re­
actions are aided by the absence of water, by the
presence of traces of inorganic chlorides and by the
use of particular solvents. The solvents themselves
ha\'e no action but the combination of some dyestuffs
with some solvents causes the undesirable effect.
It seems likely that the formation of complexes of
tin and iron with the dyestuffs may have a strong
influence in causing the corrosion.

Another enquiry led to the' de\'elopment of an
improved laboratory apparatus for flow-brightening
electro-tinplate coatings. The more versatile equip­
ment developed enables the \'ariation of the rate of
heating and the rate (400-1000 ft/min.) of entry of
the specimen into the quenching medium. A marked
impro\'ement in the flow-brightening technique is
possible with this equipment for the preparation of
standard and test specimens. It has been observed
that the rates of heating, lineal speed of quenching
and quench temperature ha\'e marked effects on the
g-rain size of tin coating-so

A number of instances where a procedure, a tech­
nigue or an imprO\'ement, arrived at as a result of
the Council's work, and which ha\'e been sought or
adopted by the appropriate industry with beneficial
results, have been reported. They are: (I) manu­
facture of steel-backed, 20 per cent tin aluminium­
tin strip for internal combustion engine bearings,
(2) the method of producing electro-tinned coatings in
a finish which is bright as it comes from the bath and
needs no polishing, (3) the applications of tin-nickel
electroplating in a numher of cases, e.g. rubbing con­
tacts for electrical work, solderable finishes for tags,
wires and electrical components and many decora­
tive, combined with protective applications, e.g. in
watch and scientific instrument industries and (4) the
Institute's' direct chloride' method for tinning cast
iron which is applicable to all types of cast iron and
gives excellent finish at a sufficiently low cost (the
method has opened up a new range of uses for cast
iron to be finished in pure tin).

Other developmental acti\'ities in which the
Institute and its branches are engaged are: (1) con­
tinuous casting of tin bronzes, (2) preparation of
standard methods of analysis of tin ingots and tin­
lead solders, and (3) development of tin-nickel
coatings for a wide \'ariety of applications where
freedom from corrosion, good wearing properties and
ease of soldering are essential, e.g. in finished moving
machinery parts, scientific instruments, railway sig­
nalling devices, telephone cables, etc.

Some of the other important researches carried
out under the Council's Institute and its branches
are summarized below:

Hot-tin.ning - A simple technique for obtaining
a satisfactory and uniform tin coating and for wiping
narrow light-gauge copper strip at speeds up to 300
ft/min. has been developed. Tinning at these high
speeds is achieved by the use of a special fluxing
technique employing a mildly corrosive flux. The
flux can be used, with certain modifications, for
tinning of steel also. In this method, the tinned
strip is passed between two 'edges' formed from
polytetrafluoethylene. These edges are disposed a
few inches apart and on either side of the strip and
arc offset with respect to the strip pass-line. Their
wiping action thus depends on strip tension and
coating thickness is controlled by controlling this
tension.

F.lectroclwnistry and corrosion. - Pilot scale study
of the process de\'eloped for the electro-deposition
of tin in bright form using an addition agent based
on selected wood tars has enabled to evaluate and
prescribe conditions for the maintenance of com­
mercial bright plating baths; details of production
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of a ' revivifying agent' for the electrolyte have been
worked out. Studies on the component responsible
for the brightening effect resulted in the recovery,
by displacement chromatography, of an apparently
homogeneous active material; it appears probable
that the active material is unstable when separated
from the parent material.

An electrochemical method for providing a nume­
rical index of the porosity of metal coatings, in­
cluding those of tin and tin alloys, has been devised.
The metal carrying the coating is made the anode in a
test cell; the electrolyte and current density are
chosen so as to ensure that the current is carried
only by the exposed basis metal and that polarization
of the basis metal is insensitive to small changes of
current. The variation of the measured potential
of the test piece with changes of applied current is
then governed by the resistance of the electrolyte
contained in the pores. The resistance value for the
pores thus obtained depends on the number, area,
shape and length of pore channels. Values obtained
reflect well the behaviour of the coatings in corrosive
environments.

Fundamental studies on corrosion of tinplate
regarding the effect of tin-iron alloy layer have led
to improved techniques for isolating the alloy layer
as a discrete and unencumbered film. The separated
alloy is found to be strongly cathodic to both tin and
steel. In air-free citric acid, the corrosion of tin is
stimulated by contact with the alloy but the corrosion
of steel is apparently not much influenced.

Tin alloys - Data on important physical properties
of a number of tin-base alloys have been obtained.
Attempts to produce new alloys of improved mecha­
nical properties have led to an examination of the
ternary tin-rich alloys containing antimony and
indium. An alloy containing 10 per cent antimony
and 2·5 per cent indium has been found most satis­
factory. The alloy has a stable hardness of 30
V.P.N. which makes it suitable for application of
the alloy as a bearing material. Work on the effect
of aluminium on the bonding to steel and on the struc­
ture of tin-base bearing alloys showed, contrary to
expectations, that aluminium in amonnts up to 0·02
per cent has no adverse effect on bond strength;
however, also no intergranular corrosion was found
in the particular antimony alloy containing traces
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of aluminium. The observed effect may probably
be due to the scavenging effect of antimony upon
aluminium with which it forms an intermetallic
compound.

Investigations on the effect of small additions
of other metals on the recovery from work-softening
of a standard pewter alloy pointed to the conclusion
that the additions may have useful effects and that,
with manipulation in the casting of the alloy, regular
production can be undertaken with confidence.
Addition of 1-2 per cent of lead, magnesium or thal­
lium, or 0·1 per cent of silver gives, to the worked
and heat treated alloy, a strength higher than that
of the as-cast material.

Powder metallurgy of the titanium-tin alloys has
been investigated, employing titanium powder (sieved
fraction from sodium-reduced material); the porosity
of the compacts prepared by pressing and sintering
has been found to be satisfactorilv low. Tin has been
observed to confer marked st;ength on titanium.
The method of preparation offers attractive commer- •
cial prospects. Use of an electrolytic cell for polishing
microsections of titanium-tin alloys has given a rapid
and simple method of specimen preparation which is
eminently suitable for the repetitive nature of the
work.

Tests on two compositions of nodular cast irons
in sections up to 3 in. have indicated that small
additions of tin suppress ferrite without risk of the
formation of massive cementite. Additions of tin
can promote a substantially wholly pearlitic matrix
without prejudice to the mechanical properties
until the level of addition is well beyond the dosage
required. .

Organa-tin compounds - Investigations on the ad­
dition reactions involving organo-tin hydrides have
indicated that on the one' hand these reactions open
up a new way for the preparation of a number of
functionally substituted organo-tin compounds which
have been hitherto extremely difficult to prepare
and on the other hand, they have shown possibilitie"s
of developing polymeric substances some of which
may prove to have useful properties. Studies on the
deterrent effect of selected organo-tin compounds on
certain wood-destroying insects showed that the
compound, Brestan, available in Germany, can be
used on agricultural crops with benefit.
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C PHYSICS 53

C216 Crystallography 53: 548.0

177. HANER] EE, B. C. l'i: COSWAMI, 1\.: The structure
of electro-deposited nickcl, .f. electrochem. Soc.,
106 (1959), 20

An electron diffraction stndy has becn made of the
crystal structurc, orientation, and mode of growth
of nickel deposits from sulphate-chloride-boric acid
and chloride-boric acid baths undcr various bath
conditions. The effect of pH, temperature, concen­
tration, current density, mcchanical stirring, etc.,
and of additions of hydrogcn peroxide, nickel nitrate,
and sodium chloride on polycrystalline substrates
has been investigated. Depending on bath conditions,
various preferred orientations (one-degree), mixed or
otherwise, are developed and thE'ir causes have been
discussed. These have been correlatecl also with the
mode of cathodic crystal growth.

178. PANDYA, N. S. <'\: SH.\H, C. .J.: Etch figures on
tin and zinc, j. sci. industr. J<es., 18B (1959), 85

Studies on the characteristics of etch figures on tin
and zinc have shown that cast tin etched with dilute
hydrochloric acid discloses grains with different
shapes of ctch pits, snch as square, boat-shaped or
chisel marks. Cleavage planes of single crystals of
zinc, when etched with acetic acid, give hexagonal
figures, and in some cases hexagonal spirals.

C5: 3-71 Absorption Spectroscopy 535.34

179. SURESH CHANDRA & SRIVAST.W.-\, B. P.: Absorp­
tion of microwaves in planetary atmospheres,
Z. Astrophys., 47 (1959), 127

The absorption of microwaves due to various gases
in the atmospheres of different planets has been
investigated. The integrated absorption due to
oxygen present in the earth's atmosphere is fouild

to be 0,16,0,099 and 0·092 db. at v=I, 0·33 and 0,1
cm.-1 respectively. The absorption due to nitrous
oxide in Mars and Venus and the absorption due to
ammonia in Mars, Venus and Jupiter have also been
calculated. The absorption due to earth's ionosphere
has been found to be negligible at these frequencies.
Total absorption values at v= 1,0'33 and 0·1 cm.-1 are:
Earth, 0'16, 0·099 and 0·092 db.; Mars, 0·087, 0·019
and 0·002 db.; Venus, 0,17,0·037 and 0·003 db.; and
Jupiter, 29,498, 6·374 and 0·505 db. The atmo­
spheres of most of the planets except Jupiter appear
to offer negligible attenuation to microwaves.

C6: 141 Dielectrics 537.226

180. MUllALlDHARA R,o, V.: Ultrahigh frequency
absorption in liquid mixtures, ]. sci. industr.
Res., 18B (1959), 103

The dielectric constant and the dielectric loss of two
liquid mixtures have been studied in the ultrahigh
frequency region using the standing wave method of
Roberts and Von Hippe!. The mixtures studied are
n-butyl alcohol +glycerol (both associated) and
isobutyl alcohol + n-propyl bromide (associated +
non-associated). Two peaks have been observed in
both cases in the "-frequency and "-temperature
curves. SchallamaC\1'S suggestion that the process of
dielectric relaxation cannot be directly connected
with individual molecules but is a disturb:nce over
an appreciable region in the liquid does not appear
to be valid in the mixtures investigated.

181. MUllTY, C. R. K.: On calculation of relaxation
times, Indian}. Phys., 32 (1958), 580

An empirical equation for calculation of relaxation
times of polar molecules in non-polar solvents has
been suggested from measured data of dielectric
constant and viscosity of the solvent and polarizabi­
lity of the solute molecule.
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182. NARASIMHA RAO, D. V. G. L.: Calcu1ations of
dipole moments of HzSe and AsHa, Trans.
Faraday Soc., 55 (1959), 19

Theoretical studies on dipole moments have been
extended to the molecules HzSe and AsHa. While
the observed moment of HzSe can be explained on
the basis of sp-hybridization alone as given by the
bond angle, about 7 per cent ionic character has to
be assumed for the As-H bond to account for the
observed moment of AsHa.

