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'DISTRIBUTION OF FOOD SURPLUSES.

HE annual session of the Food and Agricultural

Organisation was held at Washington last month
when a proposal for a World Clearing House of Commodity
surpluses was discussed at length. The scheme was one
prepared by six world Experts. | It included a solution for
the currency difficulties now standing in the way of deficit
countries from purchasing food stuffs trom those having a
surplus to spare. But the countries with such surpluses did
not view the proposals with any favour. and the discussions
proved to beas difficult for an agreed settlement as the
question of Atomic Control.

.. Lord Boyd Orr, when he was Director General of the
F. A-O. had sponsored the idea of a World Food Board which
was planned to function as a World Organisation with the
sanction of all the governments behind it. Its aims were to
help increase food productionin the overcrowded countries,
to build up World granaries for the storing of food surp-
luses for utilisation inlean years, and to bring about stability
in food prices taking into consideration the interests of both
the producer and the consumer. The project, provided all
the Governments of the World agreed, was a good one, and
although it received the support of the majority of Govern-
ment delegations in principle; was quietly put on the shelf.
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The clearing House plan is a very different idea from
that of the World Food Board. It envisages the formation of
a Public Corporation with a five billion pound capital to buy
and sell all the available surplus commodities. Countries
with large surpluses like the U. S. A. and Canada, however,
do not seem t{o care, to accumulate their sterling or rupee
balances by selling their surplus wheat to the Clearing
House. They point out, and rightly too, the present plight
of countries like Egypt and India who built up huge sterling
reserves during the war years, but who now find that they
cannot without great loss, exchange their sterling balances
for very vital and necessary imports.

One of the inherent drawbacks of the scheme was
therefore, the accumulation of inconvertible currencies in
the regions of the surplus countries and although the reasons
which induced the experts to make this proposal are obvi-
ous, the surplus countries were in no mood to take a broad
view of the situation, and wait for their price till such time
as the deficit countries improved their Dollar position un-
equivocally. Inthe meantime wheat or other surplus com-

modity is accumulating in these countries unsold, and unless
they found a satisfactory market, this would unsetile their

trade eventually. A solution oh the lines of Lend-Lease,
looks a possible way out. This could of course be worked
out if not for all countries, at least for countries like India

which have some staple export like jute to offerto the World
market-

In the scheme of Lord Boyd Orr, the promotion of
food production inthe backward countries is duly emphasis-
ed. This certainly deserves greater attention than the dis-
posal of surpluses to advantage: The Clearing House pro-
posal has no suggestion to offer for promoting food produc-
tion and this is a serious flaw in the newer scheme. Any
plan which does not involve the raising of the levels of
agricultural and industrial production in the backward coun-
tries is not going to bring in World Prosperity or World
Peace. Andany international action or programme based
on considerations other than increased production and
balanced distribution of Food is not likely to be a panacea
for our present ills. '

Citovial - Board.
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roo'D PROBLEM

A. V. MATHEW, B. A, B. L.

' HE present period is a very
Vexciting and . important
one in economic thought,
Though economic liberty has dege-
netated into economic libertinism
in many countries and the economic
conditions in almost all countriesare
now vastly complex and call for im-
mediate development and expan-
sion, economics has something cof
the key-importance for politics to-
day that theology had in the six-
teenth centuryand earlier, since now
the problem of the social, political
and economic influence of demo-
cracyiswhether those countries where
democracy prevails will set them-
selves to create the atmosphere and
circumstances out of which real
progress in_all spheres of buman
activity can be achieved.

In our own time we find, adwit-
tedly on the economic level, a
renewed attention to the claims and
potentialities of econcmicz. The
world of economics is now such
a complicated organization with so
many ramificaticns that it is neces-
sary to devote particular attention
to the economic needs of man. The
amazing advances in scientific dis-
covery and invention are parallelled
by so much miisery. Variation in
economic beliefs changes the course
of events Soviet Russia and some
other nations are making plans to
increase their exploitation of the re-
sources of other countries, although
at the moment there is a general
consensus of opinion that interna-
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tionalism should be supported to
the greatest possible extent. Many
people welcome, with tempestuous
eagerness, revolutionary ideologies,
which are represented ‘or rather
misrepresented to besecrets of human
happiness.

H. G. Wells in -his book, His-
tory of the World, says: “It becomes
more and more clearly manifest
that a huge work of reconstruction
has to be done by mankind if a
crescendo of such convulsions and
world massacres as that of the great
war is to be averted. No such hasty
improvisation as the League of
Nations, no patched up system of
conferences between this group of
States and that which change no-
thing with an air of settling every-
thing, will meet the complex poli-
tical needs of the new age that lies
before us. A systematic develop-
ment and a systematic application
of the science of human relationship,
of personal and group psychology,
of- financial and economic ‘science
and of education; sciences still only
in their infancy, is required. 'Narrow
and absolute, dead and dying moral
and political ideas have to be replac-
ed by a clearer and a simpler con-
ception of the common origins 'and
destinies of our kind.” " ' -

Food has an inevitability of its
own as a stern reality and as.a
force which powerfully grips .and
vitalises the minds and actions of
men. The justification for foodiis

Page 185



to be found in what it stands for as
an elemental fact in human life,
profoundly modifying all the activi-
ties of men and the relation of men
toward each other. The time-hon-
oured principle of food is rooted
deep in the history of man. Age
after age man has derived susten-
ance and happiness from fcod, which
is essential for sustaining the spirit
of man as he goes about the ways
of this strange and moving world,
where philosophies and views of the
world are changing and fresh in-

sights, novel convictions and new.

judgments are arising regarding the
rightness and wrongness of human
relationsin racial, national and inter-
national spheres, war, politics, eco-
nomics, capital and labour, and
production and distribution of goods.

The fact of the world scarcity
of food insistently demands recogni-
tion, Social,political and economic
dangers arise when the majority of
the countries of the world stand in
need of food, as at present when
only very few countries like the
United States of America, Australia,
New Zealand, Denmark, Norway
and Switzerland produce enough
foodgrains. for their own require-
ments and without being put to the
necessity. of importing food from
outside. =~ The world's food crisis
to-day may be atiributed to the
growth of population, failure to use
' proper manure and seeds and to the
lack of transportation caused by
wartime destruction of railroads,
highways, bridges, ports, docks,
canals, ships, trucks and trams, To
quote H. H. Hutcheson: ‘The rapid
growth of population, which is cha-
racteristic of most undeveloped
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countries, has more than offeet such
gains as have been made in pro-
ductive capacity and efficiency. The
basic difficulty every Government
must face is the marked lack of
balance between population, which
may increase rapidly, and resources
that are deficient in many impor-
tant particulars.”

The present food production of
the world "is 7 per cent less than

‘during the last Great War. For the

first half of this year, the Food and
Agricultural organisation made the
world rice allocation, amounting to
18,75,300 metric tons, which was
an increase of 75.000 tons over the
corresponding period of 1948, though
representing only 45 per cent of the
amount of rice which the claimant
countries imported prior to the last
Great War, Only one-tenth of the
land in the world is now used for
Because of poor pro-
Jduction, poor distribation and un-
scientific methods of agriculture,
millions in the world are undernouri-
shed. Food should be made available
in sufficient quantities as also cheap
enough for the common man who
15, as a rule, poverty-stricken,

Lord Boyd-Orr, former Direc-
tor-General of the United Nations
Fcod and Agricultural Organisation,
to whom the Nobel Peace Prize has
very recently been awarded, said a
few days before: “I think the
Award is in connection with my
proposal to all Governments for a
world food plan which would get
the Governments to co-operate in a
concrete plan to double food pro-
duction, and to bring contentment
to the people who' are in revolt
against their hunger and poverty.
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The United Statessupported it, and
France fought it to the last ditch,
India fought for it, and the majority
of countries wanted it. I believe it
will come, and it will be a first step
to world co-operation, to a world of
plenty and of prosperity, which
is the only foundation for a world
of peace.”

