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Only a few molecules of

oil

.. but they keep the wheels turning !

Io a propetly lubricated gear system, the
metal surfaces of the gear wheels are sepa-

rated by a thin film of oil. Under heavy
loads, the great pressure on the gear surfaces
‘squeezes’ the oil film to a few molecules
in thickness.

Yet this minutely thin film of oil, trans-
mitting the entire load: from' geat to gear,
must never break. It must not rub off as the
wheels go round, or fly off at high speeds.
If metal-to-metal contact occurs between the
gear surfaces, -they may weld together and
the machine will seize up.

Plain oil isn't enough!
To meet the exacting demands of modern ma-
chinery, it’s little wonder that old-fashioned

oils have been replaced by Gargoyle Industri-
al Lubricants, These modern lubricants have

tremendous affinity for metal. They cling
fiercely to metal surfaces, forming a lubricat-
ing film that even extreme pressure cannot
break.

Three matn ingredients go into making

these oils, - The first: careful selection of

crude oils with high natural affinity for mew i
The second: scientific incorporation of i i T

ditives which increase this affinity, and
give great ‘anti-weld’ properties.

And the third ingredient? Every engineer
knows the answer - experience. Eighty=
seven years of expetiencé go into every
drop of oil we sell. Perhaps we can put this
experience o work on your lubrication problems!

For every industrial application, correct
lubrication by Standard-Vacuum offers [our

Whatever the load ...
a LINE of oil has to toke it!

At any moment while gears rotate,
contact is limited to a microscopic-
ally marrow line of oil. The pressure
on the oil is enormous —but thanks
to 87 years of lubrication experience,
Gargoyle Industrial Lubricants can
: take it

LINE OF CONTACT

vital benefits:-

& Reduced power consumption; -

,,& More continvous production;
= Decreased mainfenance;

& Lower lubrication cosis.

STANDARD-VACUUM OIL COMPANY

(The Liability of the Members of the Company is Limited)

V.8388(A)
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EDITORIAL

A NEW PROJECT

i WE have great pleasure in announcing the
commencement of work on a new pIOJect ‘to
manufacture ammonium chloride.

: A scheme for the installation of a modern
plant, with a daily production capacity of twenty-five
tons, to synthesize ammonium chloride, had been
lised with the active help from the dImdien Finance
Corporation, who came forward to render direct finan-
cial assistance. The main consideration that prompted
and encouraged us to install this plant in FACT was
the ' availability of hydrochloric acid from our sister
concern, the Travancore-Cochin Chemicals Ltd.

The manufacturing technique adopted here for -
" the production of ammonium chloride is the direct neutra-
lization of ammonia and gaseous hydrogen chloride,
vielding ultimately crystalline ammonium chloride.
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: Ammonium _chloride is a highly useful mate-
rial and this will be the first time when it is manufactured
on a large scale in our country. In addition to its
general usein dry cells and batteries, this new product
possesses var_i_ous'"'other uses. Being an important flux
material it finds many uses in the metallurigical indust-
ries, for soldering, tinning and galvanizing. It can also
be utilized as a new fertiliser material yielding more
pitrogen than ammonium sulphate. : '

The erection work is now progressing on a

rapid pace and the new plant will be in commission

early next year, when it will be ready to play its
part effectively in adding to the economic wealth of

our country. ' =

The birth of a new industry is always attend-
 ed by numerous Adifficulties, some of which may even
. .defy solution; and so it was in this case. But thanks
’ to sheer ,perseverance and to the timely assistance
rendered * by the dlndien Finance Corporation, all the
' hurdles have now been cleared and we can now look
forward to the final fruition' of ‘the aim.

R With the establishment of this' plant, the. first e
" of its kind in India, FACT ‘has taken yet another step
forward along the ‘shining path of industrial progress!.



for Sreen

HE substantial and im-
mediate improvement in
the crop production capacity of
soils resulting from green manur-
‘ing is established both by experi-
ment and practice. It is generally
' realized that onm cultivated lands
“the soil bank account gets great-
ly overdrawn and that returns
to the land must be made if yields
are to be increased. The main
problem however is not one con-
cerned with the efficacy or scien-
tific soundness of this method of
building up fertility but with its
 economic practicability in the
. fields of cultivators who do not
have the means to meet the
outlaysinvolved.” (Stewart, 1947)
The most important deside-
rata for consideration in the
adoption of this practice are (z)
that the green manure crop should
not compete with the main crop
for nutrients, and () that it
~ must increase the yield of the
ensuing crop to such an extent
that its application becomes pro-
fitable.
tions have been responsible for
the failure to popularize any
‘extensive use of green manures,
inspite of propaganda and prac-
- tical demonstrations on cultiva-
tor’s fields.
‘ For an approach to this pro-
blem it is necessary to examine
- critically the available experi-
~ mental evidence on the nature of
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In practice these limita-

 Utilization of wild Legumes

Hanuring

‘ M. A. IDNANI anp R. K. CHIBBER
INDIAN AGRICULTURAL RESEARCH INSTITUTE, NEW DELHI,

the factors which bring about
improvement in soil fertility
with the addition of green
manures. A commonly held idea
isthat the principal benefit results
from the increase in nitrogen as
well as the humus content of soils,
the latter comes from the plough-
ing in of the upper parts of
leguminous plants. It has been
observed that when legumes are
harvested and only the roots left
in the soil the succeeding crop
does not benefit. (Stewart loc. cit.)
Other advantages ascribed to
green manuring are, improved
physical properties of soil and.
conservation of soil, -moisture.
Experiments and  practical
experience in South and
West Africa have however .led
workers in these cuntries to hold
rather different opinions on the
functions of green manures. For
instance, it has been shown that
green manuring under the soil
and climatic conditions at Tbadan,
benefits the erop not by virtue of.
improving the nitrogen or organic
matter content of the soil or by
modifying soil moisture relation-
ships but by mobilisation of
mineral nutrients (Faulkner and
Mackie, 1933; Haylett, 1943.)

In a series of experiments of

which a green manure crop was
grown for the benefit of the

succeeding maize crop, it was
found that it made very little
difference whether the

green




manure crop was buried in - the
~ soil or burnt #n situ.

Another important result
obtained in Nigeria showed that
green manures behave as quick
acting manures, the effect being
fully exhausted in two succeed-
ing crops. It is thus considered

to be a practical proposition only.

when the green manure crop and
another crop can be grown in the
same season (Faulkner and
Mackie loc. ¢it.) Similar views
on green manuring are expressed
by South African warkers, includ-
ing Theron (1936) who, concerned

mainly with semi-arid conditions

discusses the question of humus
in relation tosoil fertility. He
‘considers that under tropical con-
ditions, organic matter added to
soils, gets. qumkly oxidised with-
“out undergoing the type of
decomposition which results in
the formation of colloidal humus
and soil humus complexes. There
is thus little residual effect left
on any of the physical properties
of soils. Addition of organie
matter gave disappointing results
in. Uganda, as regards structure
formation (Martin, 1944). Accord-
ing to Theron soils in arid regions
are usually in good physical eon-
dition due tothe geuneral presence
of small amounts of salts in them
-~ which are capable of retaining

~ the soil in good structure. While

~ therefore a sufficiency of humus
in ‘a’'soil is desirable for other
_reasons, the maintenance of a

minimum sahsfac'toxy level of

organic matter in tropical soils
can be achieved only by the addi-

 tion of large quantities of organic

manures at frequent intervals.

“The amounts usually applied are

entirely inadequate for this pur-
pose and in warmer climates at
any rate so rapidly burnt out
that the soil is enriched only in
the salts left behind (Theron,
loc. cit.) Experiments at New
Jersey showed that large quanti-
ties of green manure in the form
of 2308 lbs. of dry soya-bean hay
per acre had no measurable effect
on the organic matter content
of the soil even after 28 yea.:rs of
the practlce.

These experimental results
obtained wunder eclimatic con-
ditions similar to those in India
clarify the following sa.hent
aspects of green manuring:

(a) 1t seems impracticable to

. obtain improvement in
physical conditions due to
increase -in the organic
matter content of soils in
tropical regions, by the
small addition of green
manures. The principal
benefit from green manur-
ing under such conditions
is due to the nutrient ele-
ments contained in the
leguminous plants.
In green manuring, only
~the upper parts of leg

which add and llhex: te
nitrogen and other plant
nutrientson decomposition.
It is therefore not neces-
sary that the green manure
crop should be buried in.

- the same land on which it

. was grown 80 as to ben fi

. the sucoeedmg erop.




(e} Under tropical -climatic
conditions green manures
behave like quick acting
manures, ' giving higher
yields for almost two
seasons and are of little
value for storing or build-
_ing up lasting soil fertility.

EXPERIMENTAL

In the light of' the above
experimental evidence, the tradi-
tional value of the practice of
green manuring under Indian
- conditions, resglves itself chiefly
_to the beneficial effect of the plant
nutrients that get added through
the buried plant material of legu-
minous crops. The cultivation
of legumes for the production of

this material at the cost of a
; lar crop becomes an uneco-

 proposition and it is there-
worth-while to examine to.

" what effect leaves and prunings

of wild leguminous plants and

trees, as alternative materials of
a similar type can serve the pur-
poses of green manuring. Like
the cultivated legumes, the wild
species of plants of this family
are also lmown to fix large

amourits of nitrogen from the
atmosphere and in consequence
assimilate from the soil, larger
amounts of mineral matter than
other crops, With a view to their
fuller utilization for this purpose,
a detailed study of their chemical
composition, nitrification under
laboratory conditions and effect
of burying them as green manure
on crop growth, was carried out.
Samples of leaves of 38 wild
leguminous plants and trees
growing around Delhi were col-
lected and analysed for total
N, P, K, and Ca.

The data so collected show
that the leaves of wild leguminous
plants and trees are rich in the
major plant nutrients, specially
nitrogen which in the majority
of cases exceeds 2)—the minimum
over which organie nitrogenous
materials render nitrogen avail-
able for plant growth. ;

The value of leaves of vary.
ing nitrogen contents in liberat-
ing assimilable nitrogen for plant
growth was examined in nitrifica-
tion experiments. The results
obtained are given ifi the follow-
ing table. :

NE‘I’R]FICATTON OoF LEAVES OF WILD LEGUMES
Total nitrogen added:=30 mgms/100 gm. soil

M ateﬁal

Total N% i;lleaves

Weeks-

. Cassia occ:dentalzs
Prosopis juliflora
Pithecolobtum dulce
. Sesbania cegypitiaca
Tephrosia purpurea

6. Tephrosia candida
. Bhynosia aurea

Cassia sp. B

Tamarmdus mdwa

507
491
4,00
3.49
2s96

9.90 11

8 14
- 16.2
16.2

13.6

15.0

]‘1 6

15.1
12.4
8.9
89
5.9
7




The data show that'the leaves

of these uncultivated leguminous

plants nitrify easily and com- .

mence to make available adequate
nitrogen to feed crops, from the
second week of their incorpora-
tion in soil.  Materials contain-
ing over 2.6/ total nitrogen
released 42-54% of their nitrogen
in available forms while those
with a nitrogen content of less

Control
- Ammonium sulphate
Berseem (whole plant)
Cassia occidentalis
Crotalaria medicaginea
Prosopis juliflora
7. Tephrosia purpurea
Critical difference=1% level

The manures were apphed
. at the rate of 50 Ib. mtwgen per

acre. The results show that signi--

ficantly high yields could be
~ obtained by burying the leaves
. of wild legumes. _
was comparable to that obtained
with ammonium sulphate,indica-
ting that the principal benefit
from green-manuring in Indian
goils is mainly due to the ‘addi-
tion of available nitrogen con-
tained in this type of material.

- CONCLUSION

Evidence in literature shows
that under tropical ‘conditions,
green manures or other organic
“ manures applied to soil are so

‘rapidly burnt out that there is .

little resulting effect on the
physical properties of the soil that
is associated with sufficiency of

The response

than 2% yielded 227 of: thelr
mtrogen.