183. NARASIMHA RAO, D. V. G. L.: Calculations of
dipole moments of tri-substituted benzenes­
1: 2: 3-, 1: 2: 4- and 1: 3: 5-Substitutions, Indian
]. Phys., 32 (1958), 547

Previous calculations on the dipole moments of
1: 2: 4-tri-substituted benzenes have been revised
and calculations have been extended to the 'other
two - 1: 2: 3 and 1: 3: 5 - substitutions. The
equations of Frank have been used in computing the
induced moments, since the dielectric constant of the
internuclear space is introduced di~ectly in these
equations to account for its effect on the induced
moments. The equations have been applied in
the first instance to a few typical molecules. The
calculated and observed values are found to
agree.

C9B3-7 Nuclear Magnetism 539.1: 538

184. NAGARAJAN, V.: Observations on nuclear mag­
netic resonance: Variation of spin relaxation
time with concentration of paramagnetic ion
and viscosity of the medium, ]. sci. industr.
Res., 18B (1959), 84

Using the super-regenerative oscillator technique,
observations have been made on proton signals in
different alcohols of both normal and iso-types.
The variation of spin-lattice relaxation time with'
paramagnetic ion concentration and viscosity of
the medium has also been studied. A quantitative
estimate of 'g' value for fluorine has been made.

,
185. RAGHUNADHA RAO, E. V.: Some observations

on nuclear magnetic resonance using super­
regenerative oscillator technique, ]. sci. industr.
Res., 18B (1959), 125

Observations on nuclear magnetic resonance in
ferric chloride solutions have been made using
a super-regenerative oscillator developed in the
laboratory. Qualitative observations have been made

-on the variation of spin-lattice relaxation time with
the concentration of paramagnetic ion in the speci-
men and the viscosity of the medium. The obser-
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vations agree qualitatively with the results obtained
by bridge methods.

D ENGINEERING 62

D344 Quicklime 666.924

D344e Apparatus 666.924: 620.1.05

186. SASTRY, S. L.: A rapid method for measuring
the porosity of quicklime, ]. sci. indltstr. Res.,
17B (1958), 252

Porosity of solids can be determined directly by
extraction and measurement of pore-air or indirectly
from their true and apparent specific gravities. The
air extraction method, besides being time-consuming,
is inapplicable to limes derived from tufaceous, coral­
line, foraminiferal and crystalline limestones and
involves practical difficulties such as mercury absorp­
tion. The indirect method involves the determina­
tion of the bulk volume of lime samples.

The apparatus described enables the measurement
of the bulk volume of solids, of which lime is a parti­
cular case. It is useful when a large number of
determinations have to be carried out rapidly. The
measurement is rapid and can be applied to limes
derived from a large number of sources of widely
varying characteristics. The porosity so determined
lies between the porosity calculated from the bulk
volume determined by mercury displacement and
the porosity measured in M'Gee apparatns, and is
very close to the latter.

D39 (F5895) Paints 691.57

187. KAPSE, G. W. & PATWARDHAN, N. K.: Weather­
ing studies on house paints, Paill#lldia, 8 (12)
(1959), 30

The results of natural and accelerated weathering on
thirty-eight samples of ready mixed oil paints in
different shades, conforming to Indian Standard
Specification, are presented. The overall durability,
the correlation of natural and accelerated weathering,
the best time for painting, etc., have been discussed.

D515 Rolling Stock Materials 625.2

D515: 81 Wear Tests 625.2: 620.178.16

188. DAS, B. N. & CHOUBEY, R.: Friction and fric­
tional wear, Trans. Indian Inst. Metals, 11
(1958), 67

The effect of load on friction and the resulting wear
and loss of rolling stock materials through frictional
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"'ear in the case of rolling with about 10 per cent
sliding motion have been investigated. In repeated
TQlling the dominating factor contributing to wear
is the abr?-sive action of hard wear products formed
during the process. The effect of abrasive wear
has been eliminated in the present investigation by
r('moving the surface wear products soon after their
formation. The increase in the surface hardness
of thl: materials has also been determined to assess
its relationship with friction and the rate of frictional
wear. It has been concluded that the mechanism
in\'olved in the wearing process due to friction is
predominantly pitting fatigue.

D53 Aeronautical Engineering 629.13

It>9. RAO, D. M. <'\: R.\MACHANDIlA, S. M.: Suction
and power requirements of a ventilated wall
, half-nozzle' at transonic speeds, ]. aero. Soc.
India, 10 (1958), 63

Experiments conducted with a slotted wall (9·4 per
cent open) and a perforated wall (18·2 per cent open),
fitted in a two-dimensional half-nozzle configur<ttion
(i.e. occupying only one side of a rectangular nozzle)
and employing plenum suction, indicate suction flow
requirements considerably in excess of the quantities
needed by normal ventilated nozzles, in the Mach
number range 0,8-1,05. Measurements of diffuser
power show substantial benefits of employing suction
with a half-nozzle. Effects of nozzle length/height
ratio and divergence angle on suction and power
have been studied and it has been found that an
optimum combination of divergence and suction
yields useful tunnel power reductions in the entire
transonic speed range.

D65e Electronic Devices 621.38: 620.1.05

190..·\)I.\IlJIT SINGH & RAo, R A.: A proposed
ferrite-tuned magnetron, ]. I/lstn Tclecomm.
Engrs, 5 (1959), 72

A method is proposed for tuning a magnetron by
suitably placing a ferrite material in the resonator,
and varying its effective permeability by means of
a biasing magnetic field. It is shown that an inverted
interdigital magnetron with a coaxial line coupled
to the region enclosed by the fingers is well suited for
the purpose. The ferrite, placed near the shorted
end of the line, and biased by a radial field, is kept
out of the main magnetic field of the magnetron,
so that the interference of one with the other is
avoided.

E CHEMISTRY 54

E: 213 Chemical Kinetics 541.12

191. VENKATACHALAPATHY, M. S., RAMASWAMY, R. &
UDUPA, H. V. K.: Kinetic study of the oxidation
of toluene by manganic sulphate, Bull. Acad.
Pol. Sci., 6 (1958), 487

The kinetics of reaction in the oxidation of toluene
by manganic sulphate have been studied. Under the
conditions employed, the methyl group in the ring
is attacked chiefly. yielding a stepwise oxidation of
toluene to benzaldehyde. Disruption of the aro­
matic nucleus does not take place and no benzyl
alcohol is detected in the products of oxidation.
Resinous substances and self-condensation products
of certain intermediates are formed. T~ reaction
is of the first order with respect to the concentration of
manganic sulphate.

E: 2133 Phase Systems 541.121

192. KATII, P. K. & CHAUDHRI, M. M.: Application
of the ' quasi-crystalline' model for predicting
the vapour-liquid equilibrium of some binary
mixtures by using their boiling points, Proc.
nat. Inst. Sci. India, 24 (1958), 330

The boiling points of the systems (1) carbon tetra­
chloride/toluene, (2) carbon tetrachloride/carbon di­
sulphide, (3) benzene/ethylene dichloride, (4) benzene/
carbon disulphide, (5) benzene/chloroform, (6) chloro­
form/carbon tetrachloride, and (7) cyclohexane carbon
tetrachloride have been shown to be in conformity
with the quasi-crystalline model proposed by Gug­
genheim. The possibility of using this model for the
prediction of the vapour-liquid equilibrium data for
the above systems has been discussed.

E: 2136-22 Hydrogen Ion Concentration 541.132.3

193. INDRA SANGHI & PARTHASARATHY, N. V.: In­
fluence of surface active agents on spectrophoto­
metric determination of pH, Proc. Indian Acad.
Sci., 49A (1959), 144

The pH of a solution, containing an indicator and
surface active agent, when determined colorimetri­
cally, shows an apparent shift from the true Sorenson
value. The pH shifts for thymol blue in the presence
of Manoxol 01', Teepol and dodecyl-benzene-sodium
sulphonate have been studied and in all cases the pH
as determined spectrophotometrically is found to be
less than the true Sorenson value. Attempts have
been made to explain the results on the basis of the
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theory of Krishnappa et at. [Proc. Indian Acad. Sci.,
23A (1946), 1]. It is suggested that some additional
factors, particularly the micelle formation, should
also be taken into account.

E : 218 Molecular Structure 541.1: 539.2

194. SOMAYAJULU, G. R.: Dependence of force
constant on electronegativity, bond strength
and bond order (VII),]. chem. Phys., 28 (1958),
814

The relationship between the force constants and the
electronegativities of bonded atoms, the strengths of
the bond orbitals and the bond order has been in­
vestigated. The expression kAB = (kAA.kBB)! +~,
where k's are the force constants of the given
types of bonds AA, AB and BB and ~ is an ionic
contribution term, has been suggested. For single
bonds, VA corresponds to the difference in the
electronegativities of the atoms A and B in their
valence states. In the case of multiple bonds
vIS leads to the proper value for the percentage
ionic character of the bond. The force constant
has been shown to be proportional to the product of
the strengths of the bond orbitals and to be linearly
related to bond order.

195. SOMAYAJULU, G. R.: On covalent bond length
and bond order (VIII), j. chem. Phys., 28 (1958),
822

Relationships between lengths of CC bonds and of
bonds between other atoms have been discussed and a

. method of estimation of fractional bond order from
bond length has been presented.

E : 22 Electrolytes 541.135

196. SRIVASTAVA; S. c.: Relationship between adia­
batic compressibility and concentration of solu- .
tions of electrolytes, Indian j. Phys., 32 (1958),
340 .

An equation showing the relationship between adia­
batic compressibility and concentration of solutions of
electrolytes has been derived.

E : 237(C2 : 7) Osmotic Pressure 532.712

E: 237(C2 : 7)e Apparatus 532.712: 53.07

197. JOSHI, R. M.: A proposed osmotic balance,].
Potym. Sci., 35 (1959), 271

An osmotic balance for measuring small. osmotic
pressures, incorporating a linear variable differential
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transformer and a silica or steel spring as a balancing
device, has been described.

