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The position of India in the iron industry of the world has
been one of importance from very early times. The numerous
slag heaps scattered throughout the country, bear testimony to
the once prosperous iron smelting industry in this country.
Indian wrought iron has been considered to be one of the best
of its kind as is evidenced from the fact that the engineers con-
cerned in the construction of the tubular iron bridge across the
Menai Strait gave preference to the malleable wrought iron
prepared in India. This high quality was attained not only in the
case of wrought iron, but also in the case of steel. The famous
‘Wootz’ of Salem and some other parts of the Madras Presidency
have been acclaimed to be the best of its kind ever produced. The
high quality of the metal produced in India can be traced to the
methods of production which involved the use of charcoal for
reduction. (By trials it has been found that the excellence of
. the quality of the charcoal reduced iron cannot be equalled by
the metal produced by using coke). The preparation of this was
an ‘important branch of the metallurgical. operations in India.

DISTRIBUTION

The reason for this wide distribution of iron smelting indus.-
tries in India can be traced to the distribution of iron ore in
India.

Iron forms an important constituent of the igneous rocks;
and this richness in iron manifgsts itself in their ferriginous mine-
rals, oxides as well as siliemtes. Thus iron is almost always present

in igneous rocks, and is found associated with sedimentaries--

derived from them. Peninsular India except for local exceptions
is almost wholly composed of the igneous and metamorphic rocks
of the archaean and dharwar systems (banded quartz-haematite
and quartz-magnetfte schistz form an important type of rock in
the dharwar system); and the wide occurrence of the rocks of
these systems would serve to explain the indulgence of the natives
in iron smelting operations.

Besides the archaean and the dharwar systems, the peninsula
is composed of sedimentary rocks that have been derived from
the surrounding archaean anq dharwar rocks mostly, together with
saigneous intrusions. The fuddapahs and the Vindhyans are

est of these' (barring the dharwar). Quartzites, the most
ock type of the, Cuddapah system very often contain
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inter-stratified iron and manganese deposits (as in some parts of
the Cuddapah and the Kurnool districts of the Madras Presi-

dency).

The gondwanas, economically the most important rock forma-
tion in India, contain in the Iron stone shales of the Damuda
series a valuable source of iron ore. The laterites, which are of
such wide distribution in India, contain in their ferruginous
varieties another source of iron ore, which has been much specu-

jated upon. The gravels and sands of the bed of the rivers drain-

* ing the metamorphic regions of India are another source of iron

ore.

Regionally considered iron ores have a wide distribution in
India, which is the result of the wide distribution of the archaean
and dharwar rocks. The more important of the several occurr-
ences and those that have been the object of attention and have
been investigated on a practical scale are the following :—

(1) Iron ores of Salem District.

(2) Iron ores of the Tron belt of Bihar and Orissa,
(3) Iron ores of Kumaon.

(4) Iron ores of Birbhum,

(5) Tron ores of Chanda and Drug Districts,

(6) Iron ores of the Bababudan Hills.

SALEM DISTRICT

The iron ores of Salem District, magnetitic in composition are
,}ne of the largest ore bodies in the world and has been the subject
of investigation for a long time past. The ore bodies are noted
not only for their size but also and more for -its richness. This
richness in quantity and quality has been the driving force for
the repeated attempts at their utilisation. Samples of them are
sent to the Imperial Institute of London and analyses have
pronounced them to be unfit for use in the blast furnaces
of the present day. The chief drawback of this area has been
the fuel problem. The ores lie in a region of crystalline rocks of
extreme antiquity with no inliers of younger sedimentary rocks
so that there is not the least hope of coal being ever found here.
The question of freightage would kill any attempt at their utilisa-

tion with the help of the Bengal coal.
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to be transported to the blast furnaces situated near the sources of
fuel. The principal occurrences are (1) Par Hill, (2) Mangor
and (3) Santow.

CLAY IRONSTONES

There are two important occurrences of ironstones in India, in
the Raniganj coalfield and in the coalfields of Assam.

In the Raniganj area the beds containing the ironstone are of
inconstant thickness and extend for over 33 miles from east to west®
and with an average width of 12 miles. The reserves are variously
estimated (200 million tons to 6.4 million tons per sd. mile). On an
average the ores contain 38.92%¢ of iron 2.09% of phosphoric acid
and traces of sulphur.

The ores were the basis of the Barakar Iron Works at Kulti for
several years up to 1906 when these were abandoned in favour of
the richer Kolhan ores.

The iron ores of Assam are clay ironstones taken from the coal
measures and an impure limonite from the sub-Himalayan strata
The iron ores of the coal measures contain on an average abou';
40" of iron while favourable samples of the sub-Himalayan regions
yielded from 35.2% to 32.6% of iron, but the average is consider-
ably less.

The ores of the coal measures are not in sufficient abundance
to afford a supply to a modern blast furnace, while that of the sub-
Himalayan strata, though practically inexhaustible are too poor in
quality. )

.
\

—~—

LATERITIC ORES

Large spreads of ferruginous laterite often with 309
are found from the Rajmahal hills to the Ratnagiri and
tral Indian highlands to the Carnatic plains of Madras, T
deposits of Birbhum had been the object of attraction,
occurs at the base of laterites but they do not seem to be of
thickness for long distances. It has been fairly established however
that the ore is abundant and that it contains a high percentage Of,
iron often as high as 609, but generally it averages about 40
But the richer and the better situated hsematite deposits havo.;
thrown this to the background,

of iron
from Cen-
he laterite
The ore
constant
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Such a wide distribution of good quality iron ores wou.ld natu-
rally lead one to expect a prominent position for iron smelting ope-
rations in the industries of the country. The surmise w‘ould not al-
together be wrong, for in the days gone by and till a few decades

ago, India did give a prominent position for her iron smelting

industry.

Before the introduction of modern industrial methods of pro-
duction, the Indian iron smelter had reached a very high standard
oi perfection. Mention has already been made (.)f the preference
given to the Indian wrought iron in the construction .of the t‘ubular
iron bridge across the Menai Strait. The famous iron plll:';\r of
‘Kutub’ at Delhi is another instance testifying to the high skill (?f
the men concerned. It is said to epitomise all the skill~ of the arti-
sans required in the manipulation of wrought iron. “It is not many
years since the production of such a pillar would have been an im-
possibility in the largest foundries of the world, and even now there
are comparatively few where a similar mass of metal cou'ld be
turned out”, says the late Dr. V. Ball in 1879, and yet according to
the most reliable information, this pillar must be at least 1500 years
old. It has been suggested that this pillar must have been formed
by gradually welding pieces together; if so. it has been done very
skilfully, for not a single mark of such welding is to be secn. We
have in this pillar, which, though it has always been exposed to the
action of the atmospheric agencies. shows no sign of rust, th({ most
complete testimony of the skill of the Indian iron-smelter of 1500
years ago.

The high skill of the labourers was not (ront:med to the manu-
facture of wrought iron alone, but as in parts of Mysore Etl](l (,;%
Salem District attention was paid to the manufacture of ‘wootz
(or Indian steel). The steel which was exported to Euxjopefm
countries was subjected to critical examination so as 19 de:cnde its
quality. Mr. Stoddart, an eminent instrument.-ma.ker in England,
stated that the ‘wootz’ in the condition in wblcb it ar.rlved fr.om
India was not fitted for fine cutlery owing to its meguahty .and im-
purity, but that by careful manipulation .1’( was possﬂ?le to improve
it and bring it to a condition in which it was superior to English

cast steel.

This production of high quality iron was not confined to any
has been scattered throughout India. The chief

finite regions but . . |
et ostablishment of an iron industry in those

considerations for the
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days do not seem to have been as many as are necessary at the pre-
sent day. They were fewer and far simpler and were confined to
the availability within close proximity of iron ore, fuel (chiefly
wood charcoal then) and flux. The combination of such a set of
conditions was not hard to find in those days, and in the absence
of foreign competitors there was a large internal market available
for the home-made product. Thus the agarias or the native smelters
seem to have played a leading role and their industry was a lead-
ing and thriving one. The very early development of sea-borne
trade (which is traced to 800 or 900 B. C.) together with the pros-
perous condition of the industry gave rise to an export trade in
iron goods.

Important and widespread as it seems to have been (judged
from the wide distribution of slag heaps) at the present day, none
of these, not even the more important of them figure ag pro&ugers
of the metal. The industry has been wholly crushed out of exist-
ence, owing to a variety of causes. The first of these is the fact
that coal is not as widely distributed as iron ores. The Indian coal-
fields should be described, with reference to those for instance of
Great Britain, as confined to a relatively small area, leaving large
areas in the peninsular portion devoid of coal, not to mention the
generally poor quality of the Indian coal. Hence coal could not be
used in the reduction of the ore. In India, as in other countries
smelting operations began first on the basis of wood charcoal and
the use of wood charcoal in India was attended with results simi.
lar to those in Great Britain. The ruthless exploitation of the valy-
able forests led to their destruction, bringing about a fuel erisis,
This destruction of forests went a long way in aggravating the
situation. ,
—~—

The adoption in England and some other western countries of -
the use of coal as the fuel, the Industrial Revolution and the me-
thods of factory production enabled them to produce iron more
cheaply and place them also cheaply in foreign markets. In the 19th
century the import of foreign made iron and steel goods into India
gave the finishing touches to the strangling of the already tottering
industry. The agarias found that it no longer paid them to pre-
pare their products for sale and so discontinued their work, At the
present day except in a few backward tracts, iron smelting by pri-
mitive methods is not being carried at all and the total annual pro-
duction of all the primitive furnaces has been computed to be less
than 1,000 tons.
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It would be fruitful at this stage to study the conditions that go
to the successful establishment of a modern iron and steel industry
and see how far Indian conditions warrant such large scale enter-
prises as the Tata iron and steel works and similar works that have
been established and that are projected.

A well-known metallurgist has said ‘‘Concentration of iron
and steel industries is a natural consequence of the operation of a
large number of factors of which location is but one, but not often
the most important one. The complete transformation of the ore
into finished iron and steel goods requires large quantities of fuel;
the great bulk and low price of the ingredients as well as the end
products and cheap transportation are of some consequence; the
economy of mass production in single large units where all the
stages of manufacture from the smelting to the making of the most
highly finished products call for a large investment of capital, large

rganisation and a large population to supply an army of work-
men.” The bringing together of all these is in turn justified only
when the supply of ore and fuel are large. The occurrence of any
considerable number of these favourable conditions in any one
place is rare, and hence the great importance of the ‘Iron belt.’

The raw materials of such an iron and steel industry can be
classified as follows: —

Iron ore

Fuel

Fluxes
Modifying metals

Refractory materials

S s o N

Subsidiary materials

In the light of this classification let us proceed to analyse the
position of India as regards these raw materials.

Iron ores.—The iron ore deposits of India have already been
described and as a convenient means of recapitulation a tabular
statement has been appended. (Vide Appendix I.)

COAL.

The reduction of iron ore (oxides ete,) to metallic iron

involves the use of some reducing agent and the chief reducing

2
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agent in use at the present day is coal. It is only where there j

abundance of forests containing wood which is otherwise fei: ef . o
other purpose that wood charcoal is used. Excepting in M o
other furnaces in India use only coke and therefore our yS.OI'e ol
sideration will be with coal. main con-

India possesses vast resources of coal which is various] i
mated, the estimates ranging from 54,000 M. tons to 75,000 My :Stl-
But large as it seems to be it is of no value to the iro’n ind. ey,
Coal is not used as such in the metallurgy of iron. Experim ot
discovered in the earlier decades of the last century that bentf}:s
destructive distillation of coal a new substance, namely colz,e "
derived which was able to withstand the conditions in a; blast zv o
nace better than coal. It was at the same time found that it ot
all kinds of coal that yield coke on destructive distillationwas The
available quantity of coking coal would therefore be an irn. tT e
consideration in connection with iron and steel industries {)7(;: anc;
from this point Indian resources are not very promising. Var;)ve
estimates have been made of the available supply of cokir;g coa;n'ls
India all of which agree in India’s poverty in that kind of ¢ IT
Coking coal in India is even less widely distributed than ordinza :
coal and this can be said to have decided the location of the blarlz
country of India in the vicinity of the “Iron belt” of Bihar acd
Orissa, for the small amount of the coking coal is distributedr;
two or three fields of the Damodar Basin, namely Giridih Ranin
ganj, Jharia and Bokara. The Assam coal, certain seams of, whicl'.l
yield coke, is ruled out because of the high sulphur content.

The first three form the only sources of metallurgical coke- |

yielding coal in the whole of India. (Appendices III & IV.)
FLUXES.

The most generally used fluxes are limestone and dolomite :

but in certain cases for special pu i
rposes apatite and fl
also used. uorspar are

Limestone is a mineral of wide geological and geographical dis-
tribution in India (they reach their maximum attainment in th
rocks of the Cuddapah and Vindhyan systems) and hence there iz
an abundance of this mineral. But the main problem with the
limestone is the supply of a cheap and uniform quality limestone
with a high percentage of calcium carbonate and comparativeh;
free from silica and sulphur.  Limestone of such a quality, usable
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in the metallurgy of iron is not very widely distributed. The most
important of the good quality limestones are :— (Appendix V.)

1. Katni limestone (lower Vindhyan)

Maihar limestone (lower Vindhyan)

1S

Bisra limestone (Cuddapah)

()

4. Sylhet limestone (Kirthar)
5. Chela limestone (Khasi hills)
6. Wardha valley limestone

7. Dalli limestone.

Apatite—This mineral is found in the Dalbhum district and
the occurrence is sufficient for the iron and steel industry at the
present rate of consumption.

Fluorspar.—This mineral occurs in sufficient abundance in the
Kishengarh state of Rajputana.

MODIFYING MINERALS.

In addition to the three prime raw materials—the ore, the
fucl and the flux—in the complete transformation of the ore into
finished iron and steel goods, a variety of other materials which
may be classed as modifying materials, refractory materials and
cubsidiary materials come to play a part. Let us take the modifying
materials.

Modern age is an age of special steels where other metals play
an important part cither in modifying the physical characters or
as purifiers and imparting certain special properties; and the fol-
lowing are the chief among them: —

1. Metals which are modifying agents; Chromium, Cobalt,
Molybdenum, Nickel, Tungsten.

9 Metals which induce changes in the physical condition and
act us purifiers. Manganese, Uranium, Vanadium, Silica.

3. Metals which act as purifiers. Aluminium and Titanium.

Distribution of the ores of the modifying materials: —

Chromite, the chief ore of chromium, is found in the Zhob and
Pishen valleys of Baluchistan, the Kadukola district of the Mysore
state and near Chaibasa in the Singbhum district.
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Cobalt and Nickel have no ores in India.

Molybdenite and wulfenite,
found in Burma but is not in a
for exploitation.

the chief ores of molybdenum, are
n economically profitable condition

Tungsten.—Wolfram is the chief ore an
Kalimati in the Singhbhum district and A
Provinces. But the most important occurr
pire is in the Tavoy district of Burma,

d is found to occur in
gagaon in the Central
ence in the Indian Em-

Manganese.—The full value of man
industry can be very well gathered when we state that g di
to a well-known metallurgist “steel cannot be steel if it diq .
tain 7% of manganese”. It is estimated that over 907 ofn&t con”
tire world production of manganese is used in the steel"w kfe en(i
in the light of this statement it is a deplorable fact to Se:rth, an
tire Indian production of manganese bein g exported.  The e en-
large resources of manganese in the Singhbhum d'l'strict arg :}x;e
Gangpur state in Bihar and Orissa, in the Central Provinc“ ‘e
the Bellary and Vizagapatam districts of Madras an din the I&s, in
state. 'The map shows the several regions. ysore

ganese in the iron and steel

Uranium is reported from the Gaya mica mines
uranium minerals are Uranium ochre, Torbernite Colu
R L
con, Tripilite, etc.