MANURIAL VALUE OF THE LFAVES

Small scale field experiments
were conducted on a soil of low
fertility*, to determine the effect
of burying the leaves as green
manure on the growth and yield
of wheat. The average yields of
grains and straw obtamed are
given below:

Yield in gmes. per plot-80 sq. ft,
Grain Straw

99 207
389 719
286 504
332 583
291 529
314 540
wan, Gy
.86

%

humus. In the amounts usually
applied, green manures are thUs
inadequate to raise or maintain’
the organice matter status of soils
and the increased yields of suc-
ceeding crops obtained are chiefly
due to the many plant nutrients
in these which get incorporated.

Inereased yields obtained in
green manure experiments con-
ducted at various Research Sta-
tions in India range from 68-333
1b. per acre for wheat and 350-444

lbs per acre for paddy. This is

obviously inadequate to com-
pensate the loss of a croppmg
season that is mvolved In view

of the above factors. the growing |

of a leguminous crop solely for
green manuring becomes an
uneconomic proposition and an
otherwise useful practice has

*Total N-0.047; P20s0.0777; K20.547,




e%mfzom not been adopted on
any _extensive scale.

The chief benefit from green
manuring in 1ndia would appear
to be due to the large amount of
available nitrogen in the upper
~ parts of such “plants,’that gets

_added to the soil and the' utiliza-
‘tion of the leafy matter of wild
legurﬁmous plants which contain
substantial amounts of ‘nitrogen,
~ offers a highly practical alterna-
tive for the 'limitations of ‘the
usual practice. ‘It has been found
that such leaves can be dried in
the sun without loss of their
‘manurial wvalue, which would

2

-make it possible to collect and
- transport the material from areas

of abundance.*
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‘Experiments ‘in Nm;md Exptal.’Station

“The Agricultural Research Station at Nanjanad is at
present investigating the  proper method of manuring the .potato
crop. The grower.of potato has now to spend over Rs. 300
-per acre for manures -and fertilisers.  The experiments include
:studies ‘on “the ‘application  of lime .to -improve the intake of the
Hertilisers applied and  the formulation (of ran ' ideal. mmturerFor
‘ potam

17 £ ! Anoﬂfter line -of - investigation is ‘to find -outthe  possibili-

‘ties of utilising - the calcium carbonate studge or slurry s ‘it is

commonly known, which is a waste’ product in the ' ammonium
~ sulphate industry. lts use as a soil -ameliorative is also under
.~ examination. ‘ 2




IMPRESSIONS ABROAD

B. V. D. MENON, B. Sc. (Eng.), Mem. A.L.LE.E., A M LE, Grad. L.E,E,,
Director, Seshasayee Bros. (Travancore) Ltd:

THE first country I visited
was Italy where I inves-

tigated the possibilities of the
new continuous casting ' and
rolling machine for aluminium
invented by Mr. Ilario Properzi
of Milan. The conventional-hot
rolling of aluminium into rodsis
a complicated process necessita-
-ting elaborate and expensive
equipment. A complete rolling
mill with auxiliary plant for
billet making from ingot would
easily cost Rs. 50 to 60 lakhs
installed in our country. The
smallest unit would have an

output of about 20,000 tons per
annum. This difficulty put such
an installation out of the reach
of a small consumer of rod, whose
requirement was only about 5000
tons annually. Thus small con-
sumers of rod had always to
depend on a big fabricator who
owned a rolling mill. The inven-
tion of the Italian Ilario Properzi,
has made possible the manufac-
ture - of small quantities of

aluminium rod like 3000 to 5000 -

tons, an economic possibility.
The equipment is so simple in
construction and operation that
it will not be far wrong to

predict that in the next few years

there may not be any aluminium

rod production other than through

the Properzi process. .

- meters to be rolled.

-~

The principle underlying
this revolutionary process is not
unlike the eontinuouscasting and
pouring process foringot making,
which has .made possible the
phenominal sizes of ingots used

for rolling sheets and plates to-

day in big aluminium plants.
The idea in Properzi’s machine is
to cast molten aluminium . into a
triangular
and to roll the rod using a 12ini-
mum of triangular roll series to

. give a round section after about

six or seven rolls. The casting

is done through pouring the mol-

ten metal into a triangular cop-
per groove around a water cooled
steel wheel which slowly revol-
ves. A mild steel band forms-the
lid of the groove and when the
metal has cooled sufficiently the
band moves . off the wheel at a
tangent and the cast bar is led
into the rolling unit located
close by. The slowly revolvmg
wheel makes the castmg and rol-
ling a continuous process. The
rolling portion is a self-contained
“packaged” 'unit - ‘with - fully

-enclosed self-lubricated rolls. The

rolls are all driven by an oil im-
mersed helical gear system. The
rolls can be progressively taken
out of series from the finishing
end thereby enabling bigger dia-
Thus there

bar about 13" sides

-

Mr. B. V. D, Menon who has just returned from a long tour to the continént, England g

~ Page 8

and America, gave a delightful lecture on his impressions abroad under the auspices of W
FACT Technical Society on 30th September 1958, Here is an extract of that lecture.— Ed.
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is practically nothing to go out
of order in the Properzi equip-
ment and operation is very simple
with the need for only one opera-
tor to regulate the pouring. Itis
best to use electric induction
melting furnaces with a high
alumina content lining for pro-
viding the molten metal. Out-
puts up to 2000 lbs./hour are pos-
sible with the latest model and
the entire equipment complete
- with furnaces will cost only
about Rs. 8 lakhs. The economies
of this process make it possible
for a small consumer of rod to
own his own rolling plant, while
the process is ideal even for a big
consumer since his entire instal-
lation of several Properzis will
have flexibility of operation.
Incidentally, a Properzi unit has
been ordered for The Aluminium
Industries Limited at Kundara.

+ I spent some days with the

big Italian industrial group of
Montecatini. They own several
chemical factories scattered all
over Italy and aluminium plants
in Northern Italy. I also visited
their aluminium reduction works
‘and rod mills (Properzi installa-
tion) at Bolzano in Italian Tyrol;
and an underground hydro power

station owned by them at Capa-

gamali, supplying power to the
reduction works. Electricity is
expensive in Italy and their
aluminium prices are high.

‘ ‘When 1 went to Switzer-

land from Italy, I visited the
Swiss Aluminium (ATAG) plants
at Chippis, reducing the metal
as well as fabricating it. Even

though electric power is cheap,

ore is costly and scarce in Swit-

zerland and therefore aluminium

is expensive. I also visited the
electrical manufacturing facto-
ries of Brown Boveri Company at
Baden and Oerlikon Engineering
Company near Zurich. The recent
developments on designs of oil-
less and minimum oil type circuit
breakers and contact type recti-
fiers, as well as in the field' of
electronics were impressive. Most
of the switchgear for the new
380-KV Swedish
transmission line is being manu-

factured by these factories in

Switzerland. 1 visited also two

modern hydro electric. power

stations in Switzerland.

My trip to Dusseldorf and

‘Frankfurt in Germany with a

visit toa few typical installations
helped me to study the economics
of aluminium rod rolling and
extrusion by conventional proce-
sses in detail. The simplicity,
cheapness and ease of operation
of the Properzi equipment were

further revealed through this
study.

I visited some steel wire

. mills in Belgium. The factories
are well laid out and modern in

equipment and technique. The

general layout of modern Belgian

factories is strikingly similar to
that of Swiss factories,

I spent a week in Sweden,
where 1 visited the electrical
manufacturing factories of ASEA
at Liljeholmens making copper
cables, at Vasteras making
motors, generators and relays and
at Ludvika, making rectifiers
and transformers. My visit to

Ry,

super tension

i
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the aluminium conductor factory
of AB. Svenska Metallverkenat
Vasteras comprising of rolling
and cable :mills showed that
Swedish  aluminium is cheap —
-almost as cheap as Canadian - or
U.8. —due to cheapness of raw
material and electric power. ' 1
also paid a visit (to the under-
ground water power station of
ASEA at Bollnas.

T visited steel, aluminium
and copper rolling and cable
mills in France. The equipment
in French factories appear old-
fashioned and obsolete according
to standards elsewhere in the
Continent, with resultant poor
productivity. But all the same,
the French appeared to be the
happiest people in the world a
frame of mind no doubt ~attribu-
‘table to their own philosophy of
life -and :the almost :perfect
balance -between .industry and
agriculture which is.to be feund
only there in the post-war world.

3 On reaching U.S. A. 1
1nvest1ga'ted the range of indue-
tion melting furnaces which the
- ‘Ajax Engmeermg ‘Corporation
. are manufacturing in Trenton,
- New Jersey State, for operation
- along with Properzi continuous
casting and rolhng equipment.
Tatest type of furnaces and
control gear have been ordered
~ for The Aluminium Industries
- Limited at Kundara. One novel
installation which I saw inNew

ker dairy farm with its “ROTO-
LACTOR” equipment for auto-
maticmilking of cows. The cows
walk on toa slowly rotating plat-

Jersey State'was the Gordon Wal-

form about 60" diameter ‘and are’

milked ‘automatically standing
side by side. After the milking
which is completed in about 5mi-
nutes during one rotation of the
platform, the cows step off ' the
ROTOLACTOR and move out in
a perfect queue. About 600 cows
are milked in about 45 minutes.

In Canada, the gigantic
Shipshaw ‘hydro electric power
station of the Aluminium Co.
of Canada is in the Province. of
Quebec. The installed capacity of
the station is about 900,000 K. W.
The station is automatie in opera-

and supplies the jpower required
for the mammoth Arvida reduc-

i

tion needing only.2 men on shift -

tion works of The '‘Aluminium

Company of Canada. The Arvida
works are the biggest units in the
world so far, for ore-treatment,
reduction of aluminium and rod,
sheet and plate rolling. It is also
undoubtedly the cheapest produ-
cer of aluminium metal in the
world. The Aluminium Company
of Canada’s conductor and acces-
sories factory is at Shawinigan
‘Falls, with foundries.

For research and development,
their associate concern, The

Aluminium Laboratories TLtd.
have establishments at Arv1d’&.
‘The=

and ‘Kingston in Canada.
Aluminium Company of Canada
is now working on a gigantic

dt o
- Btobicoke ‘in 'Ontario Province.

development "in the Province of

British' Columbia ' known as’The

Nechako-Kemano:Kitimat Pro-
ject. This envisages the constru-
ction of the greatest hydro-

electric power development ever



financed entirely by private
capital, with anultimate installed
capacity of 16,80,000 K. W. under.
one roof and a firm capacity of
12,00,000 KxW. This power wilk
be exclusively used for the
production of: 5,00,000  tons:of
aluminium annually. This pro-
ject invelving a total capital
outlay of some $50,00,00,000 will
ensure for Canada the lead as the
biggest aluminium  producing
country of the world: for at least
the next decade. The magnitude
of this' project is suggestive of
theconsiderable financial courage
and engineering-audacity of The
Aluminium Company of Canada.