E: 24 Thermochemistry 541.11

E: 24e Apparatus 541.11: 542.2

198. BHATTACHARYA, S. N. & DAS, S. K.: A micro­
calorimeter for measurement of small heat
changes, Indian j. Phys., 33 (1959), 36

A calorimeter has been de~igned for determining the
heats of mixing of binary liquid systems. The vapour
phase has been eliminated and the principle of ther­
mally lagged multi-jacket has been achieved in
practice. The accuracy of the calorimeter is better
than ±0·5 per cent and sensitivity is 0·002 J./mm.

E : 26 Electrochemistry 541.13

199. GHOSH, B. N. & GHOSH, S.: Evaluation of the
true zeta-potential of hide and leather dia­
phragms, j. Indian chem. Soc., 35 (1958), 704

The electro-osmotic flow of water through membranes
of hide and leather in equilibrium with dilute solutions
of sodium chloride of constant pH, but of varying
specific conductivity, has been studied. The appa­
rent electrokinetic potential Ca, calculated from the
experimental data, using the Smoluchowski equation,
has been found to vary with the bulk specific conducti­
vity, K, of the electrolyte solutions used, according
to the equation:

where m is a constant and ( represents the true
electrokinetic potential. The significance of the
results obtained has been discussed.

200. INDRA SANGHI & FLEISCHMANN, M.: Electro­
chemical behaviour of zinc in alkaline solutions:
Part II - Constant over-voltage measurements,
Proc. Indian Acad. Sci., 49A (1959), 6

The constant over-potential technique has, for the
first time, been applied to the study of the electro­
chemical behaviour of zinc in alkaline solutions. A
special apparatus consisting of a suitable oscillator, a
modulator, a demodulator and a stable d.c. amplifier
has been described. Potential curves for equilibrium
current rates, achieved in 0·1 V. and 25 mV. steps
after I min. each, have been obtained for 6, 1
and O·IN potassium hydroxide and zincate solu­
tions over the range of -1·3 to about -2,0 V. with
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Hg/HgO/KOH reference electrode. It is found that
in the first truly active region, the main electrode
reaction is the formation of zinc ions while after the
passivation it changes to gas evolution. Potentio­
static techniques reveal intermediary stages, undis­
closed by constant current methods, of pseudo­
passivation and current-plateau regions in which the
anodic layer thickens, controlled by the high field
cation transport. These observations and explana­
tions are further confirme:l by plotting rate-time
transients obtained by suddenly dropping the poten­
tials to lower values. when the rates are found to cut
off. Certain anomalies and sudden reversal of cur­
rents, observed with increasing over-voltages, have
been discussed.

201. :'-I.\RAYANAN, U. H., SUNDAHARAJAN, K. &
~AHAYANASWAM[, A.: Some recent investigations
on the redoxokinetic effect, J. sci. indu.str.
Res., 17B (1958), 413

A new derivation is given for the redoxokinetic
potential. The final formula obtained is identical
with that of Doss and Agarwal but differs from that
of Oldham. The causes for this difference have been
examined and it has been shown that the redoxo­
kinetic potential as im'olved in Oldham's derivation
cannot be identified as a constant d.c. component.

202. RAMANATHA!\, \'R. & INDRA SANGHI: Some
polishing experiments on copper in a hyperbolic
cell, Proc. Indian Acad. Sci., 48A (1958), 284

Polishing experiments have been carried out on
copper anodes in a hyperbolic cell designed by Gil­
mont and Walton, using orthophosphoric acid as the
electrolyte. The results obtained have been com­
pared with those obtained in similar experiments
with a Hull cell. Similar bands of different reflecti­
vity and polishes are formed in both the cases. These

.bands shift with time and a study of such displace­
ments has been made.

203. S.UHYANARAYA!\A, S. & UDUPA, H. V. K.:
Electrode potential studies in the anodic oxi­
dation of glucose, Bull. Acad. Pol. Sci., 6 (1958).
493

The electrode potentials in the electrochemical
oxidation of glucose at graphite anodes have been
measured using (1) a rotating anode, (2) a stationary
anode with an auxiliary stirrer and (3) a stationary
anode without any stirrer. The anode potential at
(1) is steady and reproducible and at (2) and (3)
erratic and irreproducible. The anode polarization
is found to be small for (1), even at fairly high
current densities, which explains the high current
efficiency obtained at the electrode.

204. VENKATACHALAPATHY, M. S., RAMASWAMY, R. &
UDUPA, H. V. K.: Anodic oxidation of manga­
nous sulphate in aqueous sulphuric acid, Curro
Sci., 28 (1959), 63

The results of investigation on Hie oxidation of a
paste of manganous sulphate in 55 per cent sulphuric
acid using lead, antimonial lead and lead dioxide
anodes have been reported. The current efficiency
of the process using stationary and rotating anodes
has been determined and the variation of the same
~ith the anode potential has been discussed.

E : 26e Apparatus 541.13 : 542.2

205. INDHA SANGHI & RAMANATHAN, VR.: A simple
probe electrode for comparative study of cur­
rent distribution at surfaces, Curro Sci., 28
(1959), 23

A simple probe electrode for studying the compara­
tive current distribution over the surface of an
electrode during polarization has been described.
The probe has been used for elucidating the banded
structure produced in the electropolishing of copper.

E: 26 (C2: 6) Electrocapillary Phenomena
541.13: 537.36

206. Doss, K. S. G. & VENKATESAN, V. K.: Electro­
capillaryphoresis, a potent cause of desorption
peaks and polarographic maxima, Proc. Indian
Acad. Sci., 49A (1959), 129

The effect of sodium dioctylsulphosuccinate on the
differential capacity of dropping mercury electrode in
0·1 M potassium chloride solution has been studied.
At the desorption potential, vigorous directed move­
ment of liquid occurs at the mercury-aqueous inter­
face. This movement is responsible for the desorp­
tion peak in the differential capacity-potential curve.
The cause of the directed movement has been exa­
mined. The directed movement of liquid also occurs,
although to a less extent, at potentials far removed
from the desorption potential.

E : 305(C52) Ultraviolet Spectrum Analysis
544.63

207. SANTHAMMA, V.: The near ultraviolet absorption
spectrum of pyrrolidine, Proc. nat. Inst. Sci.
India, 25A (1959), 77

The absorption spectrum of pyrrolidine in the vapour
phase has been investigated in the region 2300-2800 A.
under various experimental conditions. The bands
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are broad and diffuse and appear in groups, each
group consisting of four components. Analysis is
presented on the basis of the Cs symmetry of the
molecule, and with the help of five ground state fre­
quencies and six iIpper state frequencies.

E : 306 Electroanalysis 545.3

208. Doss, K. S. G., NARAYANAN, U. H. & SUNDARA­
RAJAN, K.: Redoxokinetic titration - A new
electroanalytical technique, Analyst, 1 (5) (1958),
11

A new electroanalytical technique (redoxokinetic
titration), based on the . redoxokinetic effect', using
constant current conditions, is described.

E: 35-85 Volumetric Analysis: Acid-base
. Indicators 545-32

209. VERMA, M. R & RAMJ! DAss: Acid-base indi­
cator from ratanjot root, Chem. Anal., 48 (1959),
12

An acid-base indicator has been obtained by extract­
ing the ratanjot root (Onosma echioides) with ether and
dissolving the brown amorphous mass obtained in
alcohol. The colour change is from pinkish red in
acidic solution to bluish violet in alkaline solution.
The pH interval for the colour transition is 7·5 to 8·8.

Titrations with 0·1 and O'OlN sulphuric, acetic
and hydrochloric acids using ratanjot extract as
indicator have given results comparable to those
obtained with phenolphthalein. The end point
obtained in the titration of sodium hydroxide or acid
solutions containing large amounts of either ethailOl
or acetone is sharper than that obtained in pure
water solution. The alcoholic solution of the indi­
cator has a shelf life of at least two weeks.

E149 : 305 Thorium: Optical Estimation
546.841 : 545.823

210. DATTA, S. K.: Ultraviolet spectrophotometric
determination of thorium with 2,4-dichloro­
phenoxyacetic acid, Analyt. Chem., 31 (1959),
195

The possibility of using the spectrophotometric
method for the determination of small amounts of
thorium has been investigated. The thorium salt of
2,4-dichlorophenoxyacetic acid is soluble in an
aqueous ammonium carbonate solution. The solu­
tion of this compound shows maximum absorbence
at a wavelength of 230 mfl- and follows Beer's law.
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The spectrophotometric determination of thorium
is based on the measurement of the absorbence
of this solution. The sensitivity of the method is
0·019 Y of thorium per sq. cm., but the accuracy is
poor in the case of samples containing less than 2 mg.
of thorium. The common metals do not interfere,
but iron, cerium (IV) and zirconium exhibit strong
interference. The best results are obtained in a
concentration range between 2 and 14 mg. of thorium
per litre.

E1691 : 3406 Uranium: Polarographic
Estimation 546.791: 545.33

211. SUBBARAMAN, P. R, JOSHI, N. R. & GUPTA, J.:
Polarographic reduction of hexavalent uranium
in sodium tripolyphosphate: Part I - General
studies, Analyt. chim. acta, 20 (1959), 89

The behaviour of some tripolyphosphate complexes
like the uranyl tripolyphosphate complex at the
Qropping mercury electrode has been examined.
The uranyl ion in alkaline tripolyphosphate medium
undergoes an irreversible one-electron reduction with
an Et of -1'07 V. vs S.C.E. at pH 9. Indifferent
salts shift the Et to more positive potentials whereas
maximum suppressors have an opposite effect. The
wave obtained in presence of 0·01 per cent camphor
is well defined and suitable for use in uranium
analysis.

212. SUBBARAMAN, P. R, JOSHI, N. R & GUPTA, J.:
Polarographic reduction of hexavalent uranium
in sodium tripolyphosphate: Part II - Esti­
mation of uranium, A nalyt. chim. acta, 20 (1959),
190

A polarographic method of estimating uranium,
based on the reduction of its tripolyphosphate com­
plex at the dropping mercury electrode, has been
developed and applied to uraniferous tantaloniobates
and monazite. In the presence of elements such
as copper, iron and vanadium, which interfere with
the cathodic reduction of the uranyl complex, a
preliminary separation as uranyl ammonium phos­
phate in presence of EDTA is necessary.

E192 Rare Earths 546.65

213. SUBBARAMAN, P. R, RAJAN, K. S. & GUPTA, J.:
Ion-exchange separation of light rare earths
using sodium tripolyphosphate, Curro Sci., 28
(1959), 63

A new method for the separation of light rare earths,
excluding cerium, by cation-exchange elution of the
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mixed oxides with sodiu\n tripolyphosphate has been
worked out. Under suitable conditions lanthanum
is retained in the column and is thus completely
separated from praseodymium. The fractionation
between praseodymium and neodymium is good. A
1 : 1 mixture of neodymium and samarium is separated
in the column with a satisfactory volume gap.