The chief
mbite, Zir-

Silica and fireclays.—Quartz and quartzite aye
materials for the manufacture of ferrosilica,
distribution in India and especially good quali
around the western base of the Rajmahal hills,
measures and in a number of localities in th
and Bengal.

the chief raw
These are of wide
ty clays are found
as underliers of cogl
e Central Provinces

Aluminium.—At present this metal is imported from abroad
Bauxite which is the chief ore of the metal is of fairly wide occal .
rence in India, widely distributed in the laterite cap of the enl'u‘-
sula, but the laterites richest in bauxite are those of the Cl:nt;ni
Provinces, (especially of Katni and Jabalpur) and of some hill toa
in Balaghat district (which contain more than 509, alumina); otheps
are Sarguja, Mahabaleshwar, Bhopal, and the Palpj hills an’d somr:
parts of Madras. As at present mined they are not valuable. There
is no possibility of exporting alumina after ref '

ning and concentrg-
tion, nor is it possbile to manufacture the metal in India, ag in bt::h
’
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the processes a cheap supply of electric power is absolutely essen-
ep
tial.

REFRACTORIES.

-resisting substances both natural and arti-
: hich have been found suitable for the constructi(?n
e kilns, stoves, ete.  There are upwards of a dozen dif-
ferent kinds of ft;r;aaces in use in the modern iron and steel indus-
ke oven, hot stoves, ete.,). It is not unusugl for more than
try, f:od of ref,ractory material to be employed in the' dlﬂe.rent
one X% .ame furnace. These linings do not last indefinitely
parts of 'the bariodical renewal. The better the material, other con-
but requll:e pihe same, the longer is the life of the furnace, beforc
d1t10¥15 being e necess.;\ry. The life of the lining depends upon
o bf comhich the furnaces are to be put. Blast furnaces used
'the e 01' woces-s of manufacture of steel require more frequent
in the baMfL tI;lx;‘ir ‘filx-nace-lilling than acid open hearth furnaces;
renewal o aces preparing ferro-manganese require still more fre-
and the furnd1C thp;n the basic open hearth furnaces. The linings of
quent xenewe if the most suitable materials are placed in their
a blast furr}ti%.cis may last for several years on continuous work-
?Ogecvt.}ﬁ?:l\;th’faulty materials more frequent repairs become
ings,

necessary.

These are fire

of furnaces,

The chief materials in common use are:—

whose raw materials are the bauxitic laterites

1. Bauuxite, ! .
distribution in India.

which are of wide
2. Chromite.—Already dealt with.

Dolomite—Much of the Indian marbles are crystalline
3. putana, Aravalli), Mekrana, (Jodhpur), Kharwa

dolomites (Raj la (Jaipur), Dadikar (Alwar), Narbudda gorge

(Ajmer), Maund (
(Jabalpur) and Motipura.

Fire-clays.—Widely distributed; kaolin in the vicinity of
4 ut there seems to be no attempt at manufacture

R ills; b
Rajmabal hills large scale for blast furnace purposes.

of firebricks on a
e—This is found distributed in parts of Travan-

district, Kalahandi, Patna state, Ajmero-.
in India, but their utilisation should

5. Graphit
e, Tinnevelly

core stat
er places

Merwara and oth
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await the introduction of the electrical osmosis process for

purification of impure graphite. the

6. Magnesite—Occurs in the Chalk hills of Salem, Kadukola
in Mysore, in Rajputana and in Baluchistan. Most of the Indian
production is exported. ~

7. Silice.—Large deposits of quartz reefs and pure white
quartz are found in various parts of India. The Kharagpur hillg

represent one such instance in the vicinity of the iron belt, Essen-

tial qualities of quatzite or quartz for use in the iron and steel in-
dustries are they should contain 96% of SiO,, 2% Fe.0y, 0.57
of alkalies, e

8. Zirconia.—Zircon and Badeleyite are the chief ores, The
chief quality of zirconia which make it fit for use in the iron and
steel industry is its small co-efficient of linear expansion (it can be
plunged into water at 1000°C.). Zircon is an important constituent
of the monazite sands of Travancore. It is estimated that the mona-
zite contains about 10% of zircon. Thus zircon would become g
cheap by-product of the monazite industry.

9. Sillimanite—This satisfies the conditions required of an
ideal refractory almost completely. Its melting point is above
1830°C, and it does not soften below this temperature, having
very low co-efficient of linear expansion; it is a chemical of great
stability, and being neutral in composition is practically immune
to the attacks of acid or basic substances at all temperatures below
its melting point. Massive sillimanite is one of the strongest and
toughest minerals known. In the form of fibrolite it occurs in large
quantities in the Khasi hills of Assam and this is one of the largest
occurrences of the mineral known in the world.

10. Kyanite.—A mineral of the same composition as sillima.
nite and occurring in the Manbhum and other districts of Bihar
and Orissa can be substituted for sillimanite, because if exposed
to a temperature of 1320°C. to 1380°C. it paramorphoses into silli-
manite which change is attended with an increase in volume coun-
teracting the shrinking of the clay.

The rapid survey of the distribution of the raw materials of
an iron and steel industry, where all the processes of manufacture
connected with the conversion of the raw materials into finished
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iron and steel goods are undertaken, reveals to us a concentration
of such raw materials in and around the ‘iron belt’. The ‘iron belt’
has got the best possible situation in the whole of India for the
cheap assemblage of the raw materials and the distribution of the
finished products. The prime raw materials—iron ore, coal and flux
are all found within the region itself while the other materials—
modifying, refractory and subsidiary—are either found in the vici-
nity of the region or can be easily imported. Quartz, apatite, lime-
stone and kyanite are found within the region.  The belt is con-
veniently situated with reference to the port of Calcutta for the
importation of magnesite from Salem and Kadukola, Chromite {rom
Mysore, zircon from Bawdwin in Burma and cassiterite from the
Malay peninsula. The early development of the coal-fields of Ben-
gal with the consequent earlier advent of transport facilities, the
convenient situation with reference to the raw materials, the pro-
ximity to a first-rate harbour like Calcutta and to the densely
peopled region of Bengal capable of supplying an army of work-
men, all these have contributed to the localisation of the industry
in the ‘iron belt’.

Among other regions Mysore has had the proud privilege of
starting an iron industry based on the heematite deposits of the
Bababudan hills, the limestone of the Shimoga district and wood
charcoal prepared from the woods of the forests. The industry had
{he benefit of the valuable by-products of the wood distillation
which served as props to the main industry. But with the univer-
sal slump in world trade the Mysorc Iron Works find it very diffi-
cult to dispose of their by-products and seem to be (from what
their representative had laid before the members of the Steel En-
quiry Committee) much more in need of the much discussed pro-
tection than even the sister firms in Bengal. If sufficient protection
is granted so that the industry can tide over the critical world
slump, the government would have done something substantial to-
wards ensuring the success of such an important industry. The pro-
posed harnessing of the Gersoppa falls would have far-reaching
effects on the industry. Already the industry is the largest of its
kind in the British Empire, and it is famous for the quality of the
pig iron it produces. The hydro-electric development and the
adoption of electric smelting would make it possible for Mysore to
rank on a level with the Swedish iron and steel industries as re-
gards the quality of the metal produced. Finally the acquisition of
; port for the state on the west coast would enable it to compete
with Sweden as a producer of excellent steel.
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All the other important occurrences of iron ore in India are
not similarly situated with regard to other raw materials, Though
they have been the basis of iron industries in the Past, at the pre-
sent day conditions are so changed that they are not so well situat-
ed at all for the establishment of a modern iron and stee] industry.
The fuel problem has accounted for the Kumaon ores, the Salem
ores, the Gwalior ores and the Goa ores not being worked, while
~ the poor and variable quality of the Assam ore is a drawback for its
utilisation. The Drug district ores are held as a reserve, while the
Chanda district ores do not have the same advantages as the ores
of the iron belt. It is a curious thing to note that all the modern
iron centres of India are based on iron ore occurrences discovered
recently.

Of all the several occurrences, the Goa ore may be said to
have a chance of development by virtue of its situation close to a
harbour. An iron industry similar to the one at Bilbao in Spain
and Cleveland in America can be built up here. The Salem ores, at
least certain portions of them, have been pronounced to be unfit
for use in the modern type of blast furnaces, so that there is no im-
mediate hope of its being utilised on modern lines. They should
await development till such time as a process is invented where-
by they also could be used. What Gilchrist Thomas did for the Lor-
raine ores remains to be done for the Salem ore. The interior lo-
cation of ore is a great drawback. If they have a situation similar
to the Goa occurrence they would have been developed long be-
fore. Just as in Lake Superior region the ores can be smelted at a
convenient centre by means of coal brought from Bengal, the
. empty steamers taking the ore to the industrial regions of Bihar
and Orissa by way of ballast. But the interior location of the Salem
ores on the other hand operates against such a development, The
cost of transport of ore from Salem to Madras the nearest port
would kill any attempt at exploitation of the ore. The same thing
applies also to the problem of importing coal from the coal fields
of Bengal. Anyway at some future date the ores are sure to be ex-
ploited, for with the decreasing importance of the now important
ores attention would be turned upon these, and measures would be
taken to utilise them. Such a thing will not happen in the near
future; for as has been pointed out already, at the present rate of
consumption the ores in the iron belt are estimated to last for about
100 years; and then there are the Birbhum lateritic ores and the
Drug District haematite which are nearer to the industrial regions
of the iron belt than that of Salem. Till then South India cannot
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boast of an iron industry excepting perhaps that of Mysore. Even
if an industry were to be developed in these places it is doubtful
if they can draw away the importance of the iron belt. In addition
to the favourable situation for the assemblage of the varied set of
raw materials, there will be the geographic momentum to carry
that on.

CONCLUSION

- That India has large resources of iron, enough to support a
large scale iron industry would have been brought out in the
v.'precedlng pages. There is the tradition behind it and the only
‘thing wanting till recently in India was impetus, and the adoption
of western methods of production. The failure of the many early
~ attempts at the introduction of modern methods should be taken as

a mote of caution in the deciding of sites for future iron works. The
enormous resources of iron cannot all be utilised except at a few
places, till some such time when a process is invented which can
help in the utilisation of the ores without the use of coke or other
fuel. India is also rich in other raw materials and subsidiary mate-
rials for an up-to-date iron and steel industry and other associated
industries and with a view to strengthen the foundation of these
industries measures are to be adopted for the conservation of raw
materials like chromite, manganese ore and magnesite, which are
at present being exported on a large scale to other countries.

Some of the subsidiary materials like zinc and accessory mate-
rials like Tungsten are found occurring in the province of Burma.
India’s present political relations with Burma is an advantage for
her in the matter of supply of these materials, and as long as this
relation continues India will continue to enjoy this privilege. The
present attempts at separating Burma may snatch away this ad-
vantage, which the Indian Iron and Steel Industry is now enjoy-
"ing, as some people think will be the case with regard to Burma'’s
oil resources. Well-wishers of India’s industrial prosperity should
therefore take the matter in hand and fight for the retention of the
" present political relations, at least with this selfish motive.

Lastly, there is ample scope for the development of a ship-
building industry especially in the vicinity of Calcutta.

Provided these improvements and undertakings are adopted,
India will soon be in the forefront in th@ﬁ;&ﬁ&,@’ :‘é‘ﬂ‘h‘é Steel
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APPENDIX Ii.

World’s Resources of Coal.

Probable Resources.
Class of Coal

Actual Resources.
Class of Coal.
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APPENDIX IIL

Supply of Coal

(In millions of tons.)

All kinds of Good quality Total coal
coking coal. coking and of all
non-coking kinds.
coal.
Giridih 40 145 60
Jharia 1160 480 20500
Bokaro 485 360 1520
Ramgarh .. .. 3
Karanpura N. .. 360 8900
Karanpur S. . 75
Aurunga .. ] .. 20
Hutar Some }- 16 9
Daltonganj .- 9
Talcher 36 44
Rajmahal Group 210
Totals 1865 2172 53350
Makuni : gg
Namchik 76
Darangin 2
Nazira e v -
Totals for Assam 180 o 21 ?
So 100
Satpura me 200
Korea Rena, etc. 400
Wardha Valley a o -
.. .. 700
Total for C. P. — -
Grand Total in m. tons i’f E{? 5432?
i ing for
Available quantity allowing fo 1400 1400 36000

1|3 less in extraction, etc.




APPENDIX 1V.

Coking Coal in India.

Remarks.

Quality. Field and Seam. Amt. in

m. tons.

I. Highest grade Giridih 9

metallurgical L. Karharbari 9
coke.

II. Good metal- Jharia 732

lurgical coke. 13, 14-A, 14, 15
and 17.

Giridih 30
L. Karharbai

Ditto

Ditto Raniganj o 50
Laikdih and

Ramgarh

Total

III. Fair Metal- Jharia 10, 11, 800
lurgical coke. 12, 18 and 18.
Ditto Raniganj
. Dishargarh 48
Sanctoria 36
Beguna 25
Ditto Bokaro
Kargar 365
Total 1274
IV. Good coking Assam fields 600

coal but not of
metallurgical
quality.

812

Specially low in P. and also
suitable for making iron of
Bessemer quality.

Good quality coal. Total esti-
mated 1100 m. tons. Allow-

ance of 32 1/3%. Best coke
from coke stack.

Excellent coke. Sometimes
rather high in ash, parti-
cularly if made from ‘coal
stack.

This coke has been utilised in
the Kulti furnaces; all al-
lowances made only 5 m,
tons in each.

Some of this coal is as good
as class II. Total estimated
1200 m. tons. 33%% allow-
ances. Best used by care-
fully mixing with 17 seam
all allowances made. Some
of this is known to be of
good quality class II coal.
But there is a little uncer-
tainty about the ash in the
remainder. All allowances
made.

Very high in sulphur content.
If this impurity can be im-
proved this can be placed
in class I or class II.

APPENDIX V.

Resources of Limestones (the important occurrences).

Composition.

Resources.

Other
consti-

Silica
and in-

AL O,

Mg CO;

CaCos

Remarks.

Fe: O

tuents.

solubles.

inexhaustible.

Practically

These
steadily

Extensively worked.

Jubbulpore,
(Central Provinces)
Lower Vindhyan.

Katni,

strike
and

limestones
eastward

0.58

1.79

298

somewhat 94.65

Composition

being

worked in Bihar at Rhotas

are
and near Sassaram.

but  uniform

variable,
locally.

inexhaustible,

uniform locally. but the

Practically

Maihar (Rewah)

0.11 Largely used for lime.

1.15

0.96

vy

96.03

Upper Vindhyan.

quality varies along the

strike.

but inter-

bedded with bands

dolomitic material :
position variable.

large,

Very

Bisra (Gangpur State)

1.04 187 0.34

157

of 9515

com-

Cuddappah.