The United Kingdom is no
longer a “country of shortages”.
 Industrial research and’ produc-
tion trends are comparable with
~ Canada or U.S. and trade recovery

hds been excellent. The railways:
colliery, electric power and
metallurgical industries which
were very hard hit during the
war, have all recovered splendidly
and function very efficiently now.

i I must here make certain
- observations on the trends  in

hydro-electric devglopments
. noticed during my sojourn . in

countries like Italy, Switzerlands
Sweden and Canada. Whereas
~ the capital cost per installed
- kilowatt of hydre-electric power
in our country at present is
almost in the neighbourhood - of
Rs. 2000/ on a medium sized
scheme, in these countries it is
about Rs 1400/-. This economy
in foreign countries results from

- a cambination of factors like the

bigger size of the: project, the
speed of its execution, the
mechanisation in running ' the
system and' also certain basic
differences in the design: itself.
The construction- phase of a
project is always rushed through
in’ these' countries with fully
mechanised equipment for the
civil works, ete, so that the
indirect expenditure spread over
months or years of delay are not
capitalised on the cost of the:
project as happens here at'home.
Automatic operation of stations
and auxiliary hydraulic systems
reduces cost of generation appre-
ciably. The 9,00,000 K. W.
Shipshaw station in Canada is
run by 2 men per shift. For
economic reasons (in addition to
reasons of strategy) the tendency
abroad is to locate power station
underground. This makes pos-
sible the location of the power
station at the easiest 'and cheapest
site, reducing length of tunnels
to a minimum, eliminating
penstocks and avoiding curves
and bends in pressure tunnels.
Since tunnelling 60 feet or more
below solid rock is bound to yield
fine stable strata, artificial pre-
paration of foundations and extra
expenditure thereon iseliminated,
Stations are normally located
nearer the intake end of pressure
tunnels, leaving greater length
of tail race behind the station,
which again reduces cost. More-
over, the artificially controlled
conditions of ventilation, humi-
dity and temperature essential
for ~an underground station




~ reduces the deterioration of all
‘equipment, so that underground
systems are depreciated only as
low as 0.57 per annum, as against
a minimum overall depreciation
of at least 37 we have to provide
in our conventional designs.
Assuming 337 interest on capital
invested, %47 for depreciation and
37, operating costs, these foreign
station can generate elecricity
aiound Rs. 63 per K. W. year,
since installed cost per K. W. is
only Rs. 1,400. At home, our
installed cost is Rs. 2,000 per K. W.
and with the same interest on
capital, depreciation of 37 and
higher operating costs like 13,
our cost of energy is around
Rs. 160 per K. W. year! This
state of affairs emphasizes the
need for changes in our designs

‘as well as our methods of
construction.

. Judging frcm the happi-
ness of the people, which after
all is the only basic factor, France

appears to be the happiest
postwar country! While she is
sufficiently industrialised - for
providing hér people with basic
industrial necessities and luxuries,
the psychology of the people and
their very culture and philosophy
are such that the utmost delicate
balance seems to be maintained
between industry andagriculture.
There are enough food, drinks
and luxuries for happiness and
contentment, but certainly, with-
out any over-industrialisation
which mars domestic and inter-
national harmony; and also there .
is no hankering after foreign
marketstobalance overproduction
of industrial materials. The
quantum of individual happiness
obtaining in France is certainly
not evident in any other country
in the postwar world and the
average Frenchman’s very balan-
ced state of mind and psychology
towards life is probably the great
secret of that happiness.

(See photo of the author printed elsewherve)
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A PRELIMINARY STATISTICAL STUDY ON THE
_YIELD OF PADDY IN MALABAR

K. A, KRISHNAN, B, A, (I—Ions)
and
C. BALASUBRAMONIAN, ‘B, A, B. Sc. (Ag.),
Agricultural Research Institute, Coimbatore.

INTRODUCTION ;

- An attempt is made in the
present paper on the application
of the methods of statistics’to
agriculture. From the treat-
ment of the topic dealt with, it
will be clear that with the aid
of the computed correlation co-
efficientsbetweenyield and certain
meteorological factors it is possi-
ble to forecast the yield even
before the harvest of the crop
from a knowledge of the area
under cultivation and prevailing
meteorological conditions. The
- statistical analysis of the crop

B weather data extending over a

good number of years is of consi-
derable importance in any agri-
cultural country, and it is but
fitting to remark here, that the
recently incepted All India Co-or-
dinated Crop Weather Scheme
aims at such a study and predic-
tion of crop yield., The latter is
~ possible by correlating yield with
certain meteorological factors as
attempted in this case, and also
by correlating it with certain
characteristics
the crop itself. The importance
of crop forecast and a review of

thedifferent methods havealready
been dealt with (3)-

- MATERIALS AND METHODS

The region chosen for this

study is the district of Malabar,
which 1is subject to the influence

~ of monsoon showers to a great
. \
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“associated with.

extent. At present there is no
dependable irrigation system in

this district thereby ensuring

that rainfall is the factor that
enters directly into the determi-
nation of yield.

Data for fortyfour years
relating to the estimated output
of paddy, area under cultivation
and rainfall were collected from
the season and crop reports of the
MadrasState. Asthetemperature
figures averaged over the district
were not available, the tempe-
rature at the headquarters of the
district is taken as representative
figure for analysis. These figures
were supplied by the Director of
Meteorology, Poona. The method
of analysis is on the same lines

. as found in reference (1) cited.

DISCUSSION

To eliminate the seasonal
fluctuations, the entire mass of

data is converted into three years
moving averages and as the resul-
tant figures are difficult to deal
with as they are, indices were
constructed for them. For exam-
ple, to convert the yield of a
particular year into proper index,
the yield of that year is divided
by the average yield of three

preceding years and the resul-

tant figure is multiplied by 100.
In general, Y, denoting the three
years moving average ending in

the year and Y, the estimated
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yield of the (t41)th year the
index 1971 is taken for analysis.
Slrmlally, the acreage, rainfall
and temperature figures were con-
verted into moving averages and
corresponding indices.

Calculating  the co-efficients
of correlation between the four
indices taken in'pairs, the coeffi-
cients come out as shown below:

Thus the correlations between
yield' and: area and yield and
rainfall are respectively signifi-
cant. There is a higher correla-
~ tion between yield and area than
between yield! and: rainfall and

where z,and 65 ete. denote the
- respective means and standard
deviations and R is the symme-
- trical determinant

1 Tor Yoy Tos

Yo dvir s
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and Rm. Roz:, and Ry, are the

minors of rg;, rgs and res.
The regression equation in

- this case reduces to

x, = —1.824x%,; + 0.1059%, +

- 1.844x; — 35.59

ro; (Yield and Area) = + .55
Iy (Yield and Rainfall) = + .36
Tz (Yield and Mean

‘June temperature) = — 34
I, (Area and Rainfall) = + .18
r,s (Rainfall and Mean i

Jupe temperature) = + .01
rs; (Mean June tempera-

ture and Area) = — 08

(25%) m=-) (2=

“on forty years data and with the

this is easily explained when: we
remember that too much of rains
may be injurious to erops, while
on theother hand yield increases
with area under normal circum-
stances. The correlations of yield
with the maximum and minimum
temperatures of different months
of the year were not' significant,
but' the mean June temperature
is found to be significantly associ-
ated with yield as indicated by
the'magnitude of the co-efficient!
The negative sign implies that a
lower June temperature is con-
ducive to a better yield.

With the-aid of these correla-
tion co-efficients’ the regression
equation can be formed which
will give yield when the other
three factors: are known. The
problem is one of the theory of
multiple-correlation. If'x, stands
for yield, x; for area, x; for
rainfall and x; for temperature
the predictionequationis given by

)y Ron,

Here x, represents the yzeld! m :
tons, x, area under cultivation
in acres, x; annual rainfall in
inches and x; mean June tempe-
rature. This equation is based

aid of this the probable yield" of
paddy in any year can be ealcu-
lated with a. fair degree of
certainty, if the area under culti~
vation, rainfall: and mean June

tempurature are known.

/]39f0re~'-concluding-,'. it has to
be remarked that the true relation-
ship between the different factors
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“here, on which depends the accu-
racy of the forecast formula, can
be gauged only if the data
collected are of ensured accuracy.
In this case, the estimated yield
is not based on the scientific
method of “Crop cutting experi-
‘ments’. The error based on the
| .eye judgment is inherentin these
figures. Further, if the averaged
temperature figures, for the whole
district are available, the formula
can be made more reliable.

SUMMARY AND .CONCLUSIONS

1. Statistical study of crop
weather data furnishes ‘valuable
information to agriculturists.

2. The paddy yield in Mala-
bar can be estimated from the
regression equation derived above
‘by eorrelating yield and certain

. influencing factors.
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~mean June temperature is also a
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3. The yield is found to°
bear significant positive relation-
ship with rainfall and consequ-
ently increase in rainfall is
conducive to better yield. The

decisive factor of the paddy yield.
The significance of thecorrelation
co-efficient and the negative sign
suggest that yield is associated
with low mean June temperature,
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Chamber, of Aguicutture

Union Minister for Food,” New Delhi.

To Sri RAFI AHAMED KIDWAI,

S@'T, i o :
HIS Chamber of Agri-
culture and the Kerala
- Round Table- Group to whose
representatives you were good
enough to grant an interview at
Ernakulam on 25th July, 1952
during your visit to T. C. State
hail with joy and thankfulness
~ the successful introduction of a
large measure of decontrol in
food, despite tremendous odds.
Permanent removal of the ban
on export of tapioca from T, C.
 State for which we requested the
~ favour of your interference was
ordered by the State Government
over a month ago, to the great
relief of the cultivators.

It is the people of Kerala
who are more anxious than any
other people in India that your
scheme of decontrol should
succeed not only because they
have already enjoyed and are
enjoying the benefits of partial
decontrol, but also because they

have always held that the deficit_
in food is exaggerated and that

it could be got over by proper
inducement for larger production
of foed crops like ' tapioca, a
hardy crop whose production

- possibility is unlimited in Kerala
soil and climate.

e

. You will remember that we
brought to your kind notice at
the time of the interview that at
least 257 of India’s deficit in food
can'be made good by the intro-
duction and encouragement of ta-
pioca as an important subsidiary
food in the whole of the Indian
Union, particularly for our armed
forces. The Food Technological
Laboratory at' Bangalore has
found that tapioca is as good as
rice or wheat in point of calorific

value and. better. than'either in
‘calcium content. That palatable

dishes'and excellent confectionary
can be made with tapioca and
that tapioca flour mixed up to
507 with wheat atta make crigp
chapathies has - been . wel
demonstrated. Y
This Chamber ventures to
suggest that in order to ensure
the implementation of your hope
and ambition, as annourced at
Madras on 4th Dec., 52, of “feed-
ing the country on the country’s
produce” in future, -the adoption,

..acceptance and popularisation of

tapioca as an important article
of food for the nation just as
potato is for all Europe, would
prove to be the wisest course
causing a saving of about 30

crores to the country under
import of food-grains.

We are glad to publish here the letter from Mr E. I. ‘Chacko, Retd. Director
tries, and President of the Travancore-Cochin Chamber o
Rafi Ahamed Kidwai, Union Minister for Food.
- in the field of tapioca cultivation and in the

manufacture starch from tapioca,—Ed.

g

of Indus-
f Agriculture, addressed to Mr.
Mr. Chacko has rendered yeoman service -
establishment of the Cottage Industry to

L




We are very grateful to you
also for having passed prompt
and favourable orders on our
request for stopping the import
of starch, because, between
Travancore-Cochin State, Malabar
and Salem Districts, the entire
requirement of starch per year of
over 50,000 tons costing nearly
- 4 crores for the textile industry
can  be manufactuled and
supphed :

We have however to add
with regret that the production

. of tapioca in Travancore-Cochin

_ State and in Malabar too in
1952-53 has gone down to less
than half of the crop in the
previous year because of the
extremely  uneconomic prices
ruling since 1951 consequent on

the hesitant and wavering policy -

~of the State Governments regard-
ing the ban on export of tapioca.
This has, caused a loss of over Rs.
20 crores to the middle and lower
class agucultums’ts who form the
bulk of the population, upsetting
thereby the basic entire economy

of the State and indirectly the

~ revenues of the State.

The price may shoot up for a
~while owing to the decrease in
production. But if the Govern-
ment does not become panicky on
that account, and would leave

the agriculturist undisturbed for.