EI44-5 Zirconium: Organic Compounds
546.831 : 547.25

214. KAPOOR, R. N. & MEHROTRA, R. C.: Organic
compounds of zirconium: Part VI - Reactions
of zirconium tetrachloride and isopropoxide with
fatty acids, J. chem. Soc., (1959), 422

Studies on the reactions of zirconium tetrachloride
and isopropoxide with fatty acids have shown that
zirconium tetrachloride forms tetracarboxylates di­
rectly with fatty acids. With zirconium isopropoxide
only oxygen-bridged compounds of the type (R.C02)3
Zr.O.Zr(C02Rh are obtained. The latter reaction is
found .to be straightforward to the dicarboxylate
stage, after which side reactions occur.

EI50-110 Hydrazine 546.17'11

215. JOGARAO, A. & SASTRI, B. S. R.: Formation of
hydrazine under the influence of electric dis­
charge, J. sci. indltstr. Res., 18B (1959), 38

The formation of hydrazine from ammonia gas, under
the influence of silent electric discharge in an ozonizer
and also of a.c. and semi-wave discharges, has
been studied. The yields of hydrazine for different
rates of and amount of ammonia passed have been
investigated and the results discussed.

E5 : 4 Organic Synthesis 547: 542.91

216. DESAI, N. B. & VENKATARAMAN, K.: Raney
nickel reductions: VIII - A synthesis of 1: 2­
benzanthracene and its 3'-methyl and 4-methyl
derivatives, Tetrahedron, 5 (1959), 305

1: 2-Benzanthracene and its 3'-methyl derivative
have been prepared by Raney nickel reduction of the
sulphuric esters of the leuco derivatives of 1: 2­
benzanthraquinone and 4'-chloro-3'-methyl-l: 2-ben­
zanthraquinone, followed by dehydrogenation. 3­
Hydroxy-I: 2-benzanthraquinone is methylated in
the 4-position with formaldehyde, sodium hydrosul­
phite and sodium hydroxide solution (the Marschalk
reaction). Simultaneous reduction of the nuclear
hydroxyl and quinone groups is effected by Raney

nickel reduction of the trisulphuric ester of 3: 9: 10­
trihydroxy-4-methyl-l: 2-benzanthracene, and the
resultant hexahydro-4-methyl-l: 2-benzanthracene is
dehydrogenated to 4-methyl-l : 2-benzanthracene.
The preparation of 3: 4: 9: 10-dibenzopyrene from
Mayvat brilliant red AF by ~ney nickel reduction of
the sulphuric ester of tile leuco derivative and subse­
quent dehydrogenation is described.

217. KANE, V. V., KULKARNI, A. B. & SHAH,
R. c.: Studies in xanthones: Part VII - Syn­
thesis of polyhydroxy and methyl polyhydroxy
xanthones, J. sci. industr. Res., 18B (1959),
28

A number of xanthones have been synthesized from
a-hydroxybenzoic acids such as salicylic, a-vanillic,
o-veratric, o-cresotic and m-caesotic acids by conden­
sation with phenols such as phloroglucinol, orcinol,
pyrogallol and resorcinol. In cases where hydroxy­
benzophenones are obtained as intermediates, the
synthesis of xanthones has been effected by cycli­
zation of hydroxybenzophenones according to the
method of Dutta and Watson.

The methods for the prepar~tion of o-veratric and
a-vanillic acids have been improved. o-Veratric acid
is obtained by methylating a-vanillin to 2: 3-dime­
thoxybenzaldehyde with dimethyl sulphate in alkali
followed by permanganate oxidation of the aldehyde
(yield 72 per cent). a-Vanillic acid is obtained by
demethylating o-veratric acid with hydrobromic acid
(yield 70 per cent).

218. KANE, V. V., KULKARNI, A. B. & SHAH,
R. c.: Xanthones: Part VIII -Elbs-Seshadri
per-sulphate oxidation of xanthones, ]. sci.
indllstr. Res., 18B (1959), 75

Nuclear oxidation of a number of xanthones has
been effected by Elbs-Seshadri persulphate oxidation
method and the polyhydroxy xanthones obtained
have been characterized. Though this procedure
yields polyhydroxy xanthones directly from the
hydroxy xanthones, in the case of 1: 3- or 1: 6-dihy­
droxy-3-methyl xanthones, it is necessary to partially
methylate the xanthones before oxidation to obtain
the polyhydroxy derivatives.

219. MUKHERJEE, S. L. & DUTTA, P. C.: Synthesis of
6~-acetoxy-5 : 5 : 9-trimethyldecal-3-one, Proc.
chem. Soc., Land., (1958), 351

The synthesis of 6~-acetoxy-5: 5: 9-trimethyldecal­
3-one is described. 2: 3: 4: 5: 6: 7: 8: 10-0ctahydro- .
1: 10-dimethyl-2-oxonaphthalene is methylated with
methyl iodide and potassium 1: I-dimethylpropoxide
in benzene, reduced with sodium and ethanol, acety­
lated and oxidized with tert.-butyl chromate or with
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sodium dichromate in glacial acetic acid. On hydro­
genation in presence of 10 per cent palladium-charcoal
in ethanol a mixture of the diastereoisomeric saturated
ketones is formed. The isomers have been obtained
separately and their structure analysed.

220. RAO, D. S. & TILAK, 'B. D.: Thiophenes and
thiapyrans: Part XIX - Cyclodehydration of
phenacyl phenyl sulphide and its derivatives,
]. sci. industr. Res., 18B (1959), 77

Cyclodehydration of phenacyl phenyl sulphide and
its derivatives has been reported by Banfield et al.
to result in the formation of 2-phenylthionaphthene
to the practical exclusion of the expected 3-phenyl
isomer. Re-investigation of the work has indicated
that both the isomers are formed. This is further
confirmed by the unambiguous synthesis of 3­
phenylthionaphthene by the dehydrogenation of 1­
(3'-thionaphthyl)-cyclohexene-l. A reaction mecha­
nism to account for the formation of the two isomers
has been proposed.

221. TIKoTKAR, N. L., BHIDE, G. V., PAl, N. R. &
TILAK, B. D.: Synthesis of 3-desoxy-B-nor­
6-aza-D-homoequilenin, Tetrahedron, 4 (1958),
420

Equimolecular quantities of trans-decaline-l: 5-dione
and phenylhydrazine are refluxed in acetic acid, and
treated with boiling hydrochloric acid. From the
acid-soluble fraction cis-4: 11-2': 3'-(I'-oxocyclo­
hexano)-I: 2: 3: 4-tetrahydrocarbazolenine is isolated
along with unchanged decaline-l: 5-dione.

The acid-insoluble portion, when treated, with
Girard's'reagent T, yields a mixture from which 3­
desoxy-B-nor-6-aza-D-homoequilenin is separated by
fractional crystallization. The non-ketonic acid­
insoluble fraction yields 3: 4: 7: 3: 9: 10-hexahydro­
naphtho-bis-(1: 2-b, 5: 6-b)-indole which is isolated
through its picrate.

222. VERMA, J. P. & AGGARWAL, J. S.: Fries trans­
formation of condensates of sebacic acid with
phenols-l:8-Dibenzoyl-octanes, ]. Indian
chem. Soc., 36 (1959), 41

Diaryl esters have been obtained, in high yields, by
condensing sebacic acid with several monohydric
phenols in presence of sulphuric acid catalysts. In
the case of 0(- and ~-naphthols and resorcinol, the
Fries transformation to the corresponding diketones
takes place partly; with other dihydric phenols, the
esterification results in the formation of resinous
products. The diaryl esters, converted by the
Fries transformation to the corresponding diketones;
have further been reduced by the Clemmensen
reduction.
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E92 Alkaloids 547.94

223. ADITYACHAUDHURY, N. & CHATTERJEE, A.:
Studies on the alkaloids of Rauvolfia sumatrana
(Miq.) Jack and Rauvolfia jruticosa Burck:
Part I, ]. sci. industr. Res., 18B (1959), 130

The presence of ajmaline, rauwolscine, yohimbine,
aricine, 8-yohimbine, serpentine and an unidentified
base in the root of R. s'llmatrana, and of yohimbine,
ajmaline, serpentine and an unidentified alkaloid in
the stem bark of R. jmt£cosa has been revealed by
paper chromatographic examinati6n of the alcoholic
extracts of the plants. Ajmaline has been isolated
in pure and crystalline state from R. sumatrana in a
yield of 0·0015 per cent.

, E92Z Amino Acids 547.466

224. SEETHA N. GANAPATHY, KRISHNAMURTHY, K.,
SWAMINATHAN, M. & SUBRAHMANYAN, V.:
Studies on the non-protein nitrogenous consti­
tuents of resting and germinated Lathyrus
sativus seeds, Anti. Biochem., 18 (1958), 157

The free amino acids in resting and germinated
Lathyrus sativus seeds have been analysed. The
free amino acids content is found to increase with
increasing period of germination. Neither, ~-amino­

propionitrile nor y-glutamyl-~-amino-propionitrile

(the toxic factors present in L. odoratus) is found in
the 50 per cent alcoholic extract of the seeds.

E982 Enzymes 577.15

225. KRISHNAMURTHY, K., TAsKAR, P. K., RAMA­
KRISHNAN, T. N., RAJAGbpALAN, R., SWAMI­
NATHAN, M. & SUBRAHMANYAN, V.: Effect of
heat processing on the trypsin inh'ibitor and
nutritive value of the proteins of soyabean,
Ann. Biochem., 18 (1958), 153

,The effect of variation in the moisture content of
soyabean on the destruction of the trypsin inhibitors
and improvement of the nutritive value of the proteins
by different methods of heat treatment has been
investigated. A higher initial moisture content in
the material favours rapid destruction of the trypsin
inhibitors by heat.

E996 Sterols 547.92

226. KRISHNA MURTY, T. & SANKARA SUBRAMANIAN,
S.: Isolation of ergosterol from Roccella mon­
tagnei,]. sci. industr. Res., 18B (1959), 91

The isolation and characterization of ergosterol from
Roccella montagnei is described for the first time.
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E998 Tannins 547.98

227. BANERJEE, M. & DATTA BANIK, G. M., Micro­
scopical study on the origin and location of
tannins in plant bodies, j. i'lldian Leath. Tecllllol.
Ass., 7 (1959), 77

Results of microscopical study on tanni~s in plants
(Phyllanthus emblica and Terminalia chebula) are
presented.

