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GOVERNMENT OF INDIA.
PUBLIC WORKS DEPARTMENT.

STATE RAILWAYS.

Sivra, Jouny 1, 1873.
My, Bauerman's Report on iron ores.

READ again :—
Public Works Department Resolution Nos, 348-9 B.—C. of 2nd August 1872,
Public Works Department Resolution Nos. 458-9 B,—C., dated the 2nd November 1872.

Read also :(—

A Report dated the 12th April 1873 by Mr. Bauerman, on the result of his inspection of
the iron ores found in the localities visited by him.

OBsERVATIONS.—Mr. Bauerman, befcre leaving India for England, where
he will write a detailed report, has laid before the Government of India his
general opinion formed upon the evidence which he has obtained in the field
during his inspection of the iron ores in the different localities mentioned in
the programme which had been prepared before his arrival in India.

2. The places which Mr. Bauerman has examined are—
1st.—Raneegunge coal-ficld, Clay iron ores.
2nd.—Karunpoora coal-field. Clay iron ores.
3rd.—Nerbudda Valley, north of Gurrawara. Brown iron ores.
4th.—Lohara, north-east of Chanda. "Massive hematite,
bth,—Yenak, in Berar. Hematitic sand-stone and conglomerate,
6th.—Dechourie and Kaleedoongee, in Kumaon. Pisolitic hematite.

7th.—Ramgurh and Khyrna, in Kumaon. Specular and massive
hematite.

All these places are rich in iron, and of the seven, it appears that Mr
Bauerman reports very favourably of three, viz., Rangcgunge, or its vicinity
"Lohara in the Central Provinces, and Dechourie in Kumaon, ° e

3. The Governor General in Couneil. taking into consideration the pro-
posed extension of railway enterprise in India, and the high price which
English iron now commands, considers it of great importance that iron manu-
facture should, by some means, be established on a large scale in India. As
it is, however, obviously impossible to settle any definite line of action ai;
present, His Excellency in Council wishes to make enquiry, and to obtain
detailed reports on the localities referred to, with full p:ufticul:,u's on every
point of interest connected with them which will be useful hereafter. Ji
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Forwards a preliminary report by Mr.
Bauerman on the resull of his i-nspec.tt?”
of the iron ores found in the localities

visited by him.

Dated Bombay, the-12th April 1873.:

From—H. Baveruan, Esq.,
To—The Secy. to the Govt, of India, P. IV, Dept.

As I have now completed my inspecton of the ir : 3

= : ; : on ores in th 5
localities laid down in the programme arranged on my arrival ig e giadulf"v;?n}f
to communicate to you the general opinion that I have formed upon ft s
dence obtained in the field. ' ’ P e evi-

The places that I have seen are as follows :—
1.—Raneegunge coal-field.—Olay iron orcs.
2.—Karunpoora coal-field, south of Hazareebagh.—Clay iron ores,
3.—Nerbudda Valley, north of Gurawara.—Brown iron ore.
4.—Lohara, north. east of Chandah—Massive hematite.
5.—Yenak, in Berar.—Heniatitic sand-stone and conglomerate.
6.—Dechourie and Kaleedoongee, ir Kumaon.—Pisolitic hematite.
7.—Ramgurh and Khyrna, in Kumzon,—Specular and massive hematite,

2. As regards richness and quantity of ore alone, the i
different deposits may be taken a% followg:_ » the 1mportance of these

1st.—Hemalite of Chandah.—There are two localiti :

apart, known as Lol.lara. At the easterr one there is ;lefnf;;m:)tf g::sén lle;
h'ematlte and magnetite more or less silicicus, forming an isolated. hill Wh{'eh
rises to about 120 feet above the of tie surrounding country. This m::;

would probably yield from 300,080 to 0,000 tons without going belaw ths
surface. The second or Westernohara it similar in character but. smalle in
extent. These ores are about 45 to 50 mibs from Chandah an:i would be S,
of great value in the event of iron-making Becoming genex"al in India, a ct(;lme
would be used for fettling puddling furnaes and for mixine with thé iivesty 4
ores of other districts. Whether they @n be smelted upo?u—the spot dpoorgr
upon the nature of the coal obtainable fron the Chandah-Berar coali-ﬁelgpen i
upon this point there is at present no evid:nce upon which to found an opi and
as neither of the collieries in process of sihking at Pisgaon and Wurroi‘g I;IIOn,
as yet reached the coal. From what I have heard of the character of ?1‘;6
seam as developed by boring, I do not think that it is likely to prove servi e
able f}i)r blas;—lf_urna_cet pur[i)loses, ¢ 1o spinion of any positive value canlcl:
ﬁ?;lt;ﬁlzfl n;JiI:Egg. is point until the coal has been developed to some extent by