- his normal peaceful rehabilita-
tion, the situation will improve

marvellously within another
~ year, so that in 1953-54, we can

- expect a crop of 20 to 30 lakhs of
: tons from 8 to 10 lakhs of acres

- which will be under tapioca in

~ T. G, State, Malabar and other -

. flour,
doesn’t get the benefit of it,

districts of 8. India. After ear-
marking 2,50,000* tons of raw
tapioca for manufacture of 50,000
tons of starch required for our

textile industry, there ' will be
left over 20 lakhs of tons raw

tapivea or 10 lakhs of tons. of
dried chips which .could well
replace 10 lakhs of tons of cereals
and save so much import to.the
value of about thirty cmres to
the exchequer.

- With a view to implement
the programme forecast above,
we have recently organised an
“All Kerala Agricultural Deve-

lopment Association” comprising

Travancore—Cochin -  State and
Malabar which are ideally suited
for the cultivation of tapioca.

Although this year we may
not have wvery much to spare
over and above our food require-
ments, we may profitably use the
year to familiarise the people of
India in the use of tapioca flour
mixed with-atta for chapathies,

and tapioca rava unmixed or

mixed with wheat flour for
‘uppuma’. It is now extensively
used by merchants to mix up
with wheat flour or American
-but the poor consumer

because it is retailed as atta or
American flour at the high prices
ruling for that commodlty in the
market.

. It would be a great blessing
if the Central Government could
make arrangements with the
State Governments to retail it in
-the fair price shops set up by




them. We are prepared to give
quality  powder with - our
guarantee in 7 1b. bags to enable
the poor consumer, who cannot
afford to buy wheat or wheat
flour at the ruling high price, to
buy at a very much lower price
either mixed or unmixed flour or
rava for his various food pur-
poses. The State Governments
may aiso be asked to open
tapioca cafetarias in industrial
towns, and we are prepared to
supply the materials and the men
required to run them efficiently.

We are alsd prepared to
send our representative to Delhi
at the time of the Food Miniﬁters'

Conference when you ean come
to a definite decision on the food
requirements. of the various
States. We are confident that
with an Administrator Statesman
like Rajaji at the helm of affairs
at Madras, we shall be able to
supply the food requirements of
our sister State and come to the

‘help of our country at this time
of crisis.

We hope that you will
quickly realise the enormous
possibilities unfolded by this
scheme and take advantage of
our offer, ‘as our organisation is
backed by tapioca growers and
agriculturists of Malabar, Cochin
and Travancore. ‘

(8d.) E. I CHACKO,

ALWAYE, }
President.
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Burbank and the Cactus

The achievements of Luther Burbank, the American “wizard
of the garden,” savour so strongly of the mysterious that, if he had
lived three centuries earlier, he would probably have been burned
at the stake as a wizard. Take for example, his work on the
cactus. What did he do to it? Or rather, what didn't he do to it?

As we all know cactus is a desert plant with thick fleshy
leaves, covered with deadly spines.  Burbank wanted to
‘change its life and make it useful to man and cattle—and
he succeeded wonderfully!  After long years ‘of breeding
work, Burbank first removed all ‘its thorns and created a spineless
cactus. Then to took zway its hard,  woody pulp of the
leaves and transformed them into juicy forage to cattle! Did
Burbank stop with that? MNo. He started to breed the fruit
- of the cactus to a perfection, never before dreamt of by man.
The new fruit had a mixed flavour of peach, melon “and
pineapple! A single Burbank—Cactus, threz years old, pro-
duced 600 Ibs. of food. lts leaves cculd be candied or usedasa
vegetable. Cactus converted into healthy food—that was what
Burbank accomplished! i '



IN recent years two highly
specialised branches of theo-
retical, science have made in-
roads into the affairs of practical
organised industry and scientific
undertakings, namely, nuclear
physies and statistics. The find-
ings and conclusions of mathema-

tical and nuclear physicists are
- already helping to alter the course
of history through such manifest-
ations like the atom, hydrogen
and cobalt bombs and also promi-
se to usher in an era of atomically
propelled ocean liners and atom-
operated electric -generators.
Likewise, statistics which had all
along been the field of mathema-
ticians has already started taking

. other fascinating shapes of living
interest for hard-headed business-

men and matter-of-fact machine

operators. Tosuit the palate of
chemists, research workers, mana-
gement and operators a branch
of applied statistics called statis-
tical quality control or simply
quality control has been evolved.
Origin

~ Statistical quality control, or
Q. C. as the Britisher terms it, is
a methodology = of collection,

presentaﬁon.a.nd appreciation, on
rational lines of what is already

- known or what can be easily

known from and about a process.
It is not the collection of data
that is important, but itis how
best one can ride on them with-
out tripping which results from
haphazard guess. It is a simple
and yet powerful weapon to

tember 1953

. QUALITY CONTROL

S. SUNDARAM, B. Sc., B. Sc. (Tech.), M. Sc., FACT Ltd.

reduce cost, improve quality, face
competition’ with courage in a
world of free enterprise, that too,
not by spending an extra pie
more, but from what is already
being done.

Just duringandafter the war,
quality control methods were
applied in the electrical, textile
and ammunitio{n plants in the
U. 8. But as a result of the good
work done by pioneers like She-
wart of the Bell Telephones,

Grant of Stanford University, -

Ascheroft, Deming, Dodge,
Edwards, Tippet and Youden,
the applications have gained
favour with aircraft, echemical,
food canning and preserving,
milling, metallurgical, cable and
wireless industries. The intro-
duction of this technique in a
great variety of manufacturing
plants has been so highly useful
to the concerned unit, that it can
be safely asserted that there is
not a single unit or item of pro-
duction or process which is really
so different as to be unable to
make use effectively of one or
more aspects of quality control.
This is a fact and at the same
tihe a challenge also. An

industry however big or small, -

major or small scale, heavy or
light can make use of these
techniques. To give specific
examples, even indigenous esta-
blishments like those making
chalmoogra, citronella and cash-

ewnut oils can make use of
quality control techniques.

Page 19
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The Shewart Controi Chart/

The essen’ual tool in stqtls-,

tical quality control isthe She-
wart control chart. It is based
on .the. principle that measured
or. measurable quality of manu-
factured product is ever subject
to a certain:amount of variation.
This variation in quality isasa
result of chance. Some stable
system of chanceca,uses isinherent
in any particular scheme of pro-
duction. Variation within this
stable pattern is inevitable. The
reasons for variation outside this
pattern may be *discovered and
corrected. In the control of pro-
duc’tlon processes, random varia-
tion in quality or yield has to be
dlqcrlmmated from definite
variation asmgnable to traceable
causes. The Shewart technique
only helps us to separate out
these assignable causes of varia-
tion.

. The most -important and

commonly used working tools in
quality control are:—

1. The Shewart charté for
measurable quality characteris-
tiesfor charts for variables or X
and R charts. o
. .2, The Shewart control
~ chart for fraction defective or
P chart.

+ 3. The Shewalt control

chart for number of defects per
unit or C chart.

4. The theory of sampl-

ing dealing with assarance of
quality and sampling acceptance
procedure.

Variables and Attributes

Inan attempt to _elabox_;é,te
 the above working methods, it is

necessaty to differentiate bet-
ween ‘“variables” and “attri-
butes”. Any quality which can
be actually measured: is a vari-
able. FExamples of variables are,
operating temperatures in degrees
Fahrenheit, the acidity of a batch
liquor expressed as grams per
litve, specific gravity, weight of
each unit of package of a fer-
tiliser material and percentage
of . a component in a chemical
compound. When, on the other
hand, the quality is expressed in
more general terms, it is said to
be recorded in attributes. This
especially applies to many things =
that may be judged only by
visual  examination. = For
example, the level in a vessel
seen through a gage glass is
either high or low and the surface
finish of a painted or polished
material either presents a satis-
factory appearance or not. -

Aids for the Trouble Shooter

For the trouble shooter the

Shewart charts for X and R
forma firm foundation to prevent
troubles. They betray useful in-
formation about the basic vari-
ability of the quality characte-
ristics, about consistency of per-
formance, and about the average
level of the quality characteristic.
The type and nature of ba
variability depend on men, ma-
chines and materials. Certain
amount of variability due to the
inherent nature of the processit-*
self, is quite wunavoidable.
consistency of performance has'
also to be considered when on
looks for trouble. If assignable
causes are present, then ‘the

So



© variability will show an erratic
behaviour. Combined with: a
knowledge of the average level
or process centre,” these three
factors will help to define as to
how the process operates.” The
Shewart control chart for 3
(subgroup average) and R (range
of subgroup)or X and ¢ (standard

variability, pelforr_nance consis-
tency and average level into
prec1se mathematlcal forms.

Though the control chart for
fraction defective is less sensitive
than the control chart for ¥ and
R or X and - yet it is extremely
helpful for ‘production supervi-
sion. It 'is an aid to find out
where and when to exert pressure
for 1mprovement of quality. Tt
may even  enable ‘us to
~ observe  erratic  fluctuations
in “the’  quality ' of ¥ in-
Spection. In addition to its help
in improvement of quahty and

value in dealing with .vendors
and customers. For instance, in
the cable industry there are
certain ‘standards and speclﬁca-
‘tions called for when marketted.
" The control chart for. fraction
‘defective can be usefully applied
by test labor atory to see whether
every. specl,ﬁed length sent out is
cent percent _perfect.., If there
~are_defective lengths, it would
“help us to find out how and in
what mode it appears and then
once we arrive at the number of
_ defectives, a follow-up will help
us to locate the source of the

~ defective product and verlfy the
same.

-specialised situation met with in

deviation) help to translate basic -

reductionoficost P charthasa great .

. to be adopted.

L
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The control chart for defecfs_
per unit applies to two fairly

industry. One is the case where
the number of defects like pin-

holés, cracks, cold  laps ‘and

excess porosity, etc. are actually '
counted in welding metals, or the
spots of bud enamelling in a

enamelled wire, or the hair-line
cracks, pinholes, bad finish in
each unit of ceramic product, or
air bubbles, cracks, halrlme, ;
sprays and finish of each plece
of glass article manufactured in s
a 'glass factory. The other is the

case of inspection of fairly
complete assembled units like
eleetncxty metels, wireless sets,
¢eiling fans, electric motors,
sewing machines, bicycles, ete.
where a great opportunity exists
for occurrences of defects of
various types and the total
number of defects of all types
found by the. inspectors is e~
corded for each unit.

Simpte Definitions

-+ In all the types of control
charts discussed above, a few
items have to be included to
make them useful. 'These are the
average of the process, the stan.
dard deviation of the process, the
control hmlts, the tolelances and
the specifications of the ptocess
In presentation of data, the ave-
rage or central tendency and the_-
spread or dispersion of the obser
vations are the most concise form
The measures of
central tendency- and dispersio:
important from the point of view
of quality control are the average




- or arithmetic mean and stand-
ard deviation respectively. This
standard deviation is the roet-
mean-square - deviation of the
observed members from the
average. Other important mea-
sures of central tendency are the
mode and median. The mode is
the wvalue occcurring most fre-
quently in a set of observations
and the median is the magnitude
of the middle case 1i.e. the
value that has half the obser-
vations above it and half below
it. The spread can also be the
range, which is the difference
between the largest observed and
smallest observed value.

The control limits in all
* these types of charts are set in4a
way to detect assignable causes of
variation. They tell when fo
» take action and when to leave a
process alone. It is absolutely
essential not to confuse between
control limits and specification
limits. The latter indicate as to
what a process is expected todo,
but the former is deduced from
what the process actually does.
The control limits are not neces-
sarily the specification limits.
The control chart for variables
may influence specifications in
- two ways. They may be used to
determine the capabilities: of a
manufacturing process hefore
specification limits are set. They
-~ may be also used to betray an
- inherent weakness of the process
to meet existing specification
limits even when the process is
' 'in control.
When some of the products
- submitted for inspection does net
conform to specifications even

i?a'ge‘ 22

100% inspected will seldom elimi-
nate it. Aecceptance inspection
of raw materials, manufactured
parts-and final product are part
of manufacturing. The statistical
approach to sampling is an im-
provement on conventional pro-
cedures of sampling and accep-
tance because it protectsthe in-
terests of both the seller and
buyer impartially. By appli-
cation of probability theories it
attempts at assessing the risks
involved in accepting articles
which contain defective items.
It helps to clearly enunciate how
far the risks can be taken and
safely too.