ElK; Biochemistry 577.1

E9G: 4 Synthesis 577.1.07

228. NATH, M. C. & BELKHODE, M. L.: Studies on the
synthesis of glucose-cyclo-acetoacetate and bio­
synthesi~ of ascorbic acid in germinating mung
bean (Phaseolus radiatus), Proc. Soc. expo BioI.,
N.Y., 99 (1958), 544

Studies on the synthesis of glucose-cyclo-acetoacetate
(GCA) have shown that GCA is formed during the
process of germination from glucose and acetoacetate.
Thiamine and pantothenic acid accelerate the bio­
synthesis of GCA while their anti-vitamins depress
such synthesis. GCA is found to be an intermidiary
product in the biosynthesis of ascorbic acid during
the process of germination of legumes.

E9(G: 33) Metabolism 577.12: 576.8.095

229. GHOSH, S., Roy, (Miss) DOLLY & GUHA, B. c.:
Effects of some folic acid analogues on the
growth of S. jaecalis, L. arabinosus, and E. coli,
Ann. Biochem., 18 (1958), 161

The synthesis of the thiosemicarbazone, semicarba­
zone and p-chloroanil derivatives of 2-amino-4-hy­
droxypteridine-6-aldehyde has been described and
their effects on the growth of Streptococcus jaecalis,
Lactobacillus arabinosus and Escherich£a coli discussed.
The ultraviolet absorption spectra of these derivatives
have also been studied.

All the three compounds show fairly strong inhibi­
tory effect on S. jaecalis and E. coli: but the effect on
L. arabinosus is feeble. The compounds are competi­
tive antagonists of both folic acid and folinic acid in
regard to the growth of S. jaecalis. Pteridine alde­
hyde derivatives are found to interfere with the
biological transformation of folic acid to folinic acid.
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F : (E98) Polymerization 66.095.26

230. BRAH~IE, P. R., DORAISWAM'Y, L. K. & PAl,
M. U.: A process study of the polymerization of

vinyl chloride, j. sci. industy. Res., 18B (1959),
17

A process study has been made of the suspension
polymerization of vinyl chloride in stainless steel
tubes. The effect of catalyst/monomer ratio, tem­
perature, polymerizatIOn period and suspending agent
concentration has been investigated. The results
obtained have been discussed in the light of those
reported in literature.

F191 Metallurgy 669

F191 : (E21) Corrosion 669: 620.193

231. RAjAG'OPALAN, K. S. & RUIASESHAN, G.: Atmo­
spheric corrosion at Karaikudi, j. sci. industr.
Res., 17B (1958), 438

Experiments on atmospheric corrosion of steel and
zinc at Karaikudi (South India) have shown that
maximum corrosion is observed in May-July when
the highest mean temperature and high humidities
are prevalent, and diurnal variations in temperature
bring about condensation of moisture in the early
hours of the day. These results corroborate Comp­
ton's observations on tropical corrosion.

232. R~jAGOPALAN, K. S. & RUIASESHAN, G.:
Relative corrodibility of zinc and steel in un­
polluted atmospheres, j. sci. industr. Res., 18B
(1959), 87

The relative corrodibility of zinc and steel in un­
polluted atmospheres has been investigated. It is
shown that in the absence of atmospheric pollution
zinc corrodes faster than steel under conditions of
high humidity and restricted circulation of air.

F191 : (E21-895) Corrosion Protection
669: 620:197

233. RAjAGOPALAN, K. S.: Potential studies on
passivity to corrosion induced by pretreatment
processes for metals: I-Aluminium, j. electro­
chem. Soc., 106 (1959), 113

Pote~tial and polarization characteristics of alumin­
ium subjected to various chemical oxidation pro­
cesses have been reported. It is shown that a more
negative initial electrode potential is recorded by the
treated metal as compared to the untreated metal.
The cathodic polarization curve of the treated metal
is also much steeper. These results are satisfactorily
explained by the application of the Glasstone, Laidler,
and Eyring theory of electrode processes to the
potential of a corroding metal.
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234. RAJAGOPALAN, K. S.: Vapour phase corrosion
. inhibitors: Part II - Applications, Bull. (India

Sect.) electrochem. Soc., 7 (1958). 37
The mechanism by which vapour phase inhibitors
give protection against corrosion and the application
of vapour phase inhibitors are oiscussed.

235. RAJAGOPALAN, K. S. & BALAKRISHNAN, K.:
Polarization studies on chromate-treated zinc,
Curro Sci., 27 (1958), 387

The fundamental mechanism by which chromate
treatment of zinc increases the corrosion resistance of
the metal has been elucidated by polarization studies.
The formation of the film on the metal has been shown
to increase anodic as well as cathodic polarization of
the metal surface. This is further enhanced by the
presence of hexavalent chromium in the corroding
medium.

F191 : (E26) Electroplatin~ 669: 621.357.7

236. Roy, D. L.. UDUPA. H. V. K. & DEY, B. B.:
Co-deposition of cobalt and tungsten from an
aqueous ammoniacal citrate bath. Proceedings
of the Eighth Meeting of the International Com­
mittee of Electrochemical Thermodynamics and
Kinetics (Butterworths Scientific Publications,
London), 1958, 469

Coherent semi-bright deposits of cobalt-tungsten
alloys containing 60-66 per cent tungsten have been
obtained with a current efficiency of up to 17 per cent
using a bath completely free from sodium ions and
having ammonium citrate. ammonium tungstate,
cobalt sulphate and ammonia as constituents. Opti­
mum temperature is found to be 60-90°C.• pH and
current density ranges being 7-8'5 and 10-15 amp./·
sq.. cm. respectively. Deposits with highest percen­
tage of tungsten are obtained by using a solution
containing a total of 1 mole of cobalt and tungsten in
the ratio 1: 19. The best results are obtained by
using a solution containing 38-39 g./litre of citric
acid, the required pH being maintained by the
addition of ammonia. The influence of rotation of
the cathode, and of interrupted d.c. on the current
efficiency. tungsten content and appearance of the
deposit has also been studied.

F191 : (E26)e Apparatus 669: 621.357.7: 620.1.05

237. SATYANARAYANA. S. & Roy, D. L.: Anodic
stripping method for the determination of local
thickness of electroplates: Part I - Design of
electronic relay and its application to measure-
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ment of thickness of chromium electrodeposits,
]. sci. industr. Res., 18A (1959), 75

A method based on anodic stripping ha;; been de­
veloped for the determination of the local thickness
of electrodeposits. An improved stripping cell of
simple design, a simple low-cost and efficient stain­
less steel gasket. and an electronic relay circuit cons­
tructed for the purpose are described.

A small spot on the surface of the test piece is ano­
dically dissolved using a large stainless steel cathode
which is designed to serve as a container for the
electrolyte. At the moment of completion of anodic
dissolution of the electrodeposit. the change in the
anode potential (due to the basis metal coming in
contact with the electrolyte) is fed to a two-stage
d.c. amplifier, and is made to actuate a relay which
stops an electric timer and indicates the stripping
time automatically. The stripping time is directly
related to the thickness of the electrodeposit.

The accuracy of the technique and its applicability'
to .the measurement of the thickness of thin chromium
deposits on industrial basis metals like steel, nickel,
brass and copper have been examined. The method
is comparable with the microscopic method in its
accuracy and is particularly suitable for measuring
the thickness of very thin electrodeposits.

F191 : (E895) Passivation 669.004.4

238. INDRA SANGHI & SUBRAMANIAN, P. V. S.: Modern
theories of passivation of metals. ]. industr.
Engng. 3 (1958), 34

Modern theories of passivation of metals have been
reviewed and correlated with the basic nature of
passivity. A simplified and generalized theory of
passivation, based on the fundamental concept of
formation of thin coherent oxide surface layers, is
presented. The special passive nature of certain
corrosion-resistant alloys like stainless steel is dis­
cussed.

F191, 172: (E5-86) Man~anese:Electrolytic
Extraction 669.743.27

239. ARAVAMUTHAN. V. & GOPAL, S.: Electrowinning
of manganese from low-grade manganese ores
through production of manganese chloride.
Indian Min. ]., 7 (1) (1959), 5

In the production of manganese chloride from low­
grade manganese ores economy has been effected by
(1) reacting the ore with hydrochloric acid and treat­
ing the resulting solution with a mixture of manganous
oxide and magnetic oxide of iron obtained by the
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conventional roast reduction procedure, (2) reacting
a mixture of manganous oxide and magnetic oxide of
iron with byproduct ferric chloride in the aqueous
phase, (3) reacting the mixture of manganous oxide
and magnetic oxide of iron with byproduct ammonium
chloride in aqueous phase and (4) chlorinatin3 the low­
grade manganese ores in the presence of cheap fuels
like lignite and reacting a mixture of manganese and
ferric chloride with a mixture of mmganous oxide
and magnetic oxide of iron in the aqueous phase.
Chlorine is obtained as a valuable byproduct by
employing sodium chloride solution as anolyte instead
of the conventional manganese-ammonium chloride
anolyte. Loss of ammonium chloride is thus eli­
minated.

F4414 Refractory Materials 666.76

240. BANERJEE, J. C. & NANDI, D. N.: Studies on the
refractoriness underload of firebricks, Bull. cent.
Glass Ceram. Res. Inst., 5 (1958), 149

Moderate and high helt duty firebricks have been
tested for their various properties, particularly the
refractoriness underload. It has been found that the
moderate heat duty bricks have satisfactory properties
unlike the high heat duty bricks. The properties of
high heat duty firebricks made with the addition of

. bauxite is considerably improved if they are fired at a
minimum temperature uf 1350-1400°. The bauxite
used should be of good quality and should be calcined
at a high temperature (1500°) before it is added to the
batch for making the bricks.

F53 Food Technology 664

F53(J37) Fruits 664.85

241. BHATIA, B. S., SlDDAPPA, G. S. & GIRDHARI LAL:
Tin content of some canned jackfruit products,
Indian]. agric. Sci., 28 (1958), 133

The tin content of canned jackfruit products stored at
room temperature and 2-5°C. has been found to be
considerably below the permitted limit of 285 mg./kg.
At 37°C., the values are comparatively higher and in
some samples the values exceed the limit. Negligible
quantities of tin are dissolved in raw fruit canned in
curried style.