It is necessary for the economic
progress of India that the program-
me of increasing our food produc-
tion, which is a laudable venture
should be carried out vigorously.
While the average production per

acre in Japan is valued at Rs. 150
per year, it is only Rs. 25 per acre
in' India Subsequent to partition,
India has to maintain 78 per cent of
her original area under rice and 71
per cent under wheat. Though 85
per cent of the people of India are
engaged in agriculture, we are still
not selfsupporting in the matter of
our food, We cannot expect to
restore our balance of trade unless
we attain self-sufficiency in food-
grains as early as possible, Produc-
tion is India's only solution to the
shortage in food.

amacaywlaies aflejaizoe aldbmay’, ©avaitlo nudole
gy, ailgEdlet, POIPmROdR@BRIW &Hgyod, S0, Sas’ AVRIOW
AlanMEBl, @saslun maloacd) mula{leays AR, LW
£)0B06M° AMOOD BRING QL 0aIHDIW &HH)EMIBoTIeado alloaley
85 3H006MeER00. DLW, BV BIW EHNMIVILWM Bl AVl

o 2pjo6la{lasd, aMENe® @0a  EaltoniFlowoaoalg.

‘ScBﬂ‘JJ

eJRo’ agem @9 saiaMomicd @l og. afl. @M WEBeMWIT’

@0e o jow ogisidlasemay’.

Do things for others and you will never be lonely.

—Scott Pearson.

The wisest man is generally he who thinks himself

the least so.
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—Boileau.
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DEFICIENCIES IN MINOR ELEMENTS
CAUSE CROP DISEASES.

By

MARUDARAJAN, B. A.

ROP plants remove consider-

“able amounts of mineral
nutrients from the soil during

their life. A small percentage of
these may be returned to the soil
by the disintegration cof those parts
left in the soil. But the major pro-
portion contained in stem, leaves,

fruits and seeds does not come back

at least to the same place. Conse-
quently replenishment of the lossis
necessary.  For this purpose manures
have to be applied to the cropped
areas, ~Knowledge of the nutri-
tional requirements of plants have
undergone change in recent years.
At one time it was thought that the
plants were in need of only ten
essential elements for growth. Re-
cent work especially during the last
three decades has however resulted
in the development of our knowledge
of the part played by various other
elements in the life of the plants
and has led to the addition of more
elements under this category. These
later additions are usually termed
as “minor elements” “trace element”
or “micronutrients” and have been
found to be equally essential though
they are required only in extremely
small quantities. Though the role
of these elements fall within the
realm of physiological studies, the
absence or deficiencies of thes: ele-
ments lead to the development of
pathological symptoms of crop
plants and these are of considerable
interest to the plant pathologist.
Furthermore there is more informa-
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tion of the pathological aspect of

these trace elements than their
physielogical functions.

In our province a certain
amount of investigation of the

pathological aspect of some of these
elements has been made by the my-
cology section and the results are
included hereunder.

One of the trace elements whose
deficiency  has < been exhibited
by disease symptoms in plants is
boron. During the World War II
intensive cultivation of vegetables
was undertaken on the Nilgiris for
the benefit of the army. Extensive
areas were under turnip, beet root,
caulifiower and cabbage., The tur-
nips, beet roots and cauliflowers
grown in some localities near Oota-
camund developed certain patholo-
gical symptoms, The core of the
root in turnip was soft and present-
ed a discoloured water-soaked ap-
pearahce (water core) instead of
being whiie and hard. In beets the
crowm was olten found rotten, black-
ened and the young leaves at the top
were also involved, The cauli-
flowers in some fields did not deve-
lop the normal creamy curd but
had poor flowers of varying shades
of brown. Pathogenic organisms
were not present in the affected
Similar symptoms on
these crops have been described
from other countries as being caused
by boron deficiency. The only way
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to test this was by supplying the
deficiency. With the co-operation
of one of the leading ryots of
Ootacamund, field experiments were
conducted for over two seasons, for
the control of water core of turnips.
Boren was applied to the soil in the
form of boric acid a few days before
sowing at the rate of five, ten,
fifteen and twenty pounds per acre.
Spray inoculation of a 0-2 per cent
solution of boric acid on the foliage
was also tried. -An examination of
the tubers from the various plots
showed that all the treated plots
had very little or no symptoms of
the disease and that spray appli-
cation was as affective as application
to the soil. Thus it was proved
that boron deficiency was responsible
for the symptoms of water core of
turnips.  Based on these ' experi-
ments the ryot was advised to
broadcast 5 pounds of boric acid per
acre. Itisalso concluded that the
pathological symptoms observed on
beet roots and cauliflower must be
due to the same cause, and boric
acid application will be bereficial.

Boron deficiency affects growth
of many other crops also. Excess
of boron is however toxic to plants
and this has to be borne in mind in
recommending the dosage of the
element to be applied.

Zinc is another minor element
whose deficiency in the soil or non-
availability to the plant is evident
in many parts of the province.
Orange trees in several districts. of
the plains exhibit symptoms of zinc
deficiency. The growth of the tree
is' arrested. = The leaves develop
yellow blotches between the veins
presenting a characteristic mottled
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appearance. The leaves become
progressively smaller; fruits are pro-
duced and in course of time the tree
deteriorates and falls a prey to other
pathogens,

There are two ways of supplying
this deficiency, either by application
of zinc sulphate to the soil or by the
spray application on the foliage.
Addition of zinc sulphate to the
soil was done by placing it in holes
9 inches deep all round the tree or
by breadcasting the salt over the
soil round the trees and working it
in, Both these methods failed to
produce any response in the trees.
The spray application was next
tried. The composition of the spray
fluid was varied according to the
intensity of symptoms. In trees
which had initial stages of deficiency
symptoms zinc sulphate-lime mixture
of the formula of 5-23-100 was used
and in more severe chronic instances
the formula 10-5-100 was followed.
Zinc sulphate was dissolved in water
in one vessel, In another bigger
vessel the lime was slaked and later
diluted with the required quantity
of water. The zinc sulphate solu-
tion was poured into the lime solu-
tion and stirred. The resulting
mixture was sprayed on the foliage,
The best period for spraying is when
the trees are putting forth new flush
of leaves. Two applications are
necessary in a year and these can
be adjusted with reference to the
ﬂdshing period in each locality, It
is better not to spray when the trees
are.in flower. Experience in America
and in our Province has shown that
there is no harm when -the trees

with fruits on are sprayed provided
the mixture is correctly prepared
(neutralised), The respense is much
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quicker when the spray is made on
young foliage than on old ones.
Application of large quantities of
farm yard manure in addition to the
spray will also be beneficial. Zinc
salts may be present in the soil but
do not become available to the
plants and that is the reason why
soil applications do not produce any
response. The results of these ex-
periments have been given wide
publicity and several orange growers
are regularly spraying the trees with
zinc sulphate. The department had
arranged to distribute over 5 tons of
zinc sulphate in 1947 and larger
amounts are being used at present,

Another minor element whose
deficiency bas been found to produce
pathological symptoms is copper.
Citrus plants readily exhibit the de-
ficiency of this element. The
disease known as ‘Exanthema’ or
‘one form of die back’ is due to this,
In the initial stages of copper de-
ficiency the young branches are fre-
quently angular and ‘S’ shaped with
multiple buds instead of being round
with usually one bud asin normal

plants. In acute stages the twigs
begin to die back and gum pockets
develop at the leaf bases. The
branches may be covered with brown
gummy excrescences and ultimately
defoliation takes place. The rind
of the fruit’ also may exhibit hard
brown excrescenses.

Spraying the trees with Bor-
deaux mixture has resulted in mark-
ed response and the disappearance
~ of the symptoms, Bordeaux mix-
ture is sprayed on orange trees for
protection against several diseases
and this treatment serves also for
making good the copper deficiency.
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Copper sulphate can be applied to
the soil also with good effect about
half to two pounds per tree being
used either separately or mixed with
other fertilisers. It is common ex-
perience in many orange gardens
that by spraying Bordeaux mixture
the production has been increased
even in the absence of fungal dis-
eases, It should however be men-
tioned that the ‘‘die-back” caused
by lack of copper should not be con-
fused with the one caused by other
causes like root damage, shallow
soil over hard pan, poor drainage,
over irrigation etc.