3. The ore at Yenak consists of peblles of red h ite i
stone matrix, forming regularly stratiﬁgd teds. The r::sli? tgflpg't:ntregf iﬁnd'
is about 27 feet thick; the ore is scattered irregularly through the rock des.xe
places forms loose heaps of considerable estent on the eround where the (lin
stone has been weathered at the surface. In depth ‘the rock will mgarll)l-
become hard, so that it would require breaking by mechanical means toge ably
the stone from the ore; but as the series eztends for about nine miles plarlz;{e
a great deal of ore might be got by mere sarface gleaning along the’ %I:t)a y
*The ore is similar to that of Lohara, but laes not oceur in sucly large RO
there is lime-stone close by, and the Benr coal-field is within a ?‘e\:n aS§1<33;
This may probably become a place of some valne when the coal-field is fﬂé]f:;

developed.
4. The iron ores of the Raneegung: coal-field resemble the clay iron

stones of the European coal measures, lut are more
. : concent ormi
middle series between the upper and lower coal-bearing rocks, rz&fﬁg{lf%l Iﬁ’;ggss
} =]
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rich as the hematite of the Central Provinces, they are more accessible for
working, and are found in conjunction with fuel that may probably be used for

smelting purposes.

Much of this iron ore is used as ballast and road-metal on the Barrakur
Branch Railway and the Grand Truak Road; it can be raised very cheaply, and
is by far the most promising material for any scheme of iron-making to be
carried out at once, as the district is well supplied with roads and railways, and
more coal is produced than can be sold in the present state of the market.
The Karunpoora clay iron ores, which form the basis of Mr. Donaldson’s
scheme for iron-making at Hazaresbagh, are much inferior in quality and
quantity to those of Raneegunge, ard cannot be considered to be o? any prac-
u(:al value except for the native iron-workers, especially as the country is
without roads, and nothing is known of the quality of the coal, which it was
Prﬁsedt to use for smelting ; this part of the country is also very deficient
in lime-stone,

5. The brown hematite of the Nerbudda Valley, which is found in lime-
storie about 25 miles north of Gurrawara, is, as regards quality, about the best
of the Indian iron ores that I have sen. If good coal were to be discovered
by the boring at Gurrawara, that stetion would form a good site for au iron-
work, producing small bar and sheet-iron, and similar high-classed products.
The coal got at i’[ohpani is apart fram its quality far too high-priced at present
to be thought of for use in iron-making, the Nerbudda Coal and Iron Company
asking Rs. 11 per ton taken at the Jit's mouth, and at this rate I believe that
the Great Indian Peninsula Railway Company® can take the whole produce of
the mine. The best native iron & made from the Nerbudda ore, and it 18
probable that the manufacture will cntinue to flourish in this district as the
demand for native-made iron seens to continue, even in districts that can be
supplied with English or Swedish bars. I think it would be advisable to avoid
touching such localities in laying out mwm'ks, which should as much as
possible be confined to ores not in ue by th&native iron-workers.

. 6. The Kumaon iron ores are Jrown and red hematites, which occur in
irregular deposits in sands and clays at the foot of the hills at Dechourie and
Kaleedoongee. They are very varialle in quality, the best yielding from 40
to 50 per cent., while the worst-arenot much better than red-brick earth. As
the color is about the same both in the good and bad samples, they are very
deceptive in yield, as is proved to be the case by the working of the blast-fur-
naces at these places.