242. PRUTH!, J. S. & GIRDHARI LAL: Studies on pas­
sion fruit juice (Passiflora edulis Sims.) concen­
trat~ and powder, Food Sci., 8 (1959), 1

Changes in the physico-chemical composition of
passion fruit juice during va~uum concentration and

dehydration have been discussed. With increasing
concentration, there is a gradual increase in °Brix,
acidity, viscosity and colour, there being no change in
°Brix/acid ratio but gradual and slight fall in pH.
The changes in viscosity are very pronounced after
three-fold concentration. The ascorbic acid and
carotene losses during vacuum concentration of the
juice range from 6'0 to 10'1 per cent and 3'2 to 6'9
per cent respectively, the ascorbic acid content of
the final concentrate (72°Brix) being 110,1-228·2
mg./l00 g. and carotene 1,85-3·92 mg./l00 g. depen­
ding upon the initial ascorbic acid and carotene con­
tent of the parent juice. The losses in ascorbic acid
and carotene during vacuum drying range from 5·1
to 10·4 per cent and 2·5 to 4·7 per cent, the overall
losses during vacuum concentration and dehydration
in the two vitamins being of the order of 11-1-20·5 per
cent and 5·1-9·0 per cent respectively.

F53(J37) ; (E3) Analysis 664.85: 543

243. PRUTHI, J. S. & GIRDHARI LAL: Chemical
composition of purple passion fruit (Passiflora
edulis Sims.), j. Sci. Fd Agric., 10 (1959),
188

Data on the chemical composition of purple passion
fruit based on 504 analyses conducted during 1952-54
are presented. On an average, a purple passion fruit
weighs an ounce and yield~ 36·8 per cent juice,
49·6 per cent peel or skin, and 13·6 per cent residue
(comprising mostly seeds and coarse pulp). The
juice is rich in easily digestible carbohydrates (14·4­
21·9°Brix), ascorbic acid (21·9-69·9 mg./lOO g.) and
carotene (1073-1547 LV. vitamin A/I00 g.), and is a
good source of nicotinic acid, riboflavin and mineral
matter.

F53(J381) Rice 664: 633.18

244. DESIKACHAR, H. S. R., MAJUMDER, S. K.,
PINGALE, S. V. & SUBRAHMANYAN, V.: Dis­
colouration in rice: Some studies on its nature
and effect on nutritive value, Cereal Chern., 36
(1959), 78

The brownish discolouration of a commercial sample
of rice has been investigated. The browning causes a
slight reduction in the solubility of the protein and its
growth-promoting value. Discolouration is induced
in white polished rice within 48 hr by incubation
of the rice containing 25 per cent moisture. The
discolouration is found to be microbiological in
origin.
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F53 (J58): (L573) Oilseeds: Nutrition
665.117: 613.2

245. KRISHNAMURTHY. K., TASKER, P. K., INDIRA.
K.. RAJAGOPALAN. R., SWAMINATHAN, M. &
SUBRAHMANYAN, V.: Nutritive value of the
proteins of cocoanut meal and a low-cost
protein food containing cocoanut and groundnut
meals and Bengalgram (Cicer arietinum) , Food
Sci., 7 (1958), 363

A low-cost protein food has been prepared by mixing
roasted cocoanut flour, low-fat groundnut flour and
roasted Bengalgram flour in the ratio 1: 2: 1. The
biological value of the above protein food has been
studied by the rat growth method; the results have
shown that the proteins are of fairly high biological
value.

F53 (J581) Peanuts 664: 634.58

246. SUBRAHMANYAN, V., BHATIA. D. S.• KALBAG,
S. S. & SUBRAMANIAN, N.: Integrated processing
of peanut for the separation of major consti­
tuents,]. Amer. Oil Chem. Soc.• 36 (1959). 66

A new process for the integrated utilization of peanut.
yielding good grade fat, protein and carbohydrate
fractions is described. The results of the bench-scale
experiments on the process using 100 lb. of material
per batch have been pIesented. Nearly 30 per cent
of the fat in the peanut is obtained by subjecting the
groundnut kernels to the Skipin process. The residual
paste is dispersed in water at optimum conditions of
pH and the dispersion is clarified to get the carbo­
hydrate meal (15·7 percent moisture-free). The clari­
fied dispersion is centrifuged to obtain another 12·0
per cent of the fat and the skimmed dispersion is acidi­
fied to isolate the protein (21,9 per cent moisture-free).
The scope for. increasing the yield of oil is discussed.

F53 (J93) Root Vegetables 664.83

247. BHATIA, B. S.. TUCKER. C. G. & GOODING.
E. G. B.: Observations on the rate of dehydra­
tion of root vegetables in heated air, ]. Sci. Fd
Agric.; 10 (1959). 130

A four-stage counterflow hot air drying system with
interstage heating has been developed for the dehydra­
tion of vegetables in strip or shred form and com­
pared with a less complex system of fewer stages for
drying strips of scalded carrot or potato. Satisfac­
tory drying is possible in some cases in 6-7 hr even
in a single-stage system, though not always with
good thermal efficiency. The possibility of bacterial
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hazards associated with low initial drying tempera­
tures has been discussed.

F53 (.:\332) Fish 664.95

248. VISWESWARIAH, K., MOORJANI, M. N.• BHATIA,
D. S. & SUBRAHMANYAN, V.: Effect of chlor­
tetracycline (aureomycin) on the keeping quality
of fresh-water fish under tropical conditions,
]. Fish. Res. Bd Can., 16 (1959), 1

Round and eviscerated fresh-water fish, when stored
at 30°C. after a dip treatment for 1-6 hr in 25-100
p.p.m. of chlortetracycline, does not show any im­
provement in keeping quality as revealed by organo­
leptic and chemical evaluation tests. On the other
hand, a dip treatment in a 5-p.p.m. chlortetracycline
solution for 1 hr almost doubles the storage life of
fillets from such fish.

F551 Coal Technology 662.66

249. AGRAWAL. D. P., KRISHNA, M. G. & ZAHEER.
S. H.: Briquetting of Hyderabad coals: Part
III - Effect of moisture, mixing time and tem­
perature, method of application of binder and
particle size of coal on briquette strength,
]. sci. industr. Res., 18B (1959), 33

The effect of varying the moisture content of the
lime-tar mixture. temperature and duration of mixing,
method of application of binder and particle size of
coal on the strength of briquettes prepared from high­
ash coal fines of a non-caking Hyderabad coal has
been studied. The moisture content of the mixture,
mixing temperature and duration of mixing have
been found to be interrelated. A moisture content
of 15-20 per cent in the mixture and a mixing tem­
perature of 50-70°(, are considered optimum. A
premixed binder gives bet~er strength than one pre­
pared in situ. Briquette mixture composed of 30
per cent each of -10+20 and -20+40 mesh B.S.S.
fractions of coal gives the strongest briquettes. The
presence of -k in.+l0 mesh and -60 mesh frac­
tions is also essential to give a packing of ma~imum
density.

F94 Oils & Fats 665.3

250. KAPARTHIA, R. & CHARI. K. S.: Laboratory
investigations on the extraction of oil from
vegetable oil cakes with ethanol, ]. A mer. Oil
Chem. Soc., 36 (1959), 81 •

Data are reported relating to the extraction of oil
from mowrah cake. sa~ower cake. peanut cake and
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cottonseed cake in a 2-kg. batch extractor designed
and built in the laboratory. The results indicate
that excessive dilution of alcohol can be prevented
by drying the cake to 1 per cent moisture. Residual
oil content depends on the particle size of cake. Oil
of better quality is obtained with 95·6 per cent alcohol
than with 98·6 per cent alcohol. In the case of
cottonseed meats, cooking followed by extraction
gives oil of lighter colour in higher yields.

251. KAPAIlTHIA, R. & CHARI, K. S.: Solubilities of
vegetable oils in aque:ms ethanol and ethanol­
hexane mixtures, J. Am~Y. Oil Chem. Soc., 36
(1959), 77

The solubilities of vegetable oils in aqueous ethanol
and ethanol-hexane mixtures have been determined
using a specially designed apparatus. The solubility
of vegetable oils in ethanol depends on the concentra­
tion of alcohol and temperature of the system.
Addition of hexane increases the solubility and
decreases the solubility temperature. The method
is found to be more reliable than other methods.

F943 (J781. 178): (L573) Cottonseed Oil:
Nutrition 665.335.9: 613.2

252. KUPPUSWAMY, S., NARAYANA RAo, M., SWAMI­
NATHAN, M., BHATIA, D. S. & SUBRAHMANVAN,
V.: Nutritive value of crude, refined and hydro­
genated cottonseed oil, Indian]. Physiol. all.
Sci., 13 (1959), 6

The comparative nutritive values of crude, refined
and hydrogenated cottonseed oil, groundnut oil and
cow's ghee have been studied by observations on
young albino rats fed on adequate synthetic diets
containing the different fats at 10 per cent level. No
significant difference in the growth-promoting value
of the different fats is observed. The effect of the
different fats on calcium and phosphorus metabolism
has also been studied. The percentage of calcium
utilized in the case of rats fed on diets containing
cottonseed oil and cow's ghee is found to be slightly
higher.

F(D39): (E3) Plasters: Testing 666.8: 66.017

253. SUDHIR SEN & SRIKANTAN, G. M.: Testing and
evaluation of plaster of Paris, Bull. cent. Glass
Ceram. Res. Inst., 5 (1958), 142

Indigenous plasters of Paris along with some foreign
plasters have been analysed and tested for their
physical properties like normal consistency, setting
time, crushing strength, density and water absorption.

It has been found that the Indian plasters are made
from inferior quality gypsum and are generally
overcalcined. Differential thermal analysis has been
employed to identify and determine the amount of
impurities. The appearance of two peaks in the
exothermic region indicates the formation of plaster
of Paris in two ways: either by direct calcination of
gypsum to the hemihydrate level or by the calcina­
tion of gypsum to soluble anhydride and subsequent
re-absorption of moisture to form the hemihydrate.

F(J781. 178) Cottonseed 633.853.59

254. CHARI, K. S., HARWALKER, V. R., SALETORE,
S. A. & ZAHEER, S. H.: Studies on indigenous
cottonseed: Part VI - Delinting and hulling,
]. sci. indus/yo Res., 18A (1959), 66

The yields of linters, hulls and meats from a com­
mercial variety of cottonseed subject to 'mill-run'
cut and two-stage cut are compared; both the ope­
rations are followed by hulling and separation. The
quality of linters under the two processing conditions
has been assessed. The power consumed for delint­
ing and hulling operations has been determined.

The yield of linters is higher in 'mill-run' cut
although the quality of linters obtained by the first
cut in the two-stage cutting is superior. The power
consumption for cutting linters by , mill-run' is lower
than that for two-stage cutting.