The different types of con~
trol charts provide a graphic pre-
sentation of quality history that
gives a clearer picture than could
be obtained from mere tabulation
of data. Statistical methods
serve as land marks which point.
to further improvement beyond.
that deemed obtainable by ex-
perienced manufacturing men.
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Our bull-dozer clearing the ground for the erection of the new plant to
manufacture ammonium chloride.

On 3rd Aug., "853 the first sod was turned. The photo shows
'iMessrs. K. A Varugis, V. N. Kasthurirangan, Nallaperumal and
Paul Pothen using tools for this purpose. Sri V. S. Pillai whoi

FACT is now erecting
25_-ton ammonium chlo-
ride plant, the first of i
kind in India. The worl
is progressing at a rap
pace and the plant w
soon be in commission
It will be producip
ammonium chloride :
the direct neutralizatic
of gaseous NH3 and HC
This new product whi
is going to be synthesiz’b
on a large scale fo
the first time in Ind
is a highly useful material
for galvanizing, tinn'iii
for making cells a.

batteries and as a fert

liser supplying nitrogeﬁ




Photo taken on 22nd July, '53—20 days after planting The rows of the planted
seedlings can be seen distinctly. The women are engaged in inter—culturing work
and they are using Japanese hand—paws for this purpose.

Photo taken on 5th Aug. "53. The interspaces between the rows have now been
completly filled up Each clump has more than two dozen tillers. The breadth of -
sthe leal--blades is impressive and the growth of the crop has been speeded up by the
periodic top-dressings with fertiliser - mixture.

(5)
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The Crop is now in bloom.
Photo taken on 27th Aug.
’53. The inflorescences have
just appeared and the crop
is now at it is best.

Photo taken on 14th Sept,, '53—The crop is now ready for harvest,
heads are well-filled and they bow down because ef their weight.
number of earheads on a clump is-as high as-32.
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The golden ear=
The maximum
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d(lapanese Rice-Culture

We have published the photos taken of
our demonstration plots, in which we have been
raising paddy, the Japanese way. 'lhe previous
issue of this Journal carried the first part of
this feature. The photos speak for themselves!

The seed used for this trial was a Chinese
strain. It responded well to the liberal doses

of fertilisers and the periodic inter-culturing

operations, The harvest was purposely delayed
for more than a week and the actual duratio;{.
for this crop was just 90 days. The crop gave

out an yield of 4050 lbs. per acre, a very good

MR, B V. D MEeNON
who has just returned after a sojourn :
in the Continent and America. We heartily invite all agriculturists to take up to
- We have published his ‘‘Impressions| this mode of cultivation and we are ever ready to
Abroad’’ elsewhere in this Journal.

yield for a short duration crop like this one!

educate them in this new art and if needed

(BEE PP O Ay demonstrate it on their fields,

i o *

) ) ' o
\L)oPa.fakaofman__ ia léofuni

Sri R. Gopalakrishnan
L. E. E,, of our Utilities
Divn, was recently mar-
ried to Sow., Lakshmi,
daughter of. Sri T. K.
Nilakanta [yerof Thycaud,
Trivandrum. Our hearty
congratulations to the
married couple !
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HE title of my topic will
make it clear to you that
‘T am only attempting at
a search for saving steam. This
means that I do not have any
blue print for direct action.. It
should be perfeetly understood
that there cannot be cut and
dried scientific method of saving
steam. Preventing escapeof heat,
reducing work to be done and
- using heat over again are the
fundamental guides to steam eco-

nomy. Now, I shall confine myself -

to a discussion on reducing valves,
thermo-compression, multiple ef-
fect evaporation, steam accu-
mulators and conclude my paper
with a note of caution on esti-
mation of such steam savings.

gaving Steam i

N. S. THYAGARAJAN; Chemical Engineer, FACT Ltd.

inspiring columns in steam
tables reveal all that needs be
known about steam. Well then,
it is but proper that this wonder-
ful energy that lies latently hid-
den in those puffs of steam, trap
flashes, pump exhausts, etc.should
not be so light-heartedly dis-
sipated. .

Now, instead of talking
about steam economy in an ab-
stract manner, I shall start with
a concrete example with which
most of us are familiar. The
steam calandria in the ammo-
nium sulphate crystallising eva-
porator is fed by O p.s.i. g. (or -
even less) steam from a 3" 100 p.
8. i. g. saturated steam main,
through a reducing valve. Fig.
No. 1 shows what happens to this
steam.

Steam at atmosphe- [ s
e - A M ST PR LINES
~ric pressure is a gift e g
= - Yy 3 0o 3
- from God, in that it W N 2516 (521
contains 1150 BTU at NONN ) S
- A\ 1 HEART
212°F. Were it a curse P14 w0
M 7 N
from Satan, for the weren do e SN R
s s D2 B Pl & P
sametotalheat,it might 2 (s X yx\\ bk
S
well have been a sear- Sk s Sy
ing incandescent gas at 32 A stgeat s
2300°F which would :
Q' A
rise to white heat, | _.s1 B (L 2
soften’ or melt all U Lo e Lol

pipes and vessels. But four- ﬁfth
of this heat is hidden or latent.
‘We cannot see -it. We cannot

feel it. So we waste it. There
is nothing new about steam.
The alluring titles and awe

Here point C represents 100

p.s.l.g. 1007 dry saturated steam

before reducing valve. (! is the
condition of the same steam after
the reducing valve. Thischange
of pressure reduction is isen-

The author has recently passed the A. M. I. Chem. E. (Home Paper) Exa-
mination of the Institution of Chemical Engineers, London.—Ed.

" Jl__ljly—rSeptembelj 1958 .
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thalpic, i.e. the total heat remains
constant before and after reduc-
tion, i.e Cand C' are in same
1188 BTU total heat line. From
the figure we find that C lies in
O p.s.i.g. const. pressure line at
~ which pressure itshouldhave only
R12°F temp. if the steam is 1007
dry and saturated. But from dia-
gram, temperature corresponding
to C' is 289°F. So it means that
it has a super heat of 77°F. So
the net result is change in quality
of steam because of entropy in-
‘crease equal to length DD In-
. cidentally, this frightening my-
. sterious term ‘Entropy’ which

~ causes neeflless headachesdeserves
~ aclear and simple explanation.

Most of the misgivings about this

entropy would disappear if we:

realise that it plays the same
part in heat and steam engineer-
ing as weight does in mechanics.

Take for instance an engine
working by heat. If T,
perature at which heat is receiv-
ed and T, temperature at which
- heat is rejected then the efficiency

for a perfect engine will be
L~ T
%

'.supplied, then Q (3,}—Tz)will be

1 gee
_the efficiency. Now, the useful-
ness of quantity of heat Q units
is governed by the absolute tem-
perature at which it is received
‘by the engine, i.e. it is Q/T, that
- is important and not Q units.
This Q/T, is entropy. To put it
bluntly, if area is represented by
total heat and length represents
- the absolute temperature, the
entropy is given by the breadth

is tem- -

' 8. If Q is units of heat

of the rectangle. Here it is very
important to note that T and T,
are measured from greatest ima-
ginable cold, i.e.~460°F when all
molecules are at perfect rest.

Switching over to our point,
we have found that since quality
of steam changes, if steam has.
been 27 wet before reduction
which you can expect in our
example, since the location of
calandria is far off from the boi-
ler house, this steam will become
1007 dry, but not superheated.
‘While superheated steam is bad
steam for heating, wet steam is_
equally a nuisance, since mois-
ture in steam has no available
heat, but reduces heat transfer

rate by a coat of additional
water film and increases load on

the trap. But I personally be-
lieve that in our example, it is
not unlikely if we have 57 wet
steam in 100 psig steam main
before reduction' of pressure in
spite of good lagging. It will be
a good idea to get the quality of

steam at various remote steam
distribution points, to find out
where exactly we stand. '

8o you see clearly that this
reducing valve has done nothing
thermo-dynamically than ju
improving the quality of stear
a bit. But actually such a pres-
sure drop from 100 psig to O psig
can be put to abetter use by substi-
tuting this redueing valve by an
engine, accumulator or distilled
water still.

Under special circumstances,

as is the case in our example, this




‘entropy increase can be made to
give a good account of itself in
doing some thermo-compression
by a thermo-compressor and add

incidentally a double effect econo- '

my in a single effect with a les-
ser capital outlay. In principle,

~ high pressure motive steam en- -
~ trains

part of low pressure
vapour going to barometric
condenser, while it expands from
100 to O psig. By this low pres-
sure vapour gets boosted to a
higher pressure and replaces to

Lbs. H. P. motive steam’
Lbs. low Pres. entrained vapour

Enthalpy of entrained vapour
after compression to O psig
(1255)

f——

N A

this extent an equal amount of -
high pressure steam which is
thus saved. Part of the heating
value of vapour which is other-

wise lost by condensation in a

barometric condenser is recover-
ed, at the same time reducing
cooling water requirements for
the condenser, because of 1educed
load to be handled.

Theoretically speaking, the
amount of entrained vapours
that can be’ got under our con-
ditions will be as follows:—

Entrainment ratio

Enthalpy of entrained va-
pour before compression i.e.
@23" Hg. vac. (1]25)

~ Enthalpy of H. P, motive steam
~at 100 psig (1190)

te. if total steam fed ;
Ibg/hr. theoretically, if entrain-
ment ratio is 0.8 then live steam
taken will be 4000 lbs/hr. But
actually this entrainment ratio

is dependent on pressure of .

motive steam, operating vacuum

~ pressure in heater efficiency of

. nbzzle, efficiency of com-

is 7000

Enthalpy of H. P. motive
steam at O psig (1025)

X i
m‘om= R6 0% = 5093 lelhr.
.. Vapour = 1907 lbs/hr.
So saving effected = 1907 lbs/hr.
steam. Fig. (2) given below
gives the steam consumption and
vapour compression for a.ctual
operating condltxons.

pression and efficiency
of transfer of moment-
um from high speed jet

to slow moving entr- |

19,50 1B3/#R

.qined vapour. Usually
i_ft is around 30 only, i.e.

- Lbs. H.P. steam _.8x100
‘Lbs. entrained 30
vapour = 267 e s
 If xis the H. P. steam. e e e Lol
~and total steam s e e
7000 Ibs/hr, then o
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CRIENDRIR
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Now this brings us nearer to

multiple effect evaporators. Lat-
ent heat is the most important
heating medium and hence its
successive reuse will decidedly
save steam. Briefly speaking,
this consists in equally sharing
. the total temperature drop
~ available between steam and
vapour, over number of effects,
the vapour from preceding effect
“serving as a heating medium for
the next effect. The table below

will give the importance of
multiple effects:

Consumption of

.~ steam with ex-

~ siting FACT
crystallizer . .
Do. Do. with
thermocom-

. pressor . 1.3 ton steam/ton sulphate.
Do. Do. ip triple

effect evaporator 0.5 ton steam/ton product.