7. - The other localities visited }y me in Kumaon are Ramghur, where &
slaty, specular, and micaceous ore cceurs in mica schist, and Khyrna, where a
dense red hematite is found in smal veinsin quartzite. ‘Ihe latter is of veri
little value as regards the possibilty of obtaining a large supply of ore, an
the former, though more abundant, & not likely to prove sufficiently large 11,2'
quantity to justily the expenditure ¢ the large sum of money that would 3
required in ‘order to construgt roacs or tramways for conveying the ore to ke
works at the foot of the hills. ‘ :

8. The Kumaon iron-works aprear to have been planned originally under
the belief that good rich and easily vorkable ore and flux, together with cheap
fuel, were to be obtained in the mmediate vicinity of the furnaces. Tll;e
results of workjng have proved that only the last of etz it
existed, and that was in great part neutralized by the enormous consun}ptul:n
of fuel, which conld probably ngisbe paralleled at any other SO
world. '

9. Too much money has beet spent upon secondary objects, such as
machine shops and workmen’s and nanagers’ houses, in preference to limiting
the expenditure to that necessary ‘or the ercction of good furnaces and ‘”n&
making plant. The works at Korpatl and Ramghur are quite worthless, an
appear to be a pure waste of morey. The furnaces at t

he lower works of

2
( 3.)

Dechourie and Kalee: songee are of too small and antiquated a pattern ever
to be worked economically. At the former place two new furnaces of a larger
size and better model than the old ones were commenced during the last stage
of the Company’s active existence, but unfortunately they were never finished.

10. About 800 or 400 tons of pig-iron are still on hand at the lower
works ; the bulk of it appears to be of a fine grey verging upon mottled frac-
ture, such as would be considered good forge pig-iron; as a foundry iron, it
does not appear to have been very successful, judging from the castings about
the yard. By the use of hot blast and larger furnaces, probably a better kind
of foundry iron could be produced. Strangely enough, out of the enormous
mass of printed papers relating to these works, I have been unable to find any
information relating to the composition of the ores used, or the iron pro-

* Page 37 of the Volume, Supplemens duced, except some extraordinary analyses* that
to Selections No. VIII, published in 1855. ~ geem to show the presence of arsenic in the ore
in considerable quantity. If this be true, it is not likely to yield good bar-
iron; but I should not be inclined to-aecept these analyses unless they had
been verified by some competent chemist. It would be well, however, to test
this point practically in England before going into large expenditure upon

uddling furnaces and rolling mills. This could readily he done, as I am
informed by the Agent of the Company that about a ton of the pig-iron has
been sent home for the purpose of experiment.

11. The great deficiency of India in regard to iron-making is in furnace-
building materials and lime-stone for fluxing. At Raneegunge fire-bricks
that appear to be of a very good quality are made from mixtures of various
clays brought from a distance, and consequently they are comparatively high in
price. As to their fire-resisting qualities, I have heard very different opinions
from the colliery engineers who have used them in their boiler flues, so that
it will be necessary to have direct exper’i_mental evidence before pronouncing an
opinion upon this point.

12. The locality that seems to me to offer the best prospects for the
establishment of large ifon-works in India is somewhere in the neighbourhood
of the Barrakur Branch Railway, within reach of the Sanktoria coking coals,
and the clay iron-stone banks which are exposed on the railway cutting and on
the Grand Trunk Road. The coke made in this coal-field is moderately dense,
but will probably be found to be very ashy and to contain a good “deal of
sulphur, both very prejudicial qualities for iron-making purposes, but still
it is the best fuel that can be got in the country, and I believe that similar fuel
is successfully used in some parts of Europe. I will institute enquiries upon
this point as soon as I return to England.

13. With the exception of kunkur, there is no lime-stone to be oot in the
Raneegunge or Barrakur district nearer than the Soane Valley. This might
however, be brought down at a not unreasonable cost, upon the completior? oi‘
the Soane Canal, supposing that the Bast Indian Raﬂway would carry it at a
moderate rate from Arrah. If kunkur were to be used, it could be obtained
near the works, but whether the quantity required, from 10,000 to 15,000 tons
a year, would be forthcoming seems doubtful. The only person from whom [
have been able to obtain any information upon this point, Mr. Dejoux of the
Public Works Department, tells me that he thinks there would be ro difficulty
in obtaining such a supply.

14. In conclusion I wish to impress upon the Indian Government the
necessity of getting complete analytical e...cnce as to the composition of the
ores, fuel, and fluxes proposed to be used before going into any projects for
the erection of new works. The problem to be solved is not a simple one, as
there appears to be no single locality in which all the requisites for the i)ro.
duction of iron can be obtained to advantage on the spot. The Kumaon
works seem to be the most favorably situated in this respect, but My, Ramsay
the late manager, has left on record his opinion that richer ores are necessary
to make iron profitably, and that information is required as to the capacity o);'
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Preliminary Report by MR. BAUERMAN
on the result of his inspection of the
iron ores found in the localities visited

* by him,—dated 12th April 1873.
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