Practically unlimited. Used

Sylhet (Assam)

172 0.58 0.49

181

95.4

pur-

all domestic

for

(Kirthar Series)

poses.
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APPENDIX VIL

Exports of Pig Iron from India.

1923. Average.

1927.

1926.

1925.

1924.

To

-----

6,
2,25,
90
21

16,582
646
112
058
721

3,60,119

1,79,28,695
13,30,539
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THE GEOGRAPHICAL BASIS OF STEEL INDUSTRY 259

A meeting of the Association was held on Saturday the 2nd
December 1933, at the University Geography Department, Wesley
College, Royapettah, when Mr. V. Kalyanasundaram, B.A. (Hons.)
Dip. in Geo. read a paper on “The Geographical Basis of the Indian
Iron and Steel Industry”. Mr. K. C. Ramakrishnan, M.A., Univer-
sity Lecturer in Economics, presided. :

The Chairman in his introductory remarks said: “On the sub-
ject of to-day’s lecture, I do not think it requires anything to be
said, except that it is an extraordinarily important industry, which
we should study. There is no other industry to which greater im-
portance is attached in modern times than the iron and steel indus-

“try. It is said to be the key industry, at least one of the several key

industries, of a country.

There was a little joke about it in the Joint Select Committee
and some people were questioning on the subject of commercial
discrimination—whether at least in respect of the key industries
there should be some kind of diserimination against British citizens
residing and doing business in India ; and not clearly understanding
the point, Sir Samuel Hoare said that the key industries were
those where munitions of war were prepared, and he could there-
fore class iron and steel industries as key industries. I do not think
there would have been any dispute of that.

Munitions of war are not the only important things. They may
be the most important in times of war. In emergencies they may be
the mainstay of the country. But besides munitions of war, there
are so many uses of iron and steel. The present age has really been
called an Iron age, where machines are being used, machines made
mostly of iron and steel, like the railways, steamships, etc., and
iron and steel are being used more and more even in a backward
country like India. From the point of view of the very great uses
to which the products are used, nobody can question the import-
ance of iron and steel industry.

Further they give rise to a number of other industries. If once
you install iron and steel works, a number of complicated machines
have to be set up. You have to utilise the various by-products. For
instance in the process of distilling wood into charcoal, you get a
number of by-products. You have to find a market for them. I
wish to point out to you, in conclusion, that there are no other in-
dustries, so important and complicated in their nature in respect
of the enormous uses to which they are ordinarily put and in res-
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pect of the most essential uses, in times of war, and for which you
require a very high class of equipment, a large amount of capital
and organised enterprise, than the iron and steel industries. For
the study of this subject nothing is more important than an essen-

tial knowledge of Geology.” With these words the Chairman re-
quested Mr. Kalyanasundaram to read the paper.

Mr. Kalyanasundaram then read the Paper printed above.

In the course of a lively discussion which ensued aftér the
paper was read Mr. B. M. Thirunarayanan said that some more
prominence should have been given to the various factors that
would lead to a localisation of the iron and steel industry. The
greatest drawback to the proper development of the iron and steel
industry in India is the want of adequate transport facilties. An
important factor for the localisation of the iron and steel industry
is enough supply of coal, fuel or charcoal. It is in the neighhour-
hood of forests and woods where sufficient supplies of fuel may be
obtained and also in the neighbourhood of loeal supplies of iron ore
that the industry could be localised. But with the development of
modern transport facilities this aspect of the
With the coming in of coal for smelting iron, ir
centred itself in and near places where coal fiel

question changed.
on industry has
ds were situated,

Further, there is the question of the technique of the industry
Originally when iron was smelted with coal, the largest quantity of.
raw material required for the industry was coal, It hag been esti-
mated in Great Britain towards the end of the 18th century that
about 3 to 3% tons of coal were required for the production of
every ton of metallic iron. But with the modern improvements in
the technique, the centre of gravity has shifted from the coal-fields
to the areas where iron ores could be found; and this change was
augmented by the developments in transport facilities. In the
United States and Great Britain there is just now going on g
shifting of the industry from the coal fields to the regions where
iron ore could be had. Perhaps the location of the Tatg Iron Works
should be taken as a parallel instance in this case,

Then there is another thing which struck me in the course of
the lecture, namely, the little attention paid to the decline of the
iron and steel industry in India and the disappearance of the an-
cient technique. Perhaps the most important and most powerful
need for a country was weapons made of iron and steel. One of the
many reasons that probably led to the ﬂi.ecline of the iron ap 4 steel

"to know how far co
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untry was the disappearance of the mam.lfactfxre
s of warfare due to the coming of the Pax Brxttanlca}.
of weflpon I think, iron and steel industry grew from out of this
Px:a‘c tically ssity ’Before the coalfields were discovered, there
military n?ce rdn;ance factories existing in Bengal, maintained by
were certall':i.o Company working at iron and steel. So it was the
the E.a - 11:3: manufacture of weapons of warfare that acted as
s}tioppm.g z:.utsee for the decline of the iron and steel industry.
the main

industry in our ¢o

. ings the Chairman, Mr. K. C. Rama-
In Wind.l n.g u‘;‘)Ttlil: fsz)iized;iterial for the lecture has been
krishnan sald-—;S describing the past and forecasting the future.
taken from boo industry has been displayed is quite evident from
That tremen.dOUS s of the paper. It would have been better if the
the exhaus’uvenefar had devoted a large portion of it to tracing th.e
author of the. Pap and difficulties that lie in the way of the locali-
present condlt'xons and steel industry in India. It is of course an
sation of.the 1?on to deal with the glorious past than to detail t'he
exhilarating thm% But an understanding of the present difficulties
inglorious pre§E? t;> shape the future; and for that we must face our
is moret ?i;‘::ﬁies explore them in detail, find out the remedies
present di ’

and thus help to shape the future.

i f an iron or steel industry depends
The real successhc;x;lv f:;;l;n:eoare e ket the by-products
to a large exten: 0fnom an iron and steel industry. It is the problem
that would resU;1 "; s the puzzling question. These should have
of by-products tha length in the lecture. Further, if the Govern-
been dealt at 1?01“: d some more goodwill, an iron industry could
ment had mamfe.s}fed in and around Bengal. The author should
have been establis more length the present circumstances of the
have dealt at Somifects of scientific discourses. It would have been
industry and the € ho have not studied the science has had it ex-
better if personsd‘:; different processes in the manufacture of iron
plained to them. a simpler language and at some greater length.
and steel goods :;:at when the paper is finally printed in the Jour-
Still, I am ;U;'ee considered a very able and useful thesis.
nal it woul ert to some details. It has been said in the course
But let me rev Jectric smelting is a misnomer. But I would like
of discussion that © 1 and charcoal are reducing agents and how far
heating a:ents. If they could be used for‘ heati.ng, .then
they are hea |4 also be used. To that extent electric heating, if not
eie‘?trf"iti'n(:l)sng would be a proper term. In the Thalamalai, Kan-
electric s 5
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chimalai and other hills near Salem, there are forests in abun-
dance, though not like the thick forests of Malnad and charcoal
could be had in plenty from those forests; and so it would not be
a difficult thing to have a well-developed iron industry near Salem.
In this connection, I remember a contribution to the Geological
Journal of Mysore saying that in Salem there is no prospect of im-
provement of the Kanchimalai iron ores. Some millions of tons of
iron could be obtained from the Kanchimalai,—which is richer in
iron ores than the iron mines of Northern India and richer than
the regions of Lake Superior. But the ores could not be utilised
for lack of coal. In that article it was stated that there was not
adequate coal in Salem and that Salem could also not have enough
supplies of charcoal because the forests near Salem could not be
so regenerating as the forests of Malnad due to climatic conditions.
In Malnad there were plentiful rains. But if hydro-electric power
could be brought to the area, if the immense potentialities of the
Mettur project could be well utilised, then I am sure that the iron
mines of Salem could be developed to an enormous extent.

Take again the case of the Tata Iron and Steel industry. Near-
ly 27 crores of rupees had been sunk into it. It is not merely the
question of obtaining the raw material necessary for the industry
that makes or mars the success of that industry. Transport
facilities should also be taken into consideration. One of
the greatest difficulties with the Tata iron works at present is that
their contract with the B. N. Railway has terminated; and pending
a new term of contract, the Government have requested the Ben-
gal Nagpur Railway to keep up to the terms of the old contract
The Tata works had to get their coal from other places as distané
as 180 miles. Freight charges would be heavily against them. That
is why the iron and steel industry should have transport facilities.
Many of the iron companies in the United States had their own
steamships. They had a smelting industry on both sides of a river
and with their own steamships, they had no waste of traffic either
way. They could carry their coal to iron and iron to coal and the
finished products overseas. The different interests of the industry
are harmoniously organised as a single unit there and that made
for large profit. Further they had big international trusts, cartels
and combines to market their finished product. What India re-

quires to develop her iron and steel industry is transport and mar--

keting facilities.
In concluding my remarks, I would like to point to
the depression in the iron and steel industry of Mysore. Mysore-
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has always been in the grip of depression. True, that Mysore is a
region with far greater rainfall than Salem and as such her forests
could regenerate more quickly than the forests at Salem. But the
greatest difficulty of the Mysore iron works is to market their by-
products. Even in America, the iron works attempted charcoal as
2 medium of smelting. But they soon found that it was difficult to
market the by-products that resulted from the manufacture of
charcoal. That difficulty should be much more in a country like
ours especially in Mysore where those by-products could not find
a ready market. Actually large quantities of tar were thrown into
the river in Mysore since they could not find a market
for that. If they could find a market for their by-
products, then the iron and steel industry of Mysore could thrive
well. It started in depression, has been in depression throughout
and the depression is getting keener day by day there. Before sit-
ting down I wish to point out that the reader of the paper has put
in a lot of industry and with some rearrangement and a little omis-
sion the paper would be a very useful one for the Journal.

With a vote of thanks to the Chairman and the lecturer, the
meeting came to a close.



“Our Mysore Excursion ”
BY
MR. N. SUuBRAHMANYAM

Under the auspices of the Madras G
eographical Associati
Prof. N. Subralfmanyam, delivered an interesting lecture 10013 o
Mysore Excursion”, in the University Geography De U
Wesley College, Royapettah, on Saturday bartment,

the 11th Novemb
Mr. K. A. Nilakanta Sastriar, University P o onoer, 1933,
tory, presided. ’ 1y Professor in Indian His-

In his opening remarks, the Chairman said
that Mr. N. S. Subba Rao, M. A,, Bar-at-Law I’)i
Instruction, Mysore would preside. It would ’ha
fortunate if Mr. Subba Rao had presided, but as ¢
for which Mr. Subba Rao had to go over to Ma
was postponed, he could not be present and as Su
able absence of Mr. Subba Rao, he consented
requested Mr. N. Subrahmanya Aiyar to deliv

it was expected
rector of Puyblic
ve been ever sq
he main business
dras from Mysore
ch in the unavoid-
0 preside, He then
er the lecture,

THE LECTURE*

Ladies and Gentlemen,

—I and my party wer
. e
xious to broadcast our exp Very much an-

. : eriences in Mysore because our excur
sion was partly in the nature of an experiment. I have had a )
nt. num-

ber of excursions with my students during the last quart

cenutry and in recent years after I became connected \githr ér of a
Phy in the Teachers’ College, the number of such excursi eogra-
increased. The peculiarity of this excursion lay in the f sions hafl
was for 10 days consecutively—the largest period on rz:lct, that it
previous longer excursions being for six or seven days ecolrd, the
second way in which this excursion was experimen t:; only, A
three or four institutions joined in getting up the party ,l i ‘}’;’as that
bers being teachers and students of Geography at t};ea the m‘em-
The institutions that participated in the exc same time,

ursion
Willingdon Training College, St. Christopher’s Tr;vix?:gt}gollf 2y
ege,

* The lecture has been very briefly summarised, ag

., ) af
excursion is given in the next article.—Editor. ull account of the
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the Teachers’ College, Saidapet and the University Diploma Class
in Geography. In a third way the excursion was experimental, and
that was, it was a mixed party. We were like members of one
family throughout the 10 days of the excursion.

On every one of the days, we had something very important
to do; and doing that, everyone of us felt that even if it had been
for that one thing the excursion was worth having. In the end we
all felt that we derived a good deal of consumer’s surplus, especial-
ly in view of the fact that the whole per capita expenditure, all told,
was only Rs. 38 without any kind of railway concession.

On the first day we visited the Kolar Gold fields. At Oorgaum
we were received by the Assistant Inspector of Mines. The most
thrilling experience for our party there was that we went 4,800
feet underground in two minutes. The various processes by which
gold was extracted—namely the powdering and mixing with water
the amalgamation process and lastly the cyanide process—
were all explained to us. The gold obtained by those processes was
taken together once in a week or 10 days, melted in a crucible and
gold bricks were made. As luck would have it, the melting was
done on the very day we reached Kolar and we had the opportu-
nity of witnessing the process.

The second day we went to Bangalore, where all the visits
were arranged by the Secretary of the local branch of the Geogra-
phical Association. We first saw the Imperial Agricultural Dairy
Farm. Then the Science Institute. In the evening we saw the Gov-
ernment Porcelain Works, Lal Bagh and the Bugle Tower. In the
Imperial Dairy Farm we saw the process of making butter and
cheese hygienically. At the Institute of Science, every one of the
research workers was working from dawn to dusk, deeply interest-
ed in his work and unmindful even of his food. At the Govern-
ment Porcelain Works we saw an instance of how in Mysore the
industries and activities were co-ordinated. In an electrical State
like Mysore, they want plenty of insulators; and instead of im-
porting them, they manufacture them themselves. Qut of the waste
from the manufacture of insulators, chinaware, etc., were made.
The only thing they imported was Plaster of Paris. From the Bugle
Tower we had a birds-eye-view of the entire city.

The third day we went to Sivasamudram waterfalls by bus.
Right along the way, we had a number of worthy objects to see,
which we would have missed if we had taken the railway route.

P
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There are falls on either side of the island: one falling in the British
territory and the other in the Mysore State.

falls, which were harnessed. (The power-house
stoke and the inclined trolly lines were then ,
the Epidiascope.) One noteworthy feature was
so obtained from the falls was utilised even in ¢

It was the Mysore
the river, the pen-
projected through
that the electricity
he rural areas.