For some years past a decline
of orange trees has been prevalent
in the submontane tracts of She-
varoys, Kotagiri and Coorg. In
Kukal and Shevroys, mottling and
chlorosis of the leaves become ap-
parent and gradual defoliation re-
sults. At first it was thcught that
this might be due to deficiencies of
zinc or iron, Experiments were
conducted at Yercaud to note the
effect of spraying the foliage with
zinc sulphate, iron, sulphate and
manganese sulphate individually and
in combination. But there was
very little response.

In Kekal valley also it was
surmised  that the trees were not
getting all the nutrient requirements,
The soil from the base of the affect-
ed and apparently healthy trees
were analysed with the help of the
Government Agricultural Chemist,
The figures showed that the soil in
the neighbourhood of the diseased
trees had less of phosphorous. The

tesponse from the application of this

manure was reported to be incom-
plete.
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it is now known that diagnos-
tic soil analyses for trace elements
have been little developed., = Visual
symptoms of mineral deficiencies
exhibited by plants specially orange,
sometimes overlap and it is some-
times difficult to state what parti-
cular element is wanting from these
symptoms. In such cases one has
to try cultivation of indicator plants
of resort to plant analysis, The lat-
ter method has been recognised as a
quicker and reliable method and in
the present day the composition of
the plant tissues as revealed by plant
analysis is known to give a correct
picture of the nutritional status of
the plants. The analysis of the
plant material can be made either
by the usual time-consuming labora-
tory method or by the spectographic
method.

It was thought that the spectro-
graphic analyses of leaf samples of
equal age from the diseassd ‘and
healthy plants from Kukal may give
a correct picture of the situation,
With- this idea Dr, Patwardhan,
Director ef the Nutrition Research
Laboratories, Coonoor was approach-
ed to extend his co-operation as he
was in posssessions of a spectrograph.
He readily consented to give “ali
help.

Representative samples of the
leaves were taken from the garden
of Mr., N. B, Athrey of Kodeneri
Estate and he was very enthusiastic
in rendering all help in solving the
problem. With the kind help of
the Government Agricultural Che-
mist the samples were converted
into ash and taken to Coonoor for the
analysis. Dr. De the Assistant Che-
mist, helped in the analysis, Several
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readings were made. It was clear
from  the spectrograph that the
leaves from diseased plants had de-
ficiencies of ' several elements when
compared to healthy ones. Zinc
was absent in all specimens. The
leaves from affected trees exhibited
deficiency of phosphorous, magne-
sium, manganese and boron whereas
no differences could be made out
between the two with regard to
calcium and iron,

It is clear from the analysis of
the leaves that the trees are lacking
in several nutrients. Thereis agree-
ment between the soil and leaf ana-
lyses in the matter of phosphorus.
But the deficiencies of manganese,
boron, magnesium and zinc (in all
cases) which have been revealed by
the leaf analysis could not be easily
made out in soil analysis;.  Further-
more the minerals may be present
in the soil but may not be available
to the trees. Citius trees are known
to grow well at.pH 7 but very often
the nutrient substance do not be-
come available to the plants from
the soil at this reaction. The soil
at Kodeneri estate was found to
have a reaction in the neighbour-
hood of pH 7. Moreover lack of
boron has been reported to inhibit
absorption of phosphates from the
soil.. So it is quite possible that the
trees are not able to obtain their
requirements from the soil due to
these causes.

In Florida where deficiencies of
various elements have been observed
in orange gardens a new techinque
is being employed for replenishment
of the nulrients, i. e., by spraying a
combination mixture of phosphorus,

' potassiumn, magnbasium, mapganese
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“boron etc., instead of applying these

to the soil for quick response. It
has been decided to try this method
at Kukal. Mr. Athrey has. agreed
to place his garden at our disposal
for the conduct of these experiments
and we thank him for it..

. The usefulness of leaf analysis
in. determining the nutritional re-
quirements of crop plants is brought
out by these experiments.  This
method of tackling some of the dis-
eases has been attempted for the
first time in this province not only
in.-the case of orange but also in the
case of arecanut, A spectrograph
however is essential for this type of
work as one cannot be always trou-
bling other institutions for this. I
understand that sanction has re-
cently been accorded for purchasing
one for this institute. Various un-
diagnosed  troubles without any
associated pathogens occur in many
crop plants and fruit trees e. g,
areca, orange, plums, vegetables etc.
The analyses of plant parts may
often help in solving some of these
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problems and a quick and efficient
method of doing this is by the spec-
trographic analysis,

Summary. Several patholo-
gical symptoms caused by defi-
ciencies of minor elements have been
observed in this province. Boron
deficiency causes water core of tur-
nips and crown rot of beets on the
Nilgiris. Mottling of orange leaves
due to deficiency of zinc is prevalent
in many Districts. ‘Exanthema’ of
citrus is caused by copper deficiency.
Methods of supplying these defici-
encies are described.

Recently a decline of oranges'
1s Kotagiri, Yercaud and other hilly
Districts has been attributed to de-’
ficiencies of szveral elements includ-
ing zinc, manganese and boron. This
was revealed by spectrographic ana-
lysis of plant tissues with a view to
obtain a correct estimate of the
nutritional status of the plants.

(F'he Madras Agricultural Jou:nal.)
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To be angry is to revenge the fault of others upon ourselves.
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Measurements of Oxygen in Gases

N. D. GOPINATH,

LL industrial processes and
::@Eenginecring involve
ae the measurement and control

of physical quantities. Industrial
instrumentalion has become a vital
part in any chemical industry. Pro-

cesses developed in research labor-
atories when translated to industrial

scale require accurate controlling of
variables to acquire maximum effi-
ciency in production and quality of
the product. Temperature, humi-
dity, pressure, liquid level, flow of
materials, speed, strength of liquids,
purity of gases and pH are some of
the most outstanding variables which
one has to deal or control in modern
~ industrial plants. Devices construct-
ed to record these quantities with
automatic recorders, and other
mechanisms = are innumerable in
modern industries, It is proposed
to discuss in detail the various
methods employed for analysing
and - recording  oxygen  which
is the most difficult constituent
of a gas mixtare to analyse
automatically. Universally, gas
analysers make use of the difference
in the thermal conductivity of gases,
rise in temperature due to catalytic
reactions, electro conductivity me-
thods, and infra red absorption,
Although several methods are em-
ployed quite successfully in analysing
oxygen, they seem to give erratic
results when the percentage of the
combustible constituents in that gas

works

alters. This has been solved quite
successfully by the I. G. Farben
Industry, Germany. They deve-
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loped in recent times, the magnetic
oxygen recorder where the para-
magnetic property of oxygen as
against other gases is made use of.
This type of oxygen recorder will be
dealt with here. Through the
measurement of oxygen content
of fuel gases improvements in the
efficiency of plant operations, com-
bustion efficiency and thereby sub-
stantial fuel economy can be achi-
eved,

I. Changes in the polarisation e. m. f of
electrodes,

Inert gases or combustible
gases containing oxygen are allowed
to flow through the detector cell,
essentially 'a primary © cell ' with
metallic and carbon  -electrodes
immersed in the eléctrolyte. The
sample to be analysed usually passes
through the hollow carbon electrode
of the detector cell. The hydrogen
evolved at the carbon electrode
effects polarisation of the cell, and
thus reduces the voltage and current
in the circuit. Oxygen from the
sample diffuses through the wall of
the carbon electrode and combines
with hydrogen thus producing de-
polarisation, Consequently, the
more oxygen the sample contains
the higher the e. m. f. and electric
current produced by the cell.