1.9 tons/ton sulphate

But in practice, the total capital

investment and the capacity of

the plant automatically fixes the
‘number of effects that are econo-
mically feasible. Multiple effect
multiplies size of plant. In the
example under consideration
more than a double effect should
notbe attempted. Vapour at 212°F
‘is a first class heating medium.
But vapour at 122°F correspond-
. ing to 26" vac. will have very
poor heating value. So every
subsequent effect must have
‘greater heating surface and must
handle higher volumes and hence
must be of bigger size. Further
there may not be flexibility, of
‘ operation and a third effect may
- have to remain blinded most of
~ the time. -
. Apart from these there are
other limitations which I shall

»

e 3

presently mention. When any
solid is dissolved in water there
arefewer water molecules per unit
area of liquid surface than in
pure water. Hence to exert suf-
ficient vapour pressure for boil-
ing, these lesser water molecules
must require greater energy than
in pure water, to compensate for
their reduced number. Hence
these solutionsrequire high tem-
perature for  boiling. The
difference in temperature of boil-
ing liquid and its vapour is call.
ed boiling point elevation (B.P.
E.) This B. P. E. limits the
number of effects. 607 NaOH
soluticn has over 102°F B.P. E.
i.e. even if you have temperature
drop of 102°F between heating
and heated medium, no boiling
will take place. Now the am-
monium sulphate solution under
the existing conditions has 13°
B.P.E. i.e. if we have three effects.
and say, total of 60°F drop then
26°F ‘goes off for B. P. H. and
only a net 34°F is available which
means 34/3=10°F drop across
each effect. Here again B. P. E.

“increases with pressure as well

as with concentration. $So it can
be more in the last - effect in
which case we will have still les-
ser available drop. But in prac-

- tice up to 3 effects are possible

with ammonium sulphate solu-
tion evaporators. Often corro-
sive and scaling properties of
liquors limit the number of
effects because equipments be-
come costlier. Corrosive vapour.
means unsatisfactory condensate
which we may not be able to use

- and thus this heat in condensate

is a total loss.
: i




‘Before T conclude, I just wish
tomake a passing mention on
steam accumulators, and wastage

boiler 'Wi'l-] giveup an extra 6300 ‘

Ibs. steam in addition to above.
Figure 4 illustrates an accumu-

J
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of flash steam in condensate over-
head tanks.

Steam accumulator is the
answer for fluctuating steam
loads. Particularly in a factory
_of our type, ironing out peak-
loads, steadier steam pressures
and steaming rates and large
steam reserve will lead to a bala-
nced boiler load which means
fuel economy. Steam accumu-
lator takes the necessary latent
heat of evaporation from the hot
water itself. During lew 'loads
boilers can generate more steam
~ than required and ecan supply
this surplus steam toa well in-
sulated steam accumulator con-
‘taining water. Steam thus stor-
ed can be used for any peak load.
Steam accumulators are large
and cost much.  But an old
spare Lancashire boiler can be
made to act as an accumulator.
~ An average Lancashire boiler
. working at 100 psi will store
320 lbs. steam if pressure is al-
lowed to rise to 110 psi. * If pres
. sure is allowed to drop to 90 psi

accumulator.

lator instailation. Here surplus
steam enters accumulator through
surplus valve which opens auto-
matically as soon as boiler pres-
sure exceeds its normal value,
ie. when the demand for steam
is lower. This steam is thorough-
ly mixed with water content of
Temperature of
water rises causing correspond-
ing incredse in accumulator pres-
sure. ~ During peak load, the
steam is discharged again
through the automatic reducing
valve (a necessary evil here) and
pressure is kept constant. If the
surplus valve to accumulator is
set so as to open before boiler
pressure reaches blow off pres-
sure, then losses through safety
valve blowing can be saved.
Through a 1" opening 300 lbs/hr.
of steam at 100 psig can be easily .
lost. So it is no exaggeration if
I say that safety valve losses can
result in as much as 67 of fuel
loss. Incidentally almost the
same steam consumption takes
place with each steam jet e]ector VA
of the smallest size.




Sometimes we instal an open
overhead condensate tank to col-
lect hot condensate ahead of feed
water heater, so as to reduce

‘overflow of condensate from
heater due to load fluctuations.
But this results in another heat
loss, i.e: by flashing. Condensate
from traps under pressure of 60
psig is high pressure water con-
taining 250 BTU while at atmos-
pheric pressure it can contain
only 180 BTU. The molecules in
high pressure water move at a
very rapid speed and when op-
posed by a back pressure only
equal to atmospheric pressure
- will try to fly away, i.e. flash so
- that their energy is reduced to
suit the new condition, i.e. it
gets rid of 70 BTU for every
pound of condensate. This will

“be 70/971="1.27 loss, where 971
BTU is latent heat at atmos-

pheric pressure. This comes to
7.27 loss. Probably our loss in
- condensate overflow may be less
than this. In the calandria in
sulphate plant we wuse only
steam at O psig and th1s does not
contain flash steam. So no loss
due to flashing is encountered
‘here. Another defect of open
condensate tank is the introduc-
tion of greater percentage dis-
~ solved oxygen in the feed water
- and hence greater load on dearea-
tor. You may naturally be tem-
 pted to ask why this overhead
tank cannot be a closed vessel.
" In that case it will beceme an
unfired pressure vessel and will
need a big flash tank, etc.. Its

- size will be apprec1a.ted if 1t is.

1st borne in mind that a flash

steam from 100 psi condensate '

occupies 1600 times as much space
as the condensate itself when it
passes into a tank mnear atmoss
pheric pressure. Nevertheless an
attempt at a recovery of flash
steam is a step in the rlght
direction.

I do not claim to have cover-
ed every use of steam and there
has been doubtless much ill-ba-
lanced emphasis. But in seeking
to obey these rules we can easily
go astray. There isno use blind-
ly collecting flash steam or waste
vapour or hot effluent if we just
end up by wasting an equal
amount of live steam elsewhere.
All thermal devices deserve in-
vestigation,. deserve a careful
estimate of probable cost and

deserve a conscientious calcula-

tion of the return they may
bring. But the estimate is like
a Bickini Bathing suit—what it
reveals is suggestive but what it
conceals is vital! In making out
estimates of return, say for a
thermo-compressor, we are justi-
fied only in taking marginal cost
of steam and should exclude the o
fixed costs like overhead, depre-
ciation, labour, maintenance, ete.
which are more or less constant
whether you operate one boiler
or 3 boilers.
should take into considerat x;*
only the cost of oil corre_Spon;,d; ‘
to quantity of steam saved. A
stainless steel thermo-compressor
installation for each crystallizer

‘ealandria in our example will

cost Rs. 60,000 (roughly). We
save about 2000 Ibs/hr. of steam.
Though f rom gener atmn pom of

This means we



‘oil, from the distribution aspect
we are faced with only 12 lbs.
steam per lb. of oil burnt as an
yearly average. So, eduivalent
oil saved = 299¢ = 160 (approx)

2000 =
lbs/hr. Of course here since the

- vapour compressed is corrosive,
~ the hot condensate has to be
- wasted. But fortunately. since
we use O psig steam there is no
~loss in condensate due to.flashing.
- The condensate will be arround
180°F. It will contain 90 B.T. U.
per pound over datum temper-
ature of 90°F. Hence its cost will
be about one-tenth of the cost of
steam, which will roughly be
~* equal to 87 of fuel.

& Actual oil saved =160 x &% =
148 lbs/hr. only.

At Rs. 200/- per ton of oil, our
- saving per 24 hrs. day
2% 148 x 24
= —soqp—% 200
— Rs. 300

"Be des we save water to baro-
metric condenser because of re-.
duced load. Tven neglecting
this small saving we can recover
the investment made in less than

a year on a 7200 hrs. per year
basis.

In conclusion, it is pertment
to point out of this general com-
ment arising out of experience.
The steam once it leaves the
steam drum ‘becomes a public
property, and the boiler house
has little control over its distri-
bution. Naturally those who do
not have responsibility for gene-
ration cannot be expected to be
very conservative about its use.

n many cases the steam cost is

but a negligible percentage of

production cost and for this

reason, is looked upon as se-
condary to production. We
know that production is all—im-

portant, but it is an established

fact that’ maximum production
is in every case obtained only

when maximum heating effi- °
ciency is got from steam-using

equipments and steam consum-

ption per pound of product is at\
its lowest. Judicious use saves

steam. Saving steam means.
saving fuel. Saving fuel inevit-

ably results in saving money.

References.
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Hle Could not tolerate artificial divisions!

In the year 1926, Sir Jagadis Chandra Bose, the scientist who
startled the world by announcing that plants had hearts, was giving
a lecture before the British Association at Oxford.  When the
lecture was over the great Einstein, who had listened to it with
rapt attention, declared solemnly that Bose ought to have a statue
erected in his honour in the Capital of the League of Nations.

Why was Einstein so impressed? The reason is‘obvious.
Bose was the first sc1entlst of repute to prove that all life i

one and that even the ‘inanimate’ objects had life in them. ,
 Remember, this was not one of his pet beliefs or sentiments;
~ he actually demonstrated by experiments that iron ‘and other
metals could feel, that plants had ‘emotions and that everything
created hved and died.




| Rul.el' of . Chemists T Factories

JOHN PHILIP, B, A, B. Sc. Chemical Control Divn., FACT Ltd.

\HEMISTS occupy a key

position in chemical fac-
tories. Their work is unique and
their services indispensable, in as
much as their analytical values
control the different stages in the
process and determine the quality
of the final product. While the
quantity of the final product is
fixed by the operating personnel,
its quality is the chemist’s own
responsibility. In other words,
the prestige of a chemical factory
. depends on the chemists, defacto.
 Those factors that give an appeal
value to customers, viz., acidity
or alkalinity, moisture content
etc. of fertilisers, purity of gases
like CO,, NH,, O,, Cl,, strength
of acids and the like, wait for the
chemist’s appraisal and are fina-
lised by him before the despatch
of the finished product. His
< analytical wvalues determine
whether a finished product is
worthy or not to go out for sale.

The chemists act as a sort of
safety- personnel whose technique
is preventive rather thancurative.
By taking cognizance of analy-
tical results that transgress the
~ safety-limits and promptly ap-
- prising the operating personnel
about the same, the chemists ean
avert hazards. Any wrong-as.
sessment of values may lead 'to
explosions that can blow up a
whole factory or to gas-hazards
that can jeopaidise the lives of
- numerous workers, :

The chemist ascertains the
exact proportion of the various
materials that go to the making
of the finished products, and also
of the materials that make up
the wagte products and by-pro-
ducts. The nature of routine
analysis being such that it takes
many things for granted, if a
chemist be a little indolent or not
sufficiently sincere in his work,
large quantities of materials will
unobtrusively go to waste. Deli-
berate malpractice on his part
cannot easily be detected. Hence
his alertness and sincerity go a
long way in reducing the cost of
production.

Fully realising his importa-.
nce, the chemist takesa just pride
in his work. He co-operates with
the operators for the smooth
and efficient running of the
plants to which he is assigned
from time to time. In the silent
hours of the night, even when the
operators inside sit quiet, looking
at the paunel boards, the chemist
has got to tread hisheavy legs,
taking samples, analysing, calcu-
lating, to guide them (operators)
with his results. Knowing fully
well that even when the plants
are having a smooth run, the
chances are there for trouble aris-
ing any time, the chemist gees
about his work, authoritatively
giving his values without any
compromise. Should anything
untoward happens, he would be
the hardest hit, he knows. No




- chemical factory 1s immune
against hazards and periodically
- changes will oecur in the methods
and’ processes.
and diligent work on the part of
chemists, may lead to investiga-

- tion in times of unexpected varia-

tions: in values, and thence to
. new anduseful knowledge, And,
~ for that matter; even-a shift che-
mist;, whose duty is dull routine
analysis, could find: out some
thing new about the things he has
got todeal in,if he were only
inquisitive enough, There is little
doubt, therefore, that chemists
~are the very back-bone of chemi-
~ cal factories. But it has to be

said that the importance of a
chemist’s work is always mini-
~ mised. However he has got the
consolation that, as remarked by
1e leaderette of “Indian Express”
24th July; 1953, “duty: done

brings its own reward.”’