On the fourth day we travelled from Ban
was interesting to notice the railway line running along a divide
with head streams of different rivers on either side. We t to
Malnad and found that it was on a lower leve] and. the we
the valleys of the Tunga and the Badhra, Ir; Malnadrz ‘Ze “tve
areas of unirrigated paddy cultivation in terraces was t: en:v (;
feature. At Sagar, sandal wood was the main item of exPOr: chie

galore to Shimoga. It

On the fifth day, our party went to
Falls. The Mysore Government wanted to (}f::rsles): atlhteon;?le t::et J ﬁg
British Government feared that the beauty of the falls S, L;dtbe
spoiled, if it was harnessed. (Views of the foyr different f‘:ﬁu e
shown on the screen.) Gersoppa, was one of the most w deire;
beauty spots and the thrill of it was so great that fOn er ud
any mind to come away from it one of us ha

Seeing the Badhravathi Iron works formed
programme. It was a very interesting place from
view. The co-ordination of industries ang the u
by-products were the most important things to note. They get iron
ore from the Bababudan hills, 20 miles off, Here iron wab;i elted
with the aid of charcoal. In fact, it is one of the few places ir: Asia
where iron was smelted with charcoal. For thjs purpose, all the
wood obtained from the extensive forests in Mysore could, be uti-
lised. This was another example of co-ordinated activity. Again
by the creosoting process, huge trunks of forest trees we.re made
rust proof and white ant proof to be used ag wiring posts in-
stead of iron posts. Pipe foundry was another interesting thing to
see at Badravathi.

the sixth day’s
many points of
tilisation of all

The seventh, eighth and ninth days of our excursion, we spent
in Mysore. We saw the Krishnaraja Sagar dam ga Kt;nnambadi
where a beautiful terrace garden was laid out; and travelling seven
miles along the Cauvery, we saw the monuments at Seringapatam.
We went up the Chamundi Hills and saw the palace and temple
there; we then saw the Exhibition, the Zoo and the Jaganmohana
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palace. The last thing we saw was the palace illumination and Dar-
bar. Through the kind help of one of the officials we were taken
very near the Darbar and immediately after seeing the Darbar we
rushed to the station to be back to Madras. We could not adequate-
ly express our feelings of gratitude for the unfailing courtesy and
kindness we received at the hands of the Mysore officials who

helped us in our tour.

Mr. K. A. Nilakanta Sastriar, in winding up the proceedings,
said: —Ladies and Gentlemen,—It is a very interesting discourse to
which we have been treated—frank, full and a very animated nar-
ration of experiences. I am sure that the members of the party feel
extremely grateful to Mr. N. Subrahmania Aiyar, for the extreme
care and foresight with which he provided for their personal com-
forts at every step of their, after all, not very adventurous journey.
Mysore is a very civilised State with a well-established Government,
It is a beautiful and progressive State, a State of which we have

‘every reason to be proud, for there we can see how an energetic

and benevolent administration has done everything to the best ad-
vantage of its inhabitants. The lecturer has so vividly described his
and his colleagues’ experiences in Mysore, that he has created in
us all an unconquerable desire to take an excursion to Mysore. I
thank you all for the great honour you have done me in asking me
to preside on this occasion.

With a vote of thanks proposed by Mr. M. S. Sabesan, the
meeting terminated.



An Account of the Excursion to Mysore
BY
Mg. V. KALYANASUNDARAM, B.A. (HONS.), Dip in Geo.

I have made an attempt in the following pages to give a de-
tailed account of the excursion to Mysore. In writing this I have
made use of information collected not only during this tour but
from what was collected during the geology excursion of 1929 and
the knowledge which I had gained from books like the Mysore
Gazetteers and reports of the Mysore Geological Survey, These
sources I have drawn upon only as far as it is necessary to present
the essay from the present viewpoint-the geographers'—and so
have omitted much of geology which would be superfluous and
which would not fit in with the theme properly.

I am much indebted to Mr. Subrahmanyam, for, without his un-
tiring and never-failing efforts, the tour would not have materialised
and I along with the others, would not have had the proud privi-
lege of studying the regions from the purely geographical view-
point. It was a revelation to us to know how much geography
one can study from things which appear most commonplace to a
casual observer; and it was all the more striking to me who had
an opportunity of seeing the regions earlier before I had got the
geographic outlook. My thanks are also due to Mr. G. K. Krishna-
murthi of Bangalore, the Amildar of Sagar and Mr. Solomon
Sekhar of Shimoga for the valuable tit-bits they gave us about their

own regions.

Lastly, I am indebted to Mr. Subrahmanyam again for the syn-
thetic view of Mysore—the Maidan and the Malnad—which we
being young and inexperienced, were not able to get; and also for
the comparison of the Maidan, the Malnad, the East coast and the
West coast and the study of the reactions they produce upon the

people.
The Salt Range of the Punjab has been called the field museum

of Geology in India. In a way Mysore formed the field museum of
Geography for the students of the L. T, and Diploma classes last

September.
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Before going to the details I would like to give a short descrip-
tion of the State of Mysore. The triangular plateau forming the
Native State of Mysore is the southernmost portion of the Deccan
plateau bounded on the east by the so-called Eastern Ghats and on
the west by the Western Ghats, the two meeting at the Nilgiris. On
the east the plateau descends rapidly to the level of the plains of
the Carnatic, while on the west the Western Ghats give place to
the narrow west coastal plain—the Konkan. The general elevation
of the plateau is over 2,000 feet above the sea-level so that the pla-
teau enjoys a milder climate than the Carnatic plain.

Structurally, the plateau does not show much variation. The
gneisses of the Archaean system form the country rocks here; and
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intruded among them, as narrow lenticular bands, are the horn-
blende and the quartz Haematite schists of the Dharwar system—
economically the most important next to the Gondwanas (being
the chief mineral bearing rocks of India as a whole). The plateau
is shut off from the rain-bearing winds of both the monsoons and is a
shadow receiving on an average about 40 inches of
rainfall per year. This is reflected in its agric_ultural products, Ragi
Jowar forming the main crops here as also the staple cereal,
to rice and cocoanuts along the banks of rivers and
ds of tanks. Other products are castor, tobacco, and

region of rain

and
yielding place
below the bun



270 JOURNAL OF THE MADRAS GEOGRAPHICAL ASSN.

areca with coffee on the hill-slopes. Teak forests and ga

ndal abound
in the forested hills of the Western Ghats,

Bhadravathi and Shimoga, so
understood.

Regionally the state can be divided into the eastern maidan
and the western malnad, the one differing from the other in several
respects; but in essentials in g general way they are related. More
of this will be given in the last section of the €ssay and so we pass
on to the detailing of the excursion.

Arriving at Bowringpet we changed into the Kolar Railway.
It was a change in every sense of the word—from the fairly com-
fortable main line passenger train we boarded the 18th century type

o find only in Salem branch rail-
way, etc. The noise made by the engine was not pProportional. to
the speed and there was a lot of jolting, This together with the
anxiety to see Midas’ food made us logk forward with eagerness to
the sight of Oorgaum station. The rock round about is the typical
archaean gneiss or gneissic schist granitic in Composition ; but ag
we were nearing Oorgaum we discovered the lenticle of the horn-
blende schist replacing the gneiss, That very moment we
entered the gold field, for the gold oceurs only in this hornblende
schist in quartz veins. The vegetation s of the seryb jungle type
and as we approached still nearer to Oorgaum even the little patch
of vegetation was getting thinner. We coulq See at the distance the
cyanide hills—the landmarks of the gold fields,

KOLAR GOLD FIELDS

The gold here occurs as incrustation in quartz running in the
form of a vein dipping down into the rocks at more or less steep
angles. The associated minerals are galena blende and in the quartz
veins are to be seen good crystals of tourmaline, Op account of the
dip of the vein the works are going deeper ang deeper and at Oor-
gaum the boring has gone to 7,000 feet beloy, surface level—a
depth comparable to those of S. Africa,

The descent into the underground works are by means of ver-
tical shafts worked by electricity up to about 4,800 feet and below
this either by means of vertical or inclined shafts, There are
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various levels where the workings
carried but which have been traced
The scenery of the underground is 3
system of tunnels, dark alley ways in the bo
said that the total length of all the tunnel
about 100 miles. The veins are worked by b
stage is reached the blasting is stopped and the walls are supported
by wood props. This removal of solid rock Necessitates a readjust-
ment of the forces, which readjustment manifests itself in the form
of rock bursts. Less frequently there have
props. The situation was anxious, at leas
myself in reveries thinking about what
burst were to take place just then. For g
ordeal,

were originally being
down to lower levels.
radiating intersecting
wels of the earth. It is
s in the Kolar area is
last and when a certain

been fires from the wood
t to me, when I just lost
would happen if the rock
ome others it was a trying

The ore—the blasted rock—is conveyed to lfy level by means
of trolleys hauled by manual labour and then hauled up to the sur-
face by the lift. From the shaft the troll

€ys are transported to the
works along rails and drawn by rope ways.

PROCESSES OF THE EXTRACTION OF GOLD

The first stage in the extraction of gold consists in the bregk-
ing of the large boulders into smaller pieces either by means of
manual labour or by means of machines. The broken rocks then
travel round in a continuously moving belt on either side of which
are a number of coolies standing. Their business is t
pieces of hornblende schists if any in them. This done the rock
pieces are passed on to a mill where they are crushed to powder
and made to mix with water and flow away. This is done as fol-
lows: The apparatus consists of a huge steel piston working in g
cylinder of a similar metal, a contrivance resembling the pestle
and mortar used by toothless old persons for Powdering and mix.
ing the ingredients of Pansupari. While the piston is wbrking water
is made to pass through the cylinder and this serves g double pur-
pose, it serves to cool the machine and at the same time its main
function is to form an intimate mixture with the powdered rock,
It should not be understood to be a solution, it is merely a mecha.
nical mixture in which the solid material remains in g fine state of
suspension.

0 remove the

This mixture of water and the finely powdered ore ig then al-
lowed to pass over a metal trough covered with g blanket, the
trough itself being inclined at a convenient angle. The rate of flow
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of water and the angle of inclination of the trough are such .that
when the water passes over the blanket the heavier gold particles
(gold being six times as heavy as quartz) are arrested1 arcxld the
lighter silica and the associated minerals (galena and blende un-
less intimately associated with gold) flow away.

The separation of the gold is not complete in this process. S.on.le
gold does pass away without being arrested and to re'cover it in
part the solution (for want of better or more a;?proprlate term I
am using this, not in the strictly technical sen§e? is allowed to pas;
over a second set of trays or troughs contau.nng mercury-coated
plates. The gold present forms an amalgam with the m.ercul“y an
the silica and other minerals pass down. In order to aid this prol;
cess there are persons who manipulate the flow of water and worf
with their hands on the mercury plate to ensure the process o
amalgamation.

It should be understood that in this stage too the separation of
gold is not complete, the final process being completed in the cya-
nide vats stage. But at an intermediate stage by an ingenious con;
trivance of the inclined trough and flowing water the separation o
iron is effected.

The third stage in the separation of gold is the cyanide vats
stage. The rich slimy mud is put into large vats—hggg concr«late
tanks resembling oil tanks but open at the top——cgntammg a solu-
tion of Potassium Cyanide and is allowed to remain there for tzo
to three weeks. During this interval the gold is ac.ted upon by td e
cyanide solution, the resulting product being Pofassn'um auricyani e:i,
the silica remaining as a sediment. The solution is then pl.;m}?e
into smaller tanks where gold is precipitated by the use o z12c
shavings. The sediment left in the cyanide vats go to augment the
size of the cyanide hills.

The gold in the blankets is washed out by a powerful bla.st of
water and mercury gold amalgam is distilled ; the mercury sublimes
away which is then cooled and collected for future use.

The gold obtained in the three processes then goes to t}(lle fﬁnal
where it is molten and made into ingots. The gold from
Stageh stages is put into refractory crucibles and heated‘ })y
the I‘c()afeoil burners. The gold melts and forms an inth, the sxlixca
Fle'ans itallising as glass. We had the unique opportunity of seeing
“:1 litncglt')sfbaeing taken out from the stove, weighed and marked. That
a

6
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was the first of a series of incidents which showed that “luck was
dogging our footsteps”. The truth of the statement could be realis-
ed only by the people who know the circumstances of our excur-
sion.

The cyanide sediments and the shaft heads form landmarks of
the gold fields. The cyanide hills, flat-topped and without any vege-
tation on their sides, provided us a good example of the destructive
action of water and examples of land forms known as bad lands.

The feelings of the members of the tour party were beyond all
description due to the sight of two huge lumps of Midas’ food
worth thousands of pounds, the novel and thrilling experience of
going down into the interior of the earth—4,800 feet in 2 minutes—
the dark passages in the interior, the quartz vein carrying the gold,
the thought of rock-bursts and our safe arrival at the surface and
the excellent arrangements which our host had made at Oorgaum.
That single item alone was worth the expense—members began to
say.

That afternoon we bade good-bye to our host and the gold
fields and arrived at Bangalore city to spend a most enjoyable
time under the able guidance of our untiring and selfless host there
Mr. G. K. Krishnamurthi. We were comfortably lodged, the male
members in the Central College Hostel and the ladies in the Vani
Vilas hostel.

The next morning, thanks to the foresight and the excellent
arrangements made by Mr. G. K. Krishnamurthi, we started out
at 8 am, to see the Imperial Dairy Farm. We saw the various
breeds of bull and cattle and breeding bulls. The methods adopted
for the proper preservation of fodder during the dry months, learnt
about the food contents and the digestive contents of the various
kinds of fodder and saw the process of cheese manufacture, butter
manufacture, the cold storage room, etc. This finished, we made
a long hop to the other end of the town where the Indian Institute
of Science is situated. We were led round the institute by Mr.
Varadachari of the Bio-Chemistry section and saw the wvarious
-departments. Things of special interest to us were the telegraphic
transmitter and receiver together with the jumbler and resetter,
wireless transmitter and receiver, step-up transformers and gene-
rators, ice manufacturing machines, the Plant Nursery and Plant
investigating section, the bio-chemistry section and the liquid air
plant. In the afternoon Mr. Varadachari showed us round the acti-
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vated sludge plant whereby refuse water is made usable and he
compared it with the old fashioned process.

The next item in our programme was the Mysore Govern-
ment Porcelain Factory. This is a direct outcome of the enterprise
of the State. The harnessing of the water power at Sivasamudram
and its distribution require a large number of insulators. The State
has a good supply of the ingredients of porcelain. Thus, the impe-
tus to the industry was given by the electric development of the

State.

. The three ingredients are quartz, felspar and kaolin all of
which are available in the neighbourhood itself and within easy
assemblage. In the initial stage the quartz and felspar are ground
to powder, the powder is then intimately mixed with kaolin in the
presence of water into a slimy paste. This paste is then allowed to
remain in that condition for a period of not less than two months
pefore it is taken for use,

The prepared clay is then pressed into moulds and the annu-
lar rings of the insulators made on it by mechanical means and.
after this process it is removed from the mould and passed to the
stove. In the process of preparing the insulators there is a large
amount of the clay that falls into bits and these have given rise to
another industry, namely, the models and the cups and other re-
lated porcelain articles. The process of preparing cups is very
simple. An intimate mixture of the clay in water—a colloidal solu-
tion is poured into moulds. The water in the solution soaks into the
particles of the mould and thus a thin film of solid clay is formed
on the inner sides of the mould. The solution is then poured off
and the mould allowed to stand for some more time whereby the

_water in the thin film is all absorbed by the mould and the

cup comes out by just shaking the mould. The handles are after-
wards separately attached. Similarly for models also.

The prepared models are then baked either in a hot air stove
or in an electrical stove. The hot air stove consists of a cylindrical
chamber capped by a conical structure and heated at the bottom by
means of coal. The walls of the stove are lined with refractory
pricks and the door is also of a non-conducting material. The models
are arranged inside the stove which is then fired, the changes tak-
ing place within being viewed from without as also the tempera-
ture. After a certain temperature the doors are opened and the
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charge removed. The furnace alone costs Rs. 7,000, while the elec-
tric stove costs about Rs. 3,000. The only material that the factory
gets from abroad is its supply of plaster of paris for making moulds.
This is one of the many instances to show the development of na-
tural resources in the Mysore State.