By a special type of electrede
construction and complicated elec-
tric circuit, the amouat of deflection
is made proportional to the oxygen
concentration of the sample. The
output of the detector cell isaffected
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by variations in the cell temperature,
To compensate for this, the cell
unit is placed inside a thermostati-
cally controlled water bath at about
a temperature of 40°C. A zero
adjusting device is usually provided
to correct for ipaccuracies arising
out of the impurities in the carbon
electrode while testing the inert gas.
When acid gases are present, these
will have to be removed by scrub-
bing as they would affect the result
considerably.

Technical difficulties due to
gradual decrease in the strength of
the electrolyte, formation of thin
films on the active surface of the
carbon electrode are often encount-
ered- To correct for this'a dupli-
-cate cell is provided with the equip-
ment so that while one cell is being
cleaned and adjusted, the duplicate
cell records oxygen without any

interference to the operations. The

method though accurate is too

difficult in practice and requires

careful attention,

2, Catalytic combustion method,
Measured quantities of gas

samples and a vapourised standard
liquid fuel like oxene are maintained
at a constant flow by internal regu-
lating valves and fuel capillaries
over a noble metalcatalyst filament.
The filament is maintained at con-
stant temperature by a theimostatic
controlled bath by catalytic com-
bustion, at a t'emperature proper-
tional to the oxygen content of the
sample. =~ The filament forms one
arm of an A.C, wheatstone measur-
ing bridge. Any unbalance in the
circuit is magnified through electro-
nic amplification. - The electronic
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Circuit' ’ gountrols a
circuit ' to

motor driven
maintain  continuous
balance in the measuring current,
The recorder is calibrated to read
the percentage purity of sample
directly. An oxygen content of
.05% can be recorded within a few
seconds depending upcn the length
of the sample line. The meters are
provided with automatic controllers
and alarm conlacts.

3. Heat Reaction type.

Small quantities of oxygen pre-
sent in inert gases, CO,, H,, N, or
saturated hydro-carbons can be
detected and measured by absorp-
tion, the rise in temperature of the
gas sample which will result from
the comkbkination of oxygen with
hydrogen. Except in gases, which
do not contain hydrogen as an im-
purity, pure hydrogen is generated
in a self contained electrolytic cell
and mixed with the sample. After
passing through dehydrater, activ-
ated carbon etc, the sample enters
the calorimeter containing the
catalyst. Oxygen combines with
hydrogen, The heat liberated, is
directly proporticnal to the concent-
ration of oxygen in the sample.
The amounc of hydrogen present in
the samplg or added should  always
be in excess of that required to
combine with the maximum per:
centage of oxygen which isin the
sample. A sensitive thermopile
with cold junction in the gas stream
ahead of the catalyst and the hot
junction in the gas stream merging
from the catalyst chamber indicates
the temperature rise in the gas
caused by catalytic reaction, There
exists a linear relationship hetween
the e, m, f. generated by the pile
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and the percentage of exygen pre-
sent in the sample. By reveising
the cell circuit & passing excess
oxygen instead of hydrogen the
instrument may be made to detect
small quantities of hydrogen as
impurity iu gases. Means of re-cali-
brating this instiument when the
activity of the catalyst decreases is
also provided. The instrument is
very sensitive but method of operat-
ing is too complicated. lmpurities
like sulphur and . carbon = from

unsaturated hydrocatbens affect the
catalyst efficiency.
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4, Magnetic type oxygen recorder,

This type of analyser was deve-
loped by Dr. Lehrer of I. G. Farben
Industiies in 1942. The other types
of oxygen recorders discussed in this
article were found to give unreliable
results with gases containing sulphur
and unsaturated  hydrocarbons,
Oxygen pcsses a considerably higher
susceptibility (about 100 times) than
all other gases except nitric oxide
and is highly paramagnetic while
the other gases are diamagnetic.
Direct measurement of susceptibility
is very difficult as the forces involved
are of very small magnitude.

ANNUL S
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Oxygen content of a gas mix-
ture is determined by heating this
mixture in a strong non-homogene-
ous magnetic field. The changes in
the susceptibility of the gas with
temperature and the magnetic field
on the heated gas is different from
that exerted by the field on the
~cold gas; thus a flow of gas is set up
whose direction and strength is a
measure of the oxygen content,
Two hot platinum wires are placed
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in the non-homogeneous part of 2
magnetic field and connected in a

bridge circuit to act as differential
resistance thermometers. Molecules

of hot gases are less strongly influ-
enced by the Magnetic field than

those of the cold gas and a continu-
ous stream of gas flows in the

direction of the arrow. A special
feature of the instrument is that the
platinum elements producing the
necessary heat also act as the

Page 195



measuring elements of the Bridge
circuit,  One fundamental dis-
advaatage of this apparatus origin-
ally was the high degree to which
the heat conductivity of the gas
influenced the temperature and thus
the sensitivity of the equipment.
Oxygen content of gases containing
various proportions - of hvdrogen
could not be estimated by this
method.

Dr. Lehrer has successfully
solved these difficulties with his so-
called “annular chamber.” He used
glass tubes between magnetic poles.
Heating of the gas isdone by a wire
from outside the tube whose tem-
perature is dependant only on the
constant external heat lost and is
unaffected by the heat conductivity
of the gasin the measuring chamber.
The magnetic field is in the order of
15000-17000 oersteds, Near the
ends of the pole pieces the glass
tube carrying the hot centre tapped
platinum forms two arms of a wheat-
stone bridge, The deflection of the
galvanometer is dependant on the
cooling and-heating of the gases and
is proportional to the oxygen con-
tent of the gas. Disturbances due
to air currents around the glass tube
affect the instrument, To reduce
this, the free space between the pole
pieces within the annular chamber
is packed with an insulating
material. :

The development of an oxygen
recorder on the paramagnetic pro-
perty of oxygen, has been a very
difficult and ' expensive method,
The exciting coil of the electro
magnet has to be wound on a water
cooled jacket and supplies heat to a

thermostatic systemn which main-
taius the temperature of the annular
chamber and pole pieces constant,
A contact thermometer and “Ver-
tex” relay valve operates the flow
of water and temperature. The
measuring system comprises of a
glass tube and platinum windings.
The current for the measuring bridge
is supplied from a stabilising trans-
former. Zero point is adjusted by
a potentiometer and the heating
current by a sliding rheostat. The
response is quick and recording takes
place within 10 seconds. Routine
servicing requires only checking of
cold water and a mere zero-point
test using a gas free from oxygen,
The normal range of the instrument
is 0~2% oxygen but extended ranges
and  “suppressed = zero” ranges
(15-20%) may be used. The I.G.
claim that the zero point remains
stable to within 1% of the full range
over a period of months. The
sensitivity stability is also good
according to them,

Two of the famous instrument
manufacturers have been able to
manufacture magnetic type oxygen
recorders using paramagnetic pro-
perty of oxygen. But both these
firms have not been able to make
them available to all industries.
The Cambridge Instrument Comp-
any, Great Britain and the Hays
Corporation of America have already
put a few, of these instruments in
the market but due to the limited
number of instruments manufactured
so far, it has not come to the service
of all industries. The I. G. Farben
Industries have also started produc-
ing a number of recorders on this
principle,
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~ UTILIZATION OF FRUITS AND VEGETABLES

By

Dr, G. S, SIDDARPA.

&% shown  that fruits
vegetables are essential
fooeds and contain highly protective
factors such as vitaminsand mineral
which are indispensable for a proper
diet. They are, however seasonal
and are not, therefore, available in
plenty, throughout the year. Dur-
ing short periods of glut they are
available in plenty, but at other
times, they are scarce and beyond
the reach of the average consumer,
During these glut periods large
quantities of these valuable food-
stuffs often go to waste for lack of
proper sterage and transport and
also preservation facilities, This is
almost a criminal waste of Nature’s
bounty and a very important source
of food. All the world over the
importance of the fruit and vege-
table preservation industry in the
agricultural economy of the country
has been fully realised. The indus-
try is eminent!y suited for small scale
or large scale working. In several
of the advanced countries of the
world there are many large (ruit and
vegetable canning factories, In ad-
dition to these, during the peak of
the fruit season countless homes will
be busy with the preparation of can-
ned and bottled fruits, jams, jellies
and marmalades, These little ef-
forts on the part of the citizens go
a long way in conserving the nation’s
food resources. In ‘India, however
only a small beginning has been
made:so far and that too only recent-
ly.. It is, therefore, of the greatest
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and.

importance that vigorous efforts
should be made to develop rapidly
fruit and vegetable preservation in
this Province.