The shift—chemist’s work is
dull, ' dry-as-dust, routine. So
much so,, he can’t; help. being. a
little immobile at times, an im-
mobility expressed often in the
 form of a listlessness that is' apt
- to be construed ' as indifference to

duty. But it would be harsh to

Hence,. honesty.

view it in that light. A shift .
chemist knows his work, and he
isconfident that he could be equal
to any: emergency that might
crop up in analyses pertaining to
his sector of work. No wonder
then, that he does not fret and
worry in unison with the opera-
tors when things go off at a
tangent. Sure of the confines of
his narrow field of work, the
chemist sits cosy, unnerved by
ordinary provocations. He thus
shrinks bit by bit within his own
shell, strengthening inwardly,
but not expanding outwards!
And this is-his weakest point too.
As somebody has wittily re-
marked, the analytical' chemist
thus gets to ‘know more and more
of less and less!” Unless he were
a vivacious reader, his universe

of knowledge recoils and lhnnks
within itself.

But; how does it profit a che- :
migst, if, on the contrary, he goes
onr amassing knowledge in his
lineof studie.? He finds that if
his field. of work is insular, his
field of learning is far too large
for; anyone to get an ‘expert
knowledge in a. desultory way.

He can learn much but be master
of none.




Truth Prevails

AFTER a very long period

of darkness and confusiony

the salient truths regarding

plant nutrition had now become

clear. There was a time when it

was thought that plants took in

only water as their food;it was

later put forward that plants
+ lived on soil particles and then

came the organic school of tho-

ught that advanced the theory

that plants could absorb organic
_ matter as such. All these beliefs
had been disproved and had been
- relegated to the background.

L After these early gropings

the scientists of various countries
- took a hand in the systematic
study of plant nutrition. Instead
of merely putting forward un-
- founded hypotheses and then
arguing about them in an endless
' way, they conducted experiments
both in the laboratories and in
the fields. They patiently col-
.~ lected data and then arrived at
~ certain conclusions. The follow-
ing are a few of the important
truths,* regarding plant nutri-
tion, which were laid down by

’.them and which they had proved
a.qd demonstrated.

1. Plants took in a large
~quantity of water from the soil.
~ This water was needed for per
forming various vital functions
1n51de the pla,nt body,

Q'zowm £ ag’ucu&u'zal gc(ence
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‘stems, leaves, flowers, etc., for

“the plants and for

8Y.

such as

maintaining the turgidity of the

keeping down the temperature of
translocating
the absorbed minerals.and manu-
factured food materials inside
the plant.

2. Plants breathed in the
same way as animals, by taking
in oxygen and giving out carbon'
d1-0x1de

3. Plants had the unique
capacity to synthesize the carbo-
hydrate, starch, by first breaking
down carbon- di-oxide and water
and then uniting their compo-
nents; this they were able to per-
form with the help of sun’s ener-
During this process of
photosynthesis, plants gave out ;
oxygen, thus helpmg to purify
the air. i

4. Inaddition to water and
carbon-di-oxide, plants took in
simple salts such as nitrates,
phosphates, sulphates, ete. Only
those salts that had dissolved in
the soil-water entered the plant.
Though the quantity of minerals
thus absorbed was very small,
they were absolutely essential as
they performed vital function
such as the building wup of pro-
tein, alkloids, protoplasm, colour-
ing matter, etc. If any one of
these minerals was lacking the
plant would not be able to deve-
lop normally and with full vigour.




9. The usefulness of each of
these various chemicals was not
of the same degree, nor were they
needed in equal quantities. A
few were more important and
needed more than the others.

6. Analysis of the plant
and its ash had revealed the in-
escapable fact that of these mine-
rals, only three namely, nitrogen
(N), phosphate (P) and potassium
(K) were the most vital as they
had very substantial controlling
effects on the dJdevelopment of

~ the plant. :

Attention Focussed on NPK

The farmer had no worries
regarding the supply of carbon-
- di-oxide and oxygen as they
were to be had in unlimited
quantities from theair. As re-
g égrds water which was needed in
enormous quantities, the solution
lay in supplementing the natural
sources with artificial irrigation
facilities. Steps along this line
were taken up very early in the
history of agriculture; earthern
tanks and dams to store up water
for cultivation had been esta-
- blished. With the progress of
modern engineering science the
construction work has been push-

~ed through at a rapid pace and
with increased efficiency; these
mighty construction projects are
going on even today.

¢ Incidentally, will it not look
rather strange if some body
starts a compaign against these
‘artificial’ modes of supply of
water ? The campaigners may
argue that these man-made reser-

voirs and canals constitate a
violation of the laws of nature;

they are not natural! But weare -
sure that no one. shall: even

dream of adopting such obstruc-

tionist- tactics, for after all it

does not need “much intelligence

to understand the obvious truth

that more water means more._
plant life and more agricultural
production. But this sort of
natural-versus artificial-argument
is exactly what ‘is being
aired in the case of fertilisers.
Whenever the natural supply
falls short of our needs, we are
forced to tap other sources to
supplement them. Natural man-
ures and organic refuses that can
be collected are not enough to
feed our crops and consequently
man has learnt the art of provid-
ing himself with other richer
sources of plant food. When he
produces these new materials
they are termed artificial and
those whose mindsare wedded to

old beliefs and whoare incapable
of adjustment to any change or

departure from routine, do not
hesitate tc decry these new pro-
ducts. But it isgratifying to note
that these charges, that tend to
put the clock back do not always
succeed in preventing progress.

Let us now come back to the

topic on hand. The agricultural
ascientists maintained that the

three vital plant nutrients
(NPK) could be supplied to the
crop directly in the form of sim-
ple salts that could- go into solu-
tion with soil-water and enter

the plant immediately after ap-
plication. Such a method if ado-

"



- pted on a large scale would solve.

the problem of feeding the crops
adequately. This theory was
fully backed up by. field experi-
mentation. From this it natu-
- rally followed that sufficient sup-
plies of these materials must first
be located.

“More Nitrogen

Among the Big Three (NPK)

- the most:dominant was nitrogen,
for it was theelement that made
plants grow. Without it the
living protoplasm could not: be
- synthesized by the plant. Conse-
quently what was needed was
more and still more: nitrogen.

- Ordinary bulky manures con-
tained very little nitrogen. (Farm

yard, manure—0.6 to 17; green
leaf—O. 2 to 3%; compost—0. 67.)
To supply all the nitrogen thata
crop needs the farmers would
have to apply tons and tons of
these materials and: this became
impractical with phenomenal
increase in the area under cultiva-
tion.

These natural manures were,
later supplemented by other org-
anic manures like the oil-cakes, .
which were rather richer in their
nitrogen content (3 to 87.) But
even with their addition the
overall nitrogen requirements .
could not be met.
for nitrogen had to be discovered
if the crop yields were to be
maintained. L ;

(To be continued)

Response to Japanese Method of Rice--Culbire

According. to  preliminary. reports 34.72 lakhs acres: of - land

have been put under the Japanese method of paddy.cultivation during:
* the current Kharif season. In the 17 States which have given infor-
mation about the number of small size holdings which have, taken to

this improved method of paddy growing and the total number: of

farmers with holdings of less than five acres each- who have grown

paddy this season, the ‘Japanese Way' is nearly 46,300, The ex-

perience gained so far has proved that the best. results  have. b_eé'
* obtained with a seed rate of 10 |bs.  an acre and that a larger use of -

 chemical fertilisers is. indispensable for greater production not only |

3 of paddy but slso of jowar, bajra, wheat and cotton..

Other sources =



Minister: Cloi K. €. Rea.é,'

‘Visits

‘K had the pleasure of

: receiving Hon’ble Shri

K. C. Reddy, the Union Minister
for Production, when he visited
~us on 20th Sept. 1953. He spent
a full day with us. He first
visited the Travancore-Cochin
Chemicals Ltd., a sister coneern
of ours. During the after-noon
he inspected our factory in detail
and later proceeded to the Rare
Farths Ltd. Towardsthe evening

he gave a lecture under the
auspices

Society. We are glad to publish
below the proceedings of this
function.

. Mr. M. G Verghese

the
ident of the Society, in his
come address said,

: “The Hon’ble :Miﬁister
~Shri K. C. REDDY and Friends,

“It is our rare good fortune

this evening to welcome, the
Hon'ble Minister for Production,
ShriK. C. REDDY to this meet-
~ ing of the FACT Technical
it Soclety ‘We -are very grateful

to you, Sir, for acceptmg our

invitation,

““The FACT Techniecal Society

"is intended to fulfill the need for
a meeting place of the technical
 personnel = directly connected
- with FAQT & TCC to discuss
technical problems, enhance their
knowledge and contact with
outstanding men. It has been
ur endeavour to asscciate mem-

bers ‘of companies around us
like 'the 1Indian Aluminium

of TACT Technical

about their future.

FACT

Co - 1td; the Indian Rare
Barths Litd, the Travancore

Rayons Ltd., . the Tata Oil Mills
Ltd. the Ogale Glass Mfg. Co
Ltd, and the Standard Pottery
Works. Litd , in our symposiums
and study groups and we have
had some success so far. Un-
fortunately if I am permitted to
say 80, the vicissitudes through
which all these companies are
going through and especially our
own, has greatly reflected in the
activities of our Society and many
symposiums and . discussions
planned for enhancement of our
aims had tobe dropped. Asan
example, this year, worse than as
in previous years, we were forced
to suspend our activities for a
period of about four months due
to shut down of the works owing
to electrical power shortage.
A great deal of despondency and
pessimism seem to have entered
into the work-day life of the
technical personnel and th
seem to have lost some conﬁdelﬁ :
This is a
serious matter and we appeal to
the = Hon’ble Minister = that
necessary vigorous steps should
be taken and assistance givenso
that production in our companies
can go on smoothly and the fear
and despondency of technical
men dispelled. We rightly feel,
Sir, that Societies such)as ours
caunot exist 'and much less pros-
per without cur pavent company
prospering. We feel, Sir, we
have a right to claim that we




_ represent a national undertaking
not less in_ importance or
technical advancement of any
other in our country working for
the betterment of India.

“With these remarks I re-
gquest the Hon'ble Minister to

speak to us.”

Then, the Hon'ble Minister
addressed the meeting. He said,

“Friends,

It is needless for me to say
that it has given me great
pleasure to be amidst you this
evening. For the whole of the
day I have been going around
the Fertiliser Plant and the Rare
Barths Plant, which have been

established in this part of the
country.

little while ago, I have been
looking forward to visiting these
factories a long time back and it
so happened that I have not
been able to come here till now.
It is good in a way, because I can
- appreciate the problems that are
facing your factory at .present,
if I may say so, better equipped
than I would have been able to
appreciate if I had come here say
some years ago, simply because of
the fact that I have been asso-
ciated during the last 18 months
with another Fertiliser Plant, the
name of which is now a house-
"hold word in our country, viz.,
Sindhri.
the very warm welcome you have
~accorded to me on this occasion,
and ‘also for the great interest
that many of you have taken to

~ show me round your factory and

~acquaint myself with what is

As 1 was saying a.

I am very grateful for

going on here; also to tell me as
to what are the needs of the fac-
tory at the present moment.

“This is a Technical Society
and I do not know much about
technical matters. And if Thave
my own way I would rather like
to listen and lean from what
some of you have to say on te-
chnical matters from your
experience. You who are work-
ing here are all experts in the
field, in the particular spheres in
which you are working and so
far as technical knowledge is
concerned you know better than
a lay man like myself. Asa lay-
man what I can say on an occa-
sion like this is what the common
people expect of the technical
man.

“As all of us are aware there
are many problems which are
facing our country and the
sooner we are in a position to
solve all these present problems,
the better will the people appre-
ciate and feel satisfied that their

present needs are being fulfilled
to the maximum extent possible.

After all application of technical
knowledge to the needs of the
common man is what is impor-
tant and I am sure that all of
you are devoting and applying
your full energies towards fulfil-

ment of the great task that is

before all technical men in our
country at the present moment.
Our country had a past about
which we are all familiar. Qur
great men in the past evolved a
science which for whatever rea-
sonitmight be fell into disuse du-
ring the last few centuriesand we




~forgot to apply it to increase the
standard of living of the common
people of our country. In this
respect we have now to learn
from the west 'where they have
evolved an economic and tech-
nical system, and enabled people
to live a decent and satisfactory
life than we have been able to do
_ in this country. The problem
that faces us at the present
moment is to utilise science to
improve the standard of living,
or, to use the scientific phrase, to
press the button and get thelight.
And that is what we have been
trying to do during the last four
or five years after the establish-

ment of our own government in
this country.