The next item in our list was the bugle rock. This is the
highest eminence in the city of Bangalore; and standing on the
platform one gets a view of the whole of Bangalore city—the in-
teresting way in which the city has developed. Here the archaean
gneiss outcrops as a single solitary hill which has been improvised
into a sort of watch tower.

Lal Bagh, the last item in our programme at Bangalore, was
gone through in a hurry. Unfortunately we could not do full justice
to the most beautiful place in Bangalore. The tall towering silver
oaks and pines arranged symmetrically around the statue of the
late Maharaja of Mysore have left a lasting impression in our minds
and it is not easy to forget the other beauty spots in the place.

Sivasamudram Falls formed the next item in our programme.
The motor journey from Bangalore to Sivasamudram gave us a
nice view of the country we were traversing. The change in alti-
tude was perceptibly felt. We were feeling hotter as we wended
our way slowly towards the falls. The vegetation was mostly of
the scrub jungle type, but along valley axes and where easily irri-
gable lands are found the character of the vegetation changed.
The ground was levelled and brought under the plough. Cocoanut
and paddy fields mark the water region. Terrace cultivation of
paddy was to be seen at places. But the predominant crop, I think,
was Cumbu and Jowar.

Geologically the route lay through the same archaean country
as we found in the Kolar area. The coarser type of granitic gneisses
(without much of accessory minerals) disintegrates into & fine
white clayey soil. One could see this clay formation at several
places along the roadside where a stream had cut its way and at
one place a basin-like area, which is probably the drainage area fo.r
the surrounding country, was completely covered with this and it
was a striking contrast to see the bare white formation immediately
after the green verdure of the fields lying close by but separated

from it.

On our way we passed by the Malavalli tank and could see the
Mallavalli hill in the far background, whose neighbourhood, our
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professor told us, was the scene of a battle sometime during the
Muhammadan rule of Mysore.

Nearing the Cauvery, a turn to the left carried the road over
the supply channel and in another half a mile we were at the Falls.
We could hear the Falls and see the foam rising above but could
not get a clear view of the same. Everyone was eager to get the
frst view and all of us walked down a distance of a furlong and a
half to get a close up of the Falis.

et
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Fig. 36. Sivasamudram : the Island, the Bluff and the Falls.

The Cauvery river flowing over the gneissic rock which, as
has already been seen, forms the bedrock in most of Mysore,
ivi itself into two branches at a point a mile or two gbove the
dlvld856 of the branches goes through the British territory, the
Falls. Wn° h Mysore State before joining its cousin below the
other thm;igthe branches leap over the edge of a gneissic cliff 320’
Folls. B0 Falls of Sjvasamudram, a name historic in the develop-
high at he are and a household name in almost all the villages
rr;ents of ﬁ;’:ﬁre That branch of the river which takes
[0) .
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the leap down the cliff in the Mysore territory is bi-
furcated into two by a lenticular mass of the gneiss and so falls in
two branches. The river has cut a deep winding gorge which
stands as a monumental specimen of the slow but sure and
steady work of nature’s moulding agents,

Fig. 37. The Falls, Penstokes and Power Station

The island of Sivasamudram had been a place of historic im.
portance—purely due to its location—but now it is nothing but a
mass of ruins. The venue of importance has changed from the is-
land to the Bluff—as the place is called where we have the modern
colony and it is a clear evidence of the changing importance of
things—characteristically geographic and marks geography as a
dynamic science.
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THE HYDRO-ELECTRIC POWER STATION

The Kinetic energy of the falls which was going to waste till
recently has been harnessed and the mad fury of the waters in
coming down the height is made to do something more usfeul than
merely throwing itself down madly. The genius that has been res-
ponsible for this is none but the late Sir K. Seshadri.

The main considerations in the successful development of hydro-
electric energy are the regular supply of water through the year
round and a certain ‘ head’ as it is technically called. The popu-
lar notion that the generator would be placed just at the foot of
the falls had been clean wiped out when we came to the actual
works. The first of the above considerations is fulfilled by the con-
struction of a small dam at the site of the old stone bridge across
the river at a point a mile higher up the river, from where a por-
tion of the water is conveyed by a supply channel. The bed of the
channel in order to conform to the level of the surrounding coun-
try is lowered in a step-like fashion so that there may be no
undercutting of the bed.

The water from this channel is stored in a large tank at the
edge of the Bluf from where it is conveyed by means of huge pipes
5 to 6 feet in diameter called penstokes to the power station situated
below at the foot of the Bluff and in a level with the river. The
amount of water flowing through the penstokes is regulated by
the load and the excess water which is not utilised flows down an-
other channel to join the main river. The head of the water column
is 420 feet.

The essential units of the power station are the water turbines
and the generators. Dynamos which produce electricity electro-
magnetically require some motive force to rotate them and this is
supplied by the turbines. The water coming down the penstokes
gain force in their descent and this force is made to rotate the
vanes of the turbines and the axis on which the vanes move is
coupled to the axis of the generator. Each turbine has a pen-

stoke attached to it.

The Sivasamudram power station has eight generators, two of
6,000 K. W, two of 3,000 K. W. and four of 1,500 K. W. and one
more is under construction. The current produced by the genera-
tors is raised by connection through a step-up transformer to 78,000
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volts—this is absolutely essential in view of the fact that the cur-
rent is not consumed in the immediate neighbourhood but has to
be transmitted over long distances and this means wastage due to
the resistance offered by the metallic conductors and the atmos-
phere. There are four routes of transmission respectively to My-

4

420
rHead of waler

Tarbine

Fig. 38. Reservoir, Penstokes, and Turbine,

sore, Bangalore, Kolar and Mettur. Each route has a double line to
serve in emergencies.

The power station is connected with the Bluff by an inclined
trolley line and there is a similar trolley line but of lesser gradient
to bring down the plant and machinery.
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The cheapness of electricity has led to its being utilised for
an innumerable number of purposes which a person in parts of
Madras Presidency would never even have dreamt of. The Chen-
napatna silk factory and toy factories are worked by electricity
and a number of places—mere unions—had electric lights. The
electric lights, the artistic way of delimiting the towns and villages
along the road with name boards and such things go a long way in
enhancing the beauty of places which are already naturally well-en-
dowed. We were told that electricity was used at places for pump-
ing water for irrigation purposes. We were back at Bangalore that
night and went to bed for a well-earned rest and to prepare our-
selves for the long journey that was before us.

7 am. on 24th saw us off to Shimoga. The journey was by day
and we utilised the interval in the best manner possible—by study-
ing the landscape from the train. At first the route lay through
the gneissic country and the whole maidan is studded with a num-
ber of hills and hillocks, the highest of which is the Sivagiri hill.
It is a typically undulating area with the said hills and hillocks re-
lieving the monotony of the rolling ups and downs; and the railway
traverses the ups and other ridges by a number of cuttings. They
would have been of importance from the geologist’s viewpoint; but,
for us they afforded an interesting study of rock-weathering. Pass-
ing from the gneissic the train enters the Dharwarian schist belt,
a change which is strikingly felt. The Dharwars are one of the
richest—economically—of the rock formations of India, it being
associated with the ores of iron, manganese, gold, asbestos, chro-
mite, etc. The iron ore mountain of the Bababudan—the steep
south-eastern scarp of which could be seen as we travelled, is com-
posed of the hornblende schist and the quartz haematite schist—
formations typical of the Dharwars.

The railway line from Bangalore to Hubli traverses through
an interesting country. It takes the water-parting between the
Cauvery and the Penner till we reach Arsikere and then along
the divide between the Hagari and the Cauvery. It was interesting
to see actually the water divide between two river basins.

The natural vegetation of the divide is of the scrub jungle
type, lantanas abounding—with palm as a variety; but the valleys
are irrigable and hence cultivated. The valley axes present a ver-
dure due to the paddy fields and cocoanut palms while on either
side the paddy and cocoanuts give place to jowar, cumbu and the

7
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palms which are finally replaced by the lantanas at the ‘ups’. At
Tumkur, the famous cocoanut marketing centre, we coul(i see
wagon loads of cocoanuts at the railway station,

In our progress westwards we were entering a region of in-
creasing rainfall and the character of the vegetation consequent]
changed from scrub jungle to mixed scrub and woods and ﬁnally
to forests. As we were nearing the hills of the Malnad, we coulg
see the forested slopes from the train. The temperatux:e rainfall
and soil conditions of these hill slopes are admirably st,xited for
coffee and hence coffee is an important product of the region. Ka-
dur—the headquarters of the district of the same name and 0;1 the
railway line, is the market for the plantation coffee from the Mal-
nad and is a very busy centre. The increasing rainfall gives rise
to arecapalm and arecanuts form a large item j
Birur. The route from Birur to Shimoga lay t
type of country, but more forested. There is a down gradient
generally from Birur up to Shimoga and near Tarikere it is a con-
tinuous down gradient for over a mile and a half, a thing which
very well explains the momentum gained by the
the recent train smash.

n the export of
hrough the same

goods train during

After crossing the Bhadra and the Tunga, Shimoga was reach-
ed at 6-30 pm. and we were comfortably lodged in the National
Lodge. We were all in high spirits, eagerly looking forward for the
sight which the morrow had in store for us; but jt was not an un-
mixed joy, as we were having an anxious time of it owing to the
indisposition of one of our party and were faced with the proposi-
tion as to how to arrange for the patient. But luck which had }I))een
in our favour was again in evidence. The patient got well enough
next morning. This was not the only evidence of our luck. We weie
to learn that it had been raining in Gersoppa for some time but
thanks to our luck, there had been no rain for three days past.

Shimoga.—The location of Shimoga served us wel] in studyin
the phenomenon of inversion of temperature. Itg altitude is jus%
about a thousand feet less than that of Bangalore and g one would
naturally expect it is hotter during the day time. Byt its being sur-
rounded by mountains on all sides accounts for the other pheno-
mena—the cooler and misty nights which would at first sight ap-
pear inexplicable. The inversion is so pronounced at certain places
that it is often 9 or 10 am. in the morning before the mist clears

away.
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VISIT TO GERSOPPA

On the 25th we were joined by Mr. Kuriyan, and we all left for
Gersoppa which proved to be the most thrilling experience for all
of us. The road lay through the maidan portion of the Mysore
State till the foot of the Ghats and then crossed the Ghats in a pic-
turesque and steep-sided ghat section, bursting into sight of the
river almost before we could expect it. The road was an
interesting study by itself clearly denoting the change in rock. For
the first 25 miles the metal was the granite gneiss, the white road
metal that people in Madura and parts of Salem district are ac-
quainted with. This gives place to manganiferous road metal
which manifests itself by its colour, resembling the older over-
bridge at Egmore just after it is covered with heavy crude oil. Still
further west the manganiferous limonitic rock gives place to late-
rite of the Ghats proper—there is no surer indication than this to
denote that we have reached the region of heavy rainfall. Laterite
has entered into every phase of the life of the people. Their houses
are built of this—on account of the ease with which it yields to
chiselling; it is easily cut into blocks of required sizes in the quarry
itself and placed one above the other with a little cement and the
percolating water will do the rest; at other places the laterite mud
is made use of in much the same way as cement or lime plaster is
used in case of a brick wall, only here instead of a brick wall they
have bamboo pillars and fences. All the houses are built of this
material. If it happens to be a rich man’s house, the laterite is cut
into regular bricks and the roofs are covered with Mangalore tiles.
It also serves as a ready road metal.

VEGETATION OF THE COUNTRY

For the first 20 or 30 miles the lantana thickets lined the road
with a few trees further away. The fields were sown with jowars
and a kind of grass for fodder purposes. As we progressed west-
wards we were entering a region of increasing rainfall. This
has its influence on the vegetation. The lantana thickets give place
to forests with bamboo thickets at certain places, the forests gra-
dually becoming thicker. One could see tall trees towering above
the slender shrubs with the wiry lianas turning round and climb-
ing up their tall robust cousins and getting as much benefit of the
sun as their powerful cousin. Further westwards the forests be-
come very thick so that it is with difficulty that one could look
through and the dominant note is played by teak trees both natu-

rally and artificially grown. The sandal wood tree also is prominent.
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But it is in crossing the Ghats Proper that one could see the won-
derful natural scenery associated with the Malnad. In the valleys
and basins paddy and sugarcane are cultivated—an unirrigated
crop grown in terraces—the lower slopes are covered with thick
orchids along the road cuttings, while
the upper slopes and the highest portiong are covered with grass.
The forest-covered lower slop

es and the grass.covered higher por-
tions recall to one the typical

Alpine scenery,

tory but the whole thing is maintained by the Mysore State.  This
speaks very highly of the attention pajq by the State in the matter
of accessibility to natural beauty Spots and indirectly promoting &
tourist industry. India has much t, learn in
western nations, especially Germg.

1S course and then takes &
westerly course to the Arabian Seg. On reaching the frontier be-
tween the Mysore State and Bombay Presidency the river precipi-
tates itself down the celebrated Falls ersoppa, These form un-
questionably the grandest beauty spot jp Mysore, rich as it is in
splendid scenery. They eclipse every other fall in India and have
few rivals in any part of the world. While excelled in height by the
Cerosoli and Evanson cascades in the Alps and the Falls of Arve
in Savoy, the Gersoppa Falls surpass them in the volume of water
precipitated; and while much inferiq

T to the Niagara in volume,
it far excels these celebrated fallg of the New World in heigh
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i f 1,200 feet and the
1i with a height of 2,400 feet, Evansqn of 1,
g zrlzszfl ere of 1,100 feet are certainly higher than the Falls of
Gersoppa 850 feet.

In the Falls of Niagara a river two miles across contractec.i to
less than half of its normal breadth, is precipitated over a height
e

Fig. 33. The Gersoppa Falls.

lume and grandeur
i1 two horse-shoe shaped falls the vo :

Oi 161:' f:efﬁz (tre:qoppa cannot hope to heat. But L. Bowring says,
of which the E

truly be called one of the wonders of the world, for al-
“It may
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though the volume of water is less than that of the Cauvery, the
immensity of height is almost without a parallel.”

“The water comes down in four distinct falls, presenting a
scene of transcendent grandeur and sublimity, whose effect is
greatly heightened by the wild and beautiful country around
abounding with a wealth of luxuriant vegetation. The Raja Fall
pours in one unbroken column to a sheer depth of 830 feet. (This
has been variously called Grand Falls, the Main Falls and the
Horse-Shoe Falls). Half way down, it is encountered by the Roarer
another fall which precipitates itself into a vast cup and then,
rushes violently at an angle of 45° to meet its famous compeer. A
third fall the Rocket, shoots downwards in a series of jets; while
the fourth called the Dame Blanche is an Undine-like Cascade
gliding quietly over the mountain side in a sheet of foam.”

The bed of the river is formed by the archaean gneisses, The
cauldron of the Rajah Fall is a sight worth seeing by itself. It is
shaped like an unsymmetrical C with the Raja and Roarer occupy-
ing two sectors. The bare cliff exhibits the gneissic banding dis-
tinctly. The bottom of the falls below the Raja Fall is not always
visible, but at certain times it is clearly visible, The depth of the
pool is said to be over a 150 feet. Below the falls is a deep winding
gorge 18 miles long through which the river slowly winds its way
The smallness (size) of the stream in the gorge as compared witl-;
the river above the falls lends colour to the popular view that
there is an underground channel from the pool to a point in the
river some way further down.