The Province of Madras is rich
in  horticultural - resources. It is
famous for its mangoes, bananas,
oranges and pincapples. We have
also fairly large quantities of other
important fruits, tropical as well
temperate, such as papays, guavas,
jack fruit etc. Very little effort has
so far been made to preserve these
on any large scale. The experiments
conducted during the past six years
at the Government Fruit Products
Research Laboratory, Kodur, have
shown that some of these important
fruits can be preserved satistactorily
in several ways. Some of the pro-
duct like citrus squashes, mango
and pineapple jams, candied fruit
and peel etc., have been favourably
received by the public. It is pos-
sible to work a small fruit preserva-
tion factcry by a group of orchar-
dists in different fruit growing! loca-
lities as is being done in various
other parts of the world, where fruit
and vegetable preservation has come
to stay as a stabilising force in the
agricul ural econemy of the State.

By means of intensive propa-
ganda and demonstration at their
very doors and by providing all the
necessary equipment at cheap rates
fruit preservation can be made popu-
lar throughout the country,  To
achieve this a small beginning has
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alteady been made by employing
five trained lady fruit preservation
demonstrators. They will demon-
strate the preparation and preser-
vation of simple products like fruit
squashes, cordials, jams, jellies,
marmalades, candied fruits, canned
{ruits, dried fruits and vegetables etc.
in girls’ schools and colleges, ladies
clubs and institutes, public fairs and
exhibitions. In course of time, the
idea is likely to catch on and create
public interest in this vital subject
which is indispensible for maintain-
ing a balanced  diet and also to
improve gradually the standards of
living.

_ The task, being of a pioneer
nature, is naturally an uphill one.
The results may beslow, but will
be definite. Enormous quantities
of valuable food that might other-
wise go to waste would be saved
for the Nation by thousands of small
homes all over the country. ; To pre-
vent waste in any form is as im-
portant as making two blades of
grass grow where only one grew be-
fore,

The work at the Fruit Products
Research Laboratory is so planned
that it should one day result in fruit
and vegetable preservation becom-

ing a hcme routine in countless
homes all ‘over the country. The
other aspect of making it a large-
scale industry has also been not lost
sight of, No effort is being spared
in speeding up this work although
the obstacles to be overcome are
quite formidable.

Although a number of varieties
of mangoes are grown in the Pro-
vince, only Baneshan ‘and Neelum
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havs so far been found suitable for .
canning. Fortunately, these are
commercial varieties and are there-
fore, snitable for canning on a large
scale. The juicy ‘Rasam’ varieties
can be made into mango 'squash.
Mango jamx can be prepared from
many of the varieties. Pineapples,
guavas, grape-fruis, plums, etc., can
also be canned. Jack fruit, musk-
melon and palm kernel are also suit-

ed for canning.

Jams,; jellies and marmalades
can be prepared easily from i'nany
of our fruits. Fruit juices, squashes
and cordials, which are delicious
and healthy drinks, and are in great
demand in any tropical country, can
be prepared by simple methods.
Litile known fruits like woodapple,
cashew apple, custard apple ete.,
have been transformed into excel-
lent products. Home-drying and
dehydration of fruits and vegetables
by modern scientiic methods is
fairly simple. Luxury articles like
candied and crystallised fruits, can-
died citrus peels etc. can be pre-
pared at home. Thus there are
several ways in which fruits and
vegetables can be prepared and pre-
served. To popularise fruit pre-
servation én the country,a number
of steps have been taken, A short
course of three months training in
fruit canning and preservation has
been started at the Government
Fruit Products Research Labora-
tory, Kodur, A number of simple
and helpfal articles have been
published regarding fruit preserva-
tion. Radio talks have been given.
Fruit products are exhibited in dif-
ferent Exhibitions and actual de-
monstration of preservation ar-
FACT
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ranged. Five lady-fruit preservation = ards of quality. (It is felt that
demonstrators have recently been Wwhen the work is in full swing, the

employed to popularise fruit preser-  laboratory of quality,) It is felt
vation in the Province., Simulta- that when the work is in full swing,

: 4 s : the laboratory achievements will
neously there is a vigilant inspection ; :
: gradually become practical achieve-
staff also to see that fruit products

> ments also,
sold by manufactures to the public

keep upto certain well-defined stand- (Madras Agricultural Tournal)
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CORROSION

K. G. PHILIP, B, Sc.

T has been estimated that,

every year, corrosion destroys

about 2% of iron and steel in
use, In tropical climates it does
the greatest havoc. The chemical
industry has to'meet this meanace
in its most sericus form. The extent
of success in fighting this wasteful
process is a determining factor in
the economic planning of any chemi-
cal industry. . In the same industry
itself, conditions vary greatly, from
place to place. Even small quanti-
ties of foreign matter may exert
marked accelerating effect on rate
of loss by corrosion. The permanent
harm, that is done by allowing
acidity, temperature, purity or other
operating conditions to go beyond
the safe range, due to carelessness,
ignorance or desire to secure tem-
porary increase in output, has often
been insufficiently recognised. The
gain in output thus secured is really
a loss in as much as it leads to the
avoidable wear and tear of equip-
ments themselves in the process of
production.

Though the trouble has been
age-long the understanding of the
nature of corrosive action is com-
paratively recent. Several specula-
tions did exist, until Whitney and
Evans demonstrated that corrosion
is essentially electro-chemical in
natute. According to this theory
every element has an inherent tend-
ency to go into solution in the
adjoining medium. But asjons go
into solution the metal piece gets a
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positive charge which has to be des-
troyed for the process tc continue.
This is fulfilled when one of the
common types of galvanic concent-
ration or oxidation reduction cells
ate formed.

Galvanic action is due to con-
tact of a solution with metals having
variable tendencies to go into solu-
tion, caused by want of homogen¢ity
or uneven composition in alloys or
presence of more than one different
metal, Differences due to heat
treatment or hammering causes the
same metal to have different pot-
entials, required for galvanic cell
formation.  Oxygen or oxidising
agents play a predominant part in
these celis by remeving the hydrogen
film that may be formed on the
cathode. Dezincification, or eating
up of one constituent of an alloy
leaving the other in a free condition
is a common case of galvanic action,

Concentration or solution cells
bave been found to be even more
prevalent = than galvanic  cells.
Differential aeration of the solution
also causes formation of cells and
these with the ones formed between
the metal and cathodic films con-
sume up the metal. Whenever
insoluble products are formed out of
the reaction it tends to be electro-
chemical in nature while in cases of
soluble products being formed the
reaction tends to be a case of direct
chemical action,

Several factors exert contrary
effects, Rapid movement of solu-
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tion with respect to container re-
duces chances of concentration cells
formation but at the same time the
cathodic films that may be removed
facilitates fresh action. In atmos-
pheric corresion the scales formed
retain moisture or may form another
electrode or the solution of the scale
may form another corrosive matter,
adding to the number present, In-
crease of temperatures accelerates
cotrosion rates as it does with other
chemical Local differ-
ences in temperature, also create
cells.

reactions.

An examination of the surface
by the naked eye or microscope will
often reveal the type of corrosion
that works on it. Loss in weight is
not always a true index, as pitting
may bring about breakdown sooner
than direct chemical action as indi-
cated by loss of weight, = Pitting is
the most destructive of all the forms.
It is caused by the partial covering
of the surface by the reaction pro-
ducts, lack of homogeniety, presence
of inclusions or by exposure of metals
to different strains, thermal or phy-
sical. One of the worst aspects

about corrosion is its tendency to
localize, Pits when once formed

go on getting deeper due to differ-
ence in aeration outside and inside.