“As all of you are aware we
~ are having at the present mo-
nt at the head of our Govern-
ment one who has got the deepest
and most abiding faith in the

do in order to alleviate the suf-
ferings of the vast millions of
our country. I am referring to
our Prime  Minister Shri
Jawaharlal Nehru who is also
_the acknowledged leader of  the
country. If he has given any
attention toany problem in an
~ ever increasing measure I should
say it has been to this problem
of scientific development. Dur-
ing the last few years we have
- established Laboratories ' in
various parts of the country and
~ the problem that is before us is
~ toapply the knowledge gathered
therefrom for the good of the
country. All of you here are
- technieal men. There is no scope

V.
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possibility of what science can.

for any despondency on the part g
of technical men. There may
be hurdles. There may be.di-
fficulties. But they have to be
faced boldly and overcome. Tech-
nical people like you must have
abundant store of faith and opti-
mism on which you have to draw
when any hurdle or difficulty
comes before you. After all
what are the pioblems, as far as
the fertiliser factory isconcerned
that are facing them now? Tt
has been firstly the problem for
finding a market for the products
manufactured: viz. ammonijum
sulphate and superphosphate, or
the problem of an accumulation
of stock causing financial diffi-
culties for keeping the plant
going. Secondly, electricity.
Owing to the difficulty of supply
of electric power your plant has
had to shut down for a period.
The solution is of course many
sided. =~ We have to pool our
resources and attack the problems
on all points to get over the dif-
ficulties. i :

“Take for instance a small
country like Japan which pto-
duces and consumes 18 lakhs
tons of fertilisers every year.
What is the acreage of their
agricultural cultivation when
compared to that of ours? Tven
taking into account only the
irrigateg part of the land of our
country it is much more than the
extent of the Japanese crop lands.
Yet we ave utilising only a
~maximum of about 3 to 4 lakhs
of tons of fertilisers per yearin
our country. You see theenor-
mous leeway. Food problem and

- Page il




- poverty of our country are due
to the low yield of our agri-
culture. So what is required is
that we have to make a concerted
move to make the fertiliser po-
pular. We must go to each
farmer and tell him the ways of
improving agriculture. We have
to bring home to him the advan-
tages of scientific cultivation
by utilisation of manure ete.

The Community Project Schemes
and the National Extension

Schemes will play a useful part
_in this direction. ‘We have got
to utilise all these schemes to
solve our problems. I once again
take this opportunity of appeal-
ing toyou not to give way to
any spirit of despondency.

“I have just'been able to get
a bird’s eye view of the expan-
sion programme of FACT. There
can be no insuperable difficulty

- TOA aid is required and it seems
to me ' that this' expansion :pro-
grammeé of FACT is the only
‘immediate solution for .the pro-
blem viz. of reducing cost of
production. And if I may say
go without commitment on my
part and on behalf of the Govern-
ment of India, even if ultimately
the cost of production of this fac-
tory is more than that of Sindhri
. permanently it should not serve
‘as a reason for closing down the
factory. We have got to take
the facts as they are and bring
~all these units of different sizes
into’ one intégrated unit. The
- production of all the unitsshould
be pooled together and there

‘the agriculturist is concerned he

inimplementing that programme. -

‘getting conveniently thestandard
of efficiency 'achieved in those
‘countries. ‘For ‘example let us
say an Indian employee does
only 1/3 of the work that

should bea rational distribution..
The fertiliser produced in 'the,
South may be very well arranged
to 'be distributed ‘in the South
while that of ‘Sindhri 'can be
arranged te be distributed in'the
North. These are all problemsto
be solved from time to time.

“The 'technologists ‘should
make up their mind to look into
the technical aspects of these pro-
blems unceasingly. Tt isa com-
mon feature in our country that
a particular person or a person
who is engaged in one vocation
will goon asking for reduction
of prices of articles: for the pro-
duction of which heis notcon-
nected. For example, so far as

wants the biggest and highest
price for -his produce. But he
wants his cloth and other require-
ments to be cheap. He wants
the same to be subsidised 'by the
Government one way or other.
It is so in other spheres also.
They do mot look into the other
aspects of the question. T

“If the cost of produection is
to be low it ‘has to be brought
down by various factors suchas
increasing efficiency by iusing
scientific knowledge etc. I notic
a sort of tendency on the part.of
employees .in several industrial
units to demand: bigh salaries as
in other ‘parts of the ‘world for-




Western compeer does. But the
ever increasing agitation for
higher payment asin the Western
‘countries is always there. 1 am
all for welfare measures, for
liberalising the scales of pay
and for making the life of the
workers happy. But I would
like to say that when we demand
for the standard of payment as
in other countries we must simul-
taneously give pointed and
emphaticattentionto thestandard

of work and efficiency that those:
- countries have reached.

“T hope the expansion pro-
gramme of FACT will be decided
upon at a very early date and
. would be in operation in about
two or three years’ time; and
that so far as the off-take is con-

erned the demands for the ferti-
liser would have. grown as a
result of i increasing propaganda
and we will be set on the high
road for not only the economic
prosperity of this unit but also

the economic prosperity of the
country.

“T ghould take this oppor-
tunity to pay my tribute to
Seshasayee Brothers (Travancore)
Ltd. who have done quite a good

~deal in this part of the country
to build up the industrial sector
and for the expansion programime
at which they are working hard
in order tosee to its successful
~ completion. I wish them all suc-
cess and I wish this factory all
‘ success and I thank you one and

depression
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all for the great interest you -

‘have evinced and the efforts you

have made to make my visit ‘to
this area a success.”

The Secretary of the Society,
Sri S. Sundaram then gave the
vote of thanks. He said, ¥

“It gives me great pleasure o

to propose a hearty vote of thanks
for this evening’s function. It
has been a rare privilege and an
unique opportunity to listen to
one who combines in himself the
qualities
strator, an astute politician and
a great speaker. Sir, we thank
you for having agreed to be
present with us for sometime
despite your heavy ministerial
responsibilities, multifarious
engagements and pressurized
work and time. We all feel

heartened at your sagacious
advice and wise words at a time,

and especially now, when there
has been a certain amount of
smong all of us. :
Bspecially, the feeling of elation
has been strengthened further
when we understood from your
kind words that you had already
given your blessings to our deve-

lopment projects and further
future plans. On behalf of the
Society, on behalf of all the
gentlemen assembled here and on .
behalf of myself I wish to thank
you once again for your abiding

‘interest, abundant kindness and

courtecus condescension in our
affairs.”’

The happy function then :
came to a close.

L

of an able admini-



Z[au«’z Que’u’es' (lnsweted

_(In this Section answers are given by our Agricultural Chemist to questions received

from the public on Soil, Agriculturé and use of Fertilisers.)

Question No. 111

Please instruct me as to the proper
time and method by which fertilisers
~_are to be applied for tapioca.
Answer

There are two distinct
- moethodsby which tapioca is plant-
~ed, namely, pit planting and
' ridge planting. In the first case
 the tapioca setts (cut pieces of the
- stem, used for planting) are
' p]a.nted in circular pits contain-
’, ing loosened soil. For pit-plant-
ed tapioca fertilisers or fertiliser-

- mixture may be applied about
two months after planting, that
is, when the earthing up operation
is carried out. The fertilisers are
to be applied around the base of
the clump, as low in the ground as
- possible, and then they are to be
. covered with a layer of soil. The
surrounding soil may then be
heaped against the clumpso as
to form a conical mound. These
operations of manuringand earth-
ing are to be taken up only after
a systematic weeding of the plot.

In the case of eultivation of
the crop along ridges, the manur-
ing cannot be carried out easily,
once the ridges are formed and
setts planted on them. As the
- setts are planted along the apex

f these ridges, it is difficult to.

apply the fertilisers around each
planted sett.
applying them will therefore be
prior to the formation of the
‘ridge itself. Normally each ridge

formed by first upturning the °

0il on its two sides and heaping
t up in the middle. Green leaf,

The best method of

yard manure, upturned turfs, ash
eto. ‘are generally spread at the
base of the ridge and then cove-
red up by soil, layer by layer so
that ultimately the ridge will at-
taina height of 1% to 2 feet. When
the ridge is in the making, that
is to say, when it has come up to
a height of only 3/4 to 1 foot, the
fertiliser-mixture may be uni-
formly scattered over it. Please
see that the fertilisers fall well
inside the ridge. After this, the
soil may be piled up to form the
ridge. The setts are then planted
on the apex. The applied ferti-
liser will be about 3/4 to 1 foot
below the planted sett. This
kind of application is sure to give
the maximum response.

When the roots of tapioca
penetrate down in seaich of food,
they come in contact of the plant
nutrients, absorb them with relish
and swell up into long good snzed' :
tubers. -

Question No. 112

I hear that the mcnrpm'dtlon of &
substantial quantity of straw prior to
the planting of paddy will de more
harm than good. Is this true?

Answer

The paddy straw contains
very little nitrogen; and it is
chiefly cellulose. When a large
quantity of thisstraw isincorpo-
rated in thesoil what really hap-
pens is that the soil bacteria

immediately pounce on it and

start decomposing it. But to do
this successfully they need a lo

-of available nitrogen and as th
cannot get it from the str




tgelf, they recklessly draw upon
‘the available nitrogen present in
the soil. They do this in an
 efficient manner, with the result
~ that they produce a. temporary
scarcity of nitrogen so far as the
. growing crop is concerned. As
 the decomposition of the straw

roceeds, all the nitrogen sources
- within the soil-body are consumed
by the voracious bacteria. and
consequently the growth of the
young crop is depressed. This is
‘why it is said that incorporation
of straw will be harmful to the
erop.

But this can be effectively
prevented by applying, available
fertiliser-nitrogen, like am-
monium sulphate, along with
‘gtraw and other bulky organic
matter having very little nitrogen

their composition. Then the

ria will have a ready souice

draw upon for their nitrogen

réquirements; decomposition will

go on efficiently without causing
- any injurious effect on the grow-
- ing crop.
Question No. 113
What exactly do you mcan by the
term ‘*available plant food in the soil”’
ch you use often? Any plant food

soil will be available to the crop;
is it notso?

; .Answer

Please permit me to remark
] that you are not quite right in
saymg that all the plant foods in

a soﬂ will be available to the
rop. The two terms ‘total plant

ood’ and ‘available plant food’
quite different; the former
s for the quantity that is

actually present in the soil, while
the latter indicates that fraction
of the former which is in an
immediately available condition.

For instance, out of the total
quantity of nitrogen in a parti-
cular soil, a substantial fraction
of it may be in an insoluble,
complex form. This portion is
really nonavailable tothe plant
right now.
course of time this will decompose
releasing the combined nitrogen
for the plant. But at a. parti-
cular moment, only that portion

of the total quantity of plant-

food which is soluble, and there-
fore in a readily available con-
dition, can be grouped under the
head ‘available plant food.' So
also in the case of phosphate,
much of it may be “fixed” with
iron and alumina in the soil and
thus rendered nonavailable.

Only those plant foods that
are actually available will
directly go to help the growing
crop. A soil analysis conducted
to find out the total quantities of
the different plant foods will not
be able to give a correct view of
the composition of the soil.
The reaction (pH) of the soil has
a lot to do in fixing the ratio
between the available and the

non-available fractions of a plant
food.

Chemists have now devised
analytical methods by which we
can estimate the available frac-
tions of the various plant-nutri-

ents in a soil. Such an analysis

will givea true pxc‘ture of 'the
soil. /

It iz frue that in ¢
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