The Falls of Gersoppa have been figuring in the papers for
some time past in connection with the Mysore Government’s re-
cent proposals to harness their portion of the Falls. Unfortunately
the peculiar distribution of the Falls between the British and the
State stands in the way of the scheme materialising just at present.
The Rajah and the Roarer belong to the British, while the rest of
the Falls belongs to the State. The British Government’s objection
is mainly that the beauty of the Falls would be lost if there were
to be a dam constructed to take away a portion of the water, The
State by a series of trial experiments had come to the conclusion
that it is possible to harness the falls without in the least robbing

off its beauty.

It is needless to say what such a scheme would have in store
for the develdpment of Mysore especially with the industrial centre
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of Bhadravathi within easy reach. The materialisation of the pro-
posal together with the proposed harbour for Mysore would go a
long way in forging ahead the development of the iron industry
at Bhadravathi. From the Falls we returned to Bhadravathi.

Bhadravathi holds a very important place in the industrial
world of the British Empire. The Mysore wood distillation and
Iron company’s plants are situated here. The blast furnace with a
total daily output of 60 tons pig iron is of the American type and
uses charcoal for reduction purposes and among suh charcoal
blast furnaces it is the largest in the British Empire. The prosperity
of Bhadravathi is in no small measure due to the foresight of Sir
M. Visweswarayya, the brain behind the whole thing; and it is
founded on firm foundations—as the iron ore at the Bababudan
hills alone, it is said, at the present rate of consumption would last
for more than a hundred years and iron ore is available at other
places too; limestone and dolomite are quite in abundance and
lastly the thick forests of eastern slopes of the Malnad provide the
necessary fuel. The prospect of the Jog Falls being harnessed in
the near future lends further strength to the scheme which had
been boldly launched by the State.

Bhadravathi a modern town which has grown on the left bank
of the perennial Bhadra, a head stream of the Tungabhadra, is a
well-planned town, well-equipped with electric lights, filtered
water, club, tennis courts, etc., and offers a striking contrast to the
old town of Bankipur on the other side of the river, with which it
is connected by a masonry bridge, The Mysore Iron Works are the
pulsating heart of Bhadravathi and the new town owes its exist-
ence to it. All the people earn their living from the Iron Works and
it is a counterpart in South India of Jamshedpour.

PROCESSES OF IRON MANUFACTURE

Iron does not occur in nature in the metallic condition (except
as meteorites), but is largely obtained from a number of its ores.
The quartz haematite schist capping the Bababudan hills is the
basis of the Mysore Iron Works. The ores are mainly haematitic
with a certain admixture of limonite and ochre but no magnetite.
This together with a certain amount of siliceous haematite is
brought from the foot of the hills in wagons along trolley lines and
mixed with a certain amount of limestone and charcoal (prepared
Jocally) and the blast furnace is charged with this mixture. The
furnace is heated by means of hot air blasts which are themselves
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heated by the flue gases. The blast furnace is heated to a tempe-

rature of 1500° F at which temperature certain complex reactions
take place within, giving as end products metallic iron (pig iron)

calcium silicate (slag) and a mixture of CO. and CO. The moltex;
iron settles down to the bottom of the furnace and is drawn off
at intervals of 6 hours; the slag which too is in a liquid condition
is lighter than the metal and hence floats on the surface of the
molten iron and so comes last and is diverted into g separate place
where it is allowed to cool. The molten pig iron is allowed int

channels made in sand and is allowed to cool there. The furn .
works throughout day and night and the sight of molten iron we;:}i
its liquid glow is simply grand during the night time. It
the whole works with a weird red hot glare which made
our conception of hell.

lights up
us recall

The pig iron drawn from the furnace is cut into pieces whil
yet in a plastic condition for handling in the subsequent sta ::e
The pig iron thus formed is then passed to the foundry wheri ft
is remelted and cast into an innumerable number of things—things
which include pipes of several sizes, iron fencing, gates, lamp posfs
sign boards, name plates of towns and villages, etc. The foundr,
building is equipped with several costly appliances such as electrii
smelting furnaces, lathes, punches, drills, electric cranes which lift
up huge cupolas or crucibles containing the molten metal carr
it from place to place and lift it into the moulds. By the op;ratioi
of a lever the operator does the work of many men and that too
within a fraction of the time required by human labour.

The Iron Works use scrap iron also in addition to the pig iron
got from the iron ore by reduction. The scrap iron pieces are lifted
by an electro-magnetic crane and put into another furnace
where it is smelted. The molten metal drawn off in huge buckets
is hauled up and taken to pipe casting sections by an electric crane

Associated with the Iron Works at Bhadravathi one should not
the following : the charcoal batteries, the apparatus {o ©
ration of the by-products of destructive distillation an
plant ; the air pump, and the power station.

r the sepa-
d creosoting

The wood from the forests around Bhadravathj brought b
trolleys is packed in a steel carriage and pushed into the battery
chamber the walls of which are lined by fire bricks made from loca};
aluminium silicate. The chamber is heated by the burning of
carbon monoxide from the gaseous by-products. The chamber is
then closed by the double door and the wood allowed to remain
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there for a certain period. During the period the hydro-carbons
and nitro-gaseous compounds escape as gases leaving the pure
carbon in the form of charcoal. The gaseous by-products contain
among other things carbon monoxide CO which is separated and
used for heating the battery. By a process of differential distilla-
tion a number of liquid products of varying density are separated
chief among which are ammonia (separated as am. acetate), wood
tar, wood alcohol, heavy wood oil and creosote. We were told
that the by-products of the charcoal battery were more paying than
the iron industry itself.

Creosote has got a peculiar use for it there. It is used for
the creosoting (coating with creosote) of logs of wood for use as
electric posts. The creosoting process hardens the wood and makes
it less liable to rotting.

Attached to the works are two pressure pumps which pump
air into the 4 hot air stoves. The stoves which look like iron cylin-
ders are lined on the inside with fire bricks. The flue gases con-
sisting of a mixture of carbon monoxide and carbon dioxide is
allowed to burn here and heat the walls, and the air in contact with
these heated walls get heated thereby. This use of the flue gases
serves a double purpose (i) that of heating the hot air stoves with
the minimum of expense; (ii) and the more important one than
the first is that it thereby prevents the carbon monoxide from con-
taminating the air with its poisonous qualities.

That night we bade goodbye to Bhadravathi. We would have
liked to remain there for some more time and enjoy the privilege
of going up to the ore mountains through some of the most beauti-
ful natural scenery associated with Mysore, were we not pressed
for time on one side and the pinching of our pockets—a more
potent influence—on the other side. The next morning we arrived
at Mysore in good spirits. Our sick list was replaced by a list of
good spirits.

MYSORE

The first impression that made itself felt on us was the hotter
climate of Mysore. It was not so bracing as at Bangalore. The
second impression was that caused by the buildings, roads, lights
and the general lay out of the city as a whole which offered a strik-
ing contrast to that of Bangalore—a contrast which made itself
more impressive as we saw more and more of Mysore. Mysore and
Bangalore are both built on undulating platforms but the undula-

8
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tions are milder and more subdued in the case of Mysore than in
the case of Bangalore. The curving roads of Bangalore were
absent in Mysore, where they are straight, broad and less steep,
and arranged in a rectilinear fashion, cutting the city into a num-
ber of rectangular fragments—a feature which recalls the plan of
Pondicherry.

Mysore is essentially a city of palaces and guest houses :

and
Bangalore a city of parks and picturesque suburbs. The import-
ance of Mysore is the fact of its being the capital of the State;

while Bangalore is the administrative capital.

MYSORE DUSSERAH EXHIBITION

The Dusserah Exhibition is nothin
but we could notice a peculiar featur
bits on the electrical side,

g but a Park Fair Exhibition,
€ as regards this. The exhi-

'ivory section and toy (wooden) section
formed the largest part of it. To a casual observer it would mean

nothing. But, to a trained eye it was a meaningful sight. The
electrical appliances had to be associated with electrical develop-
ments, the ivory works with the elephants in the state forests of
Mysore and wooden toys with the industry of Chennapatnam. The
exhibition was styled the All-India Exhibition ; but to me it iooked
typically a Mysore exhibition. I could not help associating the
manufacture of incandescent mantles by an Indian gentleman, an
assistant of Dr. Sir C. V. Raman with the geographic surround;ngs
—the progressive state with many practica] ideas, practical and
original methods and the halo surrounding the name of Dr. Sir C. V.

Raman. The mantle is claimed to be one step better than the best
mantles we could get till then.

Chamundi Hill. The Chamund;j
programme for the 28th morning.
separated the foot of the hills from
though to begin with we were given
hope carried us to the foot). The
of the number of gneissic hills that
teau. It is lenticular in shape wit
east to west direction and gradually increasing in elevation from
east to west. At the top of the hill are situated the Chamundes-
wari temple and the Maharaja’s palgce, Chamundeswari is the
patron deity of the Mysore royal family ang is also known as
Mahishasuramardani from which the name of the city itself is
derived. From the top of the hill one gets a full view :’f the sur-

Hill formed the item in our
The distance of 2 miles that
the hostel was done on foot,
hopes of a tonga ride (which
Chamundi Hill is gp example
are scattered all over the pla-
h the axis of elongation in an
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rounding country, and traces the development of the city in several
directions. The city itself is at an elevation, with respect to the
surrounding country. But within the city itself the development
has been on a scientific basis. The sites of buildings like the palaces,
guest houses, the aerodrome, etc., are on higher grounds, the lower
ground being utilised for gardening purposes. As we were going
to the foot of the hills from the city, we had a lake to one side of
the road while on the other side there was a garden with cocoanuts
and other vegetables in the lower level.

Beyond the city of Mysore, the land falls in height, rapidly
in the direction of the Cauvery. In this direction one could see
one continuous green patch. In all other directions there was the
alternating ups and downs characteristic of the Mysore plateau
with the slopes covered with fields and the higher ground covered

with scrub jungles.

With a sweep of our eyes we could see the Nanjangod hills,
the distant view of the Nilgiris and the line of hills that mark the
eastern edge of the plateau—the eastern ghats.

Midway between the foot of the hills and the top is a huge
monolithic bull about 12" to 14" in height. It was smaller than that
of Tanjore and, I was told, than that of Lepakshi also.

There is an excellent motor road going up the hill and one
could get to the temple gates in a car. The road begins the ascent
from the eastern end of the hill and after a number of zig-zag bends
arrives at the top after a length of 6 miles.

The sight of the hill is grander during the night than in the

‘day time, as the lights arranged along its crest appear against the

dark background as a line of bright stars.

The importance of the hill is in its temple and the palace. The
temple is the counterpart of Tirupathi; and every year thousands
of pilgrims flock to see it. But it also forms an item of interest for
tourists to-Mysore, especially so during Dusserah when millions
of people go to Mysore and not a few like us pay a visit to the
hill, the temple and the palace. This ever present stre:.am of devo-
tees and visitors has given rise to a number of shops lining the way
—sweetmeat shops, tender cocoanut shops and shops where one
can get things for performing archana. These shop owners depex:xd
on the generosity of the people that come there and we also in
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that capacity contributed to the sal

The beggars also ply their trade hee of some 30 tender cocoanuts.

re in large numbers,

, of which we h
we managed to arrange for them. We :::eh::clzzg ;xsuz;l‘l shfare,
P, ol us

including some heav i i
.. y weights, in two 5.
jective was worth this inconve’nience. seater cars. But the ob-

4 The jg}lrney from Mysore to Kanna
own gradient and the features of the land hi
f i . which we ha i
cllz:; :lhuea:t?:: en’;‘; of Chamunq,, we could corroborate :ovr:ogco(::
e o . ere was a.n Impression among some of us that
© Inclusion of Kannambadi dam into our crowded ®
knowu'lg full well the short time at our disposal wae programme
of having no sense of utility, no discretion and,n §dnoth1ng short
best to utilise the short time at our disposal o idea as to how
vanished into thin air when we saw the ‘S al
gardens below the dam. eautifu

mbadi is also g continuous

But impression
1 fountains and

The Krishnaraja Sagara Irrigati

. . ) gation Scheme of whi
badi dam is a unit has been one of the engineering a‘ii?annam-
of the world of to-day and of epic importance to Mysore vements

The Cauvery at the site of th e

two hills while higher up there is :a(ti::\lﬁ}ri:i ;)?J:dv::ll e’-’t:e tw'een
The idea of a dam is not of the modern times—it is said :Late l"I“s“ie.
Sultan actually began the construction of a dam at the prese tlpPu
—but it is the practical undertaking and successful copm let!i1 Slt:
the scheme that is to the credit of our 20th century, a cregit v:}?'(;)
goes to the grand foresight of Sir M. Visweswara;rya The ri\l/i_-

was dammed at the narrowest part of the valley and ti'ne waters ;
the Cauvery thrown back to form a huge lake of over 7 s m'lo
in area and with a maximum depth of about 120 just behci;ld lt }G:s
dam. To feed the Cauvery below the dam a number of sy; .
have been constructed which when open throw jets of wats uu;ess’
away. Associated with the dam are other irrigation canals erTh

sluices are all operated by electricity. There is a road right. al :
the dam so that it is possible for motorists to pass from one ;35
to the other in the car itself.

But the most creditable thing, which is typically Mysorean, is
the way in which they have made it an object of attraction. 'I"he

use to others.
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fountains and the gardens just below the dam cannot be adequately
described in words. One should go there, sit and watch it for hours
till one is practically fed up with it, which is not so easy. It is this
association of a sense of artistic beauty with all their undertakings
which I call typically a Mysorean characteristic. I have forgotten
to mention one thing. Here again, as in the case of Sivasamudram
the mad fury of the rushing waters can be harnessed for the pro-
duction of electricity. Turbines and generators have been erected
here to supplement (and as a reserve in a case of emergency) the

Sivasamudram power works.

The taxi took us then to Seringapatam which place was reached
at about 5-45 P.M. The number of items to be seen were many but
the time at our disposal, 30 to 45 minutes, was too short so that we
were compelled to fly through the items. But this flight has done
some of us some good. It has left such lasting impression of the
few things that we saw that it has given birth to a burning desire
in us to go to these places once again and complete our sight-seeing
and the reconstruction of the unrelated facts. '

The first thing that we saw was the Fort. We entered it
through the Bangalore gate and caught fleeting sights of the ruins
of the one time stronghold of Tippu Sultan. Our destination was
the swinging bridge, the De Havilland arch. Arrived here, we raced
to the top of the bridge and jumped—the bridge slowly and majesti-
cally swinging. The bridge is a masonry construction and the cause
of such swinging phenomenon in such a masonry construction has
been the subject of discussion among scientists and engineers but
no definite conclusion seems to have been arrived at yet. History
goes to say that a certain French engineer in the service of Tippu
Sultan built this to show his skill in engineering and Tippu re-
warded him by cutting his thumb away so that it may not be of
We rushed through the temple and then in the taxi
we sped along the road to Daria Dowlatt. It was this that made us
regret our inability, due to shortness of time, to enjoy the sight to
the full. Of the internal beauties we could see very little, dark
as was the interior, made darker still by the lateness of the day.
The pool in front and the avenue along on either side of the pool
brought before our mind a similar sight in the Taj Mahal. The
situation, on the panks of the Cauvery, the beautiful parks and

gardens bring the similarity much closer still.