Rapid advance has been made

after the nature of the reaction and
the effects of the rate facters have

been understood. Graphitic corro-
sion which is due to carbon, in cast
iron and sleel has been eliminated
by improving methods of production
to exclude free carbon. Production
techniques of alloys have been so
perfected as to get a truly homo-
geneous product. Cold working or
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improper heat treatment causes
static stresses in the body of the
alloy or metal. This or external
strain creates inter granular phases
and the solution penetrates along
these boundaries and destroys the
tenacity of themetal. Spontanecus
disintegration results. So in metals
or alloys made for corrosion resist-

‘ance, cold working is scrupulously

avoided and an effect of uneven
heat treatment is .got over by care-
ful tempering.

Though alloys, the exact expla-
nation of the high resistance of which
is still unknown and is a matter on
which fundamental research is going
on, exist, to withstand any parti-
cular set of conditions, high costs
prohibit their general use. As long
as special alloys retain their high
prices resort has to be made to such
means as control of operating condi-
tions, protective linings and paints,
restricting use of alloys to parts
meant for high temperatures or
heavy friction,

Use of linings in tanks con-
tainers and such equipments has been
highly successful and is being adopt-
ed wherever possible by all pro-
gressive manufacturers. For giving
metallic coatings many processes
exist, electroplating, sherardising,
dipping in molten metals etc. But
painting remains the universal means
to protect metals from decay.

Extensive modern researches
have brought out a variety of paints
with widely different properties.
Chlorinated rubber and plastic paints
are in wide use and are very effec-
tive; they are even used instead of
linings in certain cases. Apart from
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forming protective covering, some
of the pigments used in paints exert
a strong inihibiting effect on coiro-
sion reactions, Chromium com-
pounds, Barium sulphate and basic
pigments like red lead, white lead
and zinc dust, all inhibit the reaction
of rusting and forns very good bacges.

The durability of a paint coat-

ing m:inly depends on there being
no foreign matter between the paint
and metal, the opaqueness of the
paint, and air about the place.
Paints applied without properly
cleaning the surface is a waste, apart
from the loss by corrosion which
continues. Pickling in dilute acid
is a very effective way of preparing
the surface, DBut this is seldom
practicable.  Sand blasting or
scraping is good enough if complete-

Moisture, if enclosed in
paints, causes quick deterioration,
Paints to be lasting should be
applied in dry weather and in at-
least three layers. ‘Paints when
properly - applied last for about four
vears, after which renewal is neces-
sary. There is no reason why iron
and steel should not, if properly
protected last indefinitely.

ly done.

The causes and types of corro-
sion arc -> manv. and only a few of
them muay be operatine in particular
conditions that a hard and tasy pres-
cription to combat it is impossible.
However with an understanding of
the mechanism of corrosion and the
various factors involved, particular
cases can be studied and measures
taken to check this costly waste.
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FACTS THAT INTEREST

Manuf&c!ure of pure Beryllium.

Pure Beryllium was isolated
for the first time in 1947 in the
laboratories of the Praz Factory in
Maurienne. Inview of the import-
ance of this metal, production in
the factory passed immediately from
the laboratory  to the work-shop
stage, and at the present moment
the daily out-put is several kilo-
grammes of beryllium as 99.9 per
cent pute. The Calypso Factory,
which is also in Maurienne, and was
destroyed during the war, is now
being rebuilt, and beryllium will be
produced therein an industrial scale,

There is also a factory at St.
Jean de Maurienne which manufac-
tures beryllium-bronze, a binary
alloy, whose 1mechanical  properties
are particularly
stability under an electric Arc is
remarkable; its thermal conductivity
is four times greater than that of
steel and double that of phosphor
bronze, iis resistance fo wear Is
seven times greater than that of
phosphor bronze or aluminium
bronze. Because of its resistance to
oxidation and corrosion, its elasticity
and its good conductivity, it is used
for electrical apparatus, precision
machinery and in the manufacture
of tools likely to produce dangerous
sparks on impact,

Industrial Treatment of Seaweed
in Morocco.

A factory has just been equipped
at Safi, a Moroccan Port on the
Atlantic coast, for the treatment of
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interesting, its

Seaweed of which there are huge
natural beds at the coast. An old
landing barge has been specially
converted for this purpose and fitted
with a cutting device at the Stern.
The device was invented by a French
engineer. It is electrically operated
and can cut sea weed down to a
depth of 130 ft,, but it usually works
at a depth of 50 ft, in order not to
risk uprooting the sea weed, When
it is cut, the sea weed is collected
in netsand  piled up on the deck.
The working capacity of the barge
is 10 to 12 tons an hour, and it is
has a crew of six. The seaweed is
dried in the sun, ground and crushed
mechanically, the iodides are then
extracted by chemical treatment, as
are the alginates which are being
used to an increasing extent in a
large number of industries.

Pakistan’s Development Plan.

The establishment of plant for
jute, paper, fertilisers, steel, rubber,
tyres and tubes, heavy chemicals,
heavy eongineering and ship-building,
involving capital of about 35 crores
of rupees, is contemplated by the
Government of Pakistan, according
to Mr. Fachur Rahman, Minister
for Commerce and Industries.

Representatives of the Power-
Gas Corporation of the United
Kingdom and the Chemical Con-
struction Company of the United
States are now in Pakistan in
convection with a fertiliser project
which the Government is sponsoring.
Experts of the Belgian firm Union
Chimique Belge are also to visit
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Pakistan shortly to advise the
Government.
The Pakistan Government

provisionally is of the view that a
factory with a capacity of 100,000
tons of ammonium sulphale should
be established in West Punjab.

The Minister also states that
an expert from the Bureau of Re-
clamation of the U.S. Department
of the Interior will shortly make a
survey of the Dominion’s river basins
to advise on the desirability of
setting up regional authorities on the
lines of the Tennessee Valley Autho-
rity.

Detector for Pipe Leaks.

A time-tested but not too well-
known, device quickly locates leaks
in pipes, tanks, or other storage
vessels by application of a vacuum,
In operation, the seams to be tested
are covered with soap studs, an in-
spection box having a clear glass top
and soft rubber base is laid over the
seam, and a powerful vacuum creat-
ed, This draws air through any
leaks, causing soap bubbles to form
which are clearly visible through the
glass top. Testers are available
in a wide variety of shapes and sizes
for inside corners, outside corners,
circumferential seams and straight
seams, ;

New Meta Alkyl Phenols.

Cashew-nut-shell as a source of
Varied Derivatives.

The main constituents of cashew-
nut-shell liquid are phenolic in
nature and contain a high proportion
of monohydric  meta-substituted
phenol, a proprietary form of which
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is known as Cardanol and is used
for malking synthetic resins. A new
development is the hydrogenation
of the liguid to produce two meta-
alkylphenols, the 3-pentadecyl phenol
and 5-pentadecyl resorcinol. The
former compound can be obtained
in a yicld of approximately 45 per
cent of the cashew-nut-shell liquid,
while the 5-pentadecyl resorcinol
is produced 5 per cent,

Solvents and Special Resins.

Some of the uses for these pro-
ducts include to oil
additives, anti-oxidants for petro-
leum fuels, and mutual solvents for
the rotenone-containing resins with
petroleum hydro-carbons, these solu-
tions being used for insecticidal
purposes. Interesting new heat-
reactive resins can be made by a
one-stage process from these phenols.

conversion

The 3-pentadecyl phenol is a
waxy solid, pale amber in colour,
It has a melting point of 49°51°C
and a boiling range of 190°-195°C
at 1 mm. mercury. This phenol is
insoluble in water and aqueous
alkalis but is very soluble in organic
solvents, including aliphatic hydro-
carbons.

The 3-pentadecyl phenol forms
heat-reactive resins with an equi-
molecular amount of formal dehyde
and uvsing either acid or alkaline
catalysts. These one-stage resins
while in the fusible stage are readily
soluble in hydrocarbons, including
the aliphatic, such as naphtha or
mineral spirits, They are being exa-
mined for use as coating resins.