F(M6) Glass Technology 666.1

255. SASTRY, B. S. R. & HUMMEL, F. A.: Studies
in lithium oxide systems: III - Liquid immis­
cibility in the system Li20-B20 a-Si02, J. Amer.
ceram. Soc., 42 (1959), 81

Glasses within the ternary system Li20-BPa-Si02
containing less than 25·6 per cent Li02 have been
broadly classified into three groups according to their
behaviour during cooling or heating. The first
group, containing either more than 18 per cent Li20
or less than 20 per cent Si02, yields clear glasses
during slow or rapid cooling. The second group,
containing approximately 5-15 per cent Li20 and
26-90 per cent Si02, yields dense white opal glass
during slow or rapid cooling. The third group cools
to room temperature as clear glasses but develops
opacity when reheated to temperatures between
550° and 880°(, It has been shown by electron
microscopy that the opacity is due to liquid immis­
cibility, the matrix glass containing well-formed
spheres of the dispersed phase. Some of the clear
glasses of both groups consist of two immiscible
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phases. The size of the dispersed units in the spon­
taneous opal glasses and also the reheat opal glasses
can be controlled by the variation of the reheat
treatments. The phases are non-crystalline.

F(M97) Leather Technology 675

256. DE, J. K., Roy CHOWDHURY, P. C. & GHOSH,
S. K.: A method for the manufacture of arti­
ficial degras, J. Indian Leath. Technol. Ass.,
6 (1958), 172

The general properties and composition of natural
degras have been discussed and a process for the pre­
paration of degras by blowing air through fish oil
and emulsifying has been described. The composi­
tion of natural and the artificial degras has been
compared.

I BOTANY 58

122 Algae 582.26

257. IYENGAR, M. O. P.: A new type of lateral con­
jugation in Spirogyra, J. Indian bot. Soc., 37
(1958), 387

A new type of lateral conjugation has been observed
to be a normal phenomenon in a new species of
Spirogyra, S. ]ogenis sp. nov., collected from Jog
Falls in the Mysore State, and in a new variety of
the same species, var. minor var. nov., collected from
Periyar in Travancore. During this direct lateral
conjugation, the male gamete fuses directly with the
female gamete by perforating the septum separating
the two cells without the formation of any terminal
conjugation tubes. The structure and the mode of
life of the two algae appear to be well adapted to the
conditions under which they are living.

258. IYENGAR, M. O. P.: Three new species of Temno­
gametum from South India, J. Indian bot. Soc.,
37 (1958), 203

Three new species of Temnogametum W. and G. S.
West have been recorded from South India, viz.
T. indicum, T. cylindrosporum and T. tirupatiense.
The structure and reproduction of these three new
species are discussed.

I(J372): 73 Citrus: Embryology 581.3: 634.3

259. RANGA SWAMY, N. S.: Morphogenetic response
of Citrus ovules to growth adjuvants in culture,
Nature, Lond., 183 (1959), 735

The histoembryological responses of ovules of Citrus
microcarpa to growth adjuvants like malt extract,
coconut milk and tomato juice have been investi­
gated. In all the media used the ovules have been
found to become hypertrophied and irregular in
outline, especially with malt extract. A periderm­
like tissue is formed from the outer integument in
almost all the treatments. Proembryos when ex­
cised and cultured on the basic medium show no
growth, whereas in cultures of whole ovules the
embryos exhibit normal growth and differentiation.
The artificial induction of budding of proembryos
obtained by exogenous application of growth factors
such as tomato juice to whole ovules is significant
as a possible source of securing identical progeny.

K ZOOLOGY 59

K81 Crustacea 595.3

260. KRISHNA PILLAI, N.: Development of Balanus
amphitrite with a note on the early larvae of
Chelonibia testudinaria, Bull. Res. Inst. Univ.
Kerala, Ser. C, 6 (1) (1958), 117

Adult specimens of Balanus amphitrite var. communis
have been reared in the laboratory to obtain the
larvae. In the normal environment with optimum
s3.linity during the dry season, the liberation of the
larvae is found to be maximum. During the rainy
season, when the salinity is low, larvae are held in
the brood pouch without liberation. Altogether six
naupliar stages have been observed.

L MEDICINE 61

L : 3 Physiology 612

261. FRIEBEL, R., SOMMER, ~. & VARADAN, K. S.:
Eine photoelektrische Metho'de zur Messung
lokomotorischer Aktivitaet (A photoelectric
method for recording locomotor activity), Arz­
neimcForch, 8 (1959), 126

A photoelectric method for the registration of loco­
motor activity of small laboratory animals is des­
cribed. Movements of a number of mice treated
with drugs and control animals are recorded simul­
taneously in a single experiment. The method is
especially suited for testing the relative potency of a
series of drugs.

L: 4 Diseases 616

262. ZAIDI, S. R., SRIVASTAVA, G. N., CHAKRAVARTI,
R. N. & SINGH, G. B.: Effect of arsenicals on
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, spontaneous' and histamine induced eosino­
philia in guinea-pigs, Indian]. med. Sci., 13
(1959), 87

Studies on the etiology and pathogenesis of ' sponta­
neous eosinophilia' have been carried out. It has
been found that eosinophilia of guinea-pigs is cha­
racterized by leucocytosis and high eosinophil count.
The administration of acetylars:m in therapeutic
doses to guinea-pigs suffering from 'spontaneous
eosinophilia' causes depression of peripheral eosino­
phil granulopoiesis. Similar eosinophil depression is
also observed in normal guinea-pigs. Eosinophilia
is induced in guinea-pigs by repeated intraperitoneal
injections of histamine dihydrochloride. A single
injection of acetylarsan in therapeutic doses prior to
histamine administration prevents the rise of both
peripheral and bone marrow eosinophils. The mecha­
nism of arsenic action in arresting the rise in
eosinophil count has been discussed. In vitro studies
of the action of Novarsinobillon show no effect on the
number of leucocytes and eosinophils of blood within
a period of 3 hr at 37°C.

L; 441 Poisons 615.9

263. ARAVINDAKSHAN, r. & BRAGANCA, B. M.: Oxi­
dative phosphorylation in brain and liver mito­
chondria of animals injected with cobra venom,
Biochim. biophys. acta, 31 (1959), 463

Minute quantities of heated cobra venom, which con­
tains the toxic factor, have been shown to uncouple
oxidative phosphorylations when added to mouse
brain and liver mitochondria. In conformity with
the results obtained from in vitro experiments, it has
been shown that cobra venom can depress the P: 0
ratio in the brain and liver of animals injected with
the toxin. Experiment~.l evidence is presented to
indicate that lecithinase A can penetrate the central
nervous system in the intact animal, and it is sug­
gested that the above inhibitions are produced by the
direct action of lecithinase A on tissue phospholipids.

L; 573: (F943) (J781, 178) Nutrition;
Cottonseed Oil 613.2: 665.335.9

264. NARAYANA RAO, M., KUPPUSWAMY, S., SWAMI­
NATHAN, M. & SUBRAHMANYAN, V.: The digesti­
bility of crude, refined and hydrogenated cotton­
seed oil, Indian]. Physiol. all. Sci., 12 (1958),
143

The coefficient of digestibility of crude, refined and
hydrogenated cottonseed oil, refined groundnut oil
and cow's ghee has been determined with adult

albino rats-. The digestibility is found to be of the
order of 95 per cent in all the cases. Studies on the
in vitro digestibility of the different fats using castor
and pancreatic lipases have shown that the rate of
digestion of the different fats is almost the same.

L: 573: (J781, 178) Nutrition: Cottonseed Flour
613.2: 665.117

265. KRISHNAMURTHY, K., PANTULU, A. J., NARA­
YANA RAO, M., SWAMI NATHAN, M., RAGHUNATHA
RAO, Y. K. & SUBRAHMANYAN, V.: Supplemen­
tary value of low-fat cottonseed flour to poor
vegetarian diets based on certain cereals, Indian
]. Physiol. all. Sci., 13 (1959), 20

The supplementary value of alcohol-extracted cotton­
seed flour to poor vegetarian diets based on wheat,
ragi, rice and jowar has been investigated in rats.
The biological value of the proteins of expeller­
pressed and alcohol-extracted cottonseed flour has
also been studied. The results show that the proteins
of cottonseed flour are of fairly high biological value,
and supplement to a marked extent those of wheat
and jowar.

L(E9G986) Hormones 612.018: 577.17

266. KAR, A. B., KARKUN, J. N. & DAS, R. P.:
Effect of cadmium chloride on the response of
the genital organs of gonadectomized male and
female rats to homologous sex hormones, Indian
]. med. Res., 47 (1959), 20

Studies on the effect of cadmium chloride on the
response of the genital organs of gonadectomized
rats to homologous sex hormones have been carried
out. The stimulatory action of testosterone propio­
nate on the accessory genital organs of castrated rats
is inhibited by cadmium chloride. The atrophy of
these organs following castration is further attenuated
by cadmium chloride. These effects are specific.

Cadmium chloride exerts a similar opposing action
on estrogen as shown by the response of the uterus
of ovariectomized rats. However, cadmium chloride
per se has no effect on the uterus.

267. Roy, S. N., KARKUN, J. N. & MUKERJI, B.:
Effect of graded doses of testosterone propionate
on the adrenal cortex of prepubertally castrated
male mice, Indian]. med. Res., 47 (1959), 30

Treatment of prepubertally castrated mice with
testosterone propionate has been found to cause
disappearance of X-zones of the adrenal cortex at
lower dose levels and to decrease the weight of the
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adrenals. In spite of total disappearance of the
X-zones at higher dose levels of androgen, the weight
of the adrenal is not diminished much due to marked
hypertrophy of the fascicular zone, which is under
control of pituitary ACTH.

268. RoY, S. N., KARKUN, J. N. & Roy, S. K.:
Effect of graded doses of testosterone propionate
on the adrenal cortex of young male rats, Indian
J. med. Res., 47 (1959), 25

Administration of testosterone propionate in graded
doses to young male rats has been found to evoke
varied changes in the weight, the histology, and the
ascorbic acid and the total cholesterol contents of the
adrenals.

U GEOGRAPHY 91

U28 Meteorology 551.5

269. TANTRY, B. A. P. & SRIVASTAVA, R S.: Wave­
forms of atmospherics with superimposed pulses
recorded with an automatic atmospherics recor­
der, J. atmos. terr. Phys., 13 (1958), 38

An automatic atmospherics recorder has been cons­
tructed and used for studying the waveforms of atmo­
spherics with superimposed pulses. Of the various
types of superimposed pulses recorded, the' stepped'
pulses from a lightning source superimposed on the
waveform due to a different lightning discharge have
been observed for the first time.