From here weé motored to Gumbaz to see the tomb of Tippu
and Haidar, The architecture of this was beautiful like that of the
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Daria Dowlat and we could only curse our stars for our inability
to come earlier and have the benefit of taking some photos to help
our mental impressions,

We slowly wended our way back towards Mysore which place
we reached at 7 o’clock. A most spectacular sight was awaiting
us. Some of us had a partial view of the palace lighting but the
sight which was in store for us astounded us all. We could not
see the building of the palace but the whole of ijt was
covered and lit entirely by brightly coloured electric bulbs
There would have been some millions of these bulbs anci
the light of all these threw a lurid white haze in the
sky which is strikingly and beautifully observable when
there are some clouds. We have heard of flood lighting and
other such phenomena in western countries and this is the South
India counterpart of them. Such a huge consumption of electrical
energy is made possible by the cheapness of electricity which in
its turn reflects upon the foresight and thought of Mysore’s Dewan
in the development of Sivasamudram power.,

A huge crowd had collected in front of the durbar hall to see
the durbar that was in progress while an enormous siream of peo-~
ple was passing in and passing out through the gateway to gaze at
the lighting of the palace. We too followed the stream and were
making our way to a point of vantage wherefrom we could have a
close view of the durbar but the fury of a passing crowd forced us
back to the entrance and being caught in the stream we had no
other go but to leave ourselves to their charge and get out, much
as we liked to get in and catch a better glimpse of the I;ghting
and the durbar. That night we returned to the hostel with our
minds full of visions of the palace lighting.

Zoo. The next morning was spent in going round the zoo and
the Jagan Mohan Palace Art Gallery. The 200 will be gn eye
opener for the person who has visited only the Madras managerie
because of the wealth of animals and the name and habitat of each
written on their cage. There are so many species that are present
there which have their habitats in India but which we do not know
that it is really an eye opener shedding light on the wealth of the
Indian fauna. The attempt of the authorities concerned in giving
conditions similar to their natural habitat is a pleasing factor and
reduces the quality of the sin committed in depriving them of their

freedom.
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The Jagan Mohan Art Gallery contains one of the finest col-
lection of Art pictures, paintings and the like. There is much of
local history in the pictures there.

The evening of the 29th, the last day of our stay at Mysore,
had in store for us the grandest spectacle (barring Gersoppa) of
the excursion. The procession is said to be unique of its kind in
India and people from far and near including hundreds of Euro-
peans congregate to the city to see this. This is the concluding
item of the Dusserah festivities; and this over, the curve changes.
The constant influx of people into Mysore gives place to an efflux,
an efflux so rapid that it is impossible to get accommodation in the
trains. The procession consists of a long march past of the Mysore
regiment followed by the state officials of importance preceding
the Maharaja, the Yuvaraja and the heir in a gorgeously orna-
mented elephant, the relatives of the Royalty followed by the van-
guard bringing up the rear. The day is one on which all the people
pay their homage to the Maharaja. The numerous offerings to
the Maharaja by the peoples and the thunderous cheers which
the Europeans gave, are still dancing before my eyes and ringing
in my ears. The procession would be a mile in length.

The more fortunate members of our party had the good luck
of going to the destination of the procession and enjoy the sight
there, but I happened to be one among the unlucky lot and did not
have the privilege of seeing that.

The night of 29th saw us off from Mysore. The amusing incident
that happened at the station we can never forget. All our things
were inside in a reserved compartment, tickets had been purchased
and two of our party were there but the rest of us could not get in,
in spite of the fact that we had the tickets with us. It was then that
our host Mr. N. S. Subba Rao turned up. He went and brought
an Inspector to lead us in. A charge to the left, an elbowing to
the right and a passage was made for us in the surging crowd at
the entrance and then the gates were opened wide to admit us in.

The distance of 82 miles was done leisurely enough and we
arrived at Bangalore city at 6-30 A M. We were all looking for-
ward for a happy time at Bangalore and had already drawn up
programme for the day, when down came the news like the bolt
from the blue that we were going direct to Madras. We had no
other alternative but to accept it and so we entrained for Madras.
The disappointment had robbed us of much of our spirits, and the
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thought of our being in the Madras trai
back ‘to home, sweet home,” made us
us a sense of expectancy. The party
punster was lacking in his ready wit
and the home sickness made the time dreary and the members
spent the time as best as they could either in reading something or
simply dozing. We arrived at Madras at 2-10 P.M.

N, and that we were going
home sick and induced in
Was unusually silent, the
and humour, The silence

Synthesis. Mysore consists of two re
the maidan. Before the tour we had onl
partly untrue—of the malnad. We took j
extension of the maidan proper, an e
heavy rains of the monsoon track and ¢
true picture of the malnad dawned upon us only when we traversed
the region ourselves. The maidan, as has already been seen is a
region of gentle undulations intersected by a line of hills—the
rounded boulder hills of the gneissic rocks. The downs are clothed
with cultivated fields growing cumby and jowar generally, with
palms as the natural vegetation while along valley axeg and imme-
diately below lake bunds irrigated paddy and cocoanut palms re-
place the other crops. This type of irrigation—bunds across the
river with artificial tank formation h?lding up and storing up water
during the rainy season for use during tht? dry season-—ig charac-
teristic of a large part of Mysore (I.n this connection I have to
notice the peculiarity of these bunds in Mysore state.) The wetter
western regions of the maidan concentrate gn areca palm, and
travelling near Birur we could see largg Plantations of areca palm
and cocoanut palm which has made Blrur a very big areca nut
centre. The ‘ups’ are all clo?hed with la‘ntana which dominate
over all other kinds of vegetation up to Birur beyond which the
increasing rainfall gives rise to wooded areas.

gions, the malnad and
Y Very vague notions—
t to be only the western
Xtension into g region of
onsequently forested. The

The malnad also in a general way consists of ups ang downs
but the gentleness of the profile of the maidan giyeg place to
sharper angles. We have steep slopes ang deep valleys taking the
place of the gentle ups and downs. The Way in which the land is
utilised here offers a striking contrast to lthat of the maidan, an
explanation of which is not fax_' to seek, if one understands the
climatic conditions. A fertile soil and risimg | reams clothe the

lleys with verdant cultivation. The rising hil] slopes are beauti-
ful ot h tall waving trees of the tropical monsoon forests which at
ful thla offer light and shade enough for hidden plantations of
Sz;;:ep f?iegher up are grassy downs giving the appearance of velvet
c .

ered side from a distance. Above all the gigantic mountains
cov
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jesti i tastic peaks. Human dwell-
rear up (n hea;l sf r:?zfxzzg?’ lzt(;cf:tl;ge here and a‘cottage thei*:le
e fe‘w - 3ely amidst wooded slopes bordering thel fie ds
situated plc'tm:esiled paddy, sugarcane or areca Palm or p ag:a;:
S tutnhl:r;lg(inestead of a farmer and his famxly:: T’i‘z\»;z:esszm
reprosen i ar between.
arI(: none and }\:ﬂlai(i:l:rfo fte}::i: I}11((1)rrf1esteads and f?rms an.c‘l hencci
T lti \ Ii:)s tempted to surround himself with gll his n(;cest
cach hmilsi}:l(c)cezrc‘ls to a large extent in making himself independen
sities and ¢

Kinely it
h ternal world.” Such is the malnad and how strikingly i
" of the exte .

. . . he
1d differ from the maidan one could gather if he visualises the
would diffe

two.

and downs farther we can
ing the analogy of the ups : : an
Carr}jcl}?eg east and the west coast with the two regions no
compare

above.

tern plain (meaning the region to the east of c;ch; pl;:

T}.le eash Eastern Ghats) consists of the same ups an 1 OY~ |
te}i}l }flr;l;;;uzlly becomes milder in profile :;ll it is rae l:l\lred :t }':3
o i ion and the downs a '
along the‘ CO?St. t}'f: ihl?:::t:ro?f ?che crops varying with the clllma;
with cu%t{vatmnilile the higher regions are wooded areas, molst 3(71 o
ne Condltlcfns V‘lle type. The population is more or less evgn y dis-
thf;) S:r:llbbi::n\;gvith a tendency to concentration on the plains.
tribute

in the

the west coast also the same features are repeated ;:Om o

Onreceding regions but the valleys or the downsf thiriv o wconast.

::Ere;'lg)her lands remaining as land areas propfel‘ho Malabar coast

e hl backwaters of the Ma ’

ed valleys form the ba : -reaching
The‘dflio‘zrrr:ce of which on the life of the people is of far-rea

the infiu

importance.

i on-
Thus, in the four regions noticed above, the ggn'erglﬂ;zeof)fcde-
, i he difference bein
i the land is the same, t ; de-
ﬁguratl:}rllegfthan of kind. This change in degreg of the t;:hy}sl:fe
gree ra tion coupled with local conditions of chmate',n eth; Jave
conﬁg.ul‘a; umental in giving rise to different respox:lse.xh e e
been lr'ls y The thickly (relatively) populated an n}(: e
o reglons.stern and western plains are different from 1tn aedr atively
tural’y) jfated maidan and the thinly p;)lplula}teih:xa“est .and Lhe
less pop eople while in i
s to see more peop ' ' ! o
malnad }:me :gzlge resort to seclusion or a quiet hf'e as a variety
CO;Stjé t'Lh‘z }:lead monotony of life in a crowded city.
relie

9
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Secondly, what struck us most was the co-ordinated character
of the industries and the admirable way in which the naltic el
resources have been profitably utilised. We have alread seen ur?
one instance of this co-ordination, namely, the relation S(I)f th only
celain factory to the hydro-electric development, The chee por-*
of electricity has given rise to a large number of industries 3!:;1955
industries mostly, but which have been developed on wise' lci0 agte
ensure co-operation between the cottage industries and the l:le; .
electric development. This co-ordination has made it pOSsibly ;‘o-
the cottage industry to exist side by side with electric develo : otr
a feature to which one cannot give credence at first Thispfnen :
vealed in the Chennapatna toy works, silk factory' etc ;RS re-1
development has been facilitated very much by elect,ricit' ura
sees in the South and South-East Mysore. In fact oneyc:s oy
“ Electricity has metamorphosed South and South-East M n saz
This programme of development on electrical lines is to be : SO;G.d
to the North-West corner of Mysore in the near fut pr ie
Mpysore State’s project is materialised. ure, if the

We have already seen how the State makes use of its res

in Kaolin, quartz and felspar in the preparation of electric insl(:lu :Ceg?
with other porcelain ware as by-products. Another instancaeor;
a similar case is the iron industry. The forests are utilised in t}?e
manufacture of charcoal for the reduction of iron ores and thi

process of charcoal making yields a number of by-products ixi
cluded among which are alcohol, acetic acid (cal. acetate) tat:‘
ammonia and creosote. The ammonia is won in the form o; am‘
phosphate which is utilised as a manure. The creosote is used m
a novel way. When wood is impregnated with this compound, it
protects it from attacks of insects and decay. This property of ;he
creosote is taken advantage of in -utilising the forest resouices for
the development of electricity. The giant trees of the forest are
cut and subjected to a process of creosoting (the logs are placed
in'a chamber into which creosote is let in a vapourous comztion)
whereby creosote is impregnated into the logs and thus ensures
their long life. Such posts are used as posts for carrying the power
cables as in the case of the Sivasamudram-Kolar line, the Siva-
samudram-Bangalore line, etc. This finds a use for, the giant
trees of the forests and at the same time reduces the huge capital
expenditure which the employment of iron posts would entail.
The cheapness of electricity has been well utilised as in the beau-
tification of Mysore. This sense of beauty and a taste for artistic
things is well seen in Kannambadi where we have the gardens
and the fountains, in Mysore which is even ordinarily artistically
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{lluminated and more so during the Dusserah period. All these
:hings of the “electrical state” have electrified our imagination
and provided us with a new sense of perception and a new angle

of vision.

Thirdly, the Mysore authorities are anxious to let people know
about their achievements. They do not put any sort of restriction
whatsoever in the matter of visiting their works. We could not
understand at first how the large number of ordinary people are
given permission to visit the power station at Sivasamudram and
then again at Bhadravathi. It was at Bhadravathi that we came
to know of this. Our host explained that it was their policy to let

eople know about things popularising their works, a policy which
would not be practicable if they were to restrict admission to

selected few.

Conclusion. To conclude, I cannot find words to express my
joy, my thankfulness and my gratitude sufficiently. The tour was
a complete success, thanks to our luck which would never leave
us even if we were prepared to leave it. The excursion was in the
nature of an experiment, upon the success of which the recurrence
of this item in the years to come depended. We have the proud
privilege to say “ we are the members of the first experimental
tour ” for the grand success of the item is due to the conjoint
influences of all of us and of which one can rightly have his share
and be proud of it. Each of us have our own joys but the joy of
our sisters should be beyond all bounds for the opportunities
offered to them, for such an illuminating excursion are few and far

" petween. The most noticeable feature was the family relationship

that existed among us. We were like several members of a single
family and did not feel like strangers at all. This is an important
attribute to educational tours, that they have a high social value
besides the practical and educational values.

Finally, I cannot but conclude this attempt of mine without a
word about Mr. Subrahmanyam, our leader. He was not a pro-
fessor there. He was treating us more like his own sons and
daughters than like students. May God give him long life and

prosperity !



News and Notes

It is regretted that this and the previous number of the Journal
were considerably delayed in their publication, owing to ca sa
beyond the control of the Editor. Steps are taken to see that . el's;
delays are not repeated. at sue

* * * * "

Mr. V. Krishnan, who was appointed to carry on the Regional
Survey of Tiruvallur on behalf of and under the guidanceg Ofa
Committee of the Association, has since been awarded a Rese:r :
Studentship of the Madras University for continuing and N
pleting the work, thereby relieving the Association ﬁnanciz?lm-
During the period of over two months when he worked for tls;a
Association, he collected data and prepared maps of land utilisa-
tion, crops, etc., of a few typical villages in the Tiruvallur Region
A Report of the Committee will be published in the next nuribex:
of the Journal.

* * % * “

The excursion to Mysore, the programme of which was pub-
lished in the July issue of the Journal, was quite a successf\;l ine
A detailed account of it by one of the members of the part .
Mr. V. Kalyanasundaram, is included in this number. It is prop()Se):]’
to conduct a similar excursion this year also. The place, time and
other details will be notified in due course.

* * » * »

The two suggestive syllabuses published in the J uly issue have
evoked a general interest in the lower and middle schoo] work
in Geography ; and there have been several inquiries about them
In this connection we wish to point out to teachers and head.'
masters that there ought not to be a single stereotyped syllabus for
the middle school classes, where the iron hand of uniformity should
not be laid as in the high school. In the latter case, there is the
excuse of the great need for a common examination. There should
therefore be elasticity and local option to try and work out any
reasonable syllabus. The real emphasis ought to be on the prin-
ciples to be kept in view in the choice of topics and on the method
of treatment. The Departmental Syllabus is out of date and out
of print; and in revising the same, it is hoped that two or three

- G
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alternative syllabuses will be issued as suggestive of the kind of

work to be done, incorporating the main principles.

* * * : * *

It has been decided not to have a Summer School of Geography

-during the coming summer holidays as in previous years, but to

hold a Refresher Course, preferably for teachers of middle school,
later on in the year, either during the Michaelmas or Christmas

holidays. The details will be notified after they are settled.

* E * * *

The Fifth Conference of the Association will be held at Anan-
during Christmas Week, when papers on various aspects of

tapur L .
District will be read by specialists,

the Geography of Anantapur
each in his own line.