Hydrogenated Cardanol sulpho-

nates very easily when heated with
concentrated sulphuric acid at

125°C. (preferably under vacuum).
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When complete water solubility is
reached, after about two hours, the
hot mixture is poured into heptane,
the solution heated for complete
solution, and then cooled to eause
crystallisation of the sulphuric acid
which is recovered by filtration.

‘The sulphonated product is
readily soluble in water and is solu-
ble in all the organic solvents except
the aliphatic hydrocarbons (cold).
The sodium and potassium sulpho-
nates are practically . insoluble in
water but are seluble in a wide range
of solvents. These sulphonates are
suggested as additives for dry-cleau-
ing fluids.

Interesting nitro compounds are
obtained from 3-pentadecyl phenol
by treatment of a solution of hydro-
genated Cardanol in chloroform with
fuming nitric acid. Both 4-nitro
and the 6-nitro 3-pentadecyl phenols
are obtained, the first named having
a melting point of 71.5°-7%° C and
the 6-nitro compound a m.p. of
43°43° C. A tri-nitro derivative can
be prepared by utilising the disulpho-
ric acid. These three nitro com-
pounds are soluble in practically
all the common organic sclvents,
with the exception of cold alphatic
hydro-carbons for the 4-nitro phencl
and of the lower aliphatic alcohols
for the 6-nitro compound. :

The most important amino
derivatives is the 4-amino-3-penta-
decy! phenol made by reducing the
nitro derivatives with hydrogen and
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Raney nickel catalyst in ethyi
acetate solution. The pure 4.amino
compound has a m. p. of 105.5°
106.5° C, while the pure 6-amino
phencl has a m, p. of 133°134°C.

The Irvington Varnish and
Insulator Co. of New Jersey, U. S, A,
reports that the 4-amino-3-pentade-
cyl phenol is likely to assume con-
siderable importance as a gum in-
hibiter in petrcl.

Wax Uses,

The lower alkyl ethers of 3-
pentadecy! phenol are low melting
solids, the higher alkyl ethers (up to
octyl) are liquids, and the higher
alkyl ethers, such as lauryl and
stearyl, are solids of increasing
melting point, An interesting waxy
ether, un-affected by boiling alkalis,
is prepared by combining 2 moles of
anhydrous sodium salt of hydre-
genated Cardanol with 1 mole of 1.
4-dichlorbutene.

This wax has a m. p, of 71°
73° C and is insoluble in the lower
alcohols but soluble in hydrocarbons.
It is possible that this waxy ether
may be of interest for improving the
alkali resistance of wax preparations
for treating floors, polishing car
bodies, and finishing leather.

The 5-pentadecyl resorcinol is
a waxy solid having an iron or
greyish white colour, Its molecular
weight 1s 320, its melting point
91°-93° C, and its boiling range is
220°225° C at 1 mm. mercury.
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News & Notes

Ammonia as Fertiliser.

In a paper to the American
Chemical Society at " ils general
meeting in Atlantic City, N, U, W,
B. Andrews and M. Geiger, of the
Mississippi Agricultural Experiment
Station, said that anhydrous ammo-
nia was introduced to the farmers
of Mississippi on March 7, 1947 and
by June 30,90,000 acres had been
fertilised with it. “ From July 1,
1947 to June 30, 1949, about
1,000,000 acres were so treated.

Anhydrous ammonia is also be-
ing used in considerable quantities
in Arkansas and Louisiana, and to a
smaller extent in Alabama, Missours,
Tennessee ard Jexas, with a very
small amount being used in Georgia
and a few other states.

In general young plants prefer
ammoniam nitrogen, and older
plants prefer nitrogen. The pH of
the soil is one of ‘the primary fac-
tors which determine the rate of
nitrification, On soils, with a pH
of 5 or less the rate of nitrification
is slow, and anhydrous ammonia
may be applied in October to
Autumn—planted oats for grain,
and the results obtained are equal
to those for ammonium nitrate ap-
plied in March. On soils with a pH
of 5.5 higher, the rate of nitrifica-
tion is high and anhydrous ammonia
applied in October is converted into
nitrates and largely leached out of
the soil before spring.

When applied to Autumin—
planted oats in January, anhydrous
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ammonia is satisfactory on strongly
acid soils.

New Type of Tyre Tread.

A new tread for motor tyres,
incorporating . coils of wire which
wear to form thousands of
steel bristles ' protruding from the
tyre, was shown to road transport
authorities recently by Sir Patrick
Hamilton, chairman of Tyresoles,
Ltd., which is responsible for this
development,

down

Greater Resistance to Wear
and Skidding. The main advan-
tage claimed for the new tread is
that it reduces therisk of skidding on
wet roads and bad surfaces.  Tests
carried out by the Road Research
Laboratory of the Department of
Scientific and Industrial Research
have shown that on wet wood blocks
the average retardation from 30 m,
p. h. isimproved by one-fifth with the
new tread, which is called Wyresole.

An incidental, but important,
advantage of the new tread is its
resistance to cuts by stones, flints or
glass, R

Mildew in Books.

Outbreaks of mildew, damaging
to bookbinding materials or books
in store, have been experienced by
many bookbinders and publishers
visited by staff of the Printing, Pack-
ing and Allied Trades Rescarch As-
sociation, and there is evidence that
British bound

bocks do not, in
general, resist these attacks or
damage by insects as well as do
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books bound in the U.S A, Con-
sequently, at the request of its book-
binder members and the Pablishers’
Association, Patra has now publish-
ed a bulletin * explaining what caus-
es’ mildew on books and how it can
be prevented,

Causalion and Prevention.,
“Mildew” is caused by moulds, whose
tiny spores (“seeds’’) are readily
airborne even by a normal room at-
mosphere. Given a moist and warm
atmosphere these spores quickly be-
come moulds, deriving their food
from the material on which they
form, and during their growth they
may produce carbonic, citric, glu-
conic, fumaric, oxalic, or other or-
ganic acids which can damage or
ruin the materials on which they
grow.

Printing papers, end papers, dust
covers, chipboard, millboard, straw-
board, mull or calico, sewing thread,
many of the finishes of bookcloths,
leather, most adhesives—nearly all
the materials used in the production
of bound books—are fertile ground
for the growth of these damaging
moulds.

This Patra Balletin describes
clearly and simply how mould in-
fection can be kept to a2 minimum.
The main thing is tomaintain clean-
liness in all operations and all de-
partments, to do away with damp
spots, to keep the air as dry as pos-
sible, and the temperature down to
or below 65° F. By keeping the air
in the workshop constantly on the
move, by open windows and or pro-
per types of electric fans, the mould

*'The Cause of Mildew on Books a
nd Methods of Preventin' by F. D.
Yrmitage.

December 1949

spores are given no chance to settle,
and any moisture on the surfaces of
stored materials will be quickly

evaporated, As much sunlight as
possible should be let in,

Precautions with Adhesives.

Adhesives provide fertile cul-
ture media, so all pots, utensils,
machines and brushes must be kept
strictly clean, and empty drums,
racks, etc., which have contained or
been used with adhesives should be
destroyed or returned to the makers.

Stacks of paper and boards
should be kept away from outer

walls and raised off the ground, and
the air in the store kept reasonably
dry, cool and on the move- Corru-
gated paper and brown wrappings
should be kept away from the main
stores.

Bbokc]oths, tapers and thread
should be kept in dust—free stores,
at a temperature between 45° and
65° F.  Bound books should be
given time to dry before they are
packed for despatch.

To clean bound books slightly
damaged by mildew a clean linen
pad carrying some cedarwood or
clove oil, or saddle soap for leather
bindings, are among Mr. Armitage’s
recommendations. Any such remedy

should be tried out on a small sec-
tion of the affected book first, and

care should be taken to prevent
mould spores from damaged bocks
coming off them (as by brushing)
and settling on uninfected hooks,

Search for New Inhibitors
As regards the prevention of mould
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damage to bookbinding materials,
it is pointed out that no one sub-
stance vet known will prevent mould
from growing on books. Each
material used must be treated with
its own type of inhibitor, but the
result of work now going on should
be to enable the manufacturers of
book-making, book-binding materials
to supply, in the future, fully inhi-
bited materials.

Moulds do notreadily grow on
the newer synthetically filled book-
cloths, or on synthetic emulsion
adhesives. In U. S,, advantage is
taken of best quality boards, nylon
for sewing, and synthetic adhesives,
but cost is still a factor to be con-
sidered here.

Twin chicks hatched.

While handhing eggs from an
incubator, an Australian poultry far-

mer was surprised to see one chipped
on both sides.

He handled it carefully and
gave the chicks a littlc help to break
the shell,

Now he has twin Chinese Lang-
shan chickens.  They are abnor-

mally small and are being mothered
by a hen.

These twin chickens came from
a brown-shelled egg weighing 2%
ounces. Chick sexerssay that double~
yolked eggs usually weigh about
four ounces but it is rarely that both
yolks are fertile.

Hard Stainless Steel.
Claims for New U. S. Proces,

By a combination of extreme
heat treatment and the deep-freeze
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principle an American company, the
Robeson Cutlery Company, Perry,
New York, claims 1o have overcome
the comparative softness of stainless
stee! of the type used for cutlery and
similar purposes. Knives made by
the process are claimed to hold
their keenness for three years and to
be more resistant than conventional
carbon steel,

Discussing the process, for
which patent application has been
made, Mr, Emerson E. Case, presi-
dent of the company and origihator
of the method, states that tests
and analyses so far indicate practi-
cally no difference in the composi-
tion or chemical characteristics of
steel produced by the processand steel
hardened by conventional metheds.
Tested on a standard Rockwell
hardness testing. machine, the new
steel may show a hardness substan-
tially the same as steel made by
other process.

Knife blades are first heated to
a temperature much higher than
that normally employed for this pro-
cess, The blades are then bathed
in quenching oil; according to the
usual process, at a temperature of
104° F. Then they are placed in a
specially-consiructed deep freeze
chamber at sub-zero temperatures.

After a suitable period of freez-
ing, they are again heated, to re-
lieve the usual stresses and strains,
The blades are allowed to cool
gradually - to room temperature.
Finally, they are tempered in the
conventional manner to the desired
degree of hardness,
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Plastic Piping-

Large-scale production of plas-
tic piping for wvarious industrial
uses, is being carried out in Mel.
bourne. Usesare for carrying dis-
tilled water, for beer out of barrels
in hotels, and for fruit juices in
cordial factories, It is under test
for future use for both gas and water.

Plastic piping is six times
lighter than metal and its instal-
lation cost is in line with that of
metal pipe. -~ An unusual application
is its use for piping corbon dioxide,
well known as a punishing material
where metal pipes are concerned.
This cellulose acetate butyrate pipe
has big industrial possibilities,

Method of joining the lengths
is by plastic sleeves, affixed with a
special cement, which is plentiful
locally.  Special connectors have
also been devoloped for joining this
plastic piping to metal.

International Superphosphate
Manufacturers’ Association.

On the invitation of the
Montecitini  concern, a series of
Technical Meetings of chemists and
technical experis was held in Milan
and Assisi between the 25th and
28th October, 1949.

Some hundred delegates from
no. less than seventeen different
countries in Europe, Africa, Asia and
Australasia attended. F. A. C.T.
was represented by Mr, S. Nallaperu-
mal, Superintendent in charge of
Superphcsphate manufacture in the
factory.

While in Milan, a number of
papers under three headings, namely:
Sulphuric Acid, Phesphoric Acid and
Triple Superphosphate and ordin-
ary Superphosphate were presented

and discussed.

Delegates then proceeded to
Assisiin order ta visit the completely
reconstructed Superphosphate plant
there which enploys the Montecatini
process for continuous’ production of
Superphosphate, and on the way
from Milan to Assisi, a wvisit was
also paid to the Sulphuric works at
Reggio Emilia.

Consideradle hospitality was
shown to delegates by the Monte-
catini conccrn, who made al!l the
arrangements for the meetings,

It is planned that the next series
of Technical Meetings of the Associ-
ation will take place in France in
late September or early October,
1951, by invitation of the French
Superphosphate producers,

The state of life is most happy where superfluities
are not required and' necessaries are not wanting.

» Yo
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November News
Distinguished Visitors.

I. Messrs, Edward Shim of the ECAFE, Bankok and Ignatiff of
the F. A. O. both, branches of the United Nations Organisation visited the
factory on the first of this month,

“Iam very much impresszd with the efficiency of the fertiliser’
plants of this company” writes Mr. Shim, and “Diligence, vision and
ambition appear to be the Kevnotes of this industry” remarks Mr. Ignatiff
in the ‘FACT’ Visitors™ Diary.

II. The Hon. Mr. N, Kunjuraman, Minister for Industries, U, S. T, C.
accompanied by personal staff visited the factory on the 12th of this
month. He was taken round by the Management to the various plants
of the factory. The details connected with the working of each plant were
explained to him by the Superintendents-in-charge of the respective plants.

The Minister evinced keen interest in the working of the factory
and asked many questions concerning the manipulation of the plants
out-turn, raw materials and other relevent problems in the day today
working of the factory, and eventually recorded his impressions in our
Visitors' Book as follows:—

“I visited the factory today. Iam really impressed with its
working and to me it appears very good so far as it goes to produce
the manures. A variety of by-products that come into being as a
result of different operations still remain to be exploited to commercial
advantage. I wish the Instituti n greater success and utility 1 the
fulness of time.”

After a stay of over two hours the Minister and staff left at about
12-20 P. M.

A photograph taken on the occasion is* reproduced on the front
cover page of this issue. In it are seen from left to right, Sri. P,
Sreedharan Pillai, The Hon. Sri. N. Kunjuraman, Sri, P. K, Seshan,
Sri. T.V. Doraiswamy and Sri, K. A. Varugis.

Sports:

A triangular ‘tournament for games as well as athletics was
conducted this year under the auspices of the Royal Indian Navy,
F. A. C. T,, and the U.C. College, Alwaye. The Union Christian Coilege,
Alwaye won the trophies for games as well as sports rather comfortably
this year. F.A.C.T, the winner of last year's trophy for games tied
with the Royal Indian Navy this year with 10 peints.
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This year’s tournament forcefully revealed some of our weak
nesses, as well as cur strength. ~ The fact is that we have got only a
limited number of really class sportsmen, and some of them are
getting past their prime; but no fresh reinforcements are forthcoming
to replace the old stalwarts. Our main strength lies however in our
cheery optimistic spirit. ’

As regards the games proper, in football we werc overwhelmed
by the R.I. N. although we managed to draw with the U. C. College,
while in hockey we beat the R.I. N, but in turn were beaten by the
U. C. College to the tune of 1 goal to their 7. In cricket also: we were
most surprisingly beaten by the U. C. College, but the match with
the R. I. N, ended in tie thanks tosome inspired bowling in the closing
half hour by Messrs. Raghavan and Ranganathan. In volley ball we
put up a really good show winning a fine match in the R.I. N. although
beaten, by the U, C. College. - On our side Gopalan played magnificently,

Basket-ball is the one game where we showed striking improve-
ment. We beat'the R. I. N, and the U. C. College had to put forth
their very best effort to win against us. Messrs. Satyanesan and K. M.
Verghese were really outstanding, in this game. :

Marriage:

The marriage of Sri. K. A. Nagendra Nayak of the Central
Accounts F, A, C. T, with Sow. Manorama Bai, grand-daughter of Sri,
N. Venkateswara Shenoy of Cochin wascelebrated at the bride’s residence,
Edavazhikkal, Varapuzha on the 30th of this month, forenoon, There was
also'a grand garden-party in ‘the evening at which many members of
the Factory tock part with good relish.

We offer the newly wedded couple our cordial felicitations.

Plantain bunch of the proovan variety preoduced at the Fact
Experimental Garden by the copious use of Superphosphate.
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