U296 Ionosphere 551.510.535

270. RAMACHANDRA RAO, B., BHAGIRATHA RAO, E. & .
R~MANA MURTY, Y. V.: Effect of magnetic
activity on drifts of the F 2 region, Nature, Land.,
183 (1959), 667

The nature and the extent of the dependence of drift
velocity of the F 2 region on magnetic activity have
been studied on the basis of F2 drift speeds obtained
by the spaced receiver method over a period of 16
months from February 1956 to May 1958 at Waltair
(mag. lat. 9°30'N). The graph of the average drift
speed against the magnetic K index shows a decrease
of drift speed with increase of K index whereas at
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higher latitudes it has been established that F2 drift
speed increases with magnetic K index. The varia­
tion of NS and EW components with K index has
been compared with the variation of the two com­
ponents observed at high latitudes.

271. SATYANARAYANA, R, BAKHRU, K. & KHASTGIR,
S. R: Triple splitting of the F echoes, J. atrlfos.
terr. Phys., 13 (1959), 201

Polarization studies have been carried out on the
triple F echoes, obtained by employing pulses of
waves of frequency 3 Mc/s., at vertical incidence.
The first component after the ground pulse is the
normal extraordinary compon.,nt having a right­
handed sense of rotation, the second component is
the normal ordinary component having a left-handed
sense of rotation and the third component is the
Z component having a left-handed sense of rotation.
In addition to the coupling process (suggested by
Eckersley and Rydbeck) between the ordinary and
extraordinary waves, operative only in high geo­
magnetic latitudes, the partial reflection and trans­
mission at the level of ionospheric reflection for the
ordinary component have been considered as a
plausible process leading to the Z component; the
occasional presence of the Z component at low lati­
tudes has been attributed to the partial reflection and
transmission process. The view that the Z com­
ponent actually corresponds to the left-handed ordi­
nary component suffering reflection at the level
corresponding to p~ = p2 +P.PH has been supported.

272. SHARMA, S. K.: Effect of thermal expansion of
the F 2 region of the ionosphere on the absorption
of high frequency radio waves, J. sci. industr.
Res., 18A (1959), 17

The total absorption of radio waves in the ionosphere
has been measured by the pulse technique at vertical
incidence at different hours of the day. For frequen­
cies below the critical frequency of F1layer, only one
maximum of total absorption is generally observed
while at frequencies sufficiently above the critical
frequency of the F1 layer, two maxima, one before
and the other after the local noon, are observed.
The maximum observed before noon has been attri­
buted to the thermal expansion of the F 2 region of the
ionosphere under adiabatic equilibrium, the effect
of which is more pronounced in the lower latitudes.
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when scparating gels from solutions, as in the filtration

of viscose or resin syrups.

Whatman Glass Fibre Papers are used routinely with Buchner

and Hirsch funnels and with coarse porosity filter crucibles.

They are highly absorbent, resistant to dilute acids and alkalil

and may be dried or sterilised at temperatures up to SOO·c.

Pka.e write for further information. Trial paclu art

available from your u.ual Whalman ,uppliu.

II. REEVE ANGEL &: co LTD

liT. BBITAI1'I 9 BrideweU Place, London. EC4

Sol. didribulor. r/

WHATMAN fILTER PAPERS
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••
SECONDARY ELECTRON MULTIPLIERS &
PHOTOCELLS

LOW THERMAL DARK CURRENTS

HIGH SENSITIVITY

COOLED & UNCOOLED TYPES

SPECIAL MAINS AGGREGATES

VEB CARL ZEISS dENA

SOLE AGENTS IN INDIA

GORDHANDAS DESAI PRIVATE LIMITED
(Telephone No. 251418)

PHEROZSHAH MEHTA ROAD, BOMBAY I

Branches
P-7 MISSION ROW EXTENSION 4/28 ASAF ALI ROAD

CALCUTTA I NEW DELHI
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22 L1NGHI CHETTY STREET
MADRAS I
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Available from
ready stock

* PYREX REAGENT BOTTLES

* GERMAN GLASSWARE

* PORCELAINWARE

* NICKELWARE

* QUICKFIT STANDARD JOINTS
& GLASSWARE

Please contact:

RITA SCIENTIFIC Co.
52·58 NEW HANUMAN LANE

BOMBAY 2

Direct Importers & Principal Agents

for

B.D.H. (INDIA) PRIVATE LTD.
BOMBAY

of

LABORATORY CHEMICALS

STAINS, INDICATORS

AMINO ACIDS

etc. etc.

Contact:

N. SUNDERLAL & CO.
Phone: 22358 Telegram: 'TRIAL' 89 PRINCESS STREET, BOMBAY 2

Your Orders and Enquiries - Please
Phone:
28844

P.O. Box
2276

Gram:
• EMETINE'

Bengal Chemical & Pharmaceutical Works Ld.
The Largest Chemical Works in India
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Manufacturers of

Office:

Flutories:

Pharmaceutical Drug,s, Indig,enous Medicines, Perfumery, Toilet
and Medicinal Soaps, Surg,ical Dressing,s, Sera and Vaccines,
Disinfectants, Tar Products, Road Dressing, Materials, etc.

Mineral Acids, Ammonia, Alum, Ferro-alum, Aluminium Sulphate,
Sulphate of Mag,nesium, Ferri Sulph, Ether, Caffeine, Ferri et
Ammon Citras, Ferri· et Quinine Citras, Sodi Citras, Sodi
Iodidum, Mag,nesium Trisilicate, Potassii Citras, Potassii Iodidum,
Stearates of Aluminium, Calcium, Mag,nesium and Zinc, and
various other Pharmaceutical and Research Chemicals.

Surg,ical Sterilizers, Distilled Water Stills, Operation Tables, Ins­
trument Cabinets and other Hospital Accessories, First Aid Box.

Chemical Balance, Scientific Apparatus for Laboratories and
Schools and Colleg,es, Gas and Water Cocks for Laboratory use,
Gas Plants, Laboratory Furniture and Fitting,s.

Fire Exting,uishers, Printing, Inks.

6 GANESH CRUNDER AVENUE, CALCUTTA 13

CALCUTTA. BOMBAY. KANPUR
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Central Glass &
Ceramic Research Institute
Bulletin

A quarterly publication devoted to the cause
of the advancement of glass, ceramics and

allied sciences and industries

For full particulars write to

THE EDITOR, BULLETIN

CENTRAL GLASS & CERAMIC RESEARCH INSTITUTE

JADAVPUR, CALCUTTA 32, INDIA

Do you possess copies of the following?

Available from:

INDIAN STANDARDS INSTITUTION

IS : 786-1956 CONVERSION FACTORS ANO CONVERSION

T.~BLES Rs 5'~

IS: 1020-1957 CONVERSION TABLES FOR ORDINARY
Un bO~

•

Phone: U-5270 • Crams: PERFOSHEET

DIRECT IMPORTERS OF WOVEN WIRE MESH

AND PERFORATED METALS

STANDARD METAL CO.

Accurate Wire Screen is required to solve your

Screening. Grading or Filtering operation.

Proprietors:

B. C. GUIN & CO. (PRIVATE) Ltd.
101 NETAJI SUBHAS ROAD, CALCUTTA 1

I

-I

INTER-CONVERSION OF

SYSTEM of UNITS TO

Rs 3'~

Headquarters
Manak Bhavan, 9 Mathura Road, New Delhi
Phone: 45915-9 Grams: 'Manaksanstha'

Branch Offices:
.o·40A CowasJI Patel Street, Fort, Bombay 1

P-II Mission Row Extension, Calcutta 1
'J/ll First Line Beacb, Madras 1

IS: 787-1957 GUIDE FOR

VALUES FROM ONE

ANOTHER

IS: 1105-1957 METHOD FOR PRECISE CONnRSION OF
INCH AND METRIC DIMENSIONS TO ENSURE INTER­

CHANGEABILITY Rs 3'~

lSI HANDBOOK FOR STRUCTURAL ENGINf:ERS -1.
STRUCTURAL STEEL SECTIONS Rs 12'~

This lSI Handbook is intended to replace similar
handbooks in FPS units being used in this country.
This handbook is a must for all engineers and archi­
tects and will facilitate dC3igning, detailing ann
fabrication of structures using Indian Standard
Metric Structural Steel Sections. This handbook,
which runs into about 200 pages, contains 36 tables.
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STUDENTS'

MICROSCOPE

ADVANCED CLASSES

MarlUfactured by:

INSTRUMENT RESEARCH LABORATORY Ltd.
309 BOWBAZAR STREET, CALCUTTA 12

Gram: INRELABTRY

Reliable house for

* LABORATORY GLASSWARES .c-.

(PLAIN & GRADUATED)

* THERMOMETERS & HYDROMETERS

* PORCELAIN & SILICAWARES

* PLATINUM & NICKELWARES

* FILTER PAPERS & PRODUCTS

* SCIENTIFIC INSTRUMENTS, etc. etc.

CONTACT:

Phone:22-5778

UNIQUE TRADING CORPORATION
221 SHERIFF DEVJI STREET, BOMBAY 3
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Gram: UNILAB Phone: 3001'
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CRAFTSMAN
A SYMBOL OF QUALITY & SERVICE

for

LABORATORY & PROCESS CONTROL EQUIPMENT

Offer

* FLUORESCENCE METERS & A COMPLETE RANGE OF
PHOTOELECTRIC COLORIMETERS

* BOMB COLORIMETERS, EQUIPMENT & APPARATUS FOR
OIL INDUSTRIES

* POLAROGRAPHS, FLAME PHOTOMETER & KARL FISCHER

* CONTROLLERS, PYROMETERS & THERMOCOUPLES

* FURNACES. OVENS & INCUBATORS

* LABORATORY UTILITY ITEMS

Address your enquiries to:

CRAFTSMAN ELECTRONIC CORPN. (PRIVATE) LTD.
SETHNA HALL, NESBIT ROAD, BOMBAY 10

Gram: CRAFTRONIC
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Phone: 423<46
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u-v
MICROSCOPY WITH

BAUSCH & LOMB
EQUIPMENT

Ultra-violet Accessories
including Quartz Objectives
and Eyepieces and Quartz

Condenser

High Intensity Mercury
Arc Light Source

Grating Monochromator
and Model L Camera

MADE BY

BAUSCH & LOMB OPTICAL CO.
ROCHESTER, N.Y., U.S.A.

*
Sole Agents

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

SAVOY CHAMBERS, WALLACE STREET, BOMBAY I

Printed and published by SURI B. N. SASTRI, C<Juncil of ScientifIc & Industrial Researcll. New Delhi.
at the Catholic Press. Ranchi, India
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