* * * B %

The S.S.L.C. Scheme and Syllabuses are again in the melting
pot with scarcely any decent trial given to the existing scheme.
The position of Geography in the proposed reorganisation is, of
course, theoretically not worse than that of the other long-standing
subjects of the school curriculum, But actually its position is
bound to get far worse, owing to the fact that no men’s college and
only one women’s college has provided for the teaching of the
subject at the Intermediate stage. C Group Geography in the
High School has consequently been a blind alley, which few have
ed to enter; and when the A Group Geography goes shortly,

car
e importance of the subject are bound to be very

its reactions on th

adverse.
* * * * *

In this connection we wish to reiterate the great desirability
of the Educational Department and some private managements of
colleges taking immediate steps to provide for the opening of
eography at least in the Intermediate course, leading eventually to
the Degree course in the subject, which at present has only a paper
existence in the University Calendar. There is a false fear in some
he equipment for it will be a very costly affair. But
we can assure that an institution can start the subject with a mini-
mum equipment within less than a couple of thousand rupees. And
as for the staff, we have had for two years the Diploma Course in
Geography, which has supplied among others Honours Graduates
in Science and Humanities who have taken the Diploma in
Geography with distinction, and who are, therefore, competent and

quarters that t
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qualified to handle the subject at least in the Intermediate classes
The half a dozen institutions that once started Geography in thé
Intermediate Course and were forced to close down for want of the
qualified teacher can no longer have any excuse for not reopen-
ing it now.
* » * " N
We are glad to find that the modern type of questions which
has long been urged for adoption in the S.S.L.C. Examinati’on has
been definitely accepted by the Board; and model questions iiave
been issued in all the subjects. In Geography more than in the
other subjects of the S.S.L.C. Course, the effect is sure to be
beneficial, as otherwise it will not be possible to have a valid and
comprehensive testing by an hour’s question paper on three years’
study in the subject. |

* * * * *

Most of the branches of the Association have not been showi
signs of life ; and some of them had to be closed down as thees ngf
Chittoor, Erode and Nellore. But Vizagapatam and COimbato;-)
branches have been exhibiting steady activity. The former ; e
contributed a number of important papers, which have been u:s
lished in some of the back numbers of the Journal. The I:lex;
issue will contain two papers read before these two branches )

* * * * *

There are several useful ways in which branches can ca
on and contribute to the work of the Association. Studies rry
their immediate environment from various points of view ma Zn
made by members and others and read before the branch y :1
subsequently published in the Journal. Excursiong la;x tan
lectures, model lessons, discussion of syllabuses, collectioim of l: rr;
data regarding weather conditions, economic facts, etc. for u‘tflﬁ
cation in the Journal are some of the other important wa;zs i P b i-
branches can function usefully. n which

* * & . .

The Journal completes its eighth volume with thjs i
With increasing the size of each number to more than double wll.lle,t
it was at the outset, and as a result of adopting linotype primia
and superior get-up as well as on account of the large cost ngf
the numerous maps and diagrams, it has been found very difﬁcu(;t
to make both ends meet. We, therefore, appeal to such of the
non-journal members as can afford it to go in for the Journal
and to the journal members to secure fresh subscribers, both ir;
the shape of members and of institutions,

Reviews

The Making of Geography. By R. E. Dickinson and O. J. R.
Howarth. (Oxford University Press). 264 pages. Price
8sh. 6d.

This book treats of the growth of man's knowledge about the
earth and of the progress of geographical science {rom the first
surmises of the Sumerians, Egyptians and Homeric Greeks to the
most modern developments of physical and human geography. The
journeys of the great explorers and travellers of all ages are men-
tioned in relation to the advances in geographical theory to which
they led. But the book is more concerned with the building up of
the geographical science on the results of exploration, rather than
as a history of exploration itself.

Of the two collaborators in this work, Dr. Howarth who has
done the earlier chapters has gone into the subject of ancient and
mediaeval development of geography in a comprehensive manner.

. But most readers of the book are likely to be more interested in

the later chapters by Mr. Dickinson, which deal with the growth
of modern geography from the Age of Discoveries with the advance
of the physical and natural sciences in modern times. Especially
interesting is the elucidation of the work of Humboldt and Ritter
as the progenitors of modern geography, and of Lyell and Darwin
who contributed to the development of physical geography by esta-
plishing the doctrine of Evolution in their respective inorganic and
organic spheres. In the chapter on the development of human
geography the doctrine of geographic determinism of Buckle,
Ratzel and Semple and its subsequent muodification into the
< possibilism > of Vidal de la Blache, Brunhes and Febvre have been
explained very clearly. In the chapter on Regional Concept, the
development of the regional idea has been traced to the work of
Dr. Herbertson, who approached from the world whole,
dividing it into major natural regions, and that of Vidal de la
Blache and his disciples, who insisted upon the study of * relations
between geographical conditions and social facts viewed at close
quarters, in a well-chosen and small field” as an antidote to the
danger of large generalisations.

The publication is an interesting and scholarly work; and it
is illustrated with a number of diagrams, showing the salient
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features of famous maps,

and examples of early astronomical and
survey instruments.

* * * * *

Principles and Practice of Geography Teaching.
Barnard. (London, University T
pages. 4sh. 6d.

By H .C.
utorial Presg, Ltd.). 234

This latest book on the teaching of geography fallg roughly into
two parts. The first part consisting of chapters I to VI deals with
a discussion of the scope and content of school geography, teaching
aids and equipment, and syllabus and methods. The second deals
.in detail in chapters VIII to XI with Regional § ‘
to geography teaching in schools; and this is a
this book. The last chapter (ch. XI1) discusse
the educational and other values of a study of ge
‘and this is followed up by a short but very us
‘of books on the teaching of geography. The
clear in treatment, comprehensive in scope,
serviceable, and can strongly be recommende
Colleges by graduate students specialising
geography.

special feature of
S in a broad way
ography in schools;
eful descriptive list
book is simple and
and interesting and
d for use in Training
in the teaching of

* * * * *«

Longman’s Senior Atlas for Indig. Edited by Georg,

(Longmans, Green & Co., Ltd, Calcutta),
Price Rs. 2.

e Philip.
64 pages.

This is a good Atlas at a moderate price, edited by the well-
known cartographer and map publisher, Sjr George Philip. ¢
fills a gap between cheap but meagre school atlases like the Taj
Mahal and other atlases of the High School standard and the
advanced but costly atlases like Philip’s New Systematic Atlag and
Oxford Advanced Atlas. Having been specially prepareq for use
by Indian students, it contains a number of Special, sectional and
historical maps of India as well as systematic maps of each of the
continents.

Among its other useful features are g section on Projections
and Principles of Relief, Recent Statistical Data with diagrammatic
representations of the same, Economic Maps showing worlq dis-
tribution of important crops, minerals, etc., Scale illustrated with

reference to maps of a part of India in different scales, astronomi.

urvey as applied
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cal diagrams, world maps showing rainfal‘l, pressure, Wincils, ocean
currents, vegetation, population, communications, etc., .anl g. use-
ful index with pronunciation of the place-nar_nes and inc (;1 ‘1,nlg1 a
large number of Indian names such as Conjeevaram and Villu-
puram, not to be found in other atlases.

Altogether it is quite a useful companion to stludents hof
geography in High Schools, and even to tb9s$ in colseges wt'o
desire to go in for a cheaper atlas than Philip’s New Systematic
Atlas or Oxford Advanced Atlas.

* * * * *

Oxford School Atlas (Tamil and Telugu editions). By John
Bartholomew.  (Oxford University Press, Madras).
Pages viii -+ 24. Price annas 12.

One of the chief difficulties in the way of using the vernacular
medium in the teaching of geography in high schools has been t;m
absence of a good and cheap atlas in the motl?er-tonéue. The
Oxford University Press has done a great service for the ;igse
of vernacularisation by bringing out a T:?mll and Telugu edi 1.03
of their School Atlas for India; and in doing so they have carrie
out several additions and improvements.

Among its useful features may be mer'ltioned 'a. map and
picture of land forms for comparison, populatlfm.statlstlcs of pro-
vinces, states and cities as per 1931 census, varieties of map rfap‘re-
sentation, a section on map projections and another cont.aumnf1
astronomical diagrams, systematic maps of the World, Euxéa.sm ant
India, economic data of exports, imports, etc., and length od‘unpor -
ant rivers and height of chief peaks of the World given diagram-

matically. )

The lettering on the maps is clear, neat and graphlc., and free
from overcrowding of names. But the abs.enct.a of_ an index 1ha;
to be noted as a chief drawback. The publication is a marve ;)
cheapness; and it can be strongly rfachmended for use not ﬁn Y
in middle schools and elementary trammg schools, but also in e(ti tf)se
high schools where the vernacular. medium has been ad:;:t : c;)r
the teaching of non-language subjects. We hope th?t le u(i
lishers will soon follow this up with bringing out Malaya Zm an
Canarese editions of the Atlas, for which we are sure there is

an equally insistent demand.
* %

10
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Map of Madras Presidency (in Tamil) 36 inches by 24 inches.

Scale 1 inch = 27 miles approximately (Christian Lite.-
rature Society, Madras). Price Re. 1 As, 4.

This wall map of Madras Presidency shows t
districts and the several communication lines—rq,
sea-routes, in a clear and graphic way without any o
of the lines and features. Only th

he divisions into

Y pleasing ang the map con.

sequently attractive. Mountains and mountainoys parts have been

shown by simple shading,

An inset map of density of Population g
of this cheap and serviceable wall-map, w
place in every elementary school.

dds to the usefulness
hich ought to find a

* * * « .

Geography of the Madras Presidency (Malayalam).
Stibrahmanyam. (Longmans, Green & Co,, Ltd, M

adras).
118 pages. Price 6 annas,

This is the Malayalam version of the Tamil book by the same
author, reviewed in a back number of this Journal (Vol. VI, Nos.
3-4) and of the Telugu edition reviewed in Vol VII, No. 2. We
quote from the earlier review the following opinion, which applies
to this edition also. “Reform in the teaching of geography has
hitherto been practically confined to the High School; and books
meant for children in the lower school have hither
old world type. It is, therefore, refreshing to find
in the subject has brought out a Geography of the
dency on modern lines for use in the fifth standard
language is clear and simple, and the method descriptive The
matter is fuller than in similar publications; and the re gional
method has been followed in a modified form. The book is well
illustrated by a large number of maps and pictures, and the get-up
is neat.”

to been of the
that an expert
Madras Presi-
or class. The

* * » » .

The Atlas Geography of the Tanjore Distriet (Tamil),
G. V. Rama Ayyar (G. V. K. Swami & Co.
konam). 40 pages. Price annas 5,

By
y Kumba-

This text-book of local geography for Tanjore Distriot differs
from the usual lot of them by putting greater emphasis on map
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dy, which has been made a special feature; .and the Sub]v;;;t;
smtt}c’a,r has been presented in a simple and lucid ma'nnke;:;.ld The
;)nak is illustrated with a few pictures; and the type is

00
attractive. | |
But we have to take exception to the logical t;;eat;ne;t, asW 1:
. ooks.
i i i many other local geography
for adults, in this as in so eograpny books. We
aphy meant fo

P ongly that books on geogr - m : ld
e tstt}:e Slglbj ect in a regional and descrzptwe.way with the approa
g:\n the home and the viewpoint of the child.

i lugu). By S. Peri
the Bhimavaram Taluk (Te '
Geog‘:sﬁtg OJC(Ve(;kata Ram & Co., Ellore). 80 pages. Price

3 annas.

This is one of the better books of local geography;—lcha;tlysaﬁc:
i ting—but written on old lines. Though the au hor say '
o " . be used more by the teacher, he addresses it primarily
e to'1 'e :nd for pupils’ use, the logical treatment as if for
e pugl iime inclusion of lessons on history, astronomy, etc.,
a;l lﬁ:: ::ea (however useful otherwise) are featilures to fbehgzszf)-
> meant for the use of c .
e ahm;:)degnisbgzlkdoar;ge;g: 1!:)}:)51; contains several useful maps,
T'h ouen e g P ictures, we wish the treatment were more on pre-
dlagrgms Zn prr(:ved lgnes——descriptive and regional, with the
Z::t;o:c};l topthe topics from the child’s point of view.

*
* * * *

Nature Study Reader for Second Year Pupils. By Phyllzxz
S. Darling. (Oxford University Press, Madras).
pages. Price annas 4.

in a lower school, where it is done at.all, is
N:tﬁritsitr? day mechanical second-hand way with sometlme? a
often 12 g't r leaf being taken into the class room as a concession
flower, frul :alistic methods of teaching the subject. Such wor.k
to moc‘ieml , uninteresting and inadequate. The authc?r of this
is obvious yh s brought to bear her large Indian experience a.nd
sx_nall bOOk;i cf in producing an eminently useful and suggestive
hasksucce:;;at :na;r) really be called * general science” on a co-
book on

ordinated plan.



erent br;
anches of science; and

and zoology and W ho
botany, as well W the teacher of biology,

treading close as of i
on the heels of the teacherpz:fy g chemistry is
geography.

»* * .
»

Nature Stud
Yy Readers; T
: Teacherg’
?;c?nd .year»pupils). B e;: e
niversity Press), Pagez 55hylii>s S
. Price

BDOOR:' (for first and
arling. (Oxford
annas 8.

observational » but
work coupled with recop. also the first year's purely

ing. The value of thi ding in «

second year Pupﬂ(;’ ég:jktea.chers’ bOok wi?] ‘: Slmple outline draw-

a preliminary outlook :jirlght. as also to give ::ble him to use the

edition of this book aliﬁ ist raining on proper i first year children
u nes,

the lower school teacher rgently requireq fo,-s g eA Velmacular

' neral use by

* *
*
»
*®

ModemtsGeography of the World
arts) .
l;P. 131 C}?lil'arlranbaz Narasings Rao and
pages, Part 11-220 2 Wudaliar Bros, M dN' Subba e
pages, and Part [iLias ) Lart 1170
annas each part. 1I1-164 pages. Price 12
. ce
This text-book of
: geography f i
accordance with the syllabus for t(;\re lggg zchools, prepared in
.L.C. Course
of the

Madras Educational Department by two experi
Tienced teachers of

for High School : (In 3.
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The subject matter has been presented in a clear and
lucid manner; and the essential facts have been presented in casual
correlation. The book has been illustrated with several ma .
charts, diagrams and illustrations, and includes statistical tabfes’
as well as typical questions at the end of each part. °

geography.

* * x *

graphy of the World for High Schools (Revised
By N. Subrabhmanyam. (Indian Publishing
Pages 455. Price Re. 1 As. 12,

*

A Regional Geo
edition) .
House, Ltd., Madras).

book was reviewed in Vol. VI, No. 2

of this journal, where we stated as follows :—The author has
treated the subject in 2 simple, lucid and interesting manner
adopting to a large extent the descriptive style and incorporating’
sound doctrines of modern pedagogy in the presentation. This
method has necessarily tended to swell the size of the volume
which is illustrated with a large number of suitable maps and,
diagrams. The type and get-up are specially attractive.”

edition the book has been suitably abridged by
which are unnecessary for high school
tial facts and features of the earlier

The first edition of this

In this second
the omission of details,
pupils. But all the essen
edition have been kept